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(57) Abstract: Mobile bulk material processing apparatus having a main frame to support a material processing unit. A conveyor ex-
tends from the main frame and is mounted on a pivot joint to allow the conveyor to slew relative to the main frame, the pivot joint
being positioned above the conveyor that is suspended below a region of the main frame.
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Mobile Bulk Material Processing Apparatus with Slewing Conveyor

Field of invention

The present invention relates to mobile bulk material processing apparatus and in
particular, although not exclusively, to a conveyor assembly mounted at a main frame of
the apparatus via a pivot joint that is positioned above the conveyor that is in turn

suspended below a region of the main frame.

Background art

Mobile bulk material processing apparatus has been developed for a wide variety of
applications including the processing of stone, minerals, construction materials and both
domestic and industrial waste to generate smaller and/or size categorised aggregate for
subsequent processing, use or disposal. For example, in both a quarry or clearance site
environment, a mobile crusher is used to crush stone, rubble or site clearance material into

smaller pieces. Typically, the crusher is provided with a hopper for receiving the bulk
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material and a discharge conveyor to transfer the processed and crushed material to a

discharge location.

Mobile screening plants also utilise hoppers and discharge conveyors and function to
separate the bulk material into one or more screened sized ranges e.g. sand, ballast and
aggregate via a screen box unit. Both screening and crushing plants range in size to suit
particular applications with smaller self-propelled screening and/or crushing plants being
designed to be readily transportable from one site to another on for example a low loader
or by being towed as a trailed vehicle. It is accordingly desirable for such processing
plates to comprise operating components that can be readily adjusted between an operative
(e.g. crushing or screening) mode and a transport mode. As such, a number of mobile
processing plants have been proposed having moving components that can be easily
adjusted between deployed and transport positions without interfering with one another

both in use and during transportation.

Example transportable processing plants with folding or pivoting operative components are
described in WO 95/12462; EP 0506812; WO 97/41971; WO 02/26403; WO 2004/018106
and WO 2005/099903.

It is very common for the discharge conveyor (mounted at the sides and rear of the plant)
to be foldable or pivotally adjustable between the operative and transport positions to
provide a compact unit for transport whilst allowing the plant to stockpile the processed
material as far away as possible from the plant main body. WO 2012/110679 and US
3,768,784 disclose distributing conveyor systems that are configured to pivot about a
vertical axis to allow the distal end of the conveyor to slew through a wide angle range to
allow distributed stockpiling at both the sides and rear of the processing plant. However,
such existing apparatus comprises a pivot joint that is mounted below the conveyor which
presents problems both during loading of the plant onto a transport trailer and when
manoeuvring on site over uneven and rough ground due to the available ground clearance
below the pivot joint. Accordingly, what is required is a mobile processing plant that

addresses these problems.
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Summary of the Invention

It is an objective of the present invention to provide a mobile bulk material processing
plant that may be conveniently manoeuvred over rough ground and to be operable in
relatively restricted zones or environments. In particular, a specific objective is to provide
a mobile processing plant having a discharge conveyor that is configured with a maximum
clearance above the ground and that may be readily moved between operative and
transport positions. It is a further objective to provide a plant with a conveyor arrangement
configured to allow access to otherwise obstructed regions of the plant for maintenance

and servicing.

Accordingly, the inventors provide a processing plant having a discharge conveyor that is
suspended below a conveyor support region of a main frame of the plant. In particular, the
conveyor system of a subject invention comprises a pivot joint, in the form of a turntable
or slew ring, that is suspended below a region of the plant main frame to allow the
conveyor to slew through 180° without being inhibited by ground level obstructions and to
allow the plant to be manoeuvred over rough ground to access restricted regions.
Moreover, the present mobile processing plant comprises a discharge conveyor mounted at
the main frame via an additional linear coupling to allow the conveyor unit to move
backwards and forwards along the length of the main frame so as to expose otherwise
obstructed regions of the plant including in particular the main frame region that mounts
the primary processing unit (e.g. crusher and/or screening unit), power unit and other

important drive and operative components.

Advantageously, the present conveyor comprises a pivotally mounted head and tail section
to allow the conveyor to bend or fold between the transport and operative positions and in
particular to allow the conveyor to be stowed between regions of the plant and the main
frame so as to protect the conveyor during transport. This is achieved by configuring the
main frame with two opposed parallel beams in which the space between the beams is

suitable to accommodate the entire or a region of the conveyor.
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According to a first aspect of the present invention there is provided mobile bulk material
processing apparatus comprising: a main frame mounted or supported such that a conveyor
support region of the frame is suspended above the ground; a conveyor for transporting
material to or from a material processing unit at the apparatus; a pivot joint to couple the
conveyor to the support region of the main frame such that the conveyor is capable of
pivoting to change a position of a distal end of the conveyor relative to the main frame;
characterised in that: the pivot joint is positioned above the conveyor to suspend the

conveyor below the support region of the main frame.

Preferably, the apparatus further comprises a linear coupling to mount the pivot joint at the
support region of the main frame, the linear coupling configured to provide linear
movement of the conveyor along the support region of the main frame. As the entire
conveyor is suspended from the main frame, the linear coupling is provided at a raised or
elevated position well above the ground (to avoid any possible contact with the ground) to
facilitate plant manoeuvrability. Optionally, the linear coupling comprises at least one
track or rail mounted at the frame, the pivot joint configured to move along the track or
rail. Optionally, the linear coupling may comprise any manner of linear actuator, such as a
power operated linear actuator or ram to drive the linear movement of the conveyor in the
longitudinal axis direction of the main frame. The moving components of the linear
coupling may comprise wheels, runners, one or a plurality of guide rails or tracks. Linear

actuation may also be provided by a rack and pinion or turn screw arrangements.

Preferably, the linear coupling comprises a bracket extending upwardly from the pivot
joint and having at least one uppermost end region to contact the track or rail such that the
bracket is configured to move along the track or rail. Preferably, the linear coupling
further comprises a second bracket (or conveyor support frame) extending downwardly

from the pivot joint, the second bracket pivotally mounted to a region of the conveyor.

Preferably, the main frame comprises a longitudinal axis extending between a first forward
end and a second rearward end of the main frame, the processing unit positioned between
the first and second ends; wherein the conveyor is a discharge conveyor mounted towards

the first end to discharge processed material from the processing unit.
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Preferably, the pivot joint is capable of linear movement in a direction of the longitudinal
axis towards and away from the first end and/or a central region of the main frame that
supports the primary processing unit. It is advantageous to allow the conveyor to slew at
any linear position along the length of the main frame both during operation and to

facilitate maintenance access.

Preferably, the support region of the main frame comprises a pair of opposed beams (or
arms) extending in the longitudinal axis direction and spaced apart in a direction
perpendicular to the longitudinal axis to accommodate at least a part of the conveyor
between the opposed beams when the conveyor is aligned with the longitudinal axis.
Accommodating at least a part of the conveyor between the opposed beams is
advantageous to both protect the conveyor during transport and to allow the processing
plate to be conveniently loaded and transported on a transportation trailer that, in turn, may
offer additional protection during transport due to the convenient way in which the present

plant may be loaded and carried at the trailer.

To allow the conveyor to slew 180° between the lateral sideways deployed positions, an
axis of the pivot joint is aligned substantially vertically when the apparatus is mounted or
suspended on level ground. That is, a base plate that mounts the slew ring or turntable is

aligned substantially horizontally, when the plant is arranged on level ground.

Optionally, the primary processing unit of the present plant may comprise a crusher and/or
a screening unit. Additionally, the plant may comprise endless tracks or wheels to support

the frame of the plant movably on the ground.

Preferably, the conveyor comprises a support structure to mount an endless belt or carriage
member configured to support and transport the material relative to the main frame
wherein the pivot joint is mounted between the belt or carriage member and the support
region of the frame. Moreover, the conveyor further comprises a head and tail section
pivotally mounted together to allow the head to bend or fold relative to the tail to raise and

lower the distal end of the conveyor relative to the support region of the main frame.
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Optionally, the apparatus further comprises a plurality of power operated linear actuators
to drive bending or folding of the head section relative to the tail section (or the main
frame) and/or the tail section relative to the main frame. The linear actuators may
comprise hydraulic rams arranged in sets or pairs to act on both the head and tail sections
independently to provide independent raising and lower movement of the head and tail
sections relative to the plant main frame. This is advantageous to maximise the
adjustability of the conveyor and to reduce the time required for manipulation between the

transport and operational positions.

Preferably, the apparatus further comprises a conveyor mount frame to suspend the support
structure from the turntable or slew ring. Optionally, the conveyor further comprises a
guard (to protect a lower region of the conveyor) and a conveyor hopper to receive and

feed processed material onto the belt.

According to the preferred embodiment, the pivot joint is positioned between a region of
the conveyor and the support region of the plant frame in the vertical direction. In
particular, the slew ring or turntable is positioned between the conveyor belt and the

support region of the main frame in the vertical direction.

Brief description of drawings

A specific implementation of the present invention will now be described, by way of

example only, and with reference to the accompanying drawings in which:

Figure 1 is a side view of selected components of a mobile bulk material processing plant
having a distribution conveyor suspended from below a region of a main frame (or chassis)

according to a specific implementation of the present invention;

Figure 2 is a plan view of the plant of Figure 1 with selected components removed for

illustrative purposes;
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Figure 3 is a perspective view of the discharge conveyor of the plant of Figure 1 according

to a specific implementation of the present invention;

Figure 4 is a magnified view of a lower region of the discharge conveyor of Figure 3;

Figure 5 is a perspective view of the discharge conveyor of Figure 3 mounted at the main
frame via a pivot joint and a separate linear coupling according to a specific

implementation of the present invention;

Figure 6 is a plan view of the plant of Figure 2 with the discharge conveyor slewed through

90° to extend laterally to the side of the plant at a rearwardmost position of the main frame;

Figure 7 is a side view of the plant of Figure 6 with the discharge conveyor slewed through
90° to extend laterally to the side of the plant at the rearwardmost position of the main

frame;

Figure 8 is a further side view of the plant of Figure 7 with the discharge conveyor moved
in the longitudinal axis direction away from a central region to a forwardmost position at

the main frame;
Figure 9 is a side elevation view of the plant of Figure 1 with the conveyor positioned or
stowed between a region of the main frame for loading and transport upon a low-loading

trailer.

Detailed description of preferred embodiment of the invention

Referring to Figures 1 and 2, a mobile processing plant 100 comprises a main frame (or
chassis) 102 that provides a central support for the various operative components of the
plant 100. Frame 102 is movably mounted on the ground via an undercarriage 101 that
carries a pair of opposed endless tracks 103 that are driven by a suitable power unit (not
shown) to propel plant 100 over the ground. Frame 102 comprises a pair of parallel and

longitudinally extending frame members that extend from a forward end 105 to a rearward
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end 104. Each frame member is spaced apart in a widthwise direction perpendicular to the
main length between ends 105, 104. A central frame region 106 provides support for a
mount 204 to mount the power unit and a primary plant processing unit (not shown). As
will be appreciated, the processing unit may comprise a crusher such as a gyratory, impact,
vibration or jaw crusher. Alternatively or in addition, the main processing unit may
comprise a screening unit or a series of screening units configured to separate bulk material
into various size distributions. The crusher and/or screening unit is typically provided with
a hopper (not shown) for receiving the bulk material from a supply conveyor (not shown)

mounted at a rearward region 111 of frame 102 towards the second and rearward end 104.

A forwardmost region of frame 102 (being similar in construction and configuration to
central and rearward regions 106, 111) comprises a pair of parallel longitudinally
extending beam 108 spaced apart in the widthwise direction of plant 100. Accordingly, a
space or gap 200 is created between the opposed inward facing surfaces 206 of beams 108.
Beams 108 are structurally stabilised and supported by a crossbeam 201 extending between
the opposed faces 206 at the forward end 105. When plant 100 is positioned on level
ground as shown in Figure 1, beams 108 extend from central region 106 to be aligned
almost horizontally above the ground. According to the specific implementation, beams
108 are inclined upwardly by a small angle from a neck region 107 of frame 102. Neck
107 extends upwardly from central region 106 and comprises a lower section 109
(provided that the transition or junction between neck 107 and central region 106) and a
corresponding upper section 110 (provided at the transition or junction between neck 107
and beam 108). Accordingly, each longitudinally extending parallel frame member 102
comprises a respective neck region 107 such that each beam 108 is positioned vertically
higher than central region 106 to be suspended above the ground and to provide adequate
clearance at the region directly below beams 108 to accommodate a part of a discharge
conveyor 114. Beams 108 provide a mount for a primary feeder unit 112 and a sieve or
screener unit 113 that extend upwardly from beams 108 (and are removed from Figure 2

for illustrative purposes).

Conveyor 114 is mounted at and suspended below beams 108 via a pivot joint indicated

generally by reference 115 that is coupled (via a first upper part) to beams 108 and (via a
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second lower part) to conveyor 114. Referring to Figure 2, pivot joint 115 comprises a
rotatable slew ring 202 rotatably mounted within a first bracket 203 that is coupled to
beams 108. In particular, bracket 203 comprises a base plate 311 (that mounts slew ring
202) and a pair of opposed side walls 312 that project upwardly from each lateral side of
base plate 311. Each side wall 312 is terminated at its uppermost end by an elongate
runner 310 comprising a low friction liner. Accordingly, side walls 312 and runners 310
are positioned upwardly from slew ring 202. A second bracket 309 projects downwardly
from base plate 311 and slew ring 202 and provides a support frame for conveyor 114.
Accordingly, conveyor 114 is suspended from beams 108 via first and second brackets
203, 309. Second bracket 309 is attached via a pivot mounting 313 at a lowermost end of
conveyor 114 furthest from an uppermost discharge distal end 304. Conveyor 114 further
comprises a support frame structure 301 that carries an endless belt 300 drivable over a
plurality of rollers 314 to carry and discharge material processed by unit 113. Support
frame 301 is divided into a uppermost head section 303 and a lowermost tail section 302
pivotally coupled to one another via a pivot coupling 400 (illustrated in Figure 4). A first
pair of hydraulic actuators 305 extend between second bracket 309 and an uppermost end
region of the tail section 302. A second pair of hydraulic actuators 306 are mounted
between the support frame 301 of the head 303 and tail 302 sections at the region of pivot
coupling 400. Accordingly, tail section 302 is capable of being displaced and effectively
raised and lowered relative to second bracket 309 via actuators 305 whilst head section 303
may be raised and lowered relative to tail section 302 via actuators 306. In particular,
pivot coupling 400 and pivot mount 313 comprise respective pivot axes that are aligned
substantially perpendicular to a pivot axis of the slewing coupling 115. This configuration
provides the desired movement of the end region 304 of the conveyor in the vertical
(raising and lowering) plane and the horizontal (slewing) plane. Conveyor 114 further
comprises a guard 307 (to protect the lowermost end of conveyor frame 301) and a

conveyor hopper 308 (to feed material from screener unit 113 onto belt 300).

Referring to Figure 5 and as illustrated in Figure 1, conveyor 114 is suspended below
beams 108 that represent a conveyor support region of plant main frame 102. That is, first
bracket 203 is coupled to each inward facing surfaces 206 of beams 108 such that runners

310 sit between beams 108 within space 200. Accordingly, bracket side walls 312 project
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downwardly from beams 108 to suspend base plate 311 vertically below beams 108.
Accordingly, slew ring 202 is suspended below a lowermost downward facing surface 501
of beams 108. A linear coupling, in the form of a pair of elongate members 502 are
respectively secured to the inward facing surface 206 of each beam 108. Each linear
member 502 comprises a longitudinally extending rail 500 that projects inwardly into
space 200 between the inward facing surfaces 206. Runners 310 are configured to sit on
top of each respective rail 500 such that the low friction runners 310 can slide along each
rail 500 to allow bracket 203 (an in particular slew ring 202) to slide longitudinally along
beams 108 towards and away from frame central region 106. This sliding action is driven

by one or a plurality of power operated linear actuators or rams (not shown).

As conveyor 114 is suspended from beams 108 via first and second brackets 203, 309
(pivotally coupled to one another via slew ring 202) the tail 302 and head 303 sections are
capable of slewing through 180° between the extreme side positions (the right side position
being illustrated in Figure 6) where conveyor 114 projects laterally to one side of, and
being aligned perpendicular to, the longitudinally extending frame 102. In the
configuration of Figure 6, conveyor 114 is configured to stockpile discharged material to a
plurality of different positions at either side of frame 102 and beyond the plant forward end
105.

Referring to Figures 7 and 8, via sliding movement of runners 310 along rails 500, the
entire conveyor assembly 114 is capable of being linearly displaced towards and away
from neck section 107. Figure 7 illustrates the general operative position of conveyor 114
separated from neck 107 by a relatively short linear distance 700. Figure 8 illustrates
conveyor 114 displaced forwardly towards end 105 and away from neck 107 so as to
provide a relatively greater separation distance 800 between conveyor 114 and neck
section 107. This is advantageous to provide repair or maintenance access to this region of

plant 100.

Advantageously, the space 200 between beams 108 is configured to receive and
accommodate at least the head section 303 of conveyor 114 in a transport or stowed

position. That is, the lateral sides 207 of head section 303 in the transport configuration of
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Figures 1 and 9 are positioned opposed to the inward facing surfaces 206 of beams 108.
Accordingly, the head section 303 is almost completely accommodated within space 200
between the opposed beams 108. Crossbeam 201 is positioned at an uppermost region of
beams 108 such that the conveyor distal end 304 is positioned below beam 201 and does
not obstruct the encapsulation of head section 303 between the frame beams 108.
According to the specific implementation, conveyor end 304 projects forwardly from beam
end 105. To manipulate conveyor 114 from the transport position of Figures 1 and 9 to the
operative positions of Figures 6 to 8, hydraulic rams 305, 306 are actuated to lower the
head and tail sections 303, 302 such that conveyor frame 301 and belt 300 are lowered
vertically below beams 108. Head and tail sections 303, 302 may then be slewed through
90° to the left or right via pivot joint 115. As illustrated in Figure 9, the encapsulation of a
least the head section 303 within plant frame 102 allows the plant 100 to be conveniently
installed on a low-loader trailer 900 with the forwardmost end 105 positioned vertically
above the raised articulating section 901 of the low loader. This is to be contrasted with
conventional plant arrangements where the entire plant must be loaded onto trailer 900 in
the opposite rearward direction. Accordingly, conveyor 114 is both protected by the

transport vehicle and by the beams 108 during transport.

Additionally, by suspending the entire conveyor 114 below the beams 108, the clearance of
guard 307 above the ground can be maximised to facilitate manoeuvrability of the plant
100 over rough terrain. Additionally, suspending conveyor 114 from frame 102 enables
the linear sliding actuation of the conveyor assembly 114 (as illustrated in Figures 7 and 8)

to provide maintenance access to otherwise obstructed regions of the plant 100.
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Claims

1. Mobile bulk material processing apparatus (100) comprising:

a main frame (102) mounted or supported such that a conveyor support region
(108) of the frame (102) is suspended above the ground;

a conveyor (114) for transporting material to or from a material processing unit at
the apparatus;

a pivot joint (115) to couple the conveyor (114) to the support region (108) of the
main frame (102) such that the conveyor (114) is capable of pivoting to change a position
of a distal end (304) of the conveyor (114) relative to the main frame (102);

characterised in that:

the pivot joint (115) is positioned above the conveyor (114) to suspend the
conveyor (114) below the support region (108) of the main frame (102).

2. The apparatus as claimed in claim 1 further comprising a linear coupling to mount
the pivot joint (115) at the support region (108) of the main frame (102), the linear
coupling configured to provide linear movement of the conveyor (114) along the support

region (108) of the main frame (102).

3. The apparatus as claimed in claim 2 wherein the linear coupling comprises at least
one track or rail (500) mounted at the frame (102), the pivot joint (115) configured to move

along the track or rail (500).

4. The apparatus as claimed in claim 3 wherein the linear coupling comprises a
bracket (203) extending upwardly from the pivot joint (115) and having at least one
uppermost end region (310) to contact the track or rail (500) such that the bracket (203) is

configured to move along the track or rail (500).

5. The apparatus as claimed in any preceding claim wherein the main frame (102)
comprises a longitudinal axis extending between a first forward end (105) and a second
rearward end (104) of the main frame (102), the processing unit positioned between the

first (105) and second ends (104);
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wherein the conveyor (115) is a discharge conveyor mounted towards the first end

(105) to discharge processed material from the processing unit.

6. The apparatus as claimed in claim 5, when dependent on claim 2 wherein the
pivot joint (115) is capable of linear movement in a direction of the longitudinal axis

towards and away from the first end (105).

7. The apparatus as claimed in claim 5 wherein the support region (108) of the main
frame (102) comprises a pair of opposed beams (108) extending in the longitudinal axis
direction and spaced apart in a direction perpendicular to the longitudinal axis to
accommodate at least a part of the conveyor (114) between the opposed beams (108) when

the conveyor is aligned with the longitudinal axis.

8. The apparatus as claimed in any preceding claim wherein the pivot joint (115)

comprises a turntable or a slew ring.

0. The apparatus as claimed in any preceding claim wherein an axis of the pivot joint
(115) is aligned substantially vertically when the apparatus is mounted or suspended on

level ground.

10. The apparatus as claimed in any preceding claim wherein the processing unit is a

crusher and/or a screening unit.

11. The apparatus as claimed in any preceding claim further comprising endless

tracks (103) or wheels to support the frame (102) movably on the ground.

12. The apparatus as claimed in any preceding claim wherein the conveyor (114)
comprises a support structure (301) to mount an endless belt (300) or carriage member
configured to support and transport the material relative to the main frame (102) wherein
the pivot joint (115) is mounted between the belt (300) or carriage member and the support
region (108) of the frame (102).
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13. The apparatus as claimed in any preceding claim wherein the conveyor (114)
comprises a head (303) and tail (302) section pivotally mounted together to allow the head
(303) to bend or fold relative to the tail (302) to raise and lower the distal end (304) of the

conveyor (114) relative to the support region (108) of the main frame (102).

14. The apparatus as claimed in claim 13 further comprising a plurality of power
operated linear actuators (305,306) to drive bending or folding of the head section (303)
and/or the tail section (302).

15 The apparatus as claimed in claim 12 when dependant on claim § further
comprising a conveyor mount frame (309) to suspend the support structure (301) from the

turntable or slew ring.
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