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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to a mobile multi-
deck screening apparatus for separating unconsolidated
feed materials that contain a mixture of particle sizes into
three graded streams of particle sizes, also referred to
as fraction size, which can then be provided from the
apparatus as two or three final discharge streams.

BACKGROUND

[0002] Quarries, building sites, waste processing facil-
ities and composting facilities utilise various types of
screening technologies. The chosen technology will de-
pend on the application, feed material and the desired
separation. Typically, screening machines start with a
feed hopper or the like, a mechanical screen, and one or
more conveyors to transfer the processed materials to a
nearby location or to a secondary processing plant.
[0003] A mechanical screen separates material via lin-
er, vibratory or rotary movement. This movementagitates
and moves the feed material along a screening deck.
Mechanical screens typically comprise of one or more
decks. A deck is a frame or apparatus that holds the
screen media. A multiple deck screen contains a series
of screen decks, each containing a different media; and
where one deck is placed above another. The media is
the material or apparatus that defines the screen’s aper-
tures size. Screen media can be made from woven wire
cloth, steel mesh, perforated steel plate, perforated syn-
thetic mats, finger tines or rotating discs. A multi deck
screen can separate feed material into two or more frac-
tions.

[0004] A screening machine capable of producing two
fraction sizes is commonly referred to as a two-way-split;
these fractions are generally classified as 'oversized’ and
‘'undersized’. A screening machine capable of producing
three fractions is commonly referred to as a three-way-
split; these fractions are classified as 'oversized’, 'mid-
sized’, and 'undersized’.

[0005] These different splits can be provided by dedi-
cated fixed machinery known in the art. GB2309923A,
EP3482836A1, WO02013/131145A1, EP1136130A2,
EP3799967A1, US2008/041984A1 W0O2021/123502A1
and US5361909A are useful in understanding the
present invention.

[0006] Anintegraland mobile apparatus capable of op-
erating either as a two-way-split or as a three-way-split
is advantageous in several circumstances, for example
where the applications or the composition of feed mate-
rial is variable, or where space is limited, or where the
noise of two fixed machines is environmentally too much.
This is particularly when processing waste material such
as, construction and industrial waste (C&l), and Munici-
pal solid waste (MSW).
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SUMMARY OF THE INVENTION

[0007] The presentinvention details apparatus able to
be configured to operate either as a two-way-split or as
a three-way split.

[0008] According to one aspect of the present inven-
tion, there is provided a mobile multi-deck screening ap-
paratus for screening a mixed material into three graded
streams, the apparatus comprising two or more overlap-
ping screening decks and at least three discharge con-
veyors, wherein one discharge conveyor is a switchable
conveyor selectively switchable between an active state
such that each discharge conveyor discharges one grad-
ed stream, to an inactive state such that one discharge
conveyor discharges two graded streams, and wherein
the switchable discharge conveyor has a stream-collect-
ing station for the switchable discharge conveyor, located
in its active state above another discharge conveyor,
wherein the stream-collecting station and the switchable
discharge conveyor are moveable together between an
active stream-collecting position to an inactive non-col-
lecting position.

[0009] According to another aspect of the present in-
vention, there is provided a method of switching the dis-
charge of a mixed material graded into three graded
streams, comprising at least the steps of:

providing a mobile multi-deck screening apparatus
for screening the mixed material into three graded
streams, the apparatus comprising two or more over-
lapping screening decks and three discharge con-
veyors, wherein one discharge conveyor is a switch-
able conveyor having a stream-collecting station lo-
cated in an active state above another discharge
conveyor, and wherein the stream-collecting station
and the switchable discharge conveyor are move-
able together between an active stream-collecting
position to an inactive non-collecting position;
selectively switching the switchable conveyor be-
tween the active state such that each discharge con-
veyor can discharge one graded stream, to an inac-
tive state such that one discharge conveyor can dis-
charge two graded streams.

[0010] Advantageously, the present invention com-
prises; a discharge conveyor for collecting and discharg-
ing the oversized fraction, referred to as the oversize con-
veyor; a discharge conveyor for collecting and discharg-
ing the midsized fraction, referred to as the midsize con-
veyor; an internal conveyor for collecting the undersized
fraction, referred to as the collection conveyor; and a dis-
charge conveyor for discharging the undersized frac-
tions, referred to as the undersize conveyor.

[0011] In one embodiment, the present invention de-
scribes how an oversize conveyor can be switched to
divert the flow of oversized material to a midsize convey-
or, allowing the midsize conveyor to function as a 'two in
one’ discharge conveyor. In this way, the midsize con-
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veyor can be repurposed and used to collect and transfer
the oversized and midsized material together as one frac-
tion, thus making the oversize conveyor unrequired. With
this configuration, the invention can produce oversized
and undersized fractions only.

[0012] The invention also describes how an oversize
conveyor can moved back into position to re-collect and
transfer the oversized material, therefore allowing the
screening machine to revert to providing oversized, mid-
sized, and undersized fractions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The invention will be more clearly understood
by the following descriptions of some embodiments
thereof, given by way of example only, which reference
to accompanying drawings, in which:

FIG. 1 is a perspective view of apparatus according
to one embodiment of the present invention.

FIG. 2 is a side sectional view of Fig. 1.

FIG. 3 is a working illustration of a three-way split
showing material.

FIG. 4 is a working illustration of a two-way split
showing material.

FIG. 5is an illustration showing movement of a dis-
charge conveyor in a diagonal direction.

FIG. 6 is an illustration showing movement of a dis-
charge conveyor in a vertical direction.

FIG. 7 is an illustration showing movement of a dis-
charge conveyor in a horizontal direction.

DETAIL DESCRIPTION OF PREFERRED EMBODI-
MENTS

[0014] The present invention provides a mobile multi-
deck screening apparatus for screening a mixed material
into three graded streams, the apparatus comprising two
or more overlapping screening decks and at least three
discharge conveyors, wherein one discharge conveyor
is a switchable conveyor selectively switchable between
an active state such that each discharge conveyor dis-
charges one graded stream, to an inactive state such
that one discharge conveyor discharges two graded
streams.

[0015] Optionally, the apparatus has a main chassis
to support the two or more overlapping screening decks
and the atleast three discharge conveyors, and a tracked
mobile chassis. The apparatus may further comprise one
or more sub-frames, and provides an integral apparatus
in operation. The apparatus may be mobile using wheels,
tracks, and other such means, or combinations of same.
[0016] Optionally, the apparatus further comprises one
or more internal conveyors to convey a graded stream
to a discharge conveyor. The internal conveyors may be
suited to collect a particular graded stream, such as the
finest-graded stream, thereby acting as a collection sta-
tion for such stream, which can then be conveyed to one
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end of the relevant discharge conveyor for discharge be-
yond the apparatus for further processing or stockpiling
or the like.

[0017] Inoneembodimentof the presentinvention, the
apparatus comprises;

- a first discharge conveyor for collecting and dis-
charging a relative oversized fraction of the mixed
material,

- asecond discharge conveyor for collecting and dis-
charging a relative midsized fraction of the mixed
material,

- afirst internal conveyor for collecting a relative un-
dersized fraction of the mixed material, and

- a third discharge conveyor for discharging the un-
dersized fraction collected by the internal conveyor.

[0018] Inoneembodimentofthe presentinvention, the
switchable discharge conveyor is a first discharge con-
veyor for collecting and discharging a relative oversized
fraction of the mixed material.

[0019] The terms oversized, midsized, and undersized
are used herein in a relative sense to each other, and in
a manner known in the art.

[0020] The apparatus further comprises a stream-col-
lecting station for the switchable discharge conveyor, op-
tionally all of the discharge conveyors. Each discharge
conveyor may have the same or a different form, type,
design or shape of stream-colleting station. A stream-
collecting station may comprise any suitable form of col-
lection chute, vessel, tray, bay, hopper or conveyor, able
to collect the relevant graded stream discharged at the
end of a screen, and to guide or transfer such material
to one end of a discharge conveyor.

[0021] A stream-collecting station may only be the feed
end of a discharge conveyor, or take the form of one or
more walls, plates or baffles, designed at or near or
around the feed end of a discharge conveyor.

[0022] In one embodiment of the present invention,
there is a stream-collection station at or near the feed
end of the switchable discharge conveyor, optionally
formed as a tray.

[0023] Optionally, a stream-collection station is for col-
lecting a relative oversized fraction of the mixed material.
[0024] Optionally, a stream-collecting station for the
switchable discharge conveyor is located in its active
state above another discharge conveyor.

[0025] Optionally, the stream-collecting station for the
switchable discharge conveyor is not located in its inac-
tive state above another discharge conveyor. Thus, the
relevant graded stream provided at one end of a screen,
and previously collected and transferred to the switcha-
ble discharge conveyor, is now provided to a feed end
of another discharge conveyor. Most conveniently, this
can be carried out with the aid of gravity, i.e. allowing
such the discharged graded stream to fall by gravity di-
rectly towards the feed end of another discharge convey-
or. This re-combines two graded streams from the appa-
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ratus, for subsequent discharge by one discharge con-
veyor.

[0026] The stream-collecting station for the switchable
discharge conveyor and the switchable discharge con-
veyor are moveable together between an active stream-
collecting position to an inactive non-collecting position.
Forexample, the stream collection station and switchable
discharge conveyor may be secured together, or secured
to a single frame or sub-frame to form an integral unit.
[0027] Optionally, the stream-collecting station for the
switchable discharge conveyor and the switchable dis-
charge conveyor are moveable relative to a ground sur-
face in a direction relative to the apparatus comprising
one or more of the group comprising: horizontal, vertical,
lateral, or a combination of same. For example, the
stream collecting station and switchable discharge con-
veyor could be moveable vertically relative to the remain-
der of the apparatus, such that the stream collecting sta-
tion is no longer located at the same height relative to
the discharge end of a screen, and is therefore no longer
able to collect such discharge stream. Additionally or al-
ternatively, the stream collecting station and switchable
discharge conveyor could be translated horizontally
away from a screen, to achieve the same non-collecting
effect. In a further possible embodiment, the stream col-
lecting station and switchable discharge conveyor are
moveable diagonally away from the apparatus. All such
movement of the stream collecting station and switchable
discharge conveyor could be based on a frame or sub-
frame, which frame or sub-frame is moveable relative to
the apparatus by one or more actuators, motors or other
drives known in the art.

[0028] In an alternative or additional embodiment not
part of the invention, the stream-collecting station for the
switchable discharge conveyor is selectively switchable
between discharging to the switchable discharge con-
veyor, and discharging to another discharge conveyor.
For example, the stream collecting station for the switch-
able discharge conveyor may have one or more chutes,
baffles, floors, walls or sides, able to collapse or move,
thus changing the direction of the collection of the graded
stream from the end of the relevant screen in a different
direction than towards the feed end of the switchable
discharge conveyor. The stream collecting station thus
switches the direction of the graded stream to another
discharge conveyor, typically including a vertical trans-
lation using gravity, for such graded stream to be re-com-
bined with another graded stream, before co-discharge
by another discharge conveyor.

[0029] Optionally, the switchable discharge conveyor
is supported on a frame moveable relative to a frame
supporting the two or more overlapping screening decks
Optionally, the switchable discharge conveyor is support-
ed on a frame moveable relative to a frame supporting
another discharge conveyor.

[0030] Optionally, each screen in the apparatus has a
feed end and a discharge end. The two or more overlap-
ping screening decks have the same or different material
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flow directions from an infeed hopper end to each rele-
vant screen-discharge end. For example, a collection
conveyor for the smallest discharge stream, such as the
‘'undersize’ fraction, could be used to convey material
back towards an infeed end. An undersized discharge
conveyor could be positioned at the back of the screening
apparatus, or underneath the feeder to the screening ap-
paratus.

[0031] Optionally, the two or more overlapping screen-
ing decks have the same material flow direction from an
infeed hopper end to the same or similar screen-dis-
charge ends, and one end of each of the three graded
discharge conveyors is located at or near such screen-
ing-discharge end or ends.

[0032] Each screen of the multi-deck may be the same
or different, to achieve a vertical partial, substantial or
full overlapping arrangement. Each screen can be either
vibrating, oscillating or rotating, (i.e. having a rotating
drum or rotating disks). Each deck can be made of any
of these type of screens. A two-deck arrangement gen-
erally has a'top’ deck and a 'bottom’ screen. Non-limiting
examples include: (1) a top deck vibrating screen and a
bottom deck star screen; (2) a top deck disc screen and
a bottom deck vibrating screen; (3) a top deck vibrating
screen and a bottom deck rotating drum screen; (4) a top
deckdisc screen and abottom deck rotating drum screen;
and. (5) a top deck disc screen and a bottom deck disc
screen.

[0033] The skilled reader understands that other vari-
ants are possible to achieve a mobile multi-deck screen-
ing apparatus comprising two or more overlapping
screening decks.

[0034] Inoneembodimentofthe presentinvention, the
two or more overlapping screening decks comprise a ro-
tary drum screen and a disc screen. Optionally, the disc
screen is wholly, substantially or partly located within the
rotary drum screen.

[0035] The term ‘disc screen’is used herein to include
screens comprising a series of spaced rotating drums or
rollers or shafts, arranged in a generally linear direction,
with defined openings thereinbetween to provide the
screening.

[0036] A disc screen may be arranged to angle or in-
cline (relative to a ground surface), or to have one or
more differently angled or inclined portions.

[0037] One disc screen comprises a series of shafts,
optionally with a rough or roughened surface, with de-
fined openings or spacings thereinbetween. Various oth-
er disc or star screens are known in the art, typically hav-
ing a series of shafts on which rotating star or disc type
wheels or other shapes are mounted. The spacing be-
tween the shafts and the wheels determines the respec-
tive openings in the screen. Separation is achieved by
rotating the shafts simultaneously in the same direction
to agitate and move material across the top of the shafts,
discs orwheels, and so along the screen’s surface. Those
items, parts or particles of the material that are smaller
than the openings fall through the openings, while those
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parts, etc. greater than the apertures continue to move
along the screening surface until it exits the screen.
[0038] Disc screens are particularly suited for screen-
ing damp and bulk materials, and are particularly useful
for screening biomass as they provide good agitation,
which is necessary for separating the particles that tend
to knit together.

[0039] Optionally, a disc screen comprises a series of
discs mounted on driven shafts. The disc could have a
shape selected from the group comprising: a polygon,
circular, egg, ovoid or a star shape. Optionally, the disc
screen comprises two or more disc screens in series,
extending at least partially along the length of the rotary
drum screen.

[0040] Optionally, a disc screen is mounted on a disc
frame, and the disc frame securable to another screen.
[0041] Rotary drum screens are known in the art, and
generally comprise a rotating mechanical screen able to
separate a variety of materials into different particle sizes.
The screen has a perforated cylindrical drum with various
aperture sizes, rotated on or by a frame, and with a feed
or input end, and a discharge or output end. Separation
is achieved by rotating the drum to agitate and move the
material along the drum’s screening surface. Typically a
rotary drum screen comprises a cylindrical drum, rotated
on or by a frame, optionally at least partly in an outer
housing. A disc frame may be secured to each end of
the frame or housing, and extend through the drum.
[0042] Optionally, a disc frame includes a disc drive
mechanism to drive the shafts and discs. The mechanism
is typically a series of drive chains and cogs, able to trans-
fer power from a motor or the like on the apparatus to
the relevant shafts to drive all the discs. Such mecha-
nisms are known in the art, and can be protected by the
disc frame in use.

[0043] Where a disc screen is wholly, substantially or
partly located within a rotary drum screen, the disc screen
may extend beyond one or both ends of the rotary drum
screen, or start within one or both ends of the rotary drum
screen, or a combination of same.

[0044] Optionally, adisc screen has afeed end located
within the feed end of a rotary drum screen. Optionally,
the disc screen has a discharge end beyond the dis-
charge end of a rotary drum screen.

[0045] Optionally, the a frame provides side walls to
the disc screen, to retain material on the disc screen that
is not sized to pass through its apertures until reaching
the discharge end of the disc screen.

[0046] A disc screen may have any suitable configu-
ration relative to the rotary drum screen. Where a rotary
drum screen has a longitudinal centre line along its drum
length, a disc screen may wholly or substantially be po-
sitioned in line with such longitudinal centre line, option-
ally above or below the longitudinal centre line, and op-
tionally being wholly, substantially or partly inclined rel-
ative to the longitudinal centre line.

[0047] Thoseitems, parts or particles of the mixed ma-
terial that are smaller than the openings in a first screen,
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fall through the openings, while those parts, etc. of the
mixed material greater than the apertures continue to
move along the screening surface until it exits the screen,
and provide a first graded stream, which can be termed
the ’oversized stream’.

[0048] The material that passes through the openings
in the first screen falls by gravity into a second screen
below or surrounding the first screen.

[0049] Those items or parts or particles of the mixed
material smaller than the apertures of the second screen
pass through the screen to provide a second graded
stream, which can be termed an ‘undersized stream’.
Those particles, etc. of the mixed material bigger than
the apertures in the second stream (but smaller than the
apertures in the first screen), which can be termed a ‘mid-
sized stream’, continue to move along the second
screening surface until they exit the screen at the dis-
charge end as a third graded stream.

[0050] Depending on the desired separation, the ap-
ertures in the second screen can vary in sizes and shape.
Apparatus containing drum screens, commonly referred
to as’trommels’, are known in the art in the pre-treatment
of mixed commercial and municipal wastes; as well as
for screening materials such as soil, biomass, ores, rock,
sand, and aggregates.

[0051] Preferably, the multi-deck screening part of the
presentinvention can be provided as an integrated rotary
or trommel screen or unit, and a disc screen unit or as-
sembly.

[0052] The present invention also provides a method
of switching the discharge of a mixed material graded
into three graded streams, comprising at least the steps
of:

providing a mobile multi-deck screening apparatus
for screening the mixed material into three graded
streams, the apparatus comprising two or more over-
lapping screening decks and three discharge con-
veyors, wherein one discharge conveyor is a switch-
able conveyor having a stream-collecting station lo-
cated in an active state above another discharge
conveyor, and wherein the stream-collecting station
and the switchable discharge conveyor are move-
able together between an active stream-collecting
position to an inactive non-collecting position,
selectively switching the switchable discharge con-
veyor between the active state such that each dis-
charge conveyor can discharge one graded stream,
toaninactive state such that one discharge conveyor
can discharge two graded streams.

[0053] The invention can also be described as having
an infeed and a discharge; with the infeed describing the
input of material to be processed; with the infeed describ-
ing the screen end adjacent to the feeder; with the dis-
charge describing the material exiting the screen for col-
lection and transfer away from the apparatus by the dis-
charge conveyors.
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[0054] The mixed material to be screened by the
present invention may comprise any mixture, including
materials from quarries, building sites, waste processing
facilities and composting facilities, including but not lim-
ited to feed materials that contain high volumes of damp,
bulky and/or non-uniform constituents such as biomass,
plastic, textiles, newspaper, and cardboard. This in-
cludes waste materials such as, construction and indus-
trial waste (C&l), constructions and demolition waste
(C&D), biomass, and Municipal solid waste (MSW).
[0055] Optionally, the apparatus is for screening a
mixed material into more three graded streams, by ad-
ditional processing or screening or separation, prior to
conveyance away from the apparatus.

[0056] Optionally, the apparatus further comprises a
feed hopper for the mixed material, further optionally an
integral feeder hopper, next to or otherwise near the feed
end of one screen of the multi-decks.

[0057] The term ’discharge’is used herein to describe
the material provided by the apparatus as a graded
stream, typically for subsequent collection and stockpil-
ing for further use or processing.

[0058] Referring to the drawings, FIG. 1 is a perspec-
tive view of an example of a mobile multi-deck screening
apparatus 30 for screening a mixed material into three
graded streams, the apparatus comprising two or more
overlapping screening decks 2 and at least three dis-
charge conveyors,6, 7, 8, wherein one discharge con-
veyor is a switchable conveyor 8 selectively switchable
between an active state to an inactive state.

[0059] FIG. 2 is a sectional view of the apparatus 30
of FIG. 1. The apparatus 30 comprises of a feeder 1;
overlapping screening decks 2 comprising two decks, an
upper deck 3 being a disc screen, and lower deck 4
formed by a trommel or drum that extends wholly or sub-
stantially around the upper deck 3, and which rotates in
a manner known in the art; a collection conveyor 16, po-
sitioned directly underneath the bottom of the lower deck
4; an undersize discharge conveyor 6; a midsize dis-
charge conveyor 7 (or two-in-one discharge conveyor 17
as discussed hereinafter); and an oversize conveyor 8
as a switchable discharge conveyor.

[0060] FIG. 3 illustrates a material flow direction 9in a
three-way-split configuration. In this illustration, feed ma-
terial 10 enters the overlapping screening decks 2 to an
upper deck 3 via the feeder 1, typically having a feed
conveyor 1a. As the feed material 10 flows along the
upper screen deck 3, midsized and undersized particles
11 passthrough the screen’s apertures and onto the deck
below 4. The oversized particles 13 exit the upper screen
deck 3 at a discharge end 12 towards a first collection
station 32, optionally being a tray or bay or even a hopper,
from which the oversize conveyor 8 collects and dis-
charges the oversized particles 13 for further processing
or stockpiling.

[0061] Meanwhile, the lower screening deck 4 sepa-
rates the undersized particles 14 from the midsized par-
ticles 15; here, the undersized particles 14 pass through
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the lower screen deck 4 apertures and onto the internal
collection conveyor 16 below as a second collection sta-
tion. The collection conveyor 16 transfers the undersized
particles 14 to the undersize conveyor 6, for subsequent
discharge.

[0062] Meanwhile, the midsize particles 15 exit the
screens 2 at a discharge end to a third collection station
34, where the midsize conveyor 7 collects and discharg-
es the midsized particles 15.

[0063] FIG. 4 illustrates the material flow 9 in a two-
way-split configuration, i.e without the involvement or use
of the oversize conveyor 8. In FIG. 4, the feed material
10 enters the screen decks 2 via the feeder 1 in the same
way as FIG 3. As the feed material 10 flows along the
upper screen deck 3, midsized and undersized particles
11 pass through the screen’s apertures and onto the
screening deck below 4. The lower screening deck 4 sep-
arates the undersize 14 particles from the midsized par-
ticles 15; here, the undersize particles 14 pass through
the lower screen deck 4 apertures and onto the collection
conveyor 16 below. The collection conveyor 16 transfers
the undersized particles 14 to the undersize discharge
conveyor 6, which is subsequently discharged. The mid-
sized particles 15 exit the screen at the discharge end.
[0064] The oversize particles 13 exit the upper screen
3 at the same discharge end 12. But the apparatus 30
diverts the flow 19 of oversized particles 13 towards the
stream-collection station 34 of the midsize conveyor 7
for re-combining with the midsized particles 15. This can
be achieved by repositioning the oversized conveyor 8
(not shown in FIG 4), as illustrated in FIG.s 5-7, allowing
the apparatus 30 to change between a two or three-way
split configuration, as illustrated in FIGS. 3 and 4. The
oversized conveyor 8 is thus a switchable discharge con-
veyor 8.

[0065] Meanwhile, the midsize conveyor 7 becomes a
two-in-one discharge conveyor 17 able to collect and dis-
charge both the oversized 13 and midsized 15 particles
as one single fraction 18.

[0066] FIGS. 5, 6 and 7 illustrate three different types
of movement that will allow the oversize conveyor 8 and
stream-collection station 32 to be repositioned away from
the stream of oversize particles 19. FIG. 5 illustrates the
movement in a diagonal direction 21. FIG. 6 illustrates
the movement in a vertical direction 22. FIG. 8 illustrates
the movement in a horizontal 23 direction.

[0067] Thus, when the apparatus 30 is operating in a
three-way-split configuration, the oversize conveyor 8
and stream-collection station 32 are positioned directly
next to the discharge end 12 of the upper screen 3, al-
lowing the oversize conveyor 8 to collect and discharge
the oversize particles 13 as a separate fraction, as illus-
trated in FIG. 3.

[0068] And when the apparatus 30 is operating in a
two-way-split configuration, the oversize conveyor 8 and
stream-collection station 32 are positioned away from
the discharge end 12 of the upper screen 3, and away
from the flow of material 19, as illustrated in FIGS. 5, 6
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and 7. As a result, the oversized particles 13 divert to-
wards 19 the midsize conveyor 7, effectively making the
oversize conveyor 8 inactive. The midsize conveyor 7 is
thus repurposed, as in, the purpose of the midsize con-
veyor 7 is now to collect and discharges the oversize 13
and midsize 15 particles together as one distinct fraction
18. Thus, the midsize conveyor 7 is re-designated, and
is referred to as the two-in-one conveyor 17.

[0069] The presentinvention provides an integral and
mobile apparatus capable of operating either as a two-
way-split or as a three-way-split for three different grade
streams of a mixed feed material.

Claims

1. A mobile multi-deck screening apparatus (30) for
screening a mixed material into three graded
streams, the apparatus comprising two or more over-
lapping screening decks (2) and at least three dis-
charge conveyors (6,7,8), wherein one discharge
conveyor (8) is a switchable conveyor selectively
switchable between an active state such that each
discharge conveyor discharges one graded stream,
to aninactive state such that one discharge conveyor
discharges two graded streams, and wherein the
switchable discharge conveyor (8) has a stream-col-
lecting station (32) for the switchable discharge con-
veyor, characterised in that the stream-collecting
station (32) is located in its active state above an-
otherdischarge conveyor (7), and in that the stream-
collecting station (32) and the switchable discharge
conveyor (8) are moveable together between an ac-
tive stream-collecting position to an inactive non-col-
lecting position.

2. Apparatus as claimed in claim 1 having a main chas-
sis to support the two or more overlapping screening
decks (2) and the at least three discharge conveyors
(6,7,8), and a tracked mobile chassis.

3. Apparatus as claimed in any one of the preceding
claims further comprising one or more internal con-
veyors to convey a graded stream to a discharge
conveyor.

4. Apparatus as claimed in any one of the preceding
claims comprising

- afirst discharge conveyor (8) for collecting and
discharging a relative oversized fraction of the
mixed material,

- a second discharge conveyor (7) for collecting
and discharging a relative midsized fraction of
the mixed material,

- a first internal conveyor (16) for collecting a
relative undersized fraction of the mixed mate-
rial, and

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

- a third discharge conveyor (6) for discharging
the undersized fraction collected by the internal
conveyor.

Apparatus as claimed in claim 1 wherein the stream-
collecting station (32) is not located in its inactive
state above another discharge conveyor (7).

Apparatus as claimed in claim 1 wherein the stream-
collecting station (32) and the switchable discharge
conveyor (8) are moveable relative to a ground sur-
face in a direction relative to the apparatus (30) com-
prising one or more of the group comprising: hori-
zontal, vertical, lateral, or a combination of same.

Apparatus as claimed in any one of the preceding
claims wherein the switchable discharge conveyor
(8) is supported on a frame moveable relative to a
frame supporting the two or more overlapping
screening decks (2).

Apparatus as claimed in any one of the preceding
claims wherein the switchable discharge conveyor
(8) is supported on a frame moveable relative to a
frame supporting another discharge conveyor.

Apparatus as claimed in any one of the preceding
claims wherein the two or more overlapping screen-
ing decks (2) have the same material flow direction
from an infeed hopper end to a screening-discharge
end, and wherein one end of each of the three graded
discharge conveyors (6,7,8) is located at or near the
screening-discharge end.

Apparatus as claimed in any one of the preceding
claims wherein the two or more overlapping screen-
ing decks (2) comprise a rotary drum screen and a
disc screen.

Apparatus as claimed in claim 10 wherein the disc
screen is wholly, substantially or partly located within
the rotary drum screen.

A method of switching the discharge of a mixed ma-
terial graded into three graded streams, comprising
at least the steps of:

providing a mobile multi-deck screening appa-
ratus (30) as claimed in any one of the preceding
claims;

selectively switching the switchable conveyor
between the active state such that each dis-
charge conveyor can discharge one graded
stream, to an inactive state such that one dis-
charge conveyor can discharge two graded
streams.
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Patentanspriiche

1.

Eine mobile Mehrdeck-Siebvorrichtung (30) zum
Sieben eines gemischten Materials in drei gréf3en-
sortierte Stréme, wobei die Vorrichtung zwei oder
mehr berlappende Siebdecks (2) und mindestens
drei Austragsforderer (6, 7, 8) beinhaltet, wobei ein
Austragsforderer (8) ein schaltbarer Férderer ist, der
selektivzwischen einem aktiven Zustand, sodass je-
der Austragsforderer einen gréRensortierten Strom
austragt, und einem inaktiven Zustand, sodass ein
Austragsforderer zwei gréRensortierte Strome aus-
tragt, schaltbar ist, und wobei der schaltbare Aus-
tragsforderer (8) eine Stromsammelstation (32) fir
den schaltbaren Austragsforderer aufweist, da-
durch gekennzeichnet, dass sich die Stromsam-
melstation (32) in ihrem aktiven Zustand oberhalb
eines anderen Austragsforderers (7) befindet, und
dass die Stromsammelstation (32) und der schalt-
bare Austragsforderer (8) zusammen zwischen ei-
ner aktiven Stromsammelposition und einer inakti-
ven Nichtsammelposition bewegbar sind.

Vorrichtung gemaR Anspruch 1, die ein Hauptfahr-
werk zum Tragen der zwei oder mehr tiberlappenden
Siebdecks (2) und der mindestens drei Austragsfor-
derer (6, 7, 8) und ein mobiles Raupenfahrwerk auf-
weist.

Vorrichtung gemaf einem der vorhergehenden An-
spriiche, die ferner einen oder mehrere interne For-
derer zum Beférdern eines gréRRensortierten Stroms
zu einem Austragsférderer beinhaltet.

Vorrichtung gemaR einem der vorhergehenden An-
spriiche, die Folgendes beinhaltet:

- einen ersten Austragsférderer (8) zum Sam-
meln und Austragen einer relativ Gibergrofen
Fraktion des gemischten Materials,

- einen zweiten Austragsforderer (7) zum Sam-
meln und Austragen einer relativ mittelgroen
Fraktion des gemischten Materials,

- einen ersten internen Forderer (16) zum Sam-
meln einerrelativ unterdimensionierten Fraktion
des gemischten Materials, und

- einen dritten Austragsforderer (6) zum Austra-
gen der von dem internen Forderer gesammel-
ten unterdimensionierten Fraktion.

Vorrichtung gemaR Anspruch 1, wobei sich die
Stromsammelstation (32) in ihrem inaktiven Zustand
nicht oberhalb eines anderen Austragsférderers (7)
befindet.

Vorrichtung gemaf Anspruch 1, wobei die Strom-
sammelstation (32) und der schaltbare Austragsfor-
derer (8) relativ zu einer Bodenoberflache in einer
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Richtung relativ zu der Vorrichtung (30) bewegbar
sind, die eines oder mehrere von der Gruppe bein-
haltet, die Folgendes beinhaltet: horizontal, vertikal,
lateral oder eine Kombination derselben.

Vorrichtung gemaR einem der vorhergehenden An-
spriiche, wobei der schaltbare Austragsférderer (8)
auf einem Rahmen getragen wird, der relativ zu ei-
nem Rahmen bewegbar ist, der die zwei oder mehr
Uberlappenden Siebdecks (2) tragt.

Vorrichtung gemaR einem der vorhergehenden An-
spriiche, wobei der schaltbare Austragsférderer (8)
auf einem Rahmen getragen wird, der relativ zu ei-
nem Rahmen bewegbar ist, der einen anderen Aus-
tragsforderer tragt.

Vorrichtung gemaR einem der vorhergehenden An-
spriiche, wobei die zwei oder mehr Uberlappenden
Siebdecks (2) die gleiche Materialflussrichtung von
einem Einspeisungstrichterende zu einem Siebaus-
tragsende aufweisen und wobei sich ein Ende von
jedemderdreigroRensortierten Austragsfoérderer (6,
7, 8) an dem oder in der Nahe des Siebaustragsen-
des befindet.

Vorrichtung gemaR einem der vorhergehenden An-
spriiche, wobei die zwei oder mehr Uberlappenden
Siebdecks (2) ein Trommelsieb und ein Scheiben-
sieb beinhalten.

Vorrichtung gemal Anspruch 10, wobei sich das
Scheibensieb vollstdndig, im Wesentlichen oder
zum Teil innerhalb des Trommelsiebs befindet.

Ein Verfahren zum Schalten des Austrags eines ge-
mischten Materials, das in drei gréRensortierte Stro-
me grofiensortiert ist, das mindestens die folgenden
Schritte beinhaltet:

Bereitstellen einer mobilen Mehrdeck-Siebvor-
richtung (30) gemaR einemder vorhergehenden
Anspriiche;

selektives Schalten des schaltbaren Forderers
zwischen dem aktiven Zustand, sodass jeder
Austragsforderer einen groRensortierten Strom
austragen kann, und einem inaktiven Zustand,
sodass ein Austragsforderer zwei gréRRensor-
tierte Strome austragen kann.

Revendications

Un appareil de tamisage mobile a planchers multi-
ples (30) pour tamiser un matériau mélangé en trois
flux calibrés, I'appareil comprenant deux planchers
de tamisage en chevauchement (2) ou plus et au
moins trois transporteurs d’évacuation (6, 7, 8), un
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transporteur d’évacuation (8) étant un transporteur
pouvant commuter pouvant sélectivement commu-
ter entre un état actif, de telle sorte que chaque trans-
porteur d’évacuation évacue un flux calibré, et un
état inactif, de telle sorte qu’un transporteur d’éva-
cuation évacue deux flux calibrés, et le transporteur
d’évacuation pouvant commuter (8) ayant une sta-
tion de collecte de flux (32) pour le transporteur
d’évacuation pouvant commuter, caractérisé en ce
que la station de collecte de flux (32) est placé, dans
son état actif, au-dessus d’'un autre transporteur
d’évacuation (7), et en ce que la station de collecte
de flux (32) et le transporteur d’évacuation pouvant
commuter (8) peuvent se déplacer ensemble entre
une position active de collecte de flux et une position
inactive sans collecte.

Appareil tel que revendiqué dans la revendication 1
ayant un chéssis principal pour soutenir les deux
planchers de tamisage en chevauchement (2) ou
plus et les au moins trois transporteurs d’évacuation
(6, 7, 8), et un chassis mobile a chenilles.

Appareil tel que revendiqué dans n’'importe laquelle
des revendications précédentes comprenant en
outre un ou plusieurs transporteurs internes pour
transporter un flux calibré jusqu'a un transporteur
d’évacuation.

Appareil tel que revendiqué dans n’'importe laquelle
des revendications précédentes comprenant

- un premier transporteur d’évacuation (8) pour
collecter et évacuer une fraction de taille relati-
vement trés grande du matériau mélangé,

- un deuxieme transporteur d’évacuation (7)
pour collecter et évacuer une fraction de taille
relativement moyenne du matériau mélangé,

- un premier transporteur interne (16) pour col-
lecter une fraction de taille relativement réduite
du matériau mélangé, et

- untroisieme transporteur d’évacuation (6) pour
évacuer la fraction de petite taille collectée par
le transporteur interne.

Appareil tel que revendiqué dans la revendication 1
dans lequel la station de collecte de flux (32) n’est
pas placée dans son étatinactifau-dessus d’'un autre
transporteur d’évacuation (7).

Appareil tel que revendiqué dans la revendication 1
dans lequel la station de collecte de flux (32) et le
transporteur d’évacuation pouvant commuter (8)
peuvent étre déplacés par rapport a une surface de
sol dans un sens par rapport a I'appareil (30) com-
prenant un ou plusieurs sens du groupe
comprenant : horizontal, vertical, latéral, ou une
combinaison de ceux-ci
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Appareil tel que revendiqué dans n’importe laquelle
des revendications précédentes dans lequel le
transporteur d’évacuation pouvant commuter (8) est
soutenu sur un cadre pouvant se déplacer par rap-
port a un cadre soutenant les deux planchers de ta-
misage en chevauchement (2) ou plus.

Appareil tel que revendiqué dans n'importe laquelle
des revendications précédentes dans lequel le
transporteur d’évacuation pouvant commuter (8) est
soutenu sur un cadre pouvant se déplacer par rap-
port a un cadre soutenant un autre transporteur
d’évacuation.

Appareil tel que revendiqué dans n'importe laquelle
des revendications précédentes dans lequel les
deux planchers de tamisage en chevauchement (2)
ou plus ont le méme sens d’écoulement de matériau
d’'une extrémité de trémie d’alimentation a une ex-
trémité d’évacuation par tamisage, et dans lequel
une extrémité de chacun des trois transporteurs
d’évacuation calibrés (6, 7, 8) est placée au niveau
ou a proximité de I'extrémité d’évacuation par tami-
sage.

Appareil tel que revendiqué dans n’importe laquelle
des revendications précédentes dans lequel les
deux planchers de tamisage en chevauchement (2)
ou plus comprennent un tamis a tambour rotatif et
un tamis a disques.

Appareil tel que revendiqué dans la revendication
10 dans lequel le tamis a disques est placé entiére-
ment, substantiellement ou partiellement au sein du
tamis a tambour rotatif.

Un procédé de commutation de I'évacuation d’un
matériau mélangé calibré en trois flux calibrés, com-
prenant au moins les étapes consistant a :

fournir un appareil de tamisage mobile a plan-
chers multiples (30) tel que revendiqué dans
n'importe  laquelle des revendications
précédentes ;

commuter sélectivement le transporteur pou-
vant commuter entre I'état actif, de telle sorte
que chaque transporteur d’évacuation peut éva-
cuer un flux calibré, et un état inactif, de telle
sorte qu’un transporteur d’évacuation peut éva-
cuer deux flux calibrés.
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