WO 20107094950 A2 | /I I O 001 00T O OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(43) International Publication Date (10) International Publication Number

26 August 2010 (26.08.2010) WO 2010/094950 A2

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
B02C 21/02 (2006.01) kind of national protection available): AE, AG, AL, AM,
21) International Aoolication Number: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(21) International Application Number: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
PCT/GB2010/050250 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
16 February 2010 (16.02.2010) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
. ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(25) Filing Language: English NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
(26) Publication Language: English SE, SG, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM, TN, TR,

TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(30) Priority Data:

0902694.9 18 February 2009 (18022009) GB (84) Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(71) Applicant (for all designated States except US): MMD GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
DESIGN & CONSULTANCY LIMITED [GB/GB]; ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
Cotes Park Lane, Cotes Park Industrial Estate, Somer- TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
cotes, Derbyshire DES5 4NJ (GB). ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

(72) Inventor; and
(75) Inventor/Applicant (for US only): POTTS, Alan
[GB/MC]; 11 B43 Seaside Plaza, No 8 Avenue des Lig-

ures, MC-98000 Fontvieille (MC). Published:

(74) Agent: MURGITROYD & COMPANY; Scotland —  without international search report and to be republished
House, 165-169 Scotland Street, Glasgow, Strathclyde G5 upon receipt of that report (Rule 48.2(g))
8PL (GB).

(54) Title: MOBILE MINERAL SIZER RIG

Figure 1

20

(57) Abstract: A mobile rig comprising a feeder including a reception hopper for receiving mineral and a feeder conveyor ar-
ranged to convey mineral; a main chassis supporting a mineral breaker; and a discharge conveyor, the mineral breaker having an
entry zone region via which it receives mineral and a discharge zone via which it discharges mineral after processing in the miner-
al breaker, the feeder conveyor being such as to convey mineral from a mineral receiving point where mineral is received from the
feed device to a mineral discharge point where mineral is discharged to the entry zone of the mineral breaker and the discharge
conveyor being such as to convey mineral from the discharge zone of the mineral breaker, wherein the mineral discharge point of
the feeder conveyor is generally at the same height as the entry zone of the mineral breaker.
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MOBILE MINERAL SIZER RIG

This invention concerns improvements in or relating to mobile rigs and, in
particular, to mobile rigs for processing and sizing dug mineral in an

opencast mine.

In a typical opencast or surface mining operation, mobile shovels dig up
mineral and deposit the dug mineral into dumper trucks. The dumper
tracks then transport the dug mineral to a mineral processing plant located

in the mine.

The mineral processing plant breaks down the dug mineral to ensure that
it contains no lumps above a desired size, and so enables the processed
mineral to be conveyed out of the mine either in a dry state on a conveyor

belt or as a slurry in a pipeline.

Typically the mineral processing plant is a massive structure, which is
purpose-built in a specific location, i.e. it is located at a fixed location

within the mine.

The use of a static processing plant in an opencast mine requires the use
of a fleet of dumper trucks to transport the dug mineral from the shovels to
the processing plant. As mining proceeds, the shovels move further away
from the static processing plant. More dumper trucks are therefore
required to transport the dug mineral to the processing plant if the same
rate of feed to the plant is to be maintained. Eventually an economic point
may be reached where it becomes more economical to build a new

mineral processing plant at a different location in the mine.

Furthermore the use of large dumper trucks is becoming less and less
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attractive both because of the large amounts of fuel they consume while
working; and also because there is a worldwide shortage of tyres for the
dumper trucks. Even when available the tyres can cost tens of thousands
of dollars. As a result it is desirable to provide a mobile processing rig that
is able to move around the mine as mining proceeds. In order to ensure a
maximum throughput of processed mineral it is necessary to maintain a
continuous supply of dug mineral to the mobile processing rig such that

the time it spends idle is reduced to a minimum.

Therefore it can be desirable to provide a mobile rig, for processing
mineral material in such a situation. For example

W0O2008032057 describes such a mobile rig comprising a feeder including
a feed device for receiving mineral and a feeder conveyor arranged to
convey mineral; a main chassis supporting a mineral breaker; and a
discharge conveyor, the mineral breaker having an infeed region via which
it receives mineral and a discharge region via which it discharges mineral
after processing in the mineral breaker, the feeder conveyor being such as
to convey mineral from the feed device to the infeed region of the mineral
breaker and the discharge conveyor being such as to convey mineral from
the discharge region of the mineral breaker, wherein the rig includes a

primary transport carriage on which the main chassis is supported.

The provision of a primary transport carriage as described in
WQ02008032057 effectively enables the rig to form a mineral processing
plant for processing mineral in an opencast mine which can be moved
from location to location within the mine. This allows the mineral
processing plant to be continuously located at relatively short working
distance from the shovels, and thereby reduce the need for dumper trucks

to a minimum or dispose of them altogether in situations where it is
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appropriate for the shovels to deposit dug mineral directly into the feed

device.

As described in WO2008032057 the feeder conveyor conveys mineral
from a first end where it receives mineral from the feed device or a
material reception hopper to a second end discharge point where it
discharges mineral to the infeed region of the mineral breaker. Typically,
the first end is elevated significantly below the second end, so that the
feeder conveyor conveys mineral up an incline. Typically, the discharge
point is above the mineral breaker so as to give a discharge height above
the entry zone of the mineral crushing device, typically not less than a
metre by means of which mineral falls into the breaker in the infeed region.

Thus the breaker devices in the art are essentially gravity fed.

In accordance with the invention in a first aspect, a mobile rig comprises a
feeder including a reception hopper for receiving mineral and a feeder
conveyor arranged to convey mineral; a main chassis supporting a mineral
breaker; and a discharge conveyor, the mineral breaker having an entry
zone region via which it receives mineral and a discharge zone via which it
discharges mineral after processing in the mineral breaker, the feeder
conveyor being such as to convey mineral from a mineral receiving point
where mineral is received from a feed device to a mineral discharge point
where mineral is discharged to the entry zone of the mineral breaker and
the discharge conveyor being such as to convey mineral from the
discharge zone of the mineral breaker, wherein the mineral discharge
point of the feeder conveyor is generally at the same height as the entry

zone of the mineral breaker.

The entry zone of the mineral breaker comprises the zone wherein mineral

is received and mechanically worked by the mineral breaker. For example,
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in the typical case where a breaker comprises toothed structures on
rotating shafts the entry zone might be understood as constituting the
zone beginning at the elevation at which the crusher teeth are at their
uppermost point of their arc in the vertical dimension and for example
extending to include all of the area generally where the mineral may come
into contact with the crusher teeth above the centreline of the breaker

shafts.

The discharge point is generally level with this entry zone when compared
with prior art systems, in the sense that there is no substantial discharge
height, such as the discharge height typically in excess of one metre
known in the art whereby the mineral breaker is in effect gravity fed by
mineral falling freely into the breaker entry zone. Rather, in the present
invention, any discharge height is small enough that the mineral does not
reach free fall before it comes into contact with the crusher teeth during
normal operation. Thus, the material is in practice pushed horizontally into
the breaker. It will of course be appreciated by the skilled person that this
fundamental difference does not require that the feeder conveyor
discharge is at exactly the same elevation as the entry zone of the mineral
breaker provided the discharge height is small enough relative to the
general scale of operation to ensure that feed is via a substantially
horizontal pushing action rather than via a substantially vertical fall under
gravity.

The benefit of the proposed arrangement is that material is pushed
horizontally into the mineral breaker, without the requirement of having to
elevate the material first. This reduces the feeder conveyor power
requirements as well as structural complexity (and hence weight) of the

mobile rig.
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Preferably additionally, in contrast to the prior art, the mineral receiving
point of the feeder conveyor where mineral is received from the feed
device is not disposed at a substantially lower elevation than the mineral
discharge point where mineral is discharged to the entry zone of the
mineral breaker. For example the mineral receiving point of the feeder
conveyor is at substantially the same elevation as the mineral discharge
point. In this arrangement it can be envisioned that the main chassis
beams also perform the structural function and hence replace the main
feeder beam structure. Alternatively the mineral receiving point of the
feeder conveyor can be at a lower elevation than the mineral discharge

point, in which case a separate feeder structure may be required.

The feeder conveyor may be provided with means to vary the relative
elevation of the mineral receiving point and the mineral discharge point
and/ or means to separately vary the elevation of the mineral receiving

point and the mineral discharge point within these general constraints.

The discharge end of the feeder conveyor may be fixedly mounted relative
to the mineral breaker such that its position relative to the mineral breaker
remains the same irrespective of the orientation of the main chassis
relative to the ground. This ensures that dug mineral is consistently

transferred from the feeder conveyor to the mineral breaker.

The mineral reception area of the feeder may take the form of a hopper
formed by hopper side walls mounted above the feeder conveyor, for
example on a support chassis of the feeder conveyor to define a mineral
deposit area. The feeder conveyor is preferably adapted to be loaded from
both a rear end of the feeder conveyor or along either of the sides of the

feeder conveyor.

PCT/GB2010/050250
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Alternatively the mineral reception area of the feeder may take the form of
an in-ground feeder hopper formed by walls of, for example, compacted
mineral erected to surround the sides and end of a mineral deposit end of

the feeder conveyor.

Preferably the mineral breaker comprises at least one breaker drum
having a plurality of breaker teeth projecting generally radially therefrom,
the breaker drum being rotatably mounted for rotation in a given direction

to effect breakage of mineral.

Preferably the mineral breaker comprises at least two such breaker drums.
Preferably the at least two such breaker drums are rotatably mounted with
axes in parallel. Preferably the teeth on each drum follow a helical path
along the drum and so define relatively deep helical channels extending

along each drum.

Preferably the mineral breaker includes a frame having journalled therein
two or more rotatable breaker shafts each supporting at least one breaker
ring including a plurality of breaker tips, the dimensions of the frame being
such that on rotation of the breaker shafts each breaker tip protrudes
above the frame while moving along an arc corresponding to a portion of

360° rotation of the associated breaker shaft.

The mineral breaker can be orientated with its shaft axes either generally
in the same direction in which material is conveyed by the feeder
conveyor, or in a cross-wise orientation. In the normal case, wherein the
shaft axes are horizontal, the shaft axes may thus be disposed either
parallel or perpendicular to the horizontal component of the direction in
which material is conveyed by the feeder conveyor. The parallel

configuration would draw material away from the entry zone because of
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the helical scrolls of the breaker drum teeth. Equally the cross-wise
configuration would have an inwardly rotating drum as the first contact
point between the mineral and the breaker drum and hence it would
mechanically draw the material into the intermeshing zone between

adjacent shafts.

The mineral breaker may be positioned, according to either of the
orientations described above, such that it fits substantially in between the
main chassis beams. In this case it may be useful to use the inner walls of
the main beams as the inner case walls of the mineral breaker. This will
expose the chassis beams in this location to some of the breaking forces
from the mineral breaking process, and as such some additional protection
may be required such as reinforcing of the beams or provision of sacrificial

wear plates, or both.

The mineral breaker may include a gearbox or a journal bearing and a
frame defining an upwardly facing reject shelf overlying the gearbox,
journal bearing or side wall of the mineral breaker and onto which, during
use of the mineral breaker, rejected mineral passes, the reject shelf
declining downwardly from a location corresponding generally to the
lateral extent of the gearbox or journal bearing relative, to the frame. The
foregoing features assist to define a reject chute at either end or a side of

the mineral breaker that is more efficient than prior art reject chutes.

The rig is adapted to be mobile.

For example the rig includes at least a primary transport carriage on which

the main chassis is supported.
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The provision of a primary transport carriage effectively enables the rig to
form a mineral processing plant for processing mineral in an opencast
mine which can be moved from location to location within the mine. This
allows the mineral processing plant to be continuously located a relatively
short working distance from the shovels, and thereby reduce the need for
dumper trucks to a minimum or dispose of them altogether in situations
where it is appropriate for the shovels to deposit dug mineral directly into

the feed device.

The main chassis may be supported on the primary transport carriage so
as to be pivotable relative to the primary transport carriage to enable

raising and lowering of the feeder relative to the ground.

The ability to raise and lower the feeder relative to the ground allows the
feeder to be supported on the ground while dug mineral is deposited into
the feeder, and selectively spaced from the ground to allow the rig to move
to a new digging location. Preferably in such embodiments, the feeder
hopper, feeder conveyor, main chassis, mineral breaker and discharge
conveyor are arranged such that their combined centre of gravity lies over
the primary transport carriage throughout the range of pivotal

displacement of the main chassis relative to the primary transport carriage.

Maintaining the centre of gravity over the transport carriage throughout the
range of pivotal displacement of the main chassis relative to the primary
transport carriage ensures that the rig remains stable while moving to
another digging location. As a result the time taken in moving the mobile
rig to a new digging location is reduced, thereby minimizing any downtime

during which the rig is unable to process mineral.

The feeder also preferably includes a rigid frame structure projecting
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downwardly from the chassis such that a lower end of the feeder structure
is lowered to seat on the ground or raised to clear the ground solely by

pivoting of the main chassis relative to the primary transport carriage.

The rigid frame is able to support the feed assembly during loading of the
feeder with dug mineral and therefore reduces the likelihood of the rig

failing through overloading of the feeder.

In other embodiments, the rig may include an auxiliary transport carriage

arranged to support the feeder conveyor and the hopper.

The provision of an auxiliary transport carriage means that it is not
necessary to support the feeder on the ground while mineral is deposited
into the feed device. As a consequence it is not necessary to provide for
pivotal movement of the main chassis relative to the primary transport

carriage.

The provision of an auxiliary transport carriage also means that the feeder
conveyor can be made longer than in prior art rigs and plant without the
conveyor being over-stressed in use. This means that at any given time
during use the feeder may accommodate a large throughput of mineral
without the need for e.g. an over-sized hopper at the infeed end of the
feeder. As a consequence the feed device may be of an essentially
conventional hopper design, which has cost advantages. As a result of the
aforesaid arrangement, the feeder is able to receive a large amount of dug
mineral from shovels working close by and therefore is able to act as a
reservoir of dug mineral. This allows time for the shovels to dig more
mineral and load it into the feeder without the supply of dug mineral to a

downstream processing element becoming interrupted.
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Optionally the feeder conveyor and hopper are pivotally supported on the
auxiliary transport carriage to negotiate ground undulations without
significantly altering the orientation of the feeder conveyor and the hopper.
Self-evidently such an arrangement is beneficial since the floor of an

opencast mine is rarely level or flat.

Such pivotal support may be provided by supporting the feed conveyor
and hopper on the primary transport carriage via a spherical joint

mounting.

Preferably the primary transport carriage includes a pair of parallel, driven,
ground-engaging tracks and the rig includes one or more control devices
for selectively driving the respective said tracks at different speeds so as

to effect steering of the primary transport carriage.

In such embodiments, the orientation of the ground-engaging tracks
relative to the main chassis may be fixed in a transverse direction. This
arrangement allows the rig to move alongside the shovels and/or an
overland conveyor in a mine whilst maintaining the feeder adjacent the
shovels for deposit of dug mineral directly into the hopper, and/or
maintaining the discharge region of the discharge conveyor adjacent the

overland conveyor for discharge of mineral onto the conveyor.

Alternatively the orientation of the ground-engaging tracks relative to the
main chassis may be fixed such that the tracks are parallel to the

longitudinal feeder conveyor axis.

Preferably the feeder and for example the secondary transport carriage
supporting the feeder includes stabilisation means selectively engageable

with a ground surface in use to stabilise the feeder during loading. For
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example there may be provided a stabiliser beam towards the rear end of
the feed conveyor and/ or pairs of stabiliser pads on each side of the rear
end of the feeder conveyor adapted to cause a large surface area pad to
bear down onto the ground surface in use, for example by hydraulic
means. This reduces the ground-bearing pressure in the region of the
feeder, and for example the ground-bearing pressure on any secondary

transport carriage or rear tracks during loading of the feeder.

In an alternative embodiment the rig includes first and second transport

carriages on which the main chassis is supported.

The provision of first and second transport carriages allows the main
chassis to be made longer to support the feeder and the discharge
conveyor. This in turn means that the feeder conveyor can be made longer

providing the associated advantages outlined above.

Each of the first and second transport carriages may include a single,
driven, ground-engaging track, the first and second transport carriages
being arranged in a spaced, parallel configuration and oriented relative to
the main chassis in a fixed transverse direction. In such embodiments, the
or each single, driven, ground-engaging track may be bolted directly to the
main chassis. The use of single, driven, ground-engaging tracks provides
a relative high load carrying capacity. However such tracks are expensive
and relatively time consuming to build. Consequently, in other
embodiments, the first and/or second transport carriage may be replaced

by a pair of parallel, driven, ground- engaging tracks.

The use of a pair of parallel, driven, ground-engaging tracks means that
each individual track is considerably smaller than the track which would

otherwise be required of a single, driven, ground-engaging track carrying



10

15

20

25

30

WO 2010/094950 PCT/GB2010/050250

12

the same load. As a consequence the overall cost and time required to
build each track is considerably less, thereby rendering the use of a pair of
parallel, driven, ground-engaging tracks cheaper than a single, driven,

ground-engaging track.

Regardless of whether the first and/or second transport carriage includes
a single, driven, ground-engaging track or a pair of parallel, driven,

ground-engaging tracks, in such embodiments the rig preferably includes
one or more control devices for selectively driving the transport carriages

at different speeds so as to effect steering of the rig.

To resist movement of the ground-engaging track towards either frame
element on either side of each pivot joint, a buffer assembly is preferably
provided on each side of each pivot joint on each side of the ground-

engaging track of the first transport carriage.

This arrangement helps to resist twisting movement of the ground-
engaging track between the frame elements. It thereby minimizes the
otherwise damaging effects to the mechanical integrity of the pivot joints in
circumstances where rotational turning moments are applied to the

ground-engaging track of the first transport carriage.

Each buffer assembly may include a buffer element extending from a
respective side of the ground-engaging track and a corresponding buffer
element extending from a respective frame element such that buffer faces

on the buffer elements abut each other.

Cooperating buffer faces are preferably shaped to maintain abutting
contact therebetween during the range of pivotal movement of the ground-

engaging track of the first transport carriage relative to the carriage.
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This may be achieved, for example, by providing elongated buffer faces on
the buffer elements extending from the frame elements. In such
arrangements, the buffer face on each of the buffer elements extending
from the ground-engaging track slides along the length of the buffer face
of the corresponding buffer element extending from the respective frame
element during pivotal movement of the ground-engaging track relative to
the chassis. It is envisaged that such an arrangement could be reversed
and that elongated buffer faces could be provided on the buffer elements

extending from the ground- engaging track.

One or more control devices is preferably provided to selectively drive the
ground-engaging tracks of the respective transport carriages at different
speeds and in different directions, as required, so as to control movement

of rig and effect steering thereof.

The or each control device may include a gearbox associated with each
ground- engaging track. In such embodiments, the gearboxes are
preferably fixedly mounted relative to the chassis and a drive shaft
extending from the gearbox associated with the ground-engaging track of
the first transport carriage is coupled to a drive shaft provided to drive the
ground engaging track of the first transport carriage by means of a gear

coupling having a floating outer sleeve.

The gear coupling having a floating sleeve maintains driving engagement
between the drive shafts, accommodating both angular and radial
misalignment between the ends of the shafts during pivotal movement of

the ground-engaging track relative to the chassis.

The second transport carriage may include a single, driven, ground-



10

15

20

25

30

WO 2010/094950 PCT/GB2010/050250

14

engaging track or a pair of parallel, driven, ground- engaging tracks, the
use of a pair of parallel, driven, ground-engaging tracks providing the

associated advantages outlined above.

In yet further embodiments according to any of the aspects of the
invention outlined above, the discharge conveyor may be a fixed conveyor
extending at a single and uniform angle between the discharge region of
the mineral breaker to the discharge section of the discharge conveyor.
The discharge conveyor conveys mineral from the discharge region of the
mineral breaker to a discharge section of the discharge conveyor where
mineral is deposited onto a downstream device such as an overland

conveyor.

In another embodiment a mineral receiving end of the discharge conveyor
may be located below a discharge chute of the mineral breaker to receive
and convey mineral from the discharge region of the mineral breaker
towards a mineral discharge end, the discharge conveyor being pivotable
to permit adjustment of the angle of inclination of the discharge conveyor

relative to level ground.

In other embodiments, the discharge conveyor may include a transfer
section fixed generally parallel to level ground below a discharge chute of
the mineral breaker to receive and convey mineral from the discharge
region of the mineral breaker towards a discharge section of the discharge
conveyor which is pivotable relative to the transfer section of the discharge
conveyor to permit adjustment of the angle of inclination of the discharge

section of the discharge conveyor relative to level ground.

The provision of a transfer section fixed generally parallel to level ground

below the discharge chute of the mineral breaker enables a better seal to
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be created between the discharge chute and the discharge conveyor. It
also provides greater clearance for the deposit of mineral onto the
discharge conveyor when compared with arrangements in which the
discharge conveyor extends at an angle to level ground below the
discharge chute. This increase in clearance below the discharge chute
helps to eliminate the compaction of mineral between the discharge chute
and the discharge conveyor. This in turn allows a longer mineral breaker

to be used having a comparatively larger discharge chute.

The ability to pivotally adjust the discharge section of the discharge
conveyor allows the rig to accommodate variations in ground terrain while
ensuring that the discharge section of the discharge conveyor is
positioned as desired relative to a downstream element, such as an

overland removal conveyor.

In yet further embodiments according to any of the aspects of the
invention outlined above, the discharge conveyor may include a transfer
section extending from the discharge region of the mineral breaker to
convey mineral from the discharge region of the mineral breaker to a
transfer region where it transfers mineral to a discharge section of the
discharge conveyor, the transfer section of the discharge conveyor being
fixed at a predetermined angle relative to level ground and the discharge
section of the discharge conveyor being pivotable relative to the transfer
section of the discharge conveyor to permit adjustment of the angle of
inclination of the discharge section of the discharge conveyor in relation to

level ground.

In such embodiments, the discharge section of the discharge conveyor is
preferably hingedly mounted on the main chassis to permit rotation of the

discharge section relative to the main chassis. This allows the discharge
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section to slew relative to the main chassis in the horizontal plane and
may include a slewing motor, or preferably hydraulic rams, to effect
selective, powered rotation of the discharge section of the discharge

conveyor relative to the main chassis.

The invention is illustrated by way of example only with reference to
figures 1 to 4 of the accompanying drawings which represent different
embodiments of the rig of the invention, in each case in side elevation and

plan view.

A mobile rig 10 according to these embodiments of the invention is shown
in figures 1 to 4, and in each case includes a main chassis 12 mounted on
a primary transport carriage 14. The mobile rig also includes a feed device
in the form of a hopper 16 and a feeder conveyor 18 arranged to convey
mineral deposited in the hopper to an infeed region of a mineral breaker

20 mounted on the main chassis.

The feeder conveyor 18 is preferably of a plate type having a continuous
chain of flights. A feeder conveyor is disposed horizontally and with a
discharge end at the same height as the infeed region of the mineral
breaker 20.

In figures 1 and 3 a stabiliser beam 21 is provided towards the rear end of
the feed conveyor adapted to cause a large surface area pad 23 to bear
down onto the ground surface in use, for example by hydraulic means.
This reduces the ground-bearing pressure in the region of the feeder

conveyor during loading.
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The hopper is preferably defined by hopper side walls mounted on a
support chassis 24 of the feeder conveyor so as to extend along the sides
of the support chassis and across the feeder conveyor at a mineral deposit
end of the feeder conveyor. The support chassis 24 may mechanically

engage with or be integral with the main chassis 12.

The mineral breaker 20 may be of any suitable type, but is preferably a
mineral breaker of the type having a plurality of breaker drums such as, for
example, one of the mineral breakers disclosed in European patents nos.
EP0167178, EP1725335 or EP1809422.

In the embodiments shown, the breaker drums of the mineral breaker
extend along the length of the main chassis. In other embodiments the
breaker drum may extend laterally across the width of the main chassis, or

at another angle relative to the length of the main chassis.

A discharge conveyor is also provided and arranged to convey mineral
from a discharge region of the mineral breaker to a downstream element,
such as an overland removal conveyor (41 in figures 1 and 2, not shown in

figures 3 and 4).

Transport means are provided including a pair of parallel driven, ground-
engaging tracks 28 and the mobile rig includes one or more control
devices (not shown) for selectively driving the respective said tracks at

different speeds so as to effect steering of the primary transport carriage.

In the embodiments shown in figures 1 and 3, the ground-engaging tracks
are in a longitudinal orientation relative to the main chassis. In the
embodiments shown in figures 2 and 4, the ground-engaging tracks

transverse orientation relative to the main chassis. In other embodiments,
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the main chassis may be supported on the primary transport carriage to
permit rotation of the main chassis relative to the primary transport

carriage.

In the embodiments shown in figures 1 and 3 a primary carriage 14 carries
a pair of longitudinal parallel tracks 28 and the feeder conveyor end is
secondarily supported by the pad 23. In the embodiment shown in figures
2 and 4 a primary carriage 14 carries a single track 28, and a secondary
carriage 15 carries a single track 28 to support the feeder conveyor end.

Other combinations are possible.

The main chassis may be supported on the primary transport carriage so
as to be pivotable relative to the primary transport carriage to raise and

lower the hopper relative to the ground.

The main chassis may for example be pivotally mounted to the primary
transport carriage via a pivot shaft and is moved about the pivot shaft by

an associated hydraulic ram assembly.

A first end of the discharge conveyor is located below a discharge chute of
the mineral breaker to receive mineral discharged via the discharge region

of the mineral breaker.

The discharge conveyor extends at an angle from the first end to a second
end, and is preferably pivotally connected to the main chassis such that an
operator is able to luff the discharge conveyor to accommodate changes in
ground terrain while ensuring that the second end of the discharge
conveyor remains able to discharge onto a downstream element, such as
an overland removal conveyor. Luffing cylinders may interconnect the

discharge conveyor and the main chassis for this purpose.



10

15

20

25

30

WO 2010/094950 PCT/GB2010/050250

19

The embodiments of figures 3 and 4 are particularly adapted for this
purpose. The discharge conveyor differs from the discharge conveyors of
the embodiments shown in figures 1 and 2 in that it includes a transfer
section 48, a first part of which is located below a discharge chute of the
mineral breaker 20 to receive mineral discharged via the discharge region

of the mineral breaker 20.

The transfer section 48 extends at an angle upwardly therefrom to an

upper end which overlies a first end of the main discharge conveyor 26.

The main discharge conveyor section 26 extends at an angle upwardly
therefrom to a second discharge end, and is pivotally connected to the
main chassis such that an operator is able to luff the main discharge
conveyor section 26 to accommodate changes in ground terrain while
ensuring that discharge end remains able to discharge onto a downstream

element, such as an overland removal conveyor (not shown).

The transfer section 48 is hingedly connected to the main chassis 12 via
hinges to permit slewing of the discharge conveyor 26 relative to the main
chassis 12 through a range of 120 degrees. Slewing of the discharge
conveyor relative to the main chassis through ranges larger or smaller

than 120 degrees is also possible.

In use the hopper 16 of the feeder is then loaded with dug mineral, which
is discharged from the hopper onto the feeder conveyor 18 for conveyance
to the infeed region of the mineral breaker 20.

Following introduction into the mineral breaker via the infeed region of the

mineral breaker, the mineral is processed to ensure that it contains no
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lumps over a desired size before being discharged via the discharge chute
in the discharge region of the mineral breaker onto the first end of the

discharge conveyor or transfer conveyor.

The mineral is then conveyed to the second discharge end of the

discharge conveyor for discharge onto a downstream element.
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CLAIMS

A mobile rig comprising a feeder including reception hopper for
receiving mineral and a feeder conveyor arranged to convey
mineral; a main chassis supporting a mineral breaker; and a
discharge conveyor, the mineral breaker having an entry zone
region via which it receives mineral and a discharge zone via which
it discharges mineral after processing in the mineral breaker, the
feeder conveyor being such as to convey mineral from a mineral
receiving point where mineral is received from the feed device to a
mineral discharge point where mineral is discharged to the entry
zone of the mineral breaker and the discharge conveyor being such
as to convey mineral from the discharge zone of the mineral
breaker, wherein the mineral discharge point of the feeder conveyor
is generally at the same height as the entry zone of the mineral

breaker.

A mobile rig in accordance with claim 1 wherein the mineral
receiving point of the feeder conveyor is at substantially the same
elevation as the mineral discharge point.

A mobile rig in accordance with claim 1 wherein the mineral
receiving point of the feeder conveyor is at a lower elevation than
the mineral discharge point.

A mobile rig in accordance with any preceding claim wherein the
reception hopper comprises a hopper formed by hopper side walls
mounted with the feeder conveyor, for example on a support

chassis of the feeder conveyor to define a mineral deposit area,
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and the feeder conveyor is adapted to be loaded from both a rear

end of the feeder conveyor or either of the sides of the hopper.

A mobile rig in accordance with any preceding claim wherein the
reception hopper comprises an in-ground hopper formed by walls
of, for example, compacted mineral erected to surround the sides

and end of a mineral deposit end of the feeder conveyor.

A mobile rig in accordance with any preceding claim wherein the
mineral breaker comprises at least one breaker drum having a
plurality of breaker teeth projecting generally radially therefrom, the
breaker drum being rotatably mounted for rotation in a given

direction to effect breakage of mineral.

A mobile rig in accordance with claim 6 wherein the mineral breaker
comprises at least two such breaker drums rotatably mounted with

axes in parallel.

A mobile rig in accordance with claim 7 wherein the teeth on each
drum follow a helical path along the drum and so define relatively

deep helical channels extending along each drum.

A mobile rig in accordance with any one of claims 7 to 8 wherein
the mineral breaker includes a frame having journalled therein two
or more rotatable breaker shafts each supporting at least one
breaker ring including a plurality of breaker tips, the dimensions of
the frame being such that on rotation of the breaker shafts each
breaker tip protrudes above the frame while moving along an arc
corresponding to a portion of 360° rotation of the associated

breaker shaft.
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A mobile rig in accordance with any one of claims 7 to 9 wherein
the mineral breaker is orientated with its drum axes parallel to the

horizontal component of the feeder conveyor direction.

A mobile rig in accordance with any one of claims 7 to 9 wherein
the mineral breaker is orientated with its drum axes perpendicular to

the horizontal component of the feeder conveyor direction.

A mobile rig in accordance with any preceding claim including at
least one transport carriage on which the main chassis is
supported.

A mobile rig in accordance with claim 12 wherein the transport

carriage includes a pair of parallel, driven, ground-engaging tracks.

A mobile rig in accordance with claim 13 wherein the rig includes
one or more control devices for selectively driving the respective
said tracks at different speeds so as to effect steering of the

transport carriage.

A mobile rig in accordance with claim 13 or 14 wherein the
orientation of the ground-engaging tracks relative to the main

chassis is fixed in a transverse direction.

A mobile rig in accordance with one of claims 12 to 15 wherein the
rig includes first and second transport carriages on which the main
chassis is supported.

PCT/GB2010/050250
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A mobile rig in accordance with one of claims 12 to 16 further
including an auxiliary transport carriage arranged to support the

feeder conveyor and/or the reception hopper.

A mobile rig in accordance with any preceding claim including
stabilisation means selectively engageable with a ground surface in

use to stabilise the feeder conveyor during loading.

A mobile rig according to any preceding claim wherein a mineral
deposit end of the discharge conveyor is located below a discharge
chute of the mineral breaker to receive and convey mineral from the
discharge region of the mineral breaker towards a mineral
discharge end, the discharge conveyor being pivotable to permit
adjustment of the angle of inclination of the discharge conveyor to

level ground.

A mobile rig according to any of Claims 1 to 18 wherein the
discharge conveyor includes a transfer section fixed generally
parallel to level ground below a discharge chute of the mineral
breaker to receive and convey mineral from the discharge region of
the mineral breaker towards a discharge section of the discharge
conveyor which is pivotable relative to the transfer section of the
discharge conveyor to permit adjustment of the angle of inclination

of the discharge section of the discharge conveyor to level ground.

A mobile rig according to any of Claims 1 to 18 wherein the
discharge conveyor includes a transfer section extending from the
discharge region of the mineral breaker to convey mineral from the
discharge region of the mineral breaker to a transfer region where it

transfers mineral to a discharge section of the discharge conveyor,
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the transfer section of the discharge conveyor being fixed at a

predetermined angle relative to level ground and the discharge

section of the discharge conveyor being pivotable relative to the

transfer section of the discharge conveyor to permit adjustment of
5 the angle of inclination of the discharge section of the discharge

conveyor to level ground.

22. A mobile rig according to Claim 21 wherein the discharge section of
the discharge conveyor is hingedly mounted on the main chassis to

10 permit rotation of the discharge section relative to the main chassis.

23. A mobile rig according to Claim 22 wherein a driving means is
provided to effect selective, powered rotation of the discharge
section of the discharge conveyor relative to the main chassis.

15
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