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3,096,893
LOADING MACHINE
Anthony R. Biedess, Chicago, I, assignor to Goodman
Manufacturing Company, Chicago, HI., a corporation
of Ilinois
Filed Feb. 24, 1968, Ser. No. 10,715
7 Claims. (Cl, 214-90)

This invention relates generally to mucking machines
for loading rock and the like, operable in tunnels or
mines underground where limited head room is available,
and more particularly relates to improvements in the
boom arrangement and bucket operating mechanism for
such machines.

Mucking machines for loading rock and the like, as
known in the art, generally comprise a main frame sup-
ported on traction means for propelling the main frame
along the ground, which main frame has a conveyor
mechanism extending rearwardly therealong from a po-
sition in advance thereof adjacent the ground and has a
digging bucket disposed in advance of the forward end
of the main frame, which is crowded into the mined loose
material on the ground and lifts and discharges the
leose material onto the conveyor.

The digging bucket usually has digging teeth extend-
ing in advance thereof and slidable along the ground and
crowded into the mined material along the ground to fill
the bucket therewith, The bucket is then lifted upwardly
in an angular path toward the conveyor mechanism to
dump its load on the conveyor mechanism, which carries
the mined material along the machine beyond the rear end
of the main frame for dumping into shuttle cars or other
means £or transporting the mined material from the work-
ing face.

A problem in the design of such machines is to so
design the machine, that it will efficiently operate in
places of low headroom and pick up the relatively heavy
rock from the ground and raise and discharge the rock
onto the conveyor mechanism in a substantially continu-
ous operation with little or no delay, particularly in
picking up the heavy rock from the ground,

it is alse advantageous that the maneuvering of the
machine and the conveyor mechanism during the crowd-
ing and loading operation be reduced to a minimum to
facilitate the spotting of shuttle cars or other material
transporting means st the discharge end of the conveyor
mechanism and to provide as continuous a flow of mined
material to the shuttle cars or other material carrying
means as possible commensurate with loading and trans-
porting conditions,

in order to efficiently pick up and load the material, it
is essential that the digging buckef be carried in advance
of the forward end of the machine and be so supported
that it may readily slide over small obstructions on the
ground encountered by the digging teeth at the leading
edge of the bucket when crowded into the mined material,
and that the mechanism for operating the bucket pro-
vide a relatively high tearing force for tearing the load-
ed bucket upwardly through the mined material on top of
the bucket at a relatively slow rale of speed and then
move the loaded bucket to its discharge position at a
higher rate of speed.

It is, therefore, an object of the present invention to
provide a mucking machine for loading rock and the
like arranged with a view toward incorporating all of
the feregoing advantageous features in the machine,

Another object of the invention is to provide an im-
proved form of mucking machine so constructed and
arranged as to operate in places of confined headroom
and to efficiently tear the loaded digging bucket away from
the mined material and quickly dump the mined material
onto the material carrying conveyor of the machine.
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Still another object of the invention is to provide a
bucket operating mechanism for mucking machines of
the rock loading type accommodating the bucket to
readily follow on even ground and ride over obstruc-
tions on the ground as the bucket is being crowded into
the loose material being loaded,

Still another object of the invention js to provide a
bucket operating mechanism particularly adapted for
mucking machines of the rock loading type, in which the
leverage arrangement of the bucket operating mechanism
is so arranged as to provide a high mechanical advantage
for breaking away the loaded bucket from the loose ma-
terial being loaded and to reduce the mechanical advan-
tage and increase the speed of travel of the bucket as it
moves to a discharge position after it has been torn away
from the material being Ioaded.

Still another object of the invention is to provide an
improved form of mucking machine of the rock loading
type so arranged as to enable the discharge end portion
of the conveyor mechanism to be maintained relatively
stationary during the digging and loading of the mined
material onto the receiving end of the conveyor mech-
anism.

A still further object of the invention is to provide an
improved form of boom arrangement for a mucking
machine of the rock loading type, wherein the boom,
Operatively carrying a digging and loading bucket at its
forward end, may be operated to crowd the bucket into
the loose material being loaded, while the mucking ma-
chine remains in a relatively stationary position on the
ground,

This application is a continuation-in-part of my ap-
plication Serial No. 737,048, filed May 22, 1958, and
now abandoned,

These and other objects of the invention will appear
from time to time as the following specification proceeds
and with reference to the accompanying drawings where-
in:

FIGURE 1 is a plan view of one embodiment of a muck-
ng machine constructed according to the present inven-
tion;

FIGURE 2 is a side elevational view of the machine
shown in FIGURE 1;

FIGURE 3 is a partial side elevational view of the
embodiment shown in FIGURES 1 and 2 with the boom
moved forwardly of the machine and with the bucket in
a carrying position;

FIGURE 4 is an enlarged cross sectional view of a
portion of the structure shown in FIGURE 3 and taken
along the line 4—4 of FIGURE 3; -

FIGURE 35 is an enlarged partial view of the structure
shown in FIGURE 3 and taken along the line 5—3 of
FIGURE 3;

FIGURE 6 is an eniarged side elevational view par-
tially in cross section of a portion of the embodiment of
the present invention shown in the previous figures and
with the bucket in the dump position;

FIGURE 7 is a side elevational view showing the
bucket moved into a pile of material to be removed;

FIGURE 8 is a circuit diagram showing the hydraulic
coatrols for moving the boom longitudinally of the ma-
chine;

FIGURE 9 is a side elevational view showing another
embodiment of the bucket operating mechanism;

FIGURE 10 is a fragmentary view in side elevation of
the forward end portion of a modified form of mucking
machine constructed in accordance with the present in-
vention, in which the machine is mounted on rubber tire
mounted traction wheels and the bucket is operated by a
modified form of bucket operating mechanism;

FIGURE 11 j5 a fragmentary view in side elevation

——
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similar to FIGURE 10, but showing the bucket in a dis-
charge position;

FIGURE 12 is a fragmentary plan view looking sub-
stantially along line 12—12 of FIGURE 10;

FIGURE 13 is a fragmentary vertical sectional view
taken substantially along line 13—13 of FIGURE 10,

FIGURE 14 is a fragmentary vertica] sectional view
taken substantially along line 14-—14 of FIGURE 10; and

FIGURE 15 is a fragmentary horizontal sectional view
looking substantially along line 15—-15 of FIGURE 10.

In the embodiment of the invention illustrated in FIG-
URES 1 to 8 of the drawings, continuous traction tread
devices or crawler track mechanisms 10 are shown as being
provided to support and advance the machine during the
loading operation and to propel the machine from work-
ing place to working place. A main frame 11 is suitably
mounted on the crawler track mechanisms 10 and extends
rearwardly therefrom a substantial distance, as shown in
FIGURE 2. The rearward overhanging portion of the
frame 11 is dropped a certain amount to accommodate 2
conveyor mechanism to extend along the main frame at a
convenient height for efficient operation in places of lim-
ited head room.

The conveyor mechanism 12 may be a laterally flexible
center strand chain and flight type of conveyor, such as is
shown and described in the United States Patents Nos.
2,197,169; 2,388,885 and 2,642,982, The conveyor is
suitably carried on the frame 11 and extends from a po-
sition in advence of the forward end thereof adjacent the
ground rearwardly along said main frame in an inclined
path and beyond the rear end of said main frame in a gen-
erally horizontal plane to overhang a shuttle car or other
device being loaded. The conveyor mechanism 12, as
herein shown includes three interconnected trough shaped
cections 13, 14 and 15. The forward section 13 forms
a material recciving and inclined elevating seciion and
may be fixedly mounted upon the main frame 11. Oppo-
site forward wall porticns 16 and 17 of the forward sec-
tion 13 are inclined outwardly toward the sides of the
machine and with an upwardly extending forward in-
clined forward wall 18 define a hopper for receiving the
material dumped thereonto. The center section 14 of the
conveyor mechanism 12 is joined to the rearward end of
the forward section 13 through pivotal meunting means
19.
of the center section 14 about a horizontal axis with Te-
spect to the forward section 13. The rearward end of
the center section 14 is connected to the forward end of
the rearward section 13 for articulated movement there-
between about a vertical axis. A hydraulic cylinder 28 is
mounted on the rearward end of the frame 11 to upstand
therefrom and serves to adjustably support the center sec-
tion 14 and the rearward section 15 of the conveyor
mechanism 12. Thus it may be scen that when the hy-
dranlic cylinder 20 is extended
the rearward section 13 of the conveyor mechanism 12
are pivoted upwardly about the horizontal axis of pivotal
mounting means 19, and when the hydraulic cylinder 20 is
retracted these sections 14 and 15 are pivoted downwardly
about the same axis. The hydraulic cylinder 20 permits
vertical adjustment of the rearward end of the conveyor
mechanism 12 relative to a shuttle car or other conveyor
system for efficient transfer of any lead of material from
the conveyor mechanism 12. Hydraulic cylinders 21 are
provided for adjustably maintaining the rearward section
15 in any angled position relative to the center section 14
in a horizontal plane. The head end of each of the hy-
drautic cylinders 21 is pivotally connected to a bracket 22
carried on the sidewalls of the center section 14. The
rod end of each of the hydraulic cylinders 21 is pivotally
connecied to the sidewalls of the rearward section 13
through pivotal mounting means 23. Thus, it may be
seen when one of the hydraulic cylinders 21 is extended,
the rearward section 15 of the conveyor mechanism 12 is
caused to pivot relative to the center scction 14 in a hori-

Pivotal mounting means 19 permit pivotal movement

the center section 14 and !
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zontal plane, this pivoting causing retraction of the oppo-
site hydraulic cylinder 21.

The conveyor mechanism 12 further comprises a center
strand endless chain 24 carrying a plurality of flights
25 in spaced apart relationship with respect to each other
throughout the entire length of the chain 24 and con-
nected thereto for movement about horizontal and verti-
cal axes in a well known manner. The chain 24 ex-
tends over a suitable sprocket (not shown) rotatably car-
ried at the rearward end of the rearward section 15,
and below the rearward section 15, the center section 14
and the forward section 13 to the forward end of the
forward section 13. At the forward end of the conveyor
mechanism 12, the chain 24 is passed about a suitable
idler (not shown) and further extends from the idler
along the upper surface of the bottom walls of the for-
ward section 13, the center section 14 and the rearward
section 15 of the conveyor mechanism 12. The chain
24 of the conveyor mechanism 12 is driven by a suitable
clectric motor 26 through gearing 27, shaft 28 and speed
reducer 29. The output shaft of the speed reducer 29
is drivingly connected to the sprocket (not shown) for
the chain 24. The electric motor 26 and the power train
therefrom to the chain 24 are carried on one side of
the rearward section 15 of the conveyor mechanism 12.

Turning next to the means for loading the conveyor
mechanism 12, a beom 30 is provided and formed in
duplicate portions disposed on each side of the machine,
the portions being interconnected at the forward end
thereof by a cross-member 31. Each portion of the
hoom 30 is somewhat L-shaped with the relatively long
leg thereof extending generally horizontally and with the
relatively short leg thereof depending downwardly from
the horizontal leg. The rearward end of each portion of
the boom 30 is pivotally connected to a slide member 32.
As may be seen in FIGURES 3 and 4 each slide member
32 is formed to have an H-shaped center section and
a pair of flanges, one formed to upstand from the H-
shaped section and one formed to depend therefrom.
The rearward end of each portion of the boom 30 is
pivotally connected to the upstanding flange of one of
the slide members 32 by means of a pin 33. The H-
shaped section of each slide member 32 engages a pair
of opposed rails 34 and 35. Each pair of rails 34 and
35 is secured to the frame 11 on one side of the machine
by a plurality of bolts such as bolt 36 shown in FIGURE
4. The depending flange of each slide member 32 is
connected with a chain 37 between one pair of the links
thereof. Each chain 37 passes in opposite directions from
the depending flange about a drive sprocket 38 and an
idler 39. The ends of the chain 37 are interconnected
by a suitable turnbuckle or coupling 40. Each sprocket
38 is rotatively mounted on one side of the frame 11
toward the rear thereof and each idler 39 is rotatively
mounted on one side of the frame 11 toward the front
thereof.

Each portion of the boom 30 is slidably supported at
the forward end of the machine by an individual cylinder
41. Fach cylinder 41 is carried on one side of the frame
11 at the forward end thereof and immediately below one
portion of the boom 30. The piston rod of each cylinder
41 is provided with a shoe 42 pivotally connected thereto
by means of a pin 43. Each shoe 42 is positioned in co-
operation with the underside of one portion of the boom
of each portion of the boom 30 having
a rail configuration conforming to the shape of the shoes
42,

From the foregoing description it may be seen that
when the sprocket 38 is rotated clock-wise as viewed in
the drawings, the chain 37 will be moved to in turn move
the slide member 32, which in turn will cause the boom 30
to be moved forwardly, for example, from a position such
as shown in FIGURE 2 to a position such as shown in
FIGURE 3. If the sprocket 38 is rotated in a counter-
clockwise dircction the boom 30 is moved rearwardly
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relative to the machine. It may further be seen that
when the hydraulic cylinders 41 are extended, the for-
ward end of the boom 30 is pivoted upwardly about the
axis of pins 33 and when the hydraulic cylinders 41 are
retracted the forward end of the boom is lowered, The
means for operating the sprockets 38 and the hydraulic
cylinders 41 will be described below.

Turning next to a detailed description of the bucket
arrangement for the first embodiment of the present inven-
tion, the bucket 45 comprises a pair of spaced-apart side-
walls 46 interconnected by a bottom wall 47 and a back
wall 48. The forward marginal edge of the bottom wall
47 is provided with suitable digging teeth. Each side wall
46 of the bucket 45 is provided with a member 49 having
a rearwardly extending ear or flange 50 and an outwardly
extending stop member 51. The bucket 45 is pivotally
carried on depending leg portions 44 of the boom 30 by
means of a pair of pins 52, each pin 52 being carried by
one of the depending leg portions of the boom 30 and
journalled through one of the ears 50 of the members 49.
The axis of pivoting of the bucket 45 about the pins 52 is
such that when the bucket 45 is pivoted completely coun-
ter-clockwise as viewed in the drawings, the bucket 45
is moved into the forward section 13 of the conveyor
mechanism 12 with the upper portions of the rear wall
48 and the side walls 46 positioned in the hopper defined
by the side walls 16 and 17 and the forward wall 18 of the
forward section 13 of the conveyor mechanism 12 as may
easily be seen in FIGURE 6.

To pivot the bucket 45 to its various operative posi-
tions, a bell crank 53, a hydraulic cylinder 54, a lever
55 and a hydraalic cylinder 56 are provided for each
side arm of the boom 39 and each side of the bucket 45,
Since these elements are formed in duplicate only those
of one side arm of the boom and one side of the bucket
45 are here described. The bell crank 53 is pivotally
carried on the member 49 by a pin 57, The pivot axis of
the pin 57 is located on the member 49 so that one leg
or lever arm of the bell crank will engage the underside
of the stop member 51 when the bell crank 53 is pivoted
counterclockwise as viewed in FIGURE 2 of the draw-
ings. The other leg or lever arm of the bell crank 53
is pivotally connected to the rod end of the hydraulic
cylinder 54 by a pin 58, The head end of the hydraulic
cylinder 54 is pivotally connected to one end of the lever
55 by a pin 59, and the other end of the lever §5 is piv-
otally carried on the horizontal portion of the boom 30
by a pin 60. The head end of the hydraulic cylinder 56
is pivotally connected to the lever 55 intermediate the
ends thereof by a pin 61, and the rod end of the hy-
draulic cylinder 56 is pivotally connected to the thorizontal
portion of the boom 30 by a pin 62 located thereon for-
wardly of the pin 60. The hydraulic cylinders 54 and 56
are of such a size, and the lever 55 and the bell crank
53 are of such a length, that when the hydraulic cylinder
56 is substantially completely retracted and the hydraulic
cylinder 54 is substantially completely extended, the
bucket 45 is positioned for digging at the ground level
of the base of the crawler tractor mechanism 10 such
as shown in FIGURE 2. These elements are further so
formed and positioned that when the hydraulic cylinder
54 is retracied, the one lever arm bell crank 53 will engage
the stop member 51 to pivot the bucket 45 rearwardly from
the position shown in FIGURE 2 to that shown in FIG-
URE 3, and if the hydraulic cylinder 56 is then extended,
the lever 55 will be moved counter-clockwise as viewed
in the drawings to move the hydraulic cylinder 54 and the
bucket 45 through the bell crank 53 and the stop member
51 from a position such as shown in FIGURE 3 to that
shown in FIGURE 6 with the stop means 51 engaging the
other lever arm of the bell crank 53. It may be seen that
when the bucket is pivoted rearwardly from the position
shown in FIGURE 2 to that shown in FIGURE 3, the hy-
draulic cylinder 54 will act through a relatively long mo-
ment arm to exert an initially relatively powerful lifting or
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breakout force on the bucket 45, and since thereafter in
the further retraction of the hydraulic cylinder 54 the
moment arm is decreased, the pivoting of the bucket 45
will occur at increasing speeds.

In the second embodiment of the means for pivoting
the bucket 45 as illustrated in FIGURE 9, members iden-
tical to those of the first embodiment are designated by
the same numerals. As shown in FIGURE 9, the bucket
45 is pivotally carried on the depending portions of the
boom 30 by pins 52 and members 49, Since the bucket
pivoting arrangement is formed in duplicate for each por-
tion of the boom 30 and on each side of the bucket 45,
again, only those members on one side thereof will be
described. The bell crank 53 is pivotally carried on the
member 49 by a pin 57. One leg or lever arm of the bell
crank 53 is positioned to engage the stop 51 as in the
previously described embodiment. The other lever arm
G5 of the bell crank 53 which is relatively longer than the
first mentioned lever arm or leg is pivotally connected to
a link 66 by a pin 67. The other end of the link 66 is
pivotally connected to one end of a lever 68 by a pin 69.
The other end of the lever 68 is pivotally connected to the
rod end of the hydraulic cylinder 54 by a pin 70. The
head end of the hydraulic cylinder 54 is pivotally con-
nected to a lever 71 intermediate its ends by a pin 72.
One end of the lever 71 is pivotally connected to the lever
68 intermediate the ends thereof by a pin 73. The other
end of the lever 71 is pivotally carried on one portion of
the boom 30 by a pin 60. The head end of the hydraulic
cylinder 56 is pivotally connected to the lever 71 by a
pin 61 which is located on the lever 71 between the pins
60 and 72. The rod end of the hydraulic cylinder $6
is pivotally carried on one portion of the boom 30 by a
pin 62 which is located on that portion of the boom 30
forwardly of the pin 60.

The various described members of the second embodi-
ment of the bucket pivoting arrangement are so formed
and positioned that when the hydraulic cylinders 54 and
56 are substantially completely retracted, the bucket 45
is positioned in the digging position at ground level as
shown in FIGURE 9. If the hydraulic cylinder 54 is
then extended, the lever 68 will be pivoted in a clockwise
direction as viewed in FIGURE 9 to pivot the bell crank
53 through the link 66 in g counter-clockwise direction
from the position shown in FIGURE 9 to one wherein
the bucket is pivotally positioned such as shown, for ex-
ample, in FIGURE 3. If the hydraulic cylinder 56 is
then extended, the lever 71 will be pivoted in a counter-
clockwise direction as shown in FIGURE 9 to further
pivot the bucket 45 through the lever 68, the link 66,
and the bell crank 53, to the dump position such as shown,
for example, in FIGURE ¢, The second embodiment of
the bucket pivoting arrangement differs from the first in
the piston of the hydraulic cylinder
54 is used in the break-out and initia] dumping action
of the bucket 45, and further in that the force and speed
of the bucket in pivoting may be varied by different rela-
tive locations of the pins 69, 73 and 70 on the lever 68.

Turning next to the means for operating the various
elements of the machine, the crawler mechanism 10, the
hydraulic cylinders 24 and 21 of the conveyor mecha-
nism 12, and the hydraulic cylinders 41, 54 and 56 are
operated by any suitable power means (not shown). The
main motor 75 which may be seen in FIGURE 1 supplies
power for the sprockets 38. The motor 75 is mounted
upon the frame 11 and its output shaft delivers power to
a transmission 76. The output of the transmission 76 is
connected in parallel to g speed-reducer 77 and to the
hydraulic fluid pump 78 shown in FIGURE 8. Two
clutches 79 and 89 are associated with the output shaft
of the speed-reducer 77 and will drive the output shaft in
either direction depending upon which clutch is operated.
The output shaft of the speed-reducer 77 is further con-
nected 1o a worm-type speed reducer 81, The speed re-
ducer 81, which as shown in FIGURES 1 and 2 is
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mounted on the frame 11 with its output shaft extending
transversely of the machine and connected in driving re-
lationship to the sprockets 38 on each side of the machine.
It may thus be seen that when one of the clutches 79 or
80 is energized, the speed reducer 81 is operated to drive
the sprockets 38 in one direction; and when the other of
the clutches 79 or 80 is operated, the speed reducer 81is
operated to drive the sprockets 38 in an opposite direction.

Referring to FIGURES 3 and 8, five control assemblies
83, 84, 85, 86 and 87 are employed. The first assembly
83 is shown in FIGURE 8 as a hydraulic valve. Assem-
bly 84 is another hydraulic valve similar to valve 83 and
is provided for operation of the hydraulic cylinders 56.
The hydraulic valve 84 js connected by suitable conduits
to a pressure source (not shown), a reservoir (not
shown), and to the hydraulic cylinders 56. The assembly
85 is also a hydraulic control valve and is provided for
operation of the hydraulic cylinders 54. The hydraulic
control valve 85 is connected by suitable conduits to a
hydraulic fluid pump and reservoir (not shown), and to
the hydraulic cylinders 54. The control assemblies 86
and 87 are provided for controlling the operation of the
crawler track mechanism 10. These control assemblies
86 and 87 may be connected by any suitable means (not
shown) to the driving elements of the crawler track mech-
anism 10. Any suitable means known in the art (not
shown) may be provided for controlling the operation
of the hydraulic cylinders 20, 21 and 41.

As shown in FIGURE 8, the low pressure side of the hy-
draulic fluid pump 78 is connected to the reservoir 88 by
conduit 80. The high pressure side of the hydraulic fluid
pump 78 is connected to passageway 91 in valve 83 by
conduit 92. The valve spool 93 of valve 83 is provided
with three annular grooves 94, 95 and 96 scparated by
two annular lands 97 and 98 and is hiased to the neutral
position shown in FIGURE 8 by the spring assembly 99.
In addition to the passageway 91, the valve body is pro-
vided with two annular grooves 16¢ and 101 respectively
connected to the conduits 102 and 163, a passageway 104
connected to a conduit 105, and a check valve 106 formed
in passageway 91 between the connection of conduit 92
thereto and an annular groove 107. The check valve 136
will permit hydraulic fluid flow from passagcway 91 to
annular groove 107, but will prevent any hydraulic fluid
flow in the reverse direction. When the valve 83 is in
the neutral position shown in FIGURE 8, hydraulic fluid
from conduit 92 will flow through passageway 91 about
the annular groove 96 of the valve spool 93, through
passageway 104 to conduit 105. From conduit 185 the
hydraulic fluid will flow through conduits 8 and 109
to reservoir 88. In the neutral position, land 97 of the
valve spool 93 will seal hydraulic fluid from the annular
grooves 100 and 101 of the valve body, and hydraulic
fluid conduits 102 and 103 are vented to the reservoir 88
through annular grooves 100 and 101 of the valve body,
annular grooves 94 and 95 of the valve spool 93, and
passageway 104 to and through conduits 165, 108 and
109. When the valve spool 93 is moved inwardly of the
valve body, land 98 of the valve spool 93 will block pas-
sageway 91 from passageway 104. High pressure hy-
draulic fluid will then flow through the check valve 106,
annular groove 107 of the valve body, annular groove
94 of the valve spool 93, annular groove 1006 of the valve
body and through conduit 102. Conduit 163 will remain
vented to the reservoir 88. When the valve spool 93 is
moved outwardly of the valve body, passageway 91 is
again blocked from fluid communication with passageway
104 by a land on the inner end of the valve spool 93.
High pressure hydraulic fluid will then flow from passage-
way 91 through check valve 166, through annular groove
107 of the valve body, through annular groove 95 of
the valve spool 93, through annular groove 101 of the
valve body and through conduit 103. The conduit 192
will be vented over the circuit previously described.
Thus, it may be seen (hat when valve spool 93 is in the
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neutral position fluid flows through the valve 83 to reser-
voir 88 and conduits 102 and 103 are vented. When
spool 93 is moved in and out respectively, high pressure
fluid flows to conduit 192 while conduit 183 is vented;
and fluid flows to conduit 163 and conduit 102 is vented.

Conduit 102 is connected to conduit 116 which is con-
nected to a cylinder 111, Conduit 110 is connected to a
valve 112. Cylinder 111 s connected by a lever 113 to
clutch 79 of speed reducer 77 so that when the cylinder
111 is extended, cluich 79 is operated. Valve 112 has
a spool spring-biasced to block conduit 130 from the out-
let port connected to conduit 114, Conduit 114 also con-
nects to conduit 109, Valve 112 is carried on the frame
11 and is positioned at the forward end of the chain 37
with the valve spool aligned so the slide member 32,
carrying the rear end of the boom 39, will engage the
spool of the valve 112 when the slide member 32is moved
to its forwardmest position by the chain 37. The slide
member 32 will then operate the valve 112 to provide
free fluid flow frem conduit 112 to conduit 114,

Similarly to conduit 102, conduit 103 is connected in
parailel to a cylinder 115 and a valve 116, The cylin-
der 115 is connected to operate the clutch 80 of the
speed reducer 77 through a lever arrangement 117. The
outlet port of the valve 116, which is identical in con-
struction to valve 112, is connected to conduit 163 by
means of conduit 118, The valve 116 is on one side of
the machine at a position where the valve spool thereof
can interconnect conduits 103 and 118 when the slide
member 32 is moved to its rearwardmost position by the
chain 37. The system for the boom 30 further includes
a pressure relief valve 119 which is connected between
conduits 92 and 108 and which will operate to by-pass
fluid from the high pressure side of the pump 78 to the
reservoir 88 whenever the pressure in conduit 92 exceeds
a certain predetermined amount.

Considering the operation of the hydraulic system for
the boom 30 and assuming the spool 93 is moved in-
wardly of the body of valve 83, the high pressure fluid in
conduit 162 will operate cylinder 111 which in turn op-
erates clutch 79 of speed reducer 77. This causes the
speed reducer 77 to rotate sprockets 38 in a clockwise
direction as viewed in FIGURE 8. This moves the chain
37 which in turn moves the slide members 32 forwardly.
As the slide members 32 move forwardly, the boom 30
will be carried forwardly as previously described, and if
the valve spool 93 is held inwardly until the slide mem-
ber 32 reaches its forwardmost position, the valve 112
will be operated to permit the high pressure fluid in con-
duit 11¢ to flow through conduits 114 and 199 to the
reservoir 88. This venting of fluid from conduit 110
will permit the clutch 79 to be disengaged thereby stop-
ping the drive to the sprockets 38. Tf the valve spoal 93
is moved outwardly of the valve body of the valve 83,
the high pressure hydraulic fluid then directed through
conduit 103 will operate the hydraulic cylinder 115 to
in turn cause an operation of the clutch 80 which will
in turn cause power to be delivered to the sprockets 38
to rotate the sprockets 38 in a counter-clockwise direc-
tion as viewed in FIGURE 8 to move the boom rear-
wardly relative to the machine. When the slide member
32 and the boom 30 reach their rearwardmost position,
the slide member 32 will operate the hydraulic valve 116
to vent high pressure hydraulic fluid from the hydraulic
cylinder 115 through conduits 118, 165, 108 and 169 to
the reservoir 88. With the high pressure hydrautic fluid
vented from hydraulic cylinder 115, clutch 86 will be dis-
engaged and the drive to the sprockets 38 will be dis-
connected. It is, of course, not necessary that the slide
member 32 be moved only from one extreme position to
the other since by operating the valve spool 93 of the
valve 83 to the neutral position any high pressure hy-
draulic fluid in the conduits 182 and 103 is vented to
the reservoir 88 to thereby cause disengagement of either
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of the clutches 79 or 80 and stopping the boom 3¢ in
any selected intermediate position,

Turning next to a brief description of the operation
of the instant invention in order that the construction
thereof may be more readily understood, reference is
again made to FIGURES 2,3,6,7 and 9 of the drawings.
With the hydraulic cylinders 54 and 56 of either em-
bodiment of the present invention operated so that the
bucket 45 is positioned such as shown in FIGURE 2,
the crawler track mechanism 10 may be operated to po-
sition the bucket 45 immediately before a pile of ma-
terial to be removed. With the crawler track mecha-
nism then stopped, and with the conveyor mechanism
12 then operating and having its rearward end disposed
over a shuttle car or some other conveyor means, the
hydraulic system previously described may be operated
to slide the boom forward, The bucket 45 and the
digging teeth or edge thereof will then be projected into
the pile of material to be removed (FIGURE 7). Be-
cause one leg of the bell crank 53 engages the under-
side of the stop 51, the bucker in moving forwardly
may easily slide over any obstructions at ground lever.
When the bucket 45 is substantially filled with the mate-
rial to be removed, the hydraulic cylinders 54 are op-
erated to cause the loaded bucket 45 to break away the
material in the bucket 45 from that remaining in the
pile and further fill the bucket in g scooping action. Op-
eration of the hydraulic cylinders 56 will then cause the
load in the bucket to be dumped therefrom over the rear
wall 48 of the bucket 45 onto the forward section 13 of
the conveyor mechanism 12, The conveyor mechanism
12 will then carry that material rearwardly of the ma-
chine. As the pile immediately in front of the machine
is removed, the boom 30 may be gradually moved for-
wardly without moving the machine itself until the bucket
is working the face of the pile such as shown in FIGURE
7. Only when the face of the pile has been moved
beyond the forwardmost reach of the boom 30 and the
bucket 45 need the crawler track mechanism 1¢ again
be operated to move the machine in close proximity to
the pile. The described digging operations need not be
performed only at the ground level of the machine, By
suitable extensions of the hydraulic cylinders 41, the
bucket 45 may be caused to dig at higher levels.

In the modification of the invention illustrated in FIG-
URES 10 to 15 inclusive, the same part numbers will
be applied to the same parts as in the first and second
forms of the invention.

In FIGURES 10 and 11, the main frame 11 is shown
as being mounted on rubber tire mounted traction wheels
25 instead of the continuous crawler track mechanisms
10. The traction wheels 125 serve to propel the machine
along the ground and to crowd the digger bucket 45 into
the material to be loaded and are driven in a manner
similar to that shown and described in my application
Serial No, 9,501, filed February 18, 1960 and entitled
“Rock Loading Machine.” The four traction wheels and
drive to said traction wheels, therefore, need not herein
be shown or described further.

The bucket 45 is directly connected to the main frame
11 for vertical and angular movement with respect thereto,
to be crowded into the mined material by movement of
said main frame toward the mined material by the tractive
effort of the traction wheels 125, on a boom structure
126. The boom structure 126 includes boom arms 127
extending along each side of the forward wall portions
16 and 17 of the conveyer mechanism 12 and beyond
the forward ends thereof and connected together at their
forward ends by a cross tube 129. The boom arms 127 are
pivotally mounted at their rear ends on the outsides of
the wall portions 16 and 17 on support structures 130,
on pivot pins 131 mounted at their outer ends on blocks
133, welded or otherwise secured to said support struc-
tures. The pivot pins 131 also form pivotal mountings
for actuating levers 135 for the bucket 45.
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Each boom arm 127 is adjustably supported adjacent
the forward end of the conveyor mechanism 12 on a
hydraulic cylinder 136 trunnioned adjacent its lower end
in a support 137 extending laterally from the main frame
11, on trunnion pins 139. The hydraulic cylinder 137
has a piston rod 140 extensible therefrom, shown in
FIGURE 12 as being threaded through a transverse pin
141 pivotally mounted at its ends in parallel spaced arm
portions 143 and 144 of the boom arm 127, The inner
arm portion 144 of the boom arm 127 has a depending
leg portion 145 extending inwardly of the hydraulic cyl-
inder 136 in a downward direction for a portion of the
length of said hydraulic cylinder and having a bearing
plate 146 on the side thereof adjacent the conveyor mecha-
nism 12, having slidable bearing engagement with a bear-
ing piate 147 extending vertically of the conveyor mecha-
nism 12 and shown in FIGURE 12 as being secured
thereto. The bearing plates 146 and 147 have sliding
contact with each other and serve to limit lateral dis-
placement of the boom structure 126 during operation of
the digger bucket 45 and to provide slidable engaging
surfaces for the boom structure during vertical adjust-
ment thereof by operation of the hydraulic cylinders 136.

The digger bucket 45 is transversely pivoted to the
forward end portion of the boom structure 126 on later-
ally spaced ears 149 extending rearwardly from the side
walls 46 of said digger bucket. As shown in FIGURE
13, the cars 149 are pivotally mounted on transverse pivot
pins 150 on bearings 151. Each pivot pin 159 is mounted
at one end on the arm portion 127 of the boom structure
126 and at its opposite end on a lug 153 extending up-
wardly from the tube 129 inwardly of the boom arm
portion 127 and welded or otherwise secured to the trans-
verse tube 129. Nuts and washers 154 are threaded on
opposite ends of the pivot pin 150 to retain said pin
in position.

A bell crank 155, similar to the bell crank 53 is pivotal-
ly mounted on each side wall 46 of the bucket 45 on a
pivot pin 157. The bell crank 155 has a depending arm
or leg having an engaging end portion 158 engageable
with the stop member 51 extending outwardly from the
side wall 46 of the bucket 45 when the bell crank is
pivoted in a counter clockwise direction to pivot the
bucket 45 upwardly about the axis of the pivot pin 150.
It will be noted from FIGURE 10 that the operative con-
nection from the beil crank 155 to the bucket 45 is such
that the bucket may pivot upwardly relative to the engag-
ing face 158 when being crowded into the loose maaterial
during the loading operation, to accommodate the bucket
to ride along uneven ground and over high spots on the
ground free from the bell crank 155.

The bell crank 155 also has an upwardly extending
leg or lever arm 159 having a clevis 160 of an adjustable
link 161, pivotally connected to its upper end on a pivot
pin 162 extending through said clevis and lever arm. The
opposite end of the link 161 has a clevis 163 threaded
thereon and extending along opposite sides of the actuat-
ing lever 135 and pivotally connected therewith on a
ball 164 mounted on a pivot pin 165 mounted in said
clevis at its ends (FIGURES 10 and 15).

The actuating lever 135 is actuated by a hydraulic cyl-
inder 166 having a piston rod 167 extensible therefrom.
The hydraulic cylinder 166 has a connector 168 extending
from the head end thereof between the arm portions 143
and 144 of the boom arm 127 and pivotally connected
thereto on a pivot pin 169,

The piston rod 167 extends between connector plates
170 welded or otherwise secured to opposite sides of the
actuator lever 135 intermediate the ends thereof, and is
pivotally connected to said actuator plates by pivot pin
171,

In describing the operation of the mechanism of FIG-
URES 10 and 11, the mechanism on only one side of the
machine will herein be referred to, for the purpose of
simplicity. In these figures, the axis of connection
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of the link 161 to the actuator 135 is designated by A.
The axis of the pivot pin 157 is designated by B and the
axis of connection of the ear 149 to the boom 127 on the
pivot pin 150 is designated by C. The axis of connec-
tion of the link 161 to the lever arm 15% of the bellcrank
155 is designated by D.

As fluid under pressure is admitted to the head end of
the cylinder 166 to extend the piston rod 167 therefrom,
the bellecrank 155 will initially pivot upwardly about axis
B and engage the engaging end portion 158 of said bell-
crank 155 with the stop 51 and then pivot the bucket 43
upwardly. During initial upward pivotal movement of
the bucket 45, the moment arm supplying the force to
raise the bucket and tear the bucket from rock piled
thereon will be from D to C, the weight of the bucket and
rock thereon will hold the link 181 and lever arm 159 in
angularly disposed relation with respect to each other.
The bellcrank 155, stop 51 and bucket 46 will then move
upwardly as a unit. As the pull on the lever arm 139
causes 161 and 159 to approach a straightened condition,
however, 161 and 159 will then act as a pulling link and
the bucket will continue its upward movement about point
C. The moment arm will then be reduced to the distance
from B to C. As the bucket is pivoted upwardly about
the shorter moment arm the lever arm 159 will engage a
camming face 164 on the boom arm 127, preventing the
link 161 and lever arm 159 from straightening out or
moving past a dead center position. The bucket 45 will
then pivot relatively to the bellerank 155 and the stop 51
will move away from the engaging end portion 158 of said
bellerank.

During movement of the bucket from the broken line
position shown in FIGURE 11 to the solid tine discharge
position shown, the speed of travel of the bucket moving
about the shortened moment arm will materiaily increase
and the bucket will move upwardly to its discharge posi-
tion at a relatively high rate of speed until the stop 51
engages the lever arm 159 of the beilcrank 155, stopping
movement of the bucket and jarring the loose material
therein to fall onto the conveyor 24.

During lowering of the bucket, fluid under pressure is
admitted to the piston rod end of the cylinder 166, pivot-
ing the bucket in a downward direction about the moment
arm D—C. The link 161 and lever arm 159 will then
move angularly with respect to each other until gravity
takes over and the stop 51 comes into engagement with
the engaging end portion 158 of the bellcrank 155. Con-
tinued lowering movement of the bucket into the gather-
ing position shown in FIGURE 10 will then be under the
control of the cylinder 166 and piston rod 167.

Tt will also be noted that the step 51, while accom-
modating relatively free upward movement of the digger
bucket during the operation of crowding said digger buck-
et in the material being loaded, may also be positively
engaged with the arm 159 of the bell crank 155 as the
digger bucket is moved to its discharge position and serves
to jar moist material from the digger bucket, the link 161
and lever arm 159 holding the digger bucket in its dis-
charge position until the piston rod 167 is retractibly
moved with respect to the hydraulic cylinder 166, to move
the digger bucket to a loading position,

The free connection between the bell crank 155 and the
digger bucket 45, thus besides accommodating the digger
bucket to freely ride along tises on the ground without
affecting the operating mechanism for the bucket, also
serves as a stop for the digger bucket when in its dis-
charge position and engages the arm 159 with a jarring
action, to jar any moist material in the bucket to flow
downwardly therealong onto the receiving end portion of
the conveyor mechanism 12.

While I have berein shown and described various forms
in which my invention may be embodied, it should be
understood that various other variations and modifications
in the invention may be attained without departing from
the spirit and scope of the novel concepts thereof as defined
by the claims appended hereto.
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I claim as my invention:

1. In a loading machine, a mobile frame, a conveyor
extending along said frame from a position adjacent the
ground at the forward end thereof and fixed from vertical
movement with respect to said frame at its forward end, a
hoom transversely pivoted to said frame rearwardly of the
forward end thereof and extending in advance of said
frame, hydraulic cylinder and piston means supporting
the forward end of said boom on said frame and vertically
adjusting said boom about its axis of pivotal connection
to said frame, a digger bucket transversely pivoted to the
forward end of said boom and extending in advance there-
of for slidable engagement with the ground, a bellcrank
pivotally connected to one side of said digger bucket inter-
mediate its ends and baving depending and upwardly
extending lever arms, a stop projecting outwardly from the
side of said bucket between said arms of said bellcrank
for engagement therewith, a pivoted actuating lever having
two angularly extending arms, means pivotally mounting
suid actuating lever on said frame at the end of one arm
thereof, hydranlic cylinder and piston means pivotally
connected between said boom and said actuating lever
adjacent the juncture of said arms, whereby an upper of
said arms extends generally along said hydraulic cylinder
and piston means, and linkage means connecting the free
end of the upper of said arms with the upwardly extend-
ing arm of said bellcrank, to pivot said bellcrank to engage
said stop and swing said bucket upwardly from a loading
to a dumping position.

5. A loading machine in accordance with claim 1,
wherein the sctuating lever is pivoted to the frame co-
axially with the axis of pivotal connection of the boom
to the frame and wherein the linkage means is extensible
and retractible to vary the angular relation of the digger
bucket with respect to the ground.

3. In a loading machine, a mobile frame, a conveyor
extending along said frame and having a forward receiv-
ing end at a fixed elevation with respect to the ground, a
boom transversely pivated to said frame rearwardly of
the forward end thereof and extending in advance of said
frame, a digger bucket transversely pivoted to the forward
end of said boom and depending from said boom into en-
gagement with the ground, means for holding said boom
in position and vertically adjustably moving said boom
with respect to the ground, a bellcrank transversely piv-
oted to ons side of said digger bucket for movement
about an axis spaced beneath and forwardly of the axis
of pivotal connection of said digger bucket to said boom
when seid digger bucket is in engagement with the ground,
a stop projecting Interally of said digger bucket, said bell-
crank having a lever arm depending from its axis of con-
nection to said digeer bucket and extending underneath
said stop when said digger bucket is in engagement with
the ground and having a second upright lever arm ex-
tending upwardly of the axis of connection of said bell-
crank {o said digger bucket, an actuating lever transverse-
ly pivoted to said frame and extending upwardly of its
axis of pivotal connection to said frame, an extensible
and retractible operating member transversely pivoted to
said boom and pivotally connected with said actuating
lcver intermediate the ends of said actuating lever, a
rigid fink, a transverse pivet pin connecting one end of
said link to the free end of said actuating lever, a second
transverse pivot pin connecting the opposite end of said
fink with the upright arm of said bellcrank, the relation-
ship between the axis of connection of said bucket to
said boom, said beilerank to said bucket and the axes
of suid pivol pins being such that when said bucket is
in depending relation with respect to said boom, the
weight of said bucket and the rock loaded thereon will
engage szid stop with said depending arm of said bell-
crank and cffect initial upward movement of said bucket
abowt a lever arm equal to the distance between the axis
of connection of said bucket to said boom and the axis
of said pivot pin connecting said link to the upright arm
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of said bellcrank, and as said bucket moves toward a
discharge position, said link and the upright arm of said
bellcrank will move into aligned relation with each other
and pivot said bucket to a discharge position about a
shorter moment arm equal to the distance between the
axis of connection of said bucket to said boom and said
bellcrank to said bucket and move said stop away from
said depending lever arm of said bucket.

4. A loading machine in accordance with claim 3,
wherein said boom has a camming face thereon engage-
able with said upright arm of said bellcrank and retain-
ing said link and upright arm from moving past dead
center positions with respect to each other as said bucket
moves to its discharge position.

5. In a loading machine, a mobile frame, a conveyor
extending along said frame and having a forward re-
ceiving end in fixed relation with respect to said frame,
a boom transversely pivoted to said frame rearwardly of
the forward end thereof and extending in advance of
said frame, means for retaining said boom in position
and vertically moving said boom with respect to said
frame, a digger bucket transversely pivoted to the for-
ward end of said boom and extending in advance there-
of for slidable engagement with the ground, an extensible
and retractible operating member pivotally connected to
said boom, an actuating lever transversely pivoted to
said frame, an operative connection between said operat-
ing member and said actuating lever, linkage means con-
necting the free end of said actuating lever with said
digger bucket to effect upward movement of said
digger bucket from a digging to a discharge position,
bearing plates extending vertically along the outer sides
of said conveyor, other bearing plates extending verti-
cally along the inner sides of said boom and having slid-
able engagement with said first mentioned bearing plates
to retain said boom from lateral shifting movement in
all positions of elevation thereof with respect to the
ground.

6. A loading machine in accordance with claim 5,
wherein the boom includes two parallel spaced boom
arms extending along opposite sides of the conveyor and
connected together in advance of the forward end of
the conveyor, wherein the boom arms are adjustably
-140 OIEIPAY U0 spus premioy Jay jusoelpe payroddns
inders and pistons operative to raise and lower sajd boom
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arms about their axes of pivotal connection to said frame,
and wherein the bearing plates extending vertically along
the inner sides of the boom, are mounted on the boom
arms adjacent the forward ends thereof, and the bear-
ing plates extending vertically along opposite sides of the
conveyor are adjacent the forward end of the COnVeyor,

7. In a loading machine, a mobile frame, a conveyor
extending along said frame and having a forward recejv-
ing end portion fixed with respect to said frame, a boom
transversely pivoted to said frame rearwardly of the
forward end thereof and extending in advance of said
frame, hydraulic cylinder and piston means supporting
the forward end of said boom on said frame and vertically
adjusting said boom about its axis of pivotal connection
to said frame, a digger bucket transversely pivoted to
the forward end of said boom and extending in advance
thereof for slidable engagement with the ground, a bell-
crank pivotally connected to one side of said digger bucket
intermediate its ends and having depending and upwardly
extending lever arms, a stop projecting outwardly from
the side of said digger bucket between said arms of said
bellcrank, an actuating lever pivoted to said frame coaxial
with the axis of pivotal connection of said boom to said
frame, said actuating lever having two angularly extend-
ing arms extending vertically of the axis of said actuating
lever to said frame, hydraulic cylinder and piston means
pivotally connected between said boom and said actuat-
ing lever adjacent the juncture of said arms, whereby an
upper of said arms extends generally along said hydraulic
cylinder and piston means, and a rigid link connecting the
free end of the upper of said arms with the upwardly ex-
tending arm of said bellcrank for actuating said bellcrank
upon operation of said actuating lever to swing said
bucket upwardly from a loading to a dumping position.
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