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€9 Mobile loading apparatus and method.

@ Apparatus (10) and method for loading material, par-

ticularly for use in underground mines. The apparatus (10)

has a body supported on wheels (25) or crawler tracks,

which permits movement of the body on a surface, and a

conveyor assembly mounted on the body to transport mate- 28
rial from a front portion of the conveyor assembly (27) to a
rear portion thereof. Advancing structure (82, 84, 85)
cooperates with the conveyor assembly to cause essentially
axial movement of the conveyor assembly (27) as a reaction
to force from the advancing structure (82, 84, 85). Penetrat-
ing structure (50) mounted adjacent the front portion of the
conveyor (27) is adapted to be forced into material to be
loaded and is rotationally oscillated about a horizontal
transverse axis disposed normally to the longitudinal axis
to facilitate penetration of the material. Use of advancing
(82, 84, 85) structure to force the penetrating structure (50)
into the material eliminates necessity for tractive forces
applied to the wheels or tracks of conventional machines,
thus overcoming scuffing or wear problems associated with
such wheels or track. The body itself either carries the fixed
conveyor assembly and is moved by the advancing struc-
ture as a total assembly, or aiternatively the body is fixed
by anchoring structure and the advancing structure moves
the conveyor assembly relative to the body. The front por-
u tion of the conveyor can be raised to enter the material at

a higher elevation.
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MOBILE LOADING APPARATUS AND METHOD

" The invention relates to an apparatus and method for
loading loose material onto a conveyor, for subsequent filling of a conve-
yance, particularly for use in underground mines when mucking.

In underground excavation, rock which has been fragmented
by blasting is removed from the working area during a "mucking" operation.
The rock or muck pile commonly has a steep angle of repose which can be
difficult to penetrate by a bucket or other implement used for removing the
muck. If a loading apparatus carrying the bucket or equivalent utilizes
tractive force from ground contacting means, eg. wheels or crawler tracks,
which can be termed mobile mounting means, rapid wear of the mounting
means and power train producing the tractive effort results due to scuffing
and heavy forces incurred.

Loading apparatus for mucking operations eommonly in-
clude a conveyor assembly having a gathering device at one end, for example
a bucket, a backhoe, gathering arms or a seraper, which is adapted to load
material onto a fixed apron or hopper for feeding onto a lower portion of the
conveyor. The gathering devices sometimes require a high degree of
operator skill, usually suffer from high wear rate and low capacity and, if
used with an articulated boom, require some considerable head room for
operation which ean be inappropriate in a low head room mine. The apron of
the conveyor assembly is forced into the muck pile by driving the apparatus
forward, resulting in the rapid wear of the drive train as outlined above, and
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also in wear of the gathering devices. Commonly, excessive undulations or
undesirable gradients of the ground supporting the apparatus, and resilience
of tires or suspension result in poor control of the seraper, bucket or apron,
with consequent poor control of the plane of the resulting road bed under the
muck heap. The scraper or bucket of the gathering device usually loads the
conveyor in a series of discrete feeding strokes interspersed with non-
productive recovery strokes, and thus material is fed intermittently onto the
apron reducing potential production.

Attempts have been made to reduce the intermittent
nature of feeding of material onto the conveyor by use of auxiliary or es-
sentially continuous feeder devices designed to feed material onto the
conveyor at a more constant rate than buckets, etc. Some devices use
vibrating or reciprocating fingers adjacent the leading portion or apron of
the conveyor to loosen material in the muck pile to facilitate entry of the
apron or penetrating lip as the conveyor is advanced into the muck pile.
Many of these devices have an excessive number of parts which are exposed
to wear when disturbing a muck pile, and it is felt that they would not be
appropriate for material normally encountered in the harsh environment of
mucking operations .in hard rock excavation. Devices of these general types
are shown in United States Patents #1,855,998 (Shannon); #1,903,672 (Hauge);
#1,414,398 (Dennis) and #1,878,037 (Vodoz). Other loading devices having a
vibrating trough or plate adjacent the leading portion of the conveyor have
been used in coal mining in combination with vibrating or shaking conveyors.
The plate is mounted directly on the conveyor to shake therewith, but such
devices would be inappropriate in hard rock mining, and furthermore, are
limited by a very shallow angle of operation, thus requiring excessively long
conveyors to attain a reasonable discharge height onto a waiting convey-

ance.



10

15

20

25

30

0166039

(3)

The invention reduces difficulties and disadvantages of the
prior art by providing a loading apparatus which enables a penetrating means
at a forward end of a conveyor assembly to be fed essentially continuously
into a muck heap for a relatively long working stroke, without the use of
complex and separate gathering devices, thus increasing productivity and
decreasing maintenance problems. During the working stroke, material from
the heap is distributed onto the conveyor in an essentially continuous manner
as the conveyor is advanced into the muck heap. If desired, the apparatus
can secure itself to stationary surroundings to provide a anchor so that the
penetrating means can be forced into the muck pile by foreing or reacting
against the anchor, thus eliminating necessity of tractive effort and
resulting wear of wheels or crawler track that are usually used.

A mobile loading apparatus acecording to the invention has a
body and a conveyor assembly mounted on the body. The conveyor assembly
is adapted to transport material from a front portion of the conveyor
assembly to a rear portion thereof along & longitudinal conveyor axis. The
apparatus has advancing means cooperating with the conveyor assembly to
cause essentially axial movement of the conveyor assembly as a reaction to
force from the advancing means. The apparatus also has penetrating means
mounted adjacent the front portion of the conveyor. The penetrating means
is adapted to be rotationally oscillated about a horizontal transverse
penetrator axis disposed normally to the longitudinal axis to facilitate
penetration of the material to be loaded onto the conveyor assembly.
Anchoring means can be provided to cooperate with surroundings adjacent
the apparatus to resist reaction to penetration forces generated on the
penetrating means. When the advancing means cooperates with the
anchoring means to force the penetrating means into the material to
facilitate loading of the material onto the conveyor, this penetration is
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independent of tractive effort from wheels or crawler tracks. The front
portion of the conveyor assembly preferably is hinged to the rear portion for
swinging about a horizontal transverse conveyor axis, and preferably forward
elevating means extend between the front portion of the conveyor assembly
and the body so that actuation of the elevating means swings the front
portion about the transverse conveyor axis and raises or lowers the
penetrating means. In one embodiment, in which the mobile mounting means
are wheels running on railroad tracks, the anchoring means can be releasably
engaged to the rigid structure adjacent the apparatus, eg. the tracks, and
the advancing means extend between the anchoring means and the body so
that, when actuated, the apparatus rolls towards the material to be loaded,
thus forcing the penetrating means into the material. In a second
embodiment which is mounted on endless crawler tracks, the conveyor
assembly has a conveyor supporting frame carrying the conveyor, and the
supporting frame is movable relative to the body along the longitudinal axis
of the conveyor assembly. In the second embodiment, the anchoring means
secures the body itself to stationary surroundings, and the advancing means
moves the conveyor assembly relative to the body. In a third embodiment, a
secondary conveyor assembly is fitted below and rearward of the first or
primary conveyor to provide a stationary discharge point. In each case, the
penetrating means is guided in a controlled direction by either the rails
carrying the body, or the body of the apparatus which supports the conveyor
assembly as it moves relative to the body. In each case, the force to drive
the penetrating means into the muck heap is transferred through the body
and anchoring means to the surroundings, and thus scuffing and drive train
wear is essentially eliminated. In some embodiments, particular modes of
oscillation of the penetrating means can be selected by monitoring loading
conditions. If loading conditions are difficult, the penetrating means can be
raised so as to penetrate the muck heap at a higher position, thus reducing
load thereon. Also, in the rail mounted first embodiment, the conveyor
assembly can be mounted for swivelling about a vertical swivel axis to load
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material disposed to one side of the apparatus.

A method according to the invention is for use with a
loading apparatus having a body and a conveyor assembly mounted on the
body and adapted to transport material from a front portion of the conveyor
assembly to a rear portion thereof along a longitudinal conveyor axis. The
front portion has a penetrating means and the method is characterized by
advancing the penetrating means into the material to be loaded, and, when
required, simultaneously rotationally oscillating the penetrating means about
a horizontal transverse axis disposed normally to the longitudinal axis to
faciliate loading of material onto the conveyor. The method is further
characterized by, prior to advancing the penetrating means into the material
to be loaded, anchoring the body relative to the surroundings with anchoring
means and forcing against the anchoring means to overcome resistance to
penetration of the material. If desired, prior to advancing the penetrating
means into the material to be loaded, the method can be further
characterized by swinging the conveyor assembly about a vertical swivel
axis so as to approach material disposed to one side of the conveyor
assembly.

Preferred apparatus and method according
to the invention for three embodiments will now be
described having reference to the accompanying

drawings in which:

Figure 1 is a simplified fragmented top plan view of a rail mounted
loading apparatus according to the invention, shown on a
portion of a movable rail bed, with portions of the ap-



10

15

20

25

30

Figure 2

Fi.gure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8
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paratus shown broken away for elarity,

is a simplified fragmented side elevation of the apparatus
of Figure 1, drawn at a larger scale than Figure 1, the
apparatus being shown in full outline in a lowered position
and partially in broken outline in a raised position,

is a simplified fragmented transverse section generally on
line 3-3 of Figure 2, showing swivellable mounting means,

is a simplified fragmented transverse section generally on
line 4-4 of Figure 2, showing swivelling means,

is a simplified top plan of a second embodiment of the
invention, shown in full outline in & lowered and retracted
position, and partially in broken outline in extended posi-
tions, with anchoring means thereof shown in broken
outline extended,

is a simplified fragmented side elevation of the second
embodiment of Figure 5, drawn at a larger scale than
Figure 5, the apparatus being shown in full outline with a
portion retracted, and partly in broken outline with the
portion extended and/or raised,

is a simplified fragmented section generally on line 7-7 of
Figure 6 showing an advancing cylinder and a portion of the
body and conveyor assembly,

is a simplified transverse section on line 8-8 of Figure 6
showing alternate anchoring or levelling means.
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Figure 10

Figure I

Figure 12

Figure 13

Figure 14

Figure 15

Figure 16
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. is a simplified side elevation of a third embodiment of the

invention shown in a retracted and lowered configuration,

is a simplified top plan of the third embodiment shown in
the retracted configuration of Figure 9,

is a simplified section on line 11-11 of Figure 9,
is a simplified fragmented side elevation of a forward
portion of the third embodiment shown in an extended

configuration,

is a simplified fragmented detail section on line 13-13 of
Figure 12,

is a simplified fragmented detail section on line 14-14 of
Figure 12, and

is a simplified and sectioned side elevation at enlarged
scale of a forward portion of a primary conveyor assembly

and associated penetrating means.

is a simplified diagram of compound oscillating means using
hydraulic eylinders in series.

Referring meainly to Figures 1 and 2, a rail mounted loading
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apparatus 10 according to the invention is shown supported on a pair of
spaced rails 12 of a railroad track carried on a movable rail platform 14
which has a forward end 15. The platform 14, which can be of the type
described in Canadian Patent #719,987, is supported on the ground 16 and, by
known means,'is advanced in direction of an arrow 17 towards a muck pile or
loose material to be excavated, not shown. The rails 12 are securely fixed to
the platform 14 to withstand penetration forces as will be described, and if
the platform is not used, alternative means of securely fixing the rails to the
ground 16 is required.

The apparatus 10 has a body 20 supported on front and rear
wheeled bogies 22 and 23 respectively, each bogie carrying two pairs of
flanged wheels, severally 25, adapted to engage the rails 12. The wheels 25
and associated bogies serve as mobile mounting means for supporting and
permitting movement of the body on a supporting surface, namely the rails.
The apparatus has a conveyor assembly 27 mounted on the body and adapted
to transport material from a front portion 29 of the conveyor assembly to a
rear portion 30 thereof along a longitudinal conveyor axis 32. The conveyor
assembly has a conveyor supporting frame 34 which is divided into front and
rear conveyor frames 35 and 36 which are hinged together at a horizontal
transverse conveyor hinge axis 38. Thus, the front portion of the conveyor
assembly is hinged to the rear portion thereof for swinging about a hinge at
the hinge axis 38. The conveyor assembly also includes a chain conveyor 40,
in which four endless parallel conveyor chains, shown in broken line, extend
around front and rear sprocket shafts 41 and 42 respectively journalled on
the respective conveyor portions, pass over idlers, not shown, and are driven
by chain transmission drive means 45 cooperating with the chains as they
pass around the rear portion. A chain conveyor is preferred for heavy duty
work and steep conveyor angles, but if desired a cleated belt conveyor or
other means ean be substituted.
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Parallel elevating cylinders 47 and 48 extend between the
front portion 29 of the conveyor assembly and the body 20 and serve as
elevating means so that, when actuated, the front portion swings about the
transverse conveyor axis 38 and raises or lowers the portion 29. Connections

) of the cylinders 47 and 48 to the front portion 29 and the body 20 are partial
universal connections to permit swivelling of the conveyor as will be des-
cribed. The cylinders 47 and 48 serve as forward elevating means extending
between the front portion and structure associated with the rear portion, in
this instance the body. A penetrating means 50 according to the invention is

10 hinged adjacent an extreme forward end of the front portion of the conveyor
assembly for limited rotation about a horizontal transverse penetrator axis
53 which is disposed normally to the longitudinal conveyor axis 32 and is also
concentric with an axis of rotation of the sprocket shaft 4. The penetrating
means 50 is a shallow wedge-like apron or shovel that is forced into the
15 muck pile and has a reinforced penetrator tip 52 to resist wear as it is
forced into the muck pile. A similar penetrating means is described in
greater detail with reference to Figure 16. The penetrating means also has
upwardly extending arms 57 and 58, and a pair of spaced parallel oscillating
cylinders 61 and 62 extend from the arms 57 and 58 respectively to

20 interconnect to brackets 63 and 64 respectively of the front portion. It can
be seen that actuation of the oscillating eylinders 61 and 82 acting on the
arms 57 and 58 swings the penetrating means from a datum position shown
at 66 which is an extension of an upper surface of the conveyor through
upper and lower angles 67 and 68 which can be about 85° and 30°

25 respectively. Clearly, the angles 67 and 68 are variable and can be zero,
depending on the location of the penetrating means relative to fixed rock

- and to the front portion 29. The means 50 can also be made to oscillate at
particular frequencies through relatively small angles as will be described.

30 With reference also to Figures 3 and 4, the body 20 has

chassis members 70 and 71 to which the front and rear bogies 22 and 23 are
swivellably
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connected in a normal manncr as for rail mounted carriages. The body also

has an outer frame 74 connecting the chassis members which carries the conveyor

assembly 27 and structure associated therewith. Thus, the outer frame 74
houses a powcer plunt 73 for moving the apparatus along the rails as required,
and also for powering the eonveyor assembly 27 and actuating the various
hydraulie and electrical components. The member 71 and the bogie 23

are mounted for relative swivelling movement therebetween and are coupled
together through a swivel bearing assembly 77 having a swivel axis 78 as
seen in Figure 3. As seen best in Figures 1 and 4, a swivel cylinder 79
extends transversely between a central portion 76 of the body 20 and

the outer frame 74 and is adapted to swing the outer frame

relative to the bogies about the swivel axis 78. The bogie 22

is connected to the central portion 76 of the body 20 by a bogie swivel
bearing 80 and cylinder body 81 of the cylinder 79 is connected by trunnion
mounts to the portion 76. The chassis member 70 has a plate-like horizontal
base with a rectangular opening 69 to accept the central portion 76 therein
as a sliding fit. The opening 69

is of sufficient size to provide clearance for relative limited lateral
swinging movement of the portion 76. As the combination of the frame 74
and the conveyor assembly 27 is swung about the swivel axis 78, the front
portion 29 swings between limits 29.1 and 29.2 and the rear portion 30 swings
between limits 30.1 and 30.2 as shown in Figure 1. If necessary, stabilizers,
not shown, can be provided to extend downwardly from outer portions of the
frame 74 to engage the ground to prevent over turning of the apparatus
when the upper portion approaches the limits of swinging relative to the
chassis. Thus, it can be seen that the conveyor assembly is mounted on the
body for limited lateral swinging about an essentially vertical swivel axis so
as to permit collection of material disposed to one side of the front portion
of the conveyor when in a central position.

An advancing cylinder 82 has a cylinder upper end con-
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nected to a bracket 83 connected to the chassis 70, and an extensible and
retractable piston rod 84 connected to a releasable rail clamp 85 which can
be clamped onto an adjacent rail 12 or adjacent rail platform structure. Any
clamp of sufficient gripping force can be used, and is preferably operated
remotely. A lift eylinder 88, broken outline, extends between the advaneing
cylinder 82 and the body so as to raise the rail clamp 85 when required, so as
to avoid interference with obstructions adjacent the ground, and structure
associated with the rail when the apparatus 10 is mobile. A similar
advancing cylinder 90, and respective lift cylinder, not shown, are provided
on an opposite side of the body to engage the opposite rail or equivalent with
a similar rail clamp 91. The advancing and lift cylinders are eonnected to
respective structure through partial universal joints or equivalents to permit
limited lateral and vertical swinging of the cylinders.

It can be seen that, when the two rail clamps are clamped
on appropriate rails, and the advancing cylinders 82 and 90 are retracted,
the apparatus 10 is moved in direction of the arrow 17 so that the penetrating
means 50 is forced into the muck pile, and as will be described, when the
means 50 is oscillated, material is fed at relatively low energy requirements
onto the conveyor. The apparatus is thus moved forwardly independently of
tractive effort from the wheels, and thus the wheels could freewheel while
the advancing cylinders are actuated, thus eliminating scuffing and drive
strain wear . It can be seen that the rail clamps 85 and 91 serve as anchoring
means which are adapted to cooperate with surroundings adjacent the
apparatus, that is to releasably engage rigid structure, ie. the rails, so as to
resist reaction to penetration forces generated on the penetrating means, or
in other words, to permit the advancing means to force against the
anchoring means to drive the penetrating means into the muck pile. The
advancing cylinders 82 and 90 are seen to be extensible and retractable
means extending between the anchoring means and the body and serve as
advancing means cooperating with the anchoring means to force the
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penetrating means into the material to be transported onto the conveyor,
but equivalent advancing means could be substituted. In this particular
instance, the wheels are adapted to run on tracks, preferably on a movable
rail platform, and the anchoring means is a releasable rail clamp adapted to
engage at least one of the rails or tracks, but clearly, equivalent wheels and
complementary tracks, or equivalents can be substituted, with other means
to permit the anchoring means to engage non-moving or rigid surroundings.

In operation, referring mainly to Figures 1 and 2, the
movable rail platform 14 is positioned so that the forward end thereof 15 is
closely adjacent the muck pile, and the apparatus 10 moves, for example by
power applied to the wheels 25, so that the front portion 29 extends beyond
the end 15 to be close to the muck pile. The elevating cylinders 47 and 48
are actuated so that a lower surface of the penetrating means 50 is closely
adjacent the ground 16 so that the means 50 can approach a lower portion of
the muck heap. The advancing cylinders are extended to full extension and
the respective lift cylinders are actuated to position the rail clamps 85 and
81 over the appropriate rail 12, the rail clamps then being actuated so that
they grip the railsl2. The advancing cylinders 82 and 90 are retracted
equally, thus forcing the penetrating means into the muck heap, and
pushing material onto the conveyor assembly. As resistance to penetration
increases, the operator can rotationally oscillate the the penetrating means
about the penetrator axis 53, ie. by swinging the penetrating means up and
down through the angles 67 and 68 which assists in penetration. If excessive
resistance to penetration is met, the front portion 29 can be raised by
extending the elevating cylinders 47 and 48, so that the penetrating means
penetrates the muck heap at a higher elevation, thus reducing load on the
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penetrating means and facilitating entry. Material disturbed by oscillations
of the means 50 falls onto the means 50 and is pushed rearwardly onto the
conveyor and moved upwardly along the portion 29 onto the portion 30 from
where it is discharged into a waiting eonveyance, not shown, from a rear end
of the rear portion 30. The rear end of the conveyor assembly sweeps over
the conveyance during the stroke of the advancing eylinders and distributes
material generally evenly in the conveyance. When the eylinders 82 and 90
ar:e fully retracted, the advancing ceases. The rail clamps are released and
the advancing cylinders are actuated to reposition the rail
clamps in a more forward position, and the rail clamps are again actuated to
grip and the cycle is repeated.

The oscillations permit the tip of the penetrating means to
penetrate into the muck heap in an essentially continuous manner, thus
producing an essentially continuous stream of material falling onto the
conveyor assembly, and essentially eliminating the intermittent feeding of
material onto the conveyor assembly which is inherent in prior art apparatus
using scrapers, buckets, ete. If the eylinders 47 and 48 are not actuated to
raise the penetrating means 50, the means 50 follows a path dependent on
inclination of the rails and this improves control of the angle of the resulting
bed. The penetrating means can be oscillated at an optimum frequency, or a
combination of frequencies as will be described with reference to Figure 16,
and the penetrating means can be raised as required to enhance material
removal without use of the power train or scuffing of the wheels and rails.
A typical range of frequencies might be between ten and several thousand
cycles per minute for a total amplitude swing of between zero and thirty

" degrees, or alternatively a maximum total tip displacement of about twenty

to thirty centimeters. It would be usual to combine the higher frequency
with the smaller amplitude and vice versa.
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A second embodiment loading apparatus 130 differs from
the loading apparatus 10 of Figures 1 through 4 by substituting a track lay-
ing or crawler track mounting means 132 for the wheels 25 and railroad track
12. Also, because the crawler tracks 132 can be positioned relatively easily
on the ground 13], the swivelling conveyor assembly of Figures 1 through 4
has been replaced with a non-swivelling alternative conveyor assembly 134,
which also has other differences as will be described. The apparatus 130 has
a body 135 mounted on the crawler tracks 132 and a plurality of roller
bearing assemblies 137 which support the conveyor assembly to permit
longitudinal movement of the conveyor assembly as will be deseribed with
reference to Figure 7. The conveyor assembly 134 has a longitudinal con-
veyor axis 133 and a conveyor supporting frame 129 carrying a conveyor, the
frame 129 having front and rear portions 139 and 140, the front portion being
hinged to the rear portion for swinging about a horizontal transverse
conveyor hinge axis 142. The rear portion 140 is carried on a longitudinal rail
or ram means 141 complementary to the bearing assemblies 137 as will be
described with reference to Figure 7. The ram or rail means 141 is mounted
in the bearing assemblies 137 which serve as a complementary ram socket or
linear bearing guide means 148. The resulting combination of ram and socket
permits longitudinal movement of the conveyor supporting frame in
direction of an arrow 144 from a retracted or rearmost position of the
conveyor assembly as shown, to a foremost or extended position of the
conveyor assembly, not shown. An extended position of an equivalent ram
means of a third embodiment is shown in Figure 12, and will be desecribed
later. The body contains a suitable motor and hydraulic pumps, and other
known equipment for driving the crawler tracks, and for operating various
hydraulic and electrical equipment as will be described.
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The body carries a pair of parallel conveyor advancing
cylinders 146 and 147 which extend between the body and the ram means 14],
which is secured to and thus is effectively part of the rear portion 140 of the
conveyor assembly. Thus, from the position shown in Figure 6, actuation of
the cylinders 146 and 147 advances the conveyor assembly axially in direction
of the arrow 144 so that the forward portion 139 attains a position 139.1 when
the advancing cylinders are fully actuated. The rear portion 140 moves with
the front portion 139 and moves along the body until an extreme rear end 151
of the portion 140 becomes close to a rear end of the body. A rear elevating
cylinder 149 extends between a rear portion 150 of the ram means 14] and the
rear portion 140, and can raise the rear portion to a raised position 140.1, as
shown in Figure 6 to provide clearance for the end 151 of the conveyor over a
conveyance, not shown, which can be positioned to receive material falling
from the conveyor. Thus, the rear portion is adapted for swinging about the
conveyor hinge axis 142 and, because the eylinder 149 is mounted on the ram
means 141, it can accomodate the longitudinal sliding of the rear portion
when the advancing cylinders 146 and 147 are actuated.

Referring also to Figure 7, which shows one side of the rear
portion 140, one typical bearing assembly 137 of the several on each side is
described. The assembly 137 has upper and lower horizontally-journalled
rollers 136 and 138 which sandwich the ram or rail means 141 therebetween,
adjacent horizontal surfaces of the means 141 being hardened tracks which
are engaged by the rollers to permit longitudinal movement and to prevent
vertical movement of the rear portion 140. A vertically journalled roller 143
engages an outer vertical face of the means 141 to prevent lateral movement
of the rear portion 140. The rollers 136, 138 and 143 are mounted on
eccentries to permit fine adjustment of the rollers relative to the means 141
to control lost motion and accomodate wear, and a dust seal 145 sweeps a
face of the rear portion 140 to reduce bearing contamination. A series of
similar bearing assemblies 137 are mounted on each side of the body 135 and
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are also spaced along the body to support the rear portion in all positions and
thus provide the linear bearing 148 which provides the ram socket for
mounting the ram means 141

Referring mainly to Figure 6, a penetrating means 152 is
mounted adjacent the front portion 139 and is hinged adjacent an extreme
forward end of the front portion for limited rotation about a horizontal
transverse penetrator axis 154 disposed normally to the longitudinal axis 133
of the conveyor. The means 152 has a penetrator tip 156 which is reinforced
to reduce wear when forced into a muck pile during mucking and is similar
to the means 50 of Figure 1. A pair of spaced oscillating cylinders 157 and
158 extend between brackets secured to the forward portion 139 and
respective arms 159 and 160, which arms extend upwardly from the
penetrating means. In a manner similar to that as described with reference
to Figures 1 through 4, actuation of the eylinders 157 and 158 swings the
penetrating means about the axis 154 through an arc shown by undesignated
arrows. A pair of parallel elevating cylinders 163 and 164 extend between
the front portion 139 and a forward portion 161 of structure movable with the
ram means 141, so as to swing the front portion about the axis 142. The
elevating cylinders 163 and 164 thus follow longitudinal movement of the
conveyor and, for convenience, the combination of the complete conveyor
assembly 134, the ram means 141, the penetrating means 152 and the cylinders
149, 157, 158, 163, 164 is termed an excavating assembly 165 which is movable
"en masse"” relative to the body 135 in response to actuation of the eylinders
146 and 147.

When the rear portion 140 is in a rearmost position as
shown, extension of the elevating cylinders 163 and 164 swings the front
portion from a retracted lowered position, shown in full outline and desig-
nated 139 in Figure 6, to a retracted raised position, shown in broken outline
and designated 139.2, in which the penetrating means is in a similer
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retracted raised position 152.2, However, if the advancing cylinders are
actuated when the front portion is lowered, the front portion and means 152
assume extended lowered positions 139.1 and 152.1, broken outline, from
which when the front portion is raised, the front portion assumes an ex-
tended raised position 139.3, shown in broken outline.

The body 135 has two operator positions 166 and 167 pro-
vxded with necessary duplicate controls. The operator position 166 can be
used when the apparatus is being moved, ie. when positioning the apparatus
prior to mucking, and the position 167 is used primarily when loading or as
desired. The body 135 has a pair of laterally extensible rams 171 and 172,
which are shown in broken outline in an extended position in Figure 5 so as
to contact portions of rock face 174 defining opposite side walls of the
tunnel so as to essentially prevent movement of the body during mucking.
The body 135 also has a pair of longitudinally extensible support legs 177 and
178 which are adapted to extend downwardly from a rear portion of the body
to an extended position as shown in broken outline in Figure 6. As shown in
Figure 8, the support legs extend from a transverse beam 180 adjacent a rear
of the body 135 and, if required, a similar transverse beam, not shown, can
be mounted adjacent the front of the apparatus and a second pair of support
legs, not shown, can be fitted.

In operation, the loading apparatus 130 funetions similarly
to the apparatus 10 of Figures 1 through 4, with the exception that the
anchoring means, namely the laterally extending rams 171 and 172, and if
required the legs 177 and 178, secure the body 135 to adjacent fixed struc-
ture, ie. the adjacent rock, and thus the body itself does not move whilst the
penetrating means and conveyor is advanced into the muck pile. This
contrasts with the previous embodiment where the whole apparatus, with the

- exception of the anchoring means, moves as the penetrating means is

advanced into the muck pile. Similarly to the first embodiment, in the
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second embodiment the advancing means, ie. the eylinders 146 and 147, co-
operate with the conveyor assembly to cause essentially axial movement of
the conveyor assembly as a reaction to force from the advancing means
which is independent of tractive effort from the wheels.

A typical sequence of operation for the apparatus 130 is as
follows. The operator, in the position 166, actuates the crawler tracks 132
un'til the penetrating means, in the lowered retracted position as shown in
full outline in Figure 6, is closely adjacent the muck pile. If heavy mucking
is expected, the laterally extending rams 171 and 172 are extended to engage
the rock wall 174, and if inclination of the body requires adjusting, the
support legs 177 and 178 are extended, independently from each other, as
required, to position the linear bearing 148 of the ram socket at the desired
inclination relative to the ground 13L. The operator then assumes the
position 167 and actuates the advancing cylinders 146 and 147, with the
penetrating means 152 positioned closely adjacent the ground, that is the
front portion 139 is lowered as shown in Figure 6. As the advancing cylinders
move the conveyor assembly 134 forwardly, the penetrating means advances
into the muck pile, and when a particular resistance to penetration is felt,
the oscillating cylinders 157 and 158 are actuated so as to extend and retract
at a particular frequency, which rotationally oscillates the penetrating
means about the axis 145 to facilitate penetration into the muck pile. As the
penetrating means advances further into the muck pile, and additional
resistance is experienced, if necessary the elevating cylinders 163 and 164
can be extended to raise the front portion 139, so that the penetrating means
describes a higher path through the muck pile, thus reducing load on the
penetrating means. Muck falling onto the penetrating means is moved
rearwardly onto the conveyor, to pass up the forward portion 139, along the
rear portion 140 and is discharged from the back of the rear portion 140 onto

.a waiting.conveyance, not shown. The rear portion 140 moves axially, and

thus distributes material axially into the waiting conveyance.
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When the advancing cylinders reach the end of their stroke,
the penetrating means is activated so as to essentially empty material off
the penetrating means. The advancing cylinders are then retracted so that
the conveyor assembly moves rearwardly and the front portion is again
lowered to assume the full outline position shown in Figure 6. The above
cycle is repeated as needed until the muck pile is essentially removed, the
body remaining stationary throughout to relieve the power train of wear.
The laterally extending rams and advancing cylinders are then retracted and
the crawler tracks are actuated to move the apparatus 130 forwardly, so as
to position the penetrating means closely adjacent remaining portions of the
muck heap once again. The laterally extending rams 170 and 171 and the
support legs 177 and 178 are extended as required to lock and position the
body as required.

Thus, it can be seen that the laterally extending rams serve
as anchoring means mounted on the body and adapted to extend outwardly
therefrom to engage an adjacent surface of the surroundings to prevent
esentially movement of the body relative to the surface. Thus the rams are
adapted to cooperate with the surroundings adjacent the apparatus to resist
reaction to penetration forces generated on the penetrating means. Also,
the conveyor advancing eylinders 146 and 147 serve as the advancing means,
equivalent to the advancing cylinders 82 and 90 of Figure 1, and in fact are
extensible and retractable means extending between the body and the
conveyor assembly to move the conveyor assembly towards the material yet
to be loaded. The elevating cylinders 163 and 164 are equivalent to the
eylinders 47 and 48 of Figure 1 and serve as forward elevating means
extending between the front portion of the conveyor assembly and structure
associated with the rear portion, which in this instance in the ram means, so
that actuation of the elevating means swings the front portion about the
transverse conveyor axis and raises or lowers the penetrating means. Thus
the horizontal transverse conveyor hinge axis permits relative swinging
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between the front and rear portions of the conveyor, which occurs when
either, or both, portions are raised or lowered. Also, the oscillating
cylinders 157 and 158 and associated structure are equivalent to the cylinders
61 and 62 and associated structure of Figure 1, and serve as oscillator means
cooperating with the penetrating means to oscillate the penetrating means
about the transverse penetrator axis.

In summary, it can be seen that a method of loading mat-
erial according to the invention is for use with an apparatus having a body
and a conveyor assembly mounted on the body and adapted to transport
material from a front portion of the conveyor to a rear portion thereof along
a longitudinal conveyor axis. The front portion has a penetrating means and
the method is characterized by: advancing the penetrating means into the
material to be loaded, and, when required, simultaneously rotationally
oscillating the penetrating means about a horizontal transverse axis disposed
normally to the longitudinal axis to facilitate loading of material onto the
conveyor. To overcome resistance to penetration, prior to advancing the
penetrating means into the material to be loaded, an anchoring means is
anchored relative to the surroundings and is forced against to overcome the
resistance to penetration of the material. In the first embodiment, after the
anchoring means is anchored relative to the surroundings, the remainder of
the apparatus is moved by advancing means relative to the anchoring means,
thus forcing the penetrating means into the muck heap. In the second
embodiment, the body is anchored relative to the surroundings and the
econveyor assembly is moved forwardly relative to the body to advance the
penetrating means into the muck heap.

A third embodiment 210 of the invention differs from the
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two previously described embodiments by providing a secondary
conveyor assembly which remains fixed during mucking, thus discharg-
ing material at a fixed locating during one coamplete stroke of the
penetrating means. Similarly to the second embodiment herein, the
conveyor assembly carrying the penetrating means moves relative

to a fixed body during the complete stroke and is a portion of an
equivalent excavating assembly as will be described.

The third embodiment 210 of the invention has a
supporting body 212 carried on forward and rear pairs of wheels 214
and 215 respectively. Each wheel is swivellable about an essentially
vertical axis as shown in Figure 10 to permit conventional steering,
steering for travelling in a straight line or in an arc,or for steering
in which the vehicles moves both longitudinally and laterally simulta-
neously so as to maintain a longitudinal axis 219 of the vehicle at a
constant angle to a datum, which steering is sometimes referred to as
crab-like steering. The apparatus has an operator's seat 217, provi-
ded with controls to control, amongst other things, an electrical
power unit 218 for use at an excavation face and area where exhaust,
heat or noise produces problems. A separate power unit 216, which
is typically an internal combustion engine, is for use where exhaust,
etc., are not problems., Alternatively the apparatus can be powered
by one source of power.

The apparatus has primary and secondary conveyor
assemblies 221 and 222 respectively, the assembly 221 having front and
rear portions 224 and 225 respectively, and the assembly 222 having
front and rear portions 227 and 228. The two conveyor assemblies are
disposed along the longitudinal axis 219 so that the rear portion 225
of the primary conveyor assembly is disposed above the forward portion
227 of the secondary conveyor assembly to permit material to fall from
the primary to the secondary conveyor assemblies. The primary con-
veyor assembly has an inclined chain conveyor 229 having four chains
230 conmnecting a plurality of flights, same of which are shown in
broken outline, the conveyor 229 being similar to those conveyors as
commonly used in mucking operations. The chain conveyor 229 has a
width 231 which is considerably wider than width 232 of the secondary
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conveyor assembly, which has a belt conveyor 233 as cammonly used in
mines for transporting muck. Both conveyors pass through conveyor
drive means so that upper surfaces of the conveyors move rearwardly
in a general direction of an arrow 237. The front or forward portion
224 is inclined at an angle 235 about 15°, and the rear portion 225 is
inclined at a shallower angle 236, typically between 1° and 5°. Thus
material moving up the primary conveyor is subjected to a rapid climb
initially on the forward portion to reduce length of the conveyor,
and is then transported essentially horizontally on the rear portion
for discharge onto the forward portion 227 of the secondary conveyor
assenbly below, the discharged material being quided by an inclined
tapering funnel 234.

A penetrating means or penetrator 238 has a forward
tip 239 and is mounted adjacent the forward portion 224 of the primary
conveyor assembly for swinging about a transverse penetrator axis 240
disposed horizontally and normally to the longitudinal axis 19 in the
top plan view of Figure 10. The penetrator axis is coincident with
an axis of a forward conveyor sprocket shaft 241 and permits the
penetrating means to swing through an arc 242 from a horizontal datum
position as shown in full outline to a downwardly inclined position
244 disposed to the horizontal at an angle 245, about 10°, through to
an upwardly inclined position 247 disposed to the horizontal at
an angle 248 about 30°. For some applications the angle 245 could
be equal to the angle 248, i.e. about 30°. A pair of penetrator
moment arms 251 and 252 extend from an inner portion of the penetra-
ting means to serve as coupling means 250 which cooperate with
respective hydraulic penetrator actuating cylinders 254 and 255
respectively which have opposite ends cooperating with side members
253 and 256 of the primary conveyor assembly. Each hydraulic
cylinder thus has a first portion cooperating with the primary con-
veyor assembly and a second portion cooperating with the coupling
means. It can be seen that actuation of the penetrator cylinders
254 and 255 swings the penetrating means through the angles 245 and
248 as required, to facilitate loading and are thus equivalent to the
oscillating cylinder as previously described.
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The apparatus also includes a ram mewber 258
extending rearwardly and axially fram a primary conveyor support
260, which supports a forward end of the portion 225 and a rear
end of the portion 224 of the primary conveyor assenbly. The body
12 has a ram socket 262 which is camplementary to the ram menber
and is adapted to receive the ram member therein. The socket is
mounted on the body so as to be disposed generally axially, that is
along the longitudinal axis 219, and horizontally as viewed in the
side elevation of Figure 9. As will be described with reference to
Figure 13, the ram member and ram socket are generally rectangular
in cross section and provide a sturdy support for ensuring axial
movement of the ram member and primary conveyor assenbly as will be
described. As best seen in Figures 10 and 12, the ram member has
forward and rear ends 264 and 265, with spaced parallel primary
conveyor elevating cylinders 267 and 268 connected at the forward end
264, and a ram actuating cylinder 269 connected at the rear end 265.
The primary conveyor support 260 also extends upwardly fram the
forward end 264 of the ram menber to an ypper hinge pin 276 to which
is comnected to the forward portion 224 of the primary conveyor to
pemit swinging thereabout relative to a conveyor hinge concentric
with the pin 276. Thus the support 260 supports adjacent portions
of the primary conveyor assembly at the conveyor hinge. The eleva-
ting cylinders 267 and 268 extend to the side members 253 and 256 of
the forward portion 224 remote from the hinge pin 276 so that exten-
sion of the elevating cylinders 267 and 268 swings the forward portion
224 about the pin 276 through an arc 278 to an uppermost position
279, shown in broken outline in Figure 9 only, in which the forward
portion 224 is essentially horizontal. Thus the forward portion
224 is hinged to the rear portion 225 to permit relative swinging
therebetween about the hinge, and the cylinders 267 and 268 serve as
elevating means which cooperate with the forward portion 224 and the
ram menber to swing the portion 224 relative to the portion 225 to
vary height of the transverse axis 240. When the forward portion
224 is in the uppermost position 279 and the penetrating means is
fully elevated relative to the portion 224 the tip 239 of the pene-

trating means assumes an uppermost position 281 which is the highest
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portion of the apparatus. The ram actuating cylinder 269 has an
inner end 283 secured adjacent a rear portion of the body 212, and

an outer end 284, i.e. an end of the piston rod thereof, secured to
the rear end 265 of the ram member 258 so that actuation of the

ram actuating cylinder moves the ram member axially along the ram
socket. Other telescoping means equivalent to the ram cylinder are
known and all serve as an advancing means to move the primary conveyor
assembly.

As best seen in Figure 14, a conveyor supporting
frame 282 of the rear portion 225 of the primary conveyor assenbly
has a pair of parallel side members 285 and 286, each member having
first guide means 287 extending along both sides of the conveyor.

The body 212 has an upper support 288 having a second guide means

289 to engage the first guide means 287 of the primary conveyor
assembly to permit essentially axial movement between the conveyor
assenblies 221 and 222 and also to support the rear portion 225 of
the primary conveyor assenbly above the secondary conveyor assembly.
Thus, extension of the ram member 258 produces concurrent forward
movement of the forward portion 224 and the rear portion 225 of

the assenbly 221. Thus it can be seen that the ram socket and
second guide means, which are both fixed and carried on the body 212,
support the ram member 258 and rear portion 225 of a movable excava-
ting assembly 291 which includes the complete primary conveyor
assembly 221, the penetrating means 238, the primary conveyor support
260, the penetrator cylinders 254 and 255 serving as oscillating
means, elevating cylinders 267 and 265 serving as elevating means,and
the ram member 258 serving as extension means. This total excavating
assembly is movable "en masse", i.e. all together as one comnected
assembly, relative to the body and this, permits the penetrating
means 238 to be forced into a muck heap at a particular angle whilst
the body 212 and secondary conveyor assenbly remain stationary.

Thus, in summary, the excavating assembly is
supported on the extension means which extends forwardly from the
body and supports the primary conveyor assembly to permit essentially
axial movement between the primary and secondary conveyor assemblies.
The extension means includes the ram means cooperating with the
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primary conveyor assembly and the body to permit longitudinal

axial sliding movement of the primary conveyor relative to the

body so that the penetrating means is forced into the material the
ram means concurrently supporting the forward portion of the primary
conveyor. The excavating assemblies 165 of Figure 5 and 291 of
Figure 12 are essentially equivalent and permit movement of the
penetrating means relative to a fixed body.

The wheels 214 and 215 or equivalents such as
tracks serve as mobile mounting means to support the body for move-
ment as described for positioning the apparatus relative to the muck
heap. For micking operations, it is preferable to provide a rigid,
anchored base for the body 212 and eliminate resilience effect of
the tires and suspension by raising the body to relieve weight from
the wheels during the mucking operation, and to provide forward
movement for the penetrating means by extending the excavating
assembly 291 as described. Such raising is accomplished by providing
first and second pairs 293 and 294 of extensible support legs adja-
cent the forward and rear portions of the body respectively. These
legs are generally similar and are fitted in complementary guides in
the body and are provided with internal hydraulic rams, not shown,
to extend downwardly from the body to engage the ground, and if
extended sufficiently will 1lift the wheels campletely off the ground.
Each extensible support leg is independently adjustable so as to vary
inclination of the body relative to the surface, which would corres—
pondingly vary a path of extension or sweep of the ram member 258, so
as to accommodate terrain or other variables in the mine. In this
way, when the body 212 is set by the legs in a desired attitude, the
ground uncer the muck heap can be scraped by the penetrating means
238 in a desired plane thus producing a final road bed of desired
inclination. This reduces the irregularities in the final road bed
that are commonly produced by prior art machines, some of which
excavate whilst being supported on tires or tracks, where suspension
resilience or irreqularities in the existing road bed reduce control
of a scraper or equivalent. Clearly, in prior art machines where

a scraper, etc., extends or overhangs considerable forwardly from
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wheels or tracks, any unevemness in the existing road bed is
magnified at the scraper due to the overhang effect. Thus,

weight is relieved, or campletely eliminated from the mobile
mounting means and reaction to thrust on the excavating assembly 291
is resisted by the four legs. In Figure 12, one leg of the first
pair 293 is shown extended in broken outline and has a point to

engage the ground to resist mucking forces to serve as anchoring
means.

A pair of similar laterally extensible rams 297 and
298 are mounted adjacent a rear portion of the body 212 and have axes
of extension and retraction 299 and 300 which are inclined at equal
acute angles 302 and 303 to the longitudinal axis, typically about
80°C. The ram assemblies have extensible portions 304 and 305
having outer ends adapted to contact side walls of the mine opening
where feasible at an acute angle relative to the longitudinal axis
219 as best seen in Fiqure 10. BAn acute angle of contact with the
side walls is preferred because the force from mucking is in direction
of the arrow 237 and it can be seen that the acute angle of the rams
contacting the walls resists slipping more effectively than if the
rams were at right angles to the wall. Thus, the apparatus includes
a first pair of extensible rams which are mounted on the body and,
where appropriate, are acfiapted to extend generally laterally and
horizontally from the body to engage adjacent oppositely facing
surfaces to augment restraint of the apparatus against movement, and
thus serve as anchoring means.

A pair of similar upwardly extensible rams 308
and 309 are mounted on opposite sides of the body adjacent the rear
portion thereof and, where appropriate, are adapted to extend gene-~
rally upwardly to engage an upper surface above the apparatus, i.e.
the roof of the mine opening which is not shown. The ram 308 is
mounted on a knuckle joint 310 at a lower end thereof to permit
swinging of the ram within a partially conical envelope 3ll so as
to vary angle of contact of the ram with the surface with which it is
engaged. A swing cylinder 312 extends between the body 212 and
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the ram to control angle of the ram 308. When the first and

second pairs of legs 293 and 294 are extended, followed by extrusion
of the rams 308 and 309, the body 212 is securely restrained within
the mine opening. Thus, extension of the rams augments restraint
of the apparatus against movement by increasing load on the means
bearing weight of the apparatus, in this case, the first and second
pairs of legs 293 and 294, to serve as additional anchoring means.

The ram menber 258 and ram socket 262 are generally
metrical about the axis 219, not shown, and thus one portion only will
be described. The ram member 258 has a generally rectangular box
section having four plate menbers, three of which are shown, namely
parallel upper and lower plate members 321 and 322 and a vertical
plate menber 323 extending between the members 321 and 322. The
menbers 321 and 322 extend outwardly beyond the menber 323 and are
provided with wear strips or rails 325 and 326 respectively which
straddle a ram guide roller 329 fitted between the wear strips.

The ram socket 262 has upper and lower wall members 331 and 332
which are connected by a side member 333 carrying an inwardly
extending spindle 334 which journals the rolls 329 thereon, the
spindle having a lubrication passage 335 to lubricate the roller 329.
Opposite sides of the ram member and ram sockets are similar and it
can be seen that the considerable loads existing between the ram
member and ram socket are carried on the wear strips and respective
rollers. At least four pairs of the ram guide rollers 329 are
fitted in the ram socket to support and guide the ram member as it
extends and are also shownin broken outline in Figures 9, 10 and 12.
The rollers and rails are defined as roller means to mount the ram
for axial movement relative to the ram socket.

The primary conveyor assembly 221 and respective
supports are generally symmetrical about the axis 219, not shown,
and thus one portion only will be described. The rear portion 225
of the assembly 221 has a rear support spindle 341 extending non-
rotatably between the side menmbers and journalling thereon a rear
conveyor sprocket shaft 343 carrying a conveyor sprocket 344. The
spindle 341 has an ocuter end adjacent the side member 285 journalling
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a conveyor guide roller 347 thereon. The support 288 of the
body 212 has a grooved side wall 352 having upper and lower wear
surfaces or rails 353 and 354 which straddle the guide roller 347.
Thus, the guide roller is restrained against vertical movement to
resist forces imparted to the primary conveyor assenbly during
mucking, etc., but is free to move axially as the conveyor assembly
221 extends. An opposite end of the spindle 341 is similar and
thus it can be seen that the conveyor guide rollers 347 serve as
the first guide means 287 for the rear portion of the primary
conveyor assenbly, and the grooved side walls and rails serve as
the second guide means 289 of the body to engage the first guide
means. The guide rollers and rails are defined as roller means
associated with the first and second guide meansto mount the
primary conveyor assembly for movement relative to the supporting
body .

The penetrating means 238 has upper and lower
plates 360 and 361 secured together by an inner concave wall 364
and side walls, not shown, so as to form a closed box-like assenbly.
A lower member 360 extending between the side marbers 253 and 256
of the forward portion 224 teminate at an upwardly curved lip
366 which, similarly to the wall 364, is concentric with the
cammon penetrator axis 240 and axis of the conveyor sprocket shaft
241 of the primary conveyor. One of the conveyor chains 280,
connected to the flights, not shown, for transporting materials
up the primary conveyor, passes around a sprocket, not shown,mounted
on the conveyor shaft 241 which is hollow and encloses a fixed
spindle 363 which journals the shaft 241 and the penetrating means
238. An upper edge 365 of the concave wall 364 is shown in a
datum position designated 367 in which the lower plate 361 is
horizontal, and the angles 245 and 248 represent maximum downward
and upward ranges of movement of the penetrating means relative to
the datum. Clearly, when the edge 365 is in an uppermost position,
shown in broken outline 365.1, there is sufficient clearance to
prevent interference with the chain. Likewise, in the lowermost

position of the penetrating means, not shown, the upper edge 365 is
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no lower than the 1lip 366 of the undersurface 260. This is to
direct muck relatively smoothly onto the conveyor and also to reduce
ingress of muck between the frame 277 and the chain 230. The
penetrating means 50 and 152 of the previous embodiments are generally
similar to the means 238.

In operation, the third embodiment functions
generally similarly to the second embodiment as follows.

The apparatus 210 with a retracted ram cylinder,
moves into a position adjacent amuck heap and drives the penetrating
means disposed in the datum position-into the muck heap until resis—-
tance to penetration is such that the tires are close to the limit of
adhesion. The apparatus is stopped and the first and second pairs
of legs 293 and 294 are extended downwardly from the body so as to
provide a positive restraint of the body against movement, and to
position the penetrating means 238 in a desired attitude to produce
a desired final rocad bed. If adjacent surfaces are suitable, the
laterally extensible rams 297 and 298, and the upwardly extensible
rams 308 and 309 are also extended to augment restraint. The ram
actuating cylinder 269 is then extended so as to force the excavating
assembly 291 forwardly from the position shown in Figure 9 towards
the position shown in Figure 12. The penetrating means is set so
as to be generally horizontal to aid penetration, but it can be
inclined to accamodate the muck pile characteristics. Also the
elevating cylinders 267 and 268 are fully retracted initially so that
the penetrating means 268 is at its lowermost position, but the
forward portion 224 can be raised by extending the cylinders 267
and 268 if the muck heap is excessively high or resistant to pene-
tration. When the operator feels a particular crowding force is
attained, or the rate of ram cylinder extension or loading of material
becames too slow, the penetrator oscillating cylinders 254 and 255
are actuated so as to produce suitable rotational oscillations of
the penetrating means as previously described. As the penetrating
means moves into the muck pile, if the elevating cylinders remain
inactive, the penetrating means follow a desired path which is
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dependent on inclination of the ram socket, and is independent of
surface undulations and resilience of the suspension because the
supporting legs 293 and 294 carry the body whilst the ram means
extends. After a full stroke of the ram cylinder into the muck
pile, the apparatus can be repositioned, if needed, following retrac-
tion of the‘ ram cylinder and anchoring means, by moving forwardly to
approach the diminished muck heap. The cycle of operation is then
repeated, after the receiving conveyance is also moved to follow the
linkage from the rear portion of the secondary conveYor as before.

Each of the three embodiments shown have different
mobile mounting means, for example railroad wheels of the first
embodiment, endless crawler tracks of the second embodiment and
rubber-tired wheels of the third embodiment. All are eguivalent and
can be substituted as required.

A second embodiment 371 of an oscillating means
is for use in muck piles of particularly difficult loading characte-
ristics and differs from the previously described oscillating means
by providing apparatus and method which superimposes one type of
oscillation upon another &Pe of oscillation of the penetrating
means so as to provide a compound oscillation of two distinct oscilla-
tions, i.e. at least two modes of oscillation which can be applied
to any penetrating means as described. The penetrating means 238 of
Figure 9 is shown hinged for oscillation about the penetrator axis
240 adjacent the forward portion 224 of the primary conveyor assembly
221. The penetrator moment arm 251 extends from the axis 240, but
the oscillating cylinder 254 of Figure 9 is eliminated and a separate
compound oscillation apparatus 373 is substituted. ‘The apparatus
373 includes a large stroke hydraulic cylinder 375 having a first
portion or body 376 hinged to the forward portion 224, and a second
portion or piston rod 378 extending therefrom. The rod 378 carries
a small stroke cylinder 380 aligned therewith and having a respective
short piston rod 382 connected to an outer end of the moment arm 251,
It can be seen that the campound oscillating apparatus 378 includes
large and small stroke hydraulic actuators by cylinders arranged in
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series with each other and extending between the primary conveyor
assembly and the arm 251 to provide means equivalent to those as
previously described for rotationally oscillating the penetrating
means 50.

In operation, the apparatus 373 receives two
distinct sets of hydraulic signals for the two cylinders, but these
sets are usually related. The cylinder 375 receives large volume,
low frequency, flow signals to swing the means 238 through the angles
238 through the angles 245 and 248 about the datum. The cylinder
380 receives relatively lower volume, higher frequency, flow signals
to oscillate the means 238 through smaller displacements 384 at
the tip 239 shown in broken outline at the three particular
positions, but of course the higher frequency oscillations are
applied to the tip for the full swinging between the upper and lower
extreme positions. Total displacement 385 of the tip due to
actuation of the cylinder 375 is of the order of thirty centemeters
maximm as previocusly described, whereas the displacement 384 could
be less than one centimeter in some instances. The frequency of
oscillation of the cylinder 375 can vary from zero to about one-
hundred cycles per minute, depending on amplitude, and the frequency
of the cylinder 380 can vary between zero and several thousand
cycles per minute, also depending on the amplitude.
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CLAIMS

1 A mobile loading apparatus (10, 130, 210) having a body (20, 135, 212),
and a conveyor assembly (27, 134, 221) mounted on the body, the
conveyor assembly being adapted to transport material from a front
portion (29, 139, 224) of the conveyor assembly to a rear portion (30,
140, 225) thereof along a longitudinal conveyor axis (32, 133, 219), the
apparatus being characterized by:

(a) advancing means (82, 90; 146, 147; 269) cooperating with the
conveyor assembly (27, 134, 221) to cause essentially axial
movement of the conveyor assembly as a reaction to force
from the advancing means,

(b) penetrating means (50, 152, 238) mounted adjacent the front
portion (29, 139, 224), the penetrating means being adapted to
be rotationally oscillated about a horizontal transverse pene-
trator axis (53, 154, 240) disposed normally to the longitudinal
axis (32, 133, 219) to facilitate penetration of the material to
be loaded onto the conveyor assembly.

2. A loading apparatus as claimed in Claim 1 further characterized by:

(a) the front portion (29, 139, 224) of the conveyor assembly being
hinged to the rear portion (30, 140, 225) thereof for swinging
about a horizontal transverse conveyor hinge axis (38, 142,
276),
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(b) forward elevating means (47, 48; 163, 164; 267, 268) extending
between the front portion of the conveyor assembly and
structure associated with the transverse conveyor hinge,

so that actuation of the elevating means swings the front portion
about the transverse conveyor axis and raises or lowers the pene-
trating means.

A loading apparatus as claimed in Claim 1 or Claim 2 further
characterised by:

(a) the body (20) being mounted on mobile mounting means (25),

(b) anchoring means (85, 91) adapted to releasably engage rigid
structure (12) adjacent the apparatus,

(c) the advancing means being extensible and retractable means
(82, 90) and extending between the anchoring means and the

body,

so that, as the advancing means is actuated, the apparatus rolls on
the mounting means towards the material, thus forcing the pene-
trating means into the material independently of tractive effort
from the mounting means,

A loading apparatus as claimed in any preceding claim further
characterised by:

(a) the conveyor assembly (27) being mounted on the body (20) for
limited lateral swinging about an essentially vertical swivel
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axis (78) so as to permit collection of material disposed to one
side of the front portion (29) of the conveyor when in a central
position.

5. A loading apparatus as claimed in Claim 1 further characterized by:

(a) the conveyor assembly (134, 221) having a conveyor supporting
frame (129, 282) carrying a conveyor (230), the supporting
frame being movable relative to the body along the longi-
tudinal axis (133, 219) of the conveyor assembly.

6. A loading apparatus as claimed in Claim 5 further characterized by:

() an excavating assembly (165, 291) which includes a ram means
(141, 258), the conveyor assembly (134, 221), the penetrating
means (152, 238) and an oscillating means (157, 158; 254, 255)
for oscillating the penetrating means, the excavating assembly
being mounted relative to the body (135, 212) so as to be mov-
able all together relative to the body to enable the penetrating
means to penetrate the material to be loaded while the body
remains stationary.

7. A loading apparatus as claimed in Claim 6 wherein the excavating
assembly (165, 291) is further characterized by:

(a) the front portion (139, 224) of the conveyor assembly (134, 221)
being hinged to the rear portion (140, 225) of the conveyor
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assembly at a conveyor hinge (142, 276) to permit relative
swinging therebetween about a horizontal transverse conveyor
hinge axis (142, 276),

(b) forward elevating means (163, 164; 267, 268) cooperating with
the front portion and the ram means (141, 258) to swing the
front portion relative to the ram means.

8. A loading apparatus as claimed in Claim 5 or 6 in which the
conveyor assembly is a primary conveyor assembly (221) and the
apparatus is further characterized by:

(a) a secondary conveyor assembly (222) mounted on the body (212)
and having front and rear portions (227, 228), the two conveyor
assemblies being disposed along the longitudinal conveyor axis
(219) so that the rear portion (225) of the primary conveyor
assembly (221) is disposed directly above the front portion (227)

of the secondary conveyor assembly (222).

9. A loading apparatus as claimed in Claim 5, 6 or 8 further charac-
terized by:

() anchoring means including at least one ram (171, 172; 293, 294,
297, 298, 308, 309) mounted on the body (135, 212) and adapted
to extend from the body to engage an adjacent surface (174) of
the surroundings to prevent essentially movement of the body
relative to the surface,
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(b) the advancing means including extensible and retractable
means (146, 147, 268) extending between the body and the
conveyor supporting frame to move the conveyor assembly
along the conveyor axis,

so that, as the advancing means is actuated, the conveyor is moved
towards the material thus forcing the penetrating means into the
material independently of tractive effort from mobile mounting

means supporting the body.

10. A loading apparatus as claimed in Claim 1 further characterized by:

(a) the rear portion (140) of the conveyor assembly (134) being
hinged for swinging about a horizontal transverse conveyor
hinge axis (142),

(b) rearward elevating means (149) extending between the rear
portion of the conveyor and structure associated with the
transverse conveyor axis,

so that actuation of the elevating means swings the rear portion
sbout the transverse conveyor axis and raises or lowers the rear

portion.
1L A loading apparatus as claimed in Claim 1 further characterized by:
(a) compound oscillation apparatus (373) adapted to apply, as

needed, at least two modes of oscillation to the penetrating
means.



12.

4.

0166039

(39)

A method of loading material onto a loading apparatus (10, 130, 210),
wherein the apparatus has a body (20, 135, 212) and a conveyor
assembly (27, 134, 221) mounted on the body and adapted to transport
material from a front portion (29, 139, 224) of the conveyor assembly
to a rear portion (30, 140, 225) thereof along a longitudinal conveyor
axis (32, 133, 219), the front portion having a penetrating means (50,
152, 238), the method being characterized by:

(a) advancing the penetrating means into material to be loaded,

(b) when required, simultaneously rotationally oscillating the
penetrating means about a horizontal transverse penetrator
axis (53, 154, 240) disposed normally to the longitudinal axis to
facilitate loading of material onto the conveyor.

A method as claimed in Claim 12 further characterized by:

(a) prior to advancing the penetrating means into the material to
be loaded, anchoring an anchoring means (85, 91; 171, 172; 293,
294, 297, 298, 308, 309) relative to surroundings (174) and
forcing against the anchoring means to overcome resistance to
penetration of the material.

A method as claimed in Claim 12 in which the conveyor assembly
(134, 221) is mounted for longitudinal movement relative to the body
(135, 212), and the method is further characterized by:

(a) prior to advancing the penetrating means into the material to
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be loaded, anchoring the body relative to the surroundings.to
resist reaction to penetrating forces,

(b) moving the conveyor assembly forwardly relative to the body
to advance the penetrating means into the material.
15. A method as claimed in Claim 12 further characterized by:
(a) oscillating the penetrating means in a compound oscillation of

two modes of osecillation.

16. A loading apparatus as claimed in Claim 1 in which the conveyor
assembly includes an endless conveyor, and the apparatus is
further characterized by:

(a) the forward portion of the conveyor assembly having a
forward shaft around which the endless conveyor passes,

(b) the horizontal transverse penetrator axis being concentrie
with the forward shaft.
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