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Description

Field of Invention

[0001] The present invention relates to automated
sorting methods and systems, in particular, but not ex-
clusively to the automated sorting of fruit and vegetables.
The field of the invention also extends to, but is not limited
to, methods and systems for use in waste separation,
sorting and recycling, and the separation and sorting of
solid granular raw materials such as mineral ores.

Background

[0002] In certain optical-based automated sorting sys-
tems for fruit and vegetables, the product to be sorted is
discharged off the end of a horizontal conveyor belt. The
product to be sorted is optically scanned while on the
conveyor belt and/or while in flight off the end of the belt,
and an accept/reject decision is made on the basis of the
scan(s). If the product is to be rejected, it will be diverted
out of its normal in-flight trajectory, and deflected into a
reject chute. If it is to be accepted, it will proceed along
its normal in-flight trajectory uninterrupted into an accept
chute. This is characteristic of a basic two-way sort op-
eration.

[0003] In practice, more complex sort operations are
often required. Products may have to be sorted into more
than two categories, for example, "Class A", "Class B"
and "Trash", or alternatively, "Accept", "Rework" and
"Trash". Originally these more complex sort operations
were achieved by passing one of the two streams from
afirsttwo-way sort through a second sorter. This required
two distinct sorting systems (two optical scanners, two
decision making electronics, two rejector devices, two
sets of conveying systems etc). In addition to the cost
associated with products undergoing two whole sorting
operations, this also led to the disadvantage of additional
damage to the product.

[0004] In the current state of the art as shown in Figure
1, a single rejector device 101 is used to achieve a three-
way sort by having two rejector devices 102, 103 (or two
banks of such rejector devices) cascaded one after the
other. A single optical scanner and decision making ap-
paratus 104 is used to make the three-way sort decisions.
As a product 110 passes the first rejector device 102, an
initial sort is made wherein products classified as being
of a first category - "Trash" for example - are diverted
down a dedicated path 107, remaining products passing
on to the second rejector device 103. As a product 110
passes the second rejector device, a second sort is
made, wherein products classified as being of a second
category ("Class B" for example) are diverted into a sec-
ond dedicated path 108, leaving the third category of
products ("Class A", for example) to pass on un-diverted
to a third path 109.

[0005] Instead of needing two complete sorters, the
only item that is doubled in quantity is the rejector device.
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However, there remain some disadvantages with this ar-
rangement. The products must be allowed to fall through
a greater height to present them to the two rejector de-
vices in turn. This increases potential for damage to the
product. Furthermore, by the time the products reach the
second rejector device they have fallen a further distance
so that the control and predictability of their precise po-
sition is less accurate. This reduces the accuracy of the
second sorting operation by increasing the quantity of
"missed sorts" (i.e. products that have been selected for
diversion but which have actually been missed by the
rejector device due to mistiming of the arrival of the prod-
uctatthe rejector device). This alsoreduces the accuracy
of the second sorting operation by increasing the quantity
of "accidental sorts" (i.e. products that have not been
selected for diversion but which have actually been di-
verted by the rejector device due to a divert action coin-
ciding with a mistimed arrival of the product at the rejector
device). In addition to these problems, while the cost of
such a device is lower than that for two complete sorters,
there is still a cost associated with having two complete
rejector devices. Furthermore, this arrangement is com-
plex and therefore subject to mechanical failure.

[0006] US Patent 7,041,926 is directed to a method
and system for separating stones of gravel aggregates
by one or more predetermined characteristics. This is
achieved by passing the gravel aggregate through a drop
tube which runs through a plurality of junctions, each of
which is connected to three exits: a first distribution hose,
asecond distribution hose, and a continuation of the drop
tube. A pair of independently articulatable diverter devic-
es are situated at each junction, and each pair of diverter
devices is cooperatively articulatable such that only one
of the three exits at a junction will be open at any given
time. While this arrangement allows for complex sorting
at a single point, it is still necessary to bear the cost and
mechanical complexity of two rejector devices. Further-
more, this arrangement requires coordination of the
movement of both independently articulatable diverter
devices, adding to the complexity of the overall system.
[0007] DEZ2952411B1 discloses an apparatus for the
separate collection of broken glass of different colours.
Depending on the color of the falling glass, green, brown
or colourless, a guide is pivoted or moved so that the
glass falls into a dedicated department. It is considered
advantageous if the guide is designed as a funnel-like
hollow body which is pivotally suspended and connected
to an actuating device.

[0008] WO2004045781A1 relates to sorting objects by
colour wherein the objects are sorted via one or more
diverting paddles.

[0009] US20060262972A1 relates to an apparatus
and a program product for searching knots in wood-
based material such as veneers or cut pieces cut from
logs of wood or the like. The wood-based material is grad-
ed and sorted via a distributing apparatus.

[0010] US5279426A relates to a sorting machine for
separating substandard items from a continuous stream
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of products wherein the ejectorthatremoves the detected
substandard items includes an ejector finger of monolith-
ic structure and homogeneous material and an actuator.
[0011] Accordingly, thereis a need for improved meth-
ods and systems of automatically sorting into multiple
classes.

Summary of the Invention

[0012] According to the present invention, as set out
in the appended claims, there is provided a rejector de-
vice for use within a system for sorting discrete objects,
the rejector device comprising at least one paddle ar-
ranged to change the trajectory of a falling object; and
drive means arranged to drive the paddle between at
least three discrete positions wherein the at least three
positions comprise a retracted position wherein the pad-
dle is retracted and a falling object will be unaffected by
the paddle and proceed along a first path, a semi extend-
ed position wherein the paddle is extended to contact the
falling object and divert the falling object into a second
path, and a fully extended position wherein the paddle is
extended to contact the falling object and divert the falling
object into a third path.

[0013] The drive means may comprise a three position
pneumatic cylinder. This is advantageous because it is
comparatively mechanically simple as compared to al-
ternative drive means. The drive means may alternatively
comprise an electric motor.

[0014] The presentinvention further provides a reject-
or array comprising a plurality of rejector devices as de-
fined above. Preferably the each rejector device is inde-
pendently actuateable.

[0015] The presentinvention further provides a sorting
system comprising at least one rejector device as de-
scribed above.

[0016] The paddle of said at least one rejector device
may be arranged in at least two of the at least three po-
sitions to divert an object into respective reject paths.
[0017] The presentinvention further provides a meth-
od of sorting discrete objects comprising the steps of i)
positioning a paddle in one of three discrete positions;
wherein the at least three positions comprise: a retracted
position wherein the paddle is retracted and a falling ob-
ject will be unaffected by the paddle and proceed along
a first path; a semi extended position wherein the paddle
is extended to contact the falling object and divert the
falling object into a second path; and a fully extended
position wherein the paddle is extended to contact the
falling object and divert the falling object into a third path:
andii) varying the trajectory of atleast one of said discrete
objects when said paddle is positioned in the semi ex-
tended position or in the fully extended position of said
three discrete positions.

[0018] Stepii) maycomprise diverting said discrete ob-
ject by said paddle.

[0019] Stepii) preferably comprises varying the trajec-
tory of at least one of said discrete objects when said at
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least one discrete object is falling.

[0020] Preferably step ii) comprises varying the trajec-
tory of at least one of said discrete objects into one of
two respective reject paths.

[0021] The method may further comprise changing the
position of the paddle between two of said three discrete
positions between the passage of successive discrete
objects.

Brief Description of the Invention

[0022] The invention will be more clearly understood
from the following description of an embodiment thereof,
given by way of example only, with reference to the ac-
companying drawings, in which:

Figure 1 is a side view depiction of a three-way sort-
ing system utilising two successive two-way rejector
devices in accordance with an embodiment of the
prior art.

Figure 2 is a side view depiction of a three-way sort-
ing system utilising a single three-way rejector de-
vice in accordance with an embodiment of the
present invention.

Figure 3 is a side view depiction of the three-way
rejector device of an embodiment of the present in-
vention in a fully retracted position.

Figure 4 is a side view depiction of the three-way
rejector device of an embodiment of the present in-
vention in a semi-extended, or "mid", position.

Figure 5 is a side view depiction of the three-way
rejector device of an embodiment of the present in-
vention in a fully extended position.

Figure 6 is a side view depiction of the three-way
rejector device of an embodiment of the present in-
vention in the fully extended position wherein the
three-position cylinder is in an alternative state to
that depicted in Figure 5.

Detailed Description

[0023] As described above, Figure 1 depicts a three-
way sorting system 101 in accordance with a prior art
system. This system for sorting objects 110 comprises a
conveyor 105, an optical apparatus 104, a pair of two-
way rejector devices 102, 103 and three mutually exclu-
sive paths 107, 108 and 109. Objects to be sorted 110
are borne along conveyor 105 and allowed to fall off the
end of the conveyor 105 where they enter freefall. Be-
cause mass of all given objects to be sorted typically
follows a known distribution, and because the conveyor
is operated at a predetermined speed, it is possible to
estimate the trajectory 106 of the objects once they enter
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freefall. Paths 107, 108 and 109 are arranged below the
conveyor such that an undiverted freefalling object will
proceed along path 109, whereas diversion of a freefall-
ing object will either proceed along path 107 or 108, de-
pending on the extent to which it is diverted.

[0024] Optical apparatus 104, having a field of vision
111, is positioned along the estimated trajectory 106 such
that freefalling objects will first pass through the field of
vision 111. Optical apparatus 104 may scan an object
that passes through the field of vision 111, and make a
determination in real time as to whether the scanned ob-
ject should be sorted into path 107, 108 or 109. Optical
apparatus 104 may then pass on the relevantinstructions
to rejector devices 102, 103 to ensure that the scanned
object is sorted into the determined path. Rejector devic-
es 102, 103 ensure that the scanned object is sorted
accordingly as will be described below.

[0025] Further along the estimated trajectory106 (i.e.
after the optical apparatus), first two-way rejector device
102 is situated such that when in the retracted position,
an object in freefall will pass by the device 102, its tra-
jectory undiverted and proceeding in the direction of path
109. When extended at the appropriate time during the
freefall of an object, rejector device 102 will divert the
trajectory of the object such that it proceeds along path
107. Instructions from the optical apparatus 104 deter-
mining that the object is to be sorted along path 107 will
cause the rejector device to extend at a time appropriate
to ensure that the object will proceed along path 107. If
optical apparatus determines that the objectis to proceed
along path 108 or 109, this will cause rejector device to
remain retracted. Just as the trajectory of the objects in
freefall may be estimated, so too may the position of the
object along this estimated trajectory at a given point in
time. As such, it is possible to estimate when first two-
way rejector device should extend to ensure an object is
diverted along path 107.

[0026] Even further along the estimated trajectory 106
(i.e. after the optical apparatus and the first rejector de-
vice) second two-way rejector device 103 is situated. On-
ly objects which have passed by the first rejector device
undiverted (i.e. which are still proceeding in the direction
of path 109 and were not diverted along path 107) will
have their trajectories divertable by the second rejector
device. When second rejector device is in the retracted
position, a divertable object passing by the device 103,
will pass with its trajectory undiverted and will proceed
along path 109. When extended at the appropriate time
during the freefall of such an object, rejector device 103
will divert the trajectory of the object such that it proceeds
along path 108. As with first rejector device 102, optical
apparatus 104 will send instructions to rejector device
103 if a freefalling object is to be diverted along path 108,
in which case rejector device 103 will extend at the ap-
propriate time.

[0027] As such, this prior art three-way sort system
achieves a three-way sort capability by arranging a cas-
caded pair of two-way rejector devices 102, 103 along
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the freefall trajectory of objects 110 that fall off the end
of conveyor 105.

[0028] Referring now to an embodiment of the inven-
tion, Figure 2 depicts a three-way sorting system 201 for
sorting objects 210 comprising a conveyor 205, an optical
apparatus 204, a single three-way rejector device 212
and three mutually exclusive paths 207, 208 and 209. As
with the system of Figure 1, objects to be sorted 210 are
borne along conveyor 205 and allowed to fall off the end
of the conveyor 205 where they enter freefall. As previ-
ously described, the trajectory 206 of freefalling objects
may be estimated. Paths 207, 208 and 209 are arranged
below the conveyor such that an undiverted freefalling
object will proceed along path 209, whereas diversion of
a freefalling object will either proceed along path 207 or
208, depending on the extent to which it is diverted.
[0029] Optical apparatus 204 is positioned along the
estimated trajectory 206 and configured in a manner
analogous to the optical apparatus 104 of system 101
such that freefalling objects will first pass through the
field of vision 211 of optical apparatus 204 where they
may be scanned. A determination may then be made in
realtime as to whether a scanned object should be sorted
into path 207, 208 or 209, and relevant instructions may
then be relayed to three-way rejector device 212 to en-
sure thatthe scanned object s sorted into the determined
path. Three-way rejector device 212, may be maintained
in a retracted position or extended to one of two different
extended positions - a "mid" extended position and a "full"
extended position. Three-way rejector device 212 en-
sures that the scanned object is sorted accordingly, as
will be described in greater detail with reference to Fig-
ures 3,4, 5 and 6.

[0030] Three-way rejector device 212 is located along
the estimated trajectory 206 such that it is located further
along the trajectory than the optical apparatus 204). The
device 212 is positioned such that when the device 212
is in the retracted position, an object in freefall will pass
by the device 212, following an undiverted trajectory. Ad-
ditionally, device 212 is positioned such that when the
device 212 is in the "mid" or "full" extended positions, an
object in freefall will be diverted out of its normal trajec-
tory. When extended to the "mid" position at the appro-
priate time during the freefall of an object, three-way re-
jector device 212 will divert the trajectory of the object
such that it proceeds along path 208. When extended to
the "full" position at the appropriate time during the freefall
of an object, three-way rejector device 212 will divert the
trajectory of the object such that it proceeds along path
207. Instructions from the optical apparatus 204 deter-
mining that the object is to be sorted along path 208 or
207 will cause the rejector device to extend to the "mid"
and "full" positions respectively at a time appropriate to
ensure that the object will proceed along path 208 or 207
as designated. If optical apparatus determines that the
object is to proceed along path 209, this will cause re-
jector device 212 to remain retracted.

[0031] Figure 3 depicts a rejector device 301 in ac-
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cordance with one embodiment of the invention. Rejector
device 301 comprises a paddle mounting portion 304, a
diverting paddle 302, a three position pneumatic cylinder
303 and a main body (not shown). The diverting paddle
302 is pivotally attached along one of its ends to the pad-
dle mounting portion 304. The paddle mounting portion
304 is held static by the main body (not shown) such that
the diverting paddle 302 may pivot about its pivot point
311 relative to the paddle mounting portion 304 and the
main body. The paddle mounting portion 304 may be
attached to or be an integral part of the main body of the
rejector device.

[0032] The three position pneumatic cylinder 303 com-
prises a cylinder housing 317, a frontend 316, and a rear
end 315. The cylinder housing 317 is mounted to the
main body of the rejector device 301.The pneumatic cyl-
inder further comprises a rear chamber 305 located ad-
jacentthe rear end 316 and a front chamber 308 located
adjacent the front end 316, the individual chambers 305,
308 formed by a partition wall 313 within the cylinder 303.
[0033] The frontchamber 308 of the three position cyl-
inder 303 houses a front piston 309 from which a first
end of a front piston rod 310 extends. A second end of
the front piston rod 310 extends through an aperture in
the cylinder housing 317 and is rotatably connected to
the diverting paddle 302 at a connection point 312. Move-
ment of the front piston 310 towards cylinder end 316
thus effects a translation of the paddle 302 away from
the cylinder end 316. Front piston 309 is situated within
front chamber 308 such that it defines a first front cham-
ber section 318 and a second front chamber section 314.
First front chamber section 318 is connected to a source
of air pressure operated by a first valve (not shown). A
constantreturn force is maintained in second front cham-
ber section 314 to bias front piston 309 against partition
wall 313. This return force is applied by a constant air
pressure connection to the second front chamber section
314. The air pressure supplied to the second front cham-
ber section 314 is less than the air pressure applied to
the front chamber section 318 when the first valve is in
the open position. When the front piston 309 is proximate
to the partition wall 313, the front piston 309 is in a fully
retracted state.

[0034] The rear chamber 305 of the three position cyl-
inder 303 houses a rear piston 306 and rear piston rod
307 arrangement. The rear chamber 305 and rear piston
306 have a shorter stroke than the stroke of forward
chamber 308 and forward piston 309. The partition wall
313 comprises an aperture through which rear piston rod
307 may extend. An airtight seal is provided around rear
piston rod 307 by the aperture in the partition wall 313.
Rear piston 306 is situated within rear chamber 305 such
that it defines a first rear chamber section 319 and a
second rear chamber section 320. First rear chamber
section 319 is connected to a source of air pressure op-
erated by a second valve (not shown).

[0035] By controlling pressures within front chamber
sections 314 and 318, it is possible to move front piston
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309 between a fully retracted state, a mid extended state
and a fully extended state. The front piston 309 is in a
fully extended state when positioned against the front
wall 316. The rear piston is in a fully extended state when
positioned against partition wall 313. It will be appreciated
when the rear position is fully extended, the free end of
the rear piston rod 307 protrudes into the first front cham-
ber section 318. The length of the rear piston rod 307 is
such that when the rear piston 306 is in a fully extended
state, rear piston rod 307 can act upon front piston 309
to push it to an intermediate point between the front end
of the cylinder 316 and the partition wall 313. In this case,
the front piston 309 is neither fully retracted nor fully ex-
tended, butin a "mid" extended state. When the first valve
prevents air pressure from being applied to first front
chamber section 318, the return force of the constant air
pressure in second front chamber section 318 cushions
against further movement of the front piston 309 into its
fully extended state.

[0036] Asdepicted in Figure 3, the rejector device 301
is in the retracted position. The second valve is operated
to prevent air pressure from being applied to first rear
chamber section 319, and air present there is exhausted
out of the cylinder 303. The first valve is operated to pre-
vent air pressure from being applied to the first front
chamber section 318, and air present there is exhausted
out of the cylinder 303. The return force in the second
front chamber section 314 pushes the front piston 309
and consequently the rear piston 306 to their retracted
states. As a result, front piston rod 310 translates paddle
302 into a fully retracted state. As such, the rejector de-
vice 301 is in a fully retracted position. A fully-retracted
rejector device located within a three way sorting system
in accordance with Figure 2 will allow objects 110 to fall
freely off the conveyor, unaffected by the paddle and
along path 209.

[0037] Asdepicted in Figure 4, the rejector device 301
is in the mid extended position. The second valve is op-
erated to apply air pressure to the first rear chamber sec-
tion 319, translating the rear piston 306 to its extended
state. The first valve is operated to prevent air pressure
from being applied to the first front chamber section 318,
and air present there is exhausted out of the cylinder 303.
The return force in the second front chamber section 314
pushes the front piston 309 toward the partition wall 313
until it comes to rest against rear piston rod 307. The
force imparted by the air pressure applied to first rear
chamber section 319 is greater than the return force in
second front chamber section 314. Accordingly, rear pis-
ton 306 remains in its fully extended state, and front pis-
ton 309 therefore is retained in a mid extended state. As
a result, front piston rod 310 translates paddle 302 into
a mid extended state. As such, the rejector device 301
is in a mid extended position. When a rejector device 301
located within a three way sorting system in accordance
with Figure 2 is in a mid extended position, objects 110
falling off the conveyor 205 will roll or slide down the
paddle 302 and along path 208. In the preferred embod-
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iment of the invention, the mid extended position is the
default position of the rejector device.

[0038] As depicted in Figure 5, the rejector device 301
is in the fully extended position. The first valve is operated
to apply air pressure to the first front chamber section
318. The force imparted by the air pressure applied to
first front chamber section 318 is greater than the return
force in the second front chamber section 314. Accord-
ingly, the front piston 309 is translated to its extended
state. As aresult, front piston rod 310 translates the pad-
dle 302 to a fully extended state. As such, the rejector
device 301 is in a fully extended position. In a sorting
system in accordance with Figure 2, objects 110 sliding
down the face of a divert paddle 302 in a mid extended
position will be flicked out along path 207 if the rejector
device is transitioned to the fully extended position at that
moment.

[0039] It is to be noted that in Figure 5 that second
valve is operated to prevent air pressure from being ap-
plied tofirst rear chamber section 319, and the rear piston
306 is not in its extended state. When the front piston
309 is in its fully extended state, this has no material
effect on the position of the rejector device 301.

[0040] Figure 6 is an alternative configuration of the
rejector device 301 in its fully extended position, where
the only difference with the configuration of Figure 5 is
that the rear piston 306 is also in its extended state. As
can be seen, this does not impact the position of the
rejector device 301, which remains - as in Figure 5 - in
its extended state.

[0041] While the rejector device 301 comprises a di-
verting paddle 302, alternative embodiments of the in-
vention may comprise alternatives to a diverting paddle
that would equally function as a diverting means. Such
alternatives include, but are not limited to, a diverting
finger or a flexible diverting chute having a fixed ingress,
and an articulatable egress.

[0042] Equally, while the rejector device 301 compris-
es a three position pneumatic cylinder, alternative em-
bodiments of the invention may comprise alternatives to
a three position cylinder that would equally function as
the drive means for articulating the diverting device. Such
an alternative arrangement may comprise a pair of single
piston cylinders positioned back to back (commonly
known as a four position cylinder). In such an alternative,
the protruding end of the piston rod of one cylinder may
be rotatably attached to the diverting means and the pro-
truding end of the piston rod of the other cylinder may be
attached to the main body of the rejector device. Another
alternative comprises a pair of cylinders of different
strokes positioned side by side, such that the piston rods
of both cylinders come into contact with (but are not af-
fixed to) the diverting means. A further alternative drive
means comprises an electric motor configured to articu-
late the diverting means between retracted, "mid" extend-
ed, and fully extended positions. It will be appreciated
that these alternative drive means are meant by way of
example, and are not intended to limit the scope of the

10

15

20

25

30

35

40

45

50

55

invention.

[0043] Furthermore, while the return force in second
front chamber section 314 is characterised as being im-
parted by a constant air pressure connection biasing the
front piston 309 toward the partition wall 313, alternative
embodiments of the invention may comprise alternative
arrangements. For example, the return force may be im-
parted by a helical spring positioned within the second
front chamber section 314. In an alternative, the return
force may be imparted by a leaf spring integrated into
the diverter paddle 302, and biased toward the retracted
position. It will be appreciated that these alternative
means of delivering a return force are meant by way of
example, and are not intended to limit the scope of the
invention.

[0044] Furtherembodiments ofthisinvention comprise
a rejector device configured to articulate between more
than 3 positions. This could be achieved, by replacing
the three position cylinder with a four-position cylinder
comprising two back-to-back single-piston cylinders of
different strokes. However, further implementations of
such embodiments of the invention are also envisaged.
[0045] Where a sorting system such as that depicted
in Figure 2 comprises a conveyor 205 of a given width,
an array of rejector devices may be positioned side by
side across the width of the conveyor. In this arrangement
an object borne off the end of the conveyor will enter
freefall at a given point across the conveyor’s width. The
relevant one or more rejector devices corresponding to
this given point across the conveyor’s width may then be
actuated to divert the object as required. In this way, mul-
tiple objects may be sorted concurrently as they are borne
of the end of the conveyor at the same time at different
points across the conveyor’s width, and diverted by the
corresponding one or more diverter devices as appropri-
ate.

[0046] While the sorting system of Figure 2 comprises
an optical apparatus 204 for scanning the objects to be
sorted, the present invention is not limited to scanning
using the visible component of the electromagnetic spec-
trum. Alternative embodiments of the invention contem-
plate alternative scanning means. In one alternative, the
scanning means may comprise an infrared scanner, and
in another alternative the scanning means may comprise
an x-ray scanner. Other scanning means are also con-
templated, including, but not limited to scanning means
that use other components of the electromagnetic spec-
trum. Furthermore, while the optical apparatus 204 of
Figure 2 is depicted as scanning the objects to be sorted
when in freefall, in alternative embodiments of the inven-
tion, the scanning means may also or alternatively scan
objects before they enter freefall. For example, in em-
bodiments of the invention comprising a conveyor, the
objects may also or alternatively be scanned while still
on the conveyor.

[0047] While the sorting system of Figure 2 has been
depicted as having a substantially or completely horizon-
tally oriented conveyor, alternative embodiments of the
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invention are contemplated wherein the conveyor is not
substantially or completely horizontal. In such embodi-
ments, surface irregularities extending across the width
of the conveyor may retain the objects to be sorted in a
substantially static position as they are borne along the
conveyor.

[0048] Furthermore, while the sorting system of Figure
2is depicted comprising a conveyor 205 such that objects
to be sorted enter freefall as they are launched from the
end of the conveyor, alternative launching means are
contemplated in alternative embodiments of the inven-
tion. In one alternative, the launching means comprises
a vibratory feed. In another alternative, the launching
means comprises a slide chute. In a further alternative,
the launching means comprises a fluidized bed. Addi-
tional alternative launching means are also contemplat-
ed.

[0049] The embodiments in the invention described
with reference to the drawings comprise a computer ap-
paratus and/or processes performed in a computer ap-
paratus.

[0050] What has been described herein includes ex-
amples of one or more aspects. It is, of course, not pos-
sible to describe every conceivable combination of com-
ponents or methodologies for the purposes of describing
the aforementioned aspects. A person of ordinary skill in
the art will recognize that many further combinations and
permutations of various aspects are possible. Accord-
ingly, the described aspects are intended to embrace all
such alterations, modifications and variations that fall
within the scope of the appended claims. Furthermore,
to the extent that the terms "includes" or "including" or
any variation thereof is employed in either the detailed
description or the claims, such term is intended to be
inclusive in a manner similar to the term "comprising" as
"comprising" is interpreted when employed as a transi-
tional word in a claim.

Claims

1. Arejector device for use within a system for sorting
discrete objects, the rejector device comprising:

at least one paddle (212) arranged to change
the trajectory of a falling object; and

drive means arranged to drive the paddle (212)
between at least three discrete positions; char-
acterised in that the at least three positions
comprise:

a retracted position wherein the paddle is
retracted and a falling object will be unaf-
fected by the paddle and proceed along a
first path (209);

a semi extended position wherein the pad-
dle is extended to contact the falling object
and divert the falling object into a second
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path (208); and

a fully extended position wherein the paddle
is extended to contact the falling object and
divert the falling object into a third path
(207).

2. The rejector device of claim 1 wherein the drive
means comprises a three position pneumatic cylin-
der (303).

3. The rejector device of claim 1 wherein the drive
means comprises an electric motor.

4. Arejectorarray, comprising a plurality of rejector de-
vices according to any one of claims 1 to 3.

5. The rejector array of claim 4 wherein each of said
plurality of rejector devices are independently actu-
ateable.

6. Asorting system comprising at least one rejector de-
vice (301) according to any one of claims 1 to 3.

7. The sorting system of claim 6 wherein the paddle of
said at least one rejector device is arranged in at
least two of the at least three positions to divert a
falling object into respective reject paths.

8. A method of sorting discrete objects comprising the
steps of:

i) positioning a paddle (302) in one of three dis-
crete positions; wherein the at least three posi-
tions comprise:

a retracted position wherein the paddle is
retracted and a falling object will be unaf-
fected by the paddle and proceed along a
first path (209);

a semi extended position wherein the pad-
dle is extended to contact the falling object
and divert the falling object into a second
path; and

a fully extended position wherein the paddle
is extended to contact the falling object and
divert the falling object into a third path;
and

ii) varying the trajectory of at least one of said
discrete objects when said paddle is positioned
in the semi extended position or in the fully ex-
tended position of said three discrete positions.

9. The method of claim 8 wherein step ii) comprises
diverting said discrete object by said paddle.

10. The method of any of claims 8 to 9 wherein step ii)
comprises varying the trajectory of at least one of
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said discrete objects into one of two respective reject
paths.

The method of any of claims 8 to 10 further compris-
ing changing the position of the paddle between two
of said three discrete positions between the passage
of successive discrete objects.

Patentanspriiche

1.

Eine Ausleitvorrichtung zur Verwendung in einem
System zum Sortieren diskreter Objekte, wobei die
Ausleitvorrichtung Folgendes aufweist:

wenigstens ein Paddel (212), das so angeordnet
ist, dass es die Flugbahn eines fallenden Ob-
jekts andert; und

Antriebsmittel, die so angeordnet sind, dass sie
das Paddel (212) zwischen wenigstens drei dis-
kreten Positionen antreiben;

dadurch gekennzeichnet, dass die wenigstens
drei Positionen Folgendes aufweisen:

eine zurtickgezogene Position, in der das Pad-
del zuriickgezogen ist und ein fallendes Objekt
von dem Paddel unbeeinflusst ist und sich ent-
lang einer ersten Bahn (209) bewegt;

eine halb ausgefahrene Position, in der das Pad-
del ausgefahren ist, um das fallende Objekt zu
beriihren und das fallende Objekt in eine zweite
Bahn (208) umzulenken; und

eine vollstandig ausgefahrene Position, in der
das Paddel ausgefahren ist, um das fallende
Objekt zu beriihren und das fallende Objekt in
eine dritte Bahn (207) umzulenken.

Ausleitvorrichtung nach Anspruch 1, wobei die An-
triebsmittel einen Pneumatikzylinder (303) mit drei
Positionen aufweisen.

Ausleitvorrichtung nach Anspruch 1, wobei die An-
triebsmittel einen Elektromotor aufweisen.

Ausleitungsanordnung, die eine Vielzahl von Aus-
leitvorrichtungen nach einem der Anspriiche 1 bis 3
aufweist.

Ausleitungsanordnung nach Anspruch 4, wobei jede
der Vielzahl von Ausleitvorrichtungen unabhéangig
betatigbar ist.

Sortiersystem mit wenigstens einer Ausleitvorrich-
tung (301) nach einem der Anspriiche 1 bis 3.

Sortiersystem nach Anspruch 6, wobei das Paddel
der wenigstens einen Ausleitvorrichtung in wenigs-
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tens zwei der wenigstens drei Positionen angeord-
net ist, um ein fallendes Objekt in entsprechende
Ausleitbahnen umzulenken.

Verfahren zum Sortieren diskreter Objekte, das die
folgenden Schritte aufweist:

i) Positionieren eines Paddels (302) in einer von
drei diskreten Positionen, wobei die wenigstens
drei Positionen Folgendes aufweisen:

eine zuriickgezogene Position, in der das
Paddel zuriickgezogen ist und ein fallendes
Objekt von dem Paddel unbeeinflusst ist
und sich entlang einer ersten Bahn (209)
bewegt;

eine halb ausgefahrene Position, in der das
Paddel ausgefahren ist, um das fallende
Objekt zu bertihren und das fallende Objekt
in eine zweite Bahn (208) umzulenken; und
eine vollstandig ausgefahrene Position, in
der das Paddel ausgefahren ist, um das fal-
lende Objekt zu beriihren und das fallende
Objekt in eine dritte Bahn (207) umzulen-
ken;

und

ii) Variieren der Flugbahn von wenigstens einem
der diskreten Objekte, wenn das Paddel in der
halb ausgefahrenen Position oder in der voll-
sténdig ausgefahrenen Position der drei diskre-
ten Positionen positioniert ist.

Verfahren nach Anspruch 8, wobei Schrittii)das Um-
lenken des diskreten Objekts durch das Paddel auf-
weist.

Verfahren nach einem der Anspriiche 8 bis 9, wobei
Schritt i) das Verandern der Flugbahn von wenigs-
tens einem der diskreten Objekte zu einer von zwei
jeweiligen Ausleitbahnen aufweist.

Verfahren nach einem der Anspriiche 8 bis 10, bei
dem ferner die Position des Paddels zwischen zwei
der drei diskreten Positionen zwischen dem Durch-
gang aufeinanderfolgender diskreter Objekte gean-
dert wird.

Revendications

Dispositif de rejet a utiliser dans un systeme pour
trier des objets discrets, le dispositif de rejet
comprenant :

au moins une pale (212) agencée pour modifier
la trajectoire d’un objet chutant ; et
des moyens d’entrainement agencés pour en-
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trainer la pale (212) entre au moins trois posi-
tions discrétes ; caractérisé en ce que les au
moins trois positions comprennent :

une position rétractée dans laquelle la pale
estrétractée et un objet chutant ne sera pas
affecté par la pale et poursuivra le long d’'un
premier trajet (209) ;

une position semi étendue dans laquelle la
pale est étendue pour contacter I'objet chu-
tantetdévier'objet chutantdans un deuxie-
me trajet (208) ; et

une position totalement étendue dans la-
quelle la pale est étendue pour contacter
I'objet chutant et dévier I'objet chutant dans
un troisieme trajet (207).

Dispositif de rejet selon la revendication 1, dans le-
quelles moyens d’entrainement comprennentun vé-
rin pneumatique a trois positions (303).

Dispositif de rejet selon la revendication 1, dans le-
quel les moyens d’entrainement comprennent un
moteur électrique.

Réseau de rejet, comprenant une pluralité de dispo-
sitifs de rejet selon 'une quelconque des revendica-
tions 1 a 3.

Réseau derejetselonlarevendication 4, dans lequel
chacun de ladite pluralité de dispositifs de rejet est
actionnable indépendamment.

Systeme de tri comprenant au moins un dispositif de
rejet selon I'une quelconque des revendications 1 a
3.

Systeme de tri selon la revendication 6, dans lequel
la pale dudit au moins un dispositif de rejet est agen-
cée dans au moins deux des au moins trois positions
pour dévier un objet chutant dans des trajets de rejet
respectifs.

Procédé de tri d’'objets discrets comprenant les éta-
pes de:

i) positionnement d’une pale (302) dans une de
trois positions discrétes ; dans lequel les au
moins trois positions comprennent :

une position rétractée dans laquelle la pale
estrétractée et un objet chutant ne sera pas
affecté par la pale et poursuivra le long d’'un
premier trajet (209) ;

une position semi étendue dans laquelle la
pale est étendue pour contacter I'objet chu-
tantetdévier'objet chutantdans un deuxie-
me trajet ; et
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1.

une position totalement étendue dans la-
quelle la pale est étendue pour contacter
I'objet chutant et dévier I'objet chutant dans
un troisiéme trajet ;

et

ii) la modification de la trajectoire d’au moins un
desdits objets discrets lorsque ladite pale est
positionnée dans la position semi étendue ou
dans la position totalement étendue parmi les-
dites trois positions discrétes.

Procédé selon larevendication 8, dans lequel I'étape
ii) comprend la déviation dudit objet discret par ladite
pale.

Procédé selon I'une quelconque des revendications
8 ou 9, dans lequel I'étape ii) comprend la modifica-
tion de la trajectoire d’au moins un desdits objets
discrets dans un de deux chemins de rejet respectifs.

Procédé selon I'une quelconque des revendications
8 a 10, comprenant en outre la modification de la
position de la pale entre deux desdites trois positions
discretes entre le passage d’objets discrets succes-
sifs.
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