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(57) Abstract: A conveyor apparatus including
a frame and two or more conveyors supported
by the frame, the conveyors being adapted to
convey at least one object in a predetermined
direction, wherein, in a closed state of the con-
veyor apparatus, at least a part of each conveyor
together define a conveying surface and, in an
open state of the conveyor apparatus, at least
two of the two or more conveyors are separated
by an opening in the conveying surface. The ap-
paratus sorts selected items of baggage by either
allowing an object to exit the conveyor through
an opening in the conveyor whilst the conveyor
is still moving or by allowing an object to con-
tinue onto another application, the opening be-
ing closed.
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MODIFIED CONVEYOR

Technical Field of the Invention

The present invention relates to improvements in and/or relating to a conveyor apparatus. The
present invention also provides a method of diverting an object, within a stream of objects,
carried on a conveyor apparatus.

Background

Conveyor equipment is used throughout manufacturing and transportation industries. One
application of conveyor technology has been in relation to air and sea transportation facilities to
convey luggage and other objects from a check-in point to a loading point.

Baggage handling deals with dissimilar shaped objects of varying materials and surface
textures. Baggage handling systems must maintain a record of the position and identity of every
object that is being transported. Conveyor-based baggage handling systems rely on a
fundamental assumption for their operation; that the object and conveying surface move at the‘
same velocity without slipping. The object position is inferred from the conveyor position.

At intervals, the object is detected and the record of the object position is corrected to a newly
detected position. Any operation or action that compromises the fundamental assumption noted
above will impact on the reliability of the position information.

For an object’s identity to be positively known, its recorded (and updated) position must be
positively reconciled every time it is detected from the time it was first identified to the time the
object leaves the zone of interest.

Often it is necessary to divert luggage or other objects carried on the conveyor to a second or
alternative conveyor. Traditionally this has been performed manually or by a variety of
mechanical devices such as:

e - Ploughs, either plain-faced or powered-face, impact style or ‘flipper'-type diverters

. Hinged/tilting conveyors
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Hingeditilting platforms divert a single object off a line of luggage from one conveyor to another.
An object, for example, is recognised upstream of the hingedftilting platform. The platform forms
a section of the conveyor. Once the object is located on the platform, the conveyor is stopped
to prevent the object leaving the platform and to stop other objects entering onto the platform.
The platform is then rotated, to connect with an overhead conveyor belt. Once the platform is
aligned with the overhead conveyor the platform conveyor section is restarted to convey the
object from the platform onto the overhead conveyor to be conveyed to its destination. The
platform can then be lowered to resume its position in the conveyor. It will be appreciated that to
stop the conveyor is a significant problem in terms of output and wear and tear generally.

Even where tilting conveyors do not need to be stopped, they are typically heavy therefore can
be moved only slowly, meaning the bags must be spaced (pitched) far apart on the conveyor.
This means fewer bags can be processed in a given time, which is undesirable. Furthermore, if
a bag slippage occurs in such conveyors, problems occur and such conveyors are typically
expensive.

An alternative approach is the impact diverter or ‘pusher’. This employs a revolving arm to divert
an object from a line of like objects. In this case, a first conveyor and a second conveyor
associated with the diverter are typically aligned in a parallel configuration at a portion of the
conveyor tracks. The revolving arm is activated when an object for example is recognised
upstream of the arm. As the object approaches, the arm commences a revolution, pushing the
object off the first conveyor and on to the parallel or angularly aligned second conveyor. It is
known that such diverters are hard on luggage or other objects and can also improperly divert
objects leading to damage to both the objects and the equipment and loss of inventory
knowledge with downstream complications.

The speed of a conveyor is typically determined by the maximum speed at which an X-ray
machine can scan bags and objects on the conveyor. Modern X-ray technology is allowing for
faster conveyor speeds, sometimes to the extent that X-ray machines can deal with speeds
higher than a pusher conveyor is able to adequately deal with. Therefore, there is a need for a
sorting conveyor which can match the higher speeds catered for by improvements in X-ray
machines, to allow for greater baggage throughput. Another drawback with pusher-type
conveyors is that the pitch of baggage can be changed, i.e. the relative spacing of bags may be
altered, which can affect the successful detection of baggage. |
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Ob'|éct of this Invention

It is an object of the present invention to provide an alternative conveyor apparatus which
overcomes or ameliorates some of the abovementioned disadvantages and/or at least provides
the public with a useful alternative.

Summary of the Invention

According to a first aspect of the invention, there is provided a conveyor apparatus including:

one or more frames; and

two or more conveyors supported by the frame(s), the conveyors being adapted to
convey at least one object in a predetermined direction,

wherein, in a closed state of the conveyor apparatus, at least a part of each conveyor
together define a conveying surface and, in an open state of the conveyor apparatus, at least
two of the two or more conveyors are separated by an opening in the conveying surface.

Preferably, the state of the conveyor apparatus being open or closed is dependent on the
object.

Preferably, objects exit the conveyor apparatus at substantially the same spacing as the
spacing when the objects enter the conveyor apparatus.

Preferably, movement of one of the two or more conveyors relative to the other of the two or

more conveyors causes the conveyor apparatus to change between the open and closed states.

Preferably, the conveying surface continues to convey a stream of objects in the predetermined
direction while the conveyor apparatus moves between open and closed states.

Preferably, in the open state the conveyor apparatus is adapted to sort a conveyed object such
that the object exits the conveying surface through the opening.
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Preferably, in the closed state the conveyor apparatus is adapted to sort a conveyed object
such that the object moves from a first of the two or more conveyors to a second of the two or
more conveyors.

Preferably, the conveyor apparatus is adapted to be in the open or closed state for a period of
time sufficient to permit only a selected object or selected objects to be sorted accordingly.

Preferably, the state of the conveyor apparatus can be changed at a speed such that a
predetermined object can be selected from a series of objects and sorted without disturbing the
adjacent objects.

Preferably, the state of the conveyor apparatus is adapted to change in the time between
consecutive objects arriving at the end of an upstream conveyor.

Preferably, a conveyed object experiences substantially no change in speed or direction relative
to the conveying surface while the state of the conveyor apparatus is changed.

Preferably, the opening opens and/or closes at substantially the same speed at which an object
is conveyed on the conveying surface.

Preferably, the conveying surface is formed from at least first and second conveyor surfaces,
each conveyor surface moving in the same predetermined direction at substantially the same
speed.

Preferably, first and second conveyor surfaces form part of first and second conveyors
respectively.

Preferably, the first conveyor and second conveyor each include a roller, at least one of the
rollers being adapted to move towards and away from the other roller to close and open the
opening in the conveying surface respectively.

Preferably, the rollers are positioned adjacent to each other at the opening in the closed state of
the conveyor apparatus.
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Preferably, in the open state the first conveyor conveys objects towards the opening and the
second conveyor conveys objects away from the opening.

Preferably, a collection device receives an object which has exited the conveying surface
through the opening. '

Preferably, the collection device receives the exited object with minimal impact thereto.

Preferably, the collection device includes a further conveyor which resides substantially beneath
the opening when formed.

Preferably, the collection device includes any one or more of a chute, a power-curve™, a roller-
deck, or a ball-deck or other like device.

Preferably, wherein the collection device is an open topped container.

Preferably, the further conveyor includes a plurality of open topped containers.

According to a second aspect of the invention, there is provided a method of sorting a
predetermined object on a conveying surface, the method including the step of opening and/or
closing a gap in the conveying surface downstream of the predetermined object, such that the
object exits the conveying surface through the opening when the gap is open and the object

moves from a first conveyor to a second conveyor when the gap is closed.

Preferably, the gap is formed for a predetermined time sufficient to permit only the
predetermined object to leave the conveying surface.

Preferably, the gap is closed for a predetermined time thereby permitting only the
predetermined object to move from the first conveyor to the second conveyor.

Preferably, a collection device receives the predetermined object following its exit from the
conveying surface through the gap.

Preferably, the collection device includes a conveyor.
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Preferably, the predetermined object exits the conveying surface substantially under the
influence of gravity.

According to a third aspect of the invention, there is provided a conveyor apparatus including
first and second adjacent conveyors adapted to selectively move relative to each other, the
conveyor apparatus having in a first configuration wherein an object on the first conveyor exits
the conveyor apparatus through an opening between the conveyors, and the conveyor
apparatus having a second configuration wherein the object moves from the first conveyor to
the second conveyor.

Preferably, the configuration of the conveyor apparatus depends on identification of the object.
Further aspects of the invention, which should be considered in all its novel aspects, will

become apparent to those skilled in the art upon reading of the following description which
provides at least one example of a practical application of the invention.

Brief Description of the Figures

The present invention will now be described by example and with reference to the Figures in
which:

Figure 1  is schematic view of a conveyor apparatus of one preferred embodiment of the

present invention in various phases of use;
Figure 2 is a schematic side elevation of a conveying plane path of Figure 1;

Figure 3 is another schematic side elevation of the conveying plane of Figure 2.

Detailed Description of the Preferred Embodiments

Referring to Figure 1, a schematic view of a preferred embodiment of a conveyor apparatus 1 is
illustrated. Conveyor apparatus 1 includes a frame (not shown) and two conveyors 9 and 10
The same frame may support both conveyors 9 and 10 or different frames may support each
conveyor. In a closed state, conveyor apparatus 1 has a conveying surface or plane 2 defined
by a part of each of conveyors 9 and 10, specifically the upper facing surfaces 3 and 4 thereof.



10

15

20

25

30

35

WO 2011/021056 PCT/IB2009/006562

Conveying surface 2 conveys objects 5, 6 and 7 along the conveyor apparatus in a
predetermined direction Z such that, in a closed state (shown in Figure 1a for example),
conveying surfaces 3 and 4 of conveyors 9 and 10 are adjacent such that an object moves from
the first (upstream) conveyor onto the second (downstream) conveyor without falling between
them. Conveyor apparatus 1 also has an open state (shown, for example, in Figure 1e) in which
there is an opening or gap between conveyors 9 and 10, such that a conveyed object on the
upstream conveyor exits the conveying surface by falling through the opening.

Conveyor apparatus includes two conveyors by way of example only. It will become evident to
those skilled in the art upon reading of the following description that a conveyor apparatus
according to the invention may include more conveyors.

Upstream of the conveyor there is, in some embodiments, a sensor (not shown) which is
adapted to identify objects conveyed on the conveying surface. The sensor may identify the
object on the basis of specific criteria. Such criteria may include a bar code, the size of the
object, weight, colour, smell or a like parameter. Those skilled in the art will be aware of
possible sensbrs adapted to identify a predetermined object, which may include proximity or
induction detectors, machine vision or barcode readers. Alternatively or additionally, operation
of the conveying surface may be controlled manually.

Conveying surface 2 is adapted to form a temporary opening 8 in the conveying surface. In
other embodiments of the invention, the apparatus is adapted to form a temporary closure in the
conveying surface, but the present embodiment discusses forming a temporary opening by
means of example. Temporary opening 8 is illustrated in Figures 1b to 1h. Temporary opening
8 is adapted to permit at least one of the objects (object 6) to exit from conveying surface 2.

Apparatus 1 includes a first conveyor 9 and a second conveyor 10. First conveyor 9 maintains
conveyor surface 3 and second conveyor 10 maintains conveyor surface 4. Each conveyor 9
and 10 is supported by and forms part of the frame. Conveyor surfaces 3 and 4 are maintained
at substantially the same speed and move in substantially the same direction as each other.

First conveyor 9 and second conveyor 10 each include a retract roller (not shown in Figure 1 but
located at or near to 20 and 21) and a drive roller (not shown in Figure 1 but located at or near
to 22 and 23). The retract roller at 20 of first conveyor 9 and the retract roller at 21 of second
conveyor 10 are located adjacent to each other in the closed configuration of the conveying
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surface (as best seen in Figures 1a and 1j). Each retract roller at 20 and 21 is adapted to slide
in the frame away from each other to form temporary opening 8. The retract rollers at 20 and 21
of first and second conveyors 9 and10 are adapted to slide or retract towards the drive rollers at
22 and 23 respectively, when activated, thereby providing temporary opening 8 in the conveying
surface 2.

Figure 1b to 1j illustrates the progressive forming of opening 8 by first conveyor 9 and second
conveyor 10 of apparatus 1 (Figure 1b to 1e) and the subsequent closing (Figure 1f to 1h). In
Figure 1e, object 6 is shown in outline and/or phantom. This indicates the approximate time
when object 6 exits conveying surface 2. Object 6 remains in phantom in Figures 1e to 1j to
indicate the approximate gap created by the absence of object 6.

Temporary opening 8 is created for a predetermined temporary time period. It will be
appreciated that opening 8 must be open for sufficient time to allow object 6 to satisfactorily exit
conveying surface 2. However opening 8 must also be adapted to close again rapidly, after
object 6 exits conveying surface 2, to ensure that other objects (for example object 5) do not
also exit conveying surface 2 at the downstream end of first conveyor 9.

It will be appreciated that there are various options for transferring object 5 once it has exited
conveying surface 2. However, in a preferred embodiment, the object will be directed to a
collection device, for example a further conveyor (not shown) located substantially beneath
opening 8. In such a preferred embodiment, the object will be directed into/onto the collection
device through a chute, a power curve, a roller-deck, a ball-deck or other similar device,
incorporated into the collection device. Alternatively, the collection device could include a chute,
power curve, roller-deck, ball-deck or other like device. In a preferred embodiment, the
collection device is adapted to collect the object in a way that causes minimal damage to the
object. For example, the collection device may be an inclined chute or inclined conveyor such
that the distance through which an object exiting conveying surface 2 falls is small. In another
example, the collection device includes a sprung resilient component or similar component to
cushion the fall of the exiting object.

Referring to Figure 2, schematic side elevations of conveyor apparatus 1 in the closed
configuration (Figure 2a) and in the open configuration (Figure 2b) are shown. In relation to
Figure 1, like numerals refer to like components. It will be app'reciated'that first conveyor 9 is
substantially a mirrored equivalent of second conveyor 10. However, it will also be appreciated
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that conveyors 9 and 10 do not need to mirror each other and only do so in the embodiment
discussed herein by way of example.

As mentioned, conveying surface 2 is formed from surfaces 3 and 4, which are part of
conveyors 9 and 10. First and second conveyors 9 and 10 include retract rollers 20 and 21,
drive rollers 22 and 23, static rollers 25 and 26 and belt uptake rollers 27 and 28. Conveyor
means, for example conveyor belts or other suitable transporting means, weave around each
set of rollers to create each conveyor surface 3 and 4 and together form conveying surface 2.
The rollers are shown as schematic circles in Figure 2 and share the same reference numerals
as the points at which they are located in Figure 1. The barrel of each roller is not shown but
extends into the face of the paper.

It will be appreciated that there may be various configurations for operating conveyor apparatus
1 of the preferred embodiment. However the inventors have found that this embodiment
described provides the optimum means of uptaking conveying surface 2 which is displaced by
forming opening 8 when the conveyor apparatus adopts an open configuration (Figure 2a).

Drive rollers 22 and 23 drive conveying surfaces 3 and 4 respectively. Drive rollers 22 and 23
revolve in the frame in substantially the same direction and with the same speed. Drive rollers
22 and 23 may include teeth or other projections which are adapted to drive conveying surfaces
3 and 4, and hence conveying surface 2. Alternatively drive rollers 22 and 23 may be adapted
to drive the conveying surfaces by friction. By way of example, a tracking (or multiple) strip(s)
can be incorporated onto the belt to aid belt tracking. Those skilled in the art will be aware of
various methods for driving a conveyor about a track.

Rotatable drive rollers 22 and 23 are located within the frame (not shown) and remain
positionally stationary relative to the frame (not shown) regardless of whether conveyor
apparatus 1 is in the open or closed configuration. Static rollers 25 and 26 also remain
positionally stationary relative to the frame whether conveyor apparatus 1 is in the open or
closed configuration. It will be appreciated that all rollers are positionally stationary within the
frame or move relative to the frame. Rotation of the rollers allows movement of conveyor
surfaces 3 and 4 thereover.

Retract roller 20 and belt uptake roller 27 are associated with each other in use and are adapted
to slide conveying surface 3 between the open (Figure 2a) and closed (Figure 2b)
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configurations. In one preferred embodiment retract roller 20 and belt uptake roller 27 are
connected via a link means 29 to allow the rollers to move to the open or closed configurations,
substantially in unison. Furthermore, retract roller 21 and belt uptake roller 28 are also
associated with each other in use and are adapted to slide conveying surface 4 between the
open (Figure 21a) and closed (Figure 2b) configurations. Retract roller 21 and belt uptake roller
28 are also connected via a similar link means 30. Retract rollers 20 and 21 and belt uptake
rollers 27 and 28 are adapted to slide along a track or tracks (not shown) to facilitate movement
between the open and closed configurations of first or second conveyors 9 and 10.

Retract roller 20 and belt uptake roller 27 are adapted to move in substantial unison towards
drive roller 22 so that conveying surface 3 does not sag when conveyor apparatus 1 moves
from a closed configuration to an open configuration. The distance through which belt uptake
roller 27 moves is substantially equivalent to the length of conveyor displaced by movement of
retract roller 20 forming the opening of a portion of opening 8. Furthermore, retract roller 21 and
belt uptake roller 28 are adapted to move in substantial unison towards drive roller 23 so that
conveying surface 4 does not sag when conveyor apparatus 1 moves from a closed
configuration to an open configuration.

Retract roller 20 and belt uptake roller 27 may move to the open or closed position,
corresponding to the open or closed configurations of the conveyor apparatus respectively,
independently of retract roller 21 and belt uptake roller 28. However, in a preferred embodiment,
they operate in a coordinated manner. For example, depending on the object size and the
speed of the conveyor, retract roller 20 and 21 may move to the open or closed position in
unison. Alternatively, retract roller 20 may move to the open or closed position before or after
retract roller 21.

Embodiments of the invention include various mechanisms by which retract rollers 20 and 21
can be moved to the open and closed positions. For example, electro-linear actuators, fast
acting nut and screw, hydraulic or pneumatic apparatus or other similar devices are used in
different embodiments. The following embodiment provides one method for moving the retract
rollers to the open and closed positions.

The present invention will now be described with reference to a preferred embodiment.
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Referring to Figure 3, a further side elevation of a conveyor apparatus 1 is illustrated. For ease
of reference, like numerals again refer to like components in relation to Figures 1 and 2. The
conveyor apparatus is shown in a closed configuration. As described with reference to the
embodiments shown in earlier figures, conveyor apparatus 1 includes a first conveyor 9 and a
second conveyor 10 housed within a frame (not shown). It will be appreciated from the above
description that first conveyor 9 and second conveyor 10 separate to form an opening 8 (not
shown). First conveyor 9 includes a conveyor surface 3 and second conveyor 10 includes a
conveyor surface 4. Conveyor surfaces 3 and 4 together form conveying surface 2.

Each conveyor 9 and 10 includes a drive roller 22 and 23 (not shown), a retract roller 20 and 21,
a belt uptake roller 27 and 28 and a static roller 25 and 26. In first section 9, retract roller 20
and belt uptake roller 27 are linked via a link meané. In preferred embodiments, the link means
includes a bar 31 connecting retract roller 20 and belt uptake roller 27 via their respective
associated roller housings 32 and 33. Retract roller 21 and belt uptake roller 28 of second
conveyor 10 are also connected by a link means, which includes a bar 34 connecting the rollers
via their respective roller housings 35 and 36. Those skilled in the art will be familiar with other
possible link means. However for this embodiment to function to optimum requirements, the link
means are preferably rigid.

The frame includes one or more tracks to support retract rollers 20 and 21 and belt uptake
rollers 27 and 28. In a preferred embodiment, a single track 38 is used to support retract roller
20 and belt uptake roller 27 of first conveyor 9 and retract roller 21 and belt uptake roller 28 of
second conveyor 10. Retract rollers 20 and 21 and belt uptake roller 27 and 28, each
connected by a link means 31 and 34, are adapted to slide along track 38, substantially in
unison, to provide the open or closed configurations of conveyor apparatus 1. Retract rollers 20
and 21 and belt uptake rollers 27 and 28 are maintained on track 38 by roller housings 32, 33,
35 and 36. Roller housings 32, 33, 35 and 36 are engageable with track 38. Roller housings
32, 33, 35 and 36 can be moved along track 38 in two directions.

The frame also includes a means to provide the open and closed configurations of conveyor
apparatus 1. In a preferred embodiment, shown in the schematic diagram in Figure 3, the
opening means includes two sprockets 39 and 40 (separated and straddling track 38),
connected via a chain belt 29. A sprocket (in this example 40) can be driven and controlled by a
motor control panel M. The motor control may include variable frequency controls or other
similar devices. In the example, chain belt 29 is looped around the sprockets and is attached to:
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a) roller housing 36 of the retract roller of second conveyor 10; and
b)  roller housing 32 of the belt uptake roller of first conveyor 9.

Sprockets 39 and 40 support and drive chain belt 29. In the preferred embodiment, the
sprockets include teeth or other projections which are adapted to engage with chain belt 29.
Those skilled in the art will be aware of various alternative methods for driving the dynamic roller
units 32, 33, 35 and 36 back and forth on track 38, providing the open and closed configurations
of the invention.

In the embodiment illustrated in Figure 3, when chain belt 29 is driven in a clockwise direction,
band uptake roller 27 (and retract roller 20 connected via a link means) will be pulled along track
38 towards sprocket 39, while retract roller 21 (and belt uptake roller 28 connected via a link
means) will be pulled along track 38 towards sprocket 40, thus providing the open configuration
of conveyor apparatus 1.

The conveying plane can be closed by movement of the chain belt in the opposite
(anticlockwise) direction. Consequently, rollers 20 and 27 of conveyor 1 will be pulléd away
from sprocket 39, while rollers 21 and 28 of conveyor 2 will be pulled away from sprocket 40,
thus providing the closed configuration of conveyor apparatus 1.

As the means to provide the open and closed configurations of conveyor apparatus 1 works by
translating dynamic roller units 32, 33, 35 and 36 along a track 38, the rotational movement of
rollers 20, 21, 27 and 28 is unaffected. Therefore conveying surface 2 can continue to transport
objects in the predetermined direction Z.

In preferred embodiments, the speed at which the opening in the conveying surface opens
and/or closes is substantially equal to the speed of conveyor surfaces 3 and 4, which are the
same in this embodiment. This has been found to assist in maintaining the pitch or spacing
between conveyed objects, which is important for automatic detection and processing of
conveyed objects.

The retract roller 20 moving forward at the same speed at which conveyor surface 3 moves
means a conveyed object on conveyor surface 3 maintains its position with respect to the retract
roller. The object experiences no change in speed or direction relative to the conveying surface
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while the temporary opening is forming. Therefore, if one object falls through the opening and
the next is required to be sorted to a different location, i.e. move onto conveyor surface 4, the
spacing between these objects can be small.

However, other speeds of opening and closing of the conveyor are provided in alternative
embodiments. In one embodiment, the speed at which the opening means provides the open
and closed positions is dependent on the size of the objects conveyed on conveying surface 2
and the speed at which the objects are conveyed along conveying surface 2. The speed of
conveying surface 2 in direction Z can be synchronized to allow selected objects to pass
through the opening, and non selected items can pass along conveyor surface 3 onto conveyor
surface 4 in direction Z. The specified objects can be removed from conveying surface 2,
without stopping or slowing conveyor surfaces 3 and 4. '

One advantage of the invention is the relatively small amounts of mass that are required to be
moved in order to open and/or close the opening, therefore allowing quick opening and/or
closing movements easily.’

It will be clear that bonveyor apparatus 1 is not limited by size and larger apparatus may be
constructed for larger objects. Furthermore, the examples show conveying surface 2 conveying
objects in a horizontal direction. While this is a preferred embodiment, the invention may be
used to sort objects where conveying plane 2 is inclining or declining.

It will also be appreciated that the invention provides a conveyor apparatus which is able to sort
conveyed objects within a conveyor apparatus footprint no bigger than the size of the conveyor
apparatus itself. That is, the area taken up by the conveyor apparatus in an open state or

_configuration is the same as the area taken up when in a closed configuration. This is

advantageous in locations such as airports where space is valuable.

A conveyor apparatus according to embodiments of the invention has the advantage that
objects on the apparatus may be sorted onto other conveyors or other locations while
substantially maintaining the pitch (relative spacing) of the objects. This means that the
conveyed objects are able to be processed more efficiently in other parts of the system the
conveyor apparatus forms part of, for example in an airport baggage processing system.

The objects are also able to be sorted with minimal sliding, which helps maintain their position
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and/or orientation through the conveyor system. This is advantageous, for example, in airport
baggage systems where the position and/or orientation of baggage on conveyors affects the
efficiency of automatic detection and identification of baggage.

The invention provides an improved conveyor apparatus able to cater for smaller object
spacings at speeds which can reach those speeds that, for example, airport X-ray machines are
increasingly being able to cope with and beyond. The invention therefore allows for increased
baggage throughput.

While conveyor apparatuses according to the invention have been described above, for the
purposes of example only, as including two conveyors, the invention also includes conveyor
apparatuses with three or more separate conveyors whose conveyor surfaces (or parts thereof)
together define the conveying surface of the conveyor apparatus. In one embodiment, two
conveyors similar to conveyor 9 may be provided with a conveyor similar to conveyor 10 in
between them, for example. In another embodiment, the middle conveyor may have retract
rollers at both ends that are moveable, that is, both ends of a conveyor may be adjacent to an
opening in the conveyor apparatus. Those skilled in the art will appreciate how the
embodiments described herein may be adapted to such a system.

In another embodiment of the invention, the conveyor apparatus may include one fixed
conveyor and one conveyor which is moveable to create an opening in the conveyor apparatus
conveying surface. The invention therefore requires that at least one of the conveyors can form
the temporary opening in the conveying surface.

In the above description, embodiments of the conveyor apparatus described have been able to
form a temporary opening. In alternative embodiments, the conveyor apparatus has, in a
preferred state, an opening, and as such can move to a state in which the opening is
temporarily closed. It will be appreciated that the invention provides for both opening and
closing of the gap in the conveying surface, irrespective of which state the conveyor apparatus
is in for a majority of the time. The conveyor apparatus therefore can change between open and
closed states.

The invention is primarily described above in relation to embodiments including belt conveyors.
However, those skilled in the art will appreciate in light of the description that the invention may
also be provided using other types of conveyor apparatuses. For example, driven roller
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conveyors can be constructed in a substantially similar way to provide an opening in the
conveyor. Another example is a gravity driven conveyor, such as a sliding chute. In such a
chute, objects are conveyed along the surface of the chute by gravity. The chute may include
two or more conveyor sections which can move apart to create an opening in the chute through
which objects may fall and hence be sorted.

In a further embodiment of the invention, the objects exiting through the opening in the conveyor
apparatus fall into an open topped container, for example a basket or tote. In one embodiment,
the open topped container is itself carried by, or forms part of, another conveyor. This conveyor
may include a plurality of containers or other discrete object receiving means. The edge of the
first conveyor from which the object drops is preferably aligned such that the object drops
directly into a container or via an intermediate chute, platform or the like. Preferably, the
containers have soft or resilient bottom inner surfaces such that objects can be dropped into
them with minimal damage.

In another embodiment of the invention, the conveyor apparatus is itself formed from at least
one conveyor carrying or consisting of open topped containers. In one embodiment, the open
topped containers are themselves transferred from one conveyor to the next or drop through the

opening in conveyors.

Open topped containers éuch as totes are advantageous in object sorting systems such as
airport baggage systems because identification means, such as barcodes, can be placed on the
totes in a known position so that they can be reliably read. Furthermore, they can be easily used
to enforce the maximum baggage rules since, if a piece of baggage cannot fit in a tote, the
baggage is too big.

Reference to any prior art in this specificati»on is not, and should not be taken as, an
acknowledgement or any form of suggestion that that prior art forms part of the common general
knowledge in the field of endeavour in any country in the world.

Wherein the foregoing description reference has been made to integers or components having
known equivalents thereof, those integers are herein incorporated as if individually set forth.

it should be noted that various changes and modifications to the presently preferred
embodiments described herein will be apparent to those skilled in the art. Such changes and
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modifications may be made without departing from the spirit and scope of the invention and
without diminishing its attendant advantages. It is therefore intended that such changes and
modifications be included within the present invention.
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~ Claims

1. A conveyor apparatus including:

one or more frames; and _

two or more conveyors supported by the frame(s), the conveyors being adapted to
convey at least one object in a predetermined direction,

wherein, in a closed state of the conveyor apparatus, at least a part of each conveyor
together define a conveying surface and, in an open state of the conveyor apparatus, at least
two of the two or more conveyors are separated by an opening in the conveying surface.

2. A conveyor apparatus as claimed in claim 1, wherein the state of the conveyor
apparatus being open or closed is dependent on the object.

3. A conveyor apparatus as claimed in claim 1 or 2, wherein objects exit the conveyor
apparatus at substantially the same spacing as the spacing when the objects enter the conveyor
apparatus.

4, A conveyor apparatus as claimed in any one of the preceding claims, wherein movement
of one of the two or more conveyors relative to the other of the two or more conveyors causes
the conveyor apparatus to change between the open and closed states.

5. A conveyor apparatus as claimed in any one of the preceding claims, wherein the
conveying surface continues to convey a stream of objects in the predetermined direction while
the conveyor apparatus moves between open and closed states.

6. A conveyor apparatus as claimed in any one of the preceding claims, wherein in the
open state the conveyor apparatus is adapted to sort a conveyed object such that the object
exits the conveying surface through the opening.

7. A conveyor apparatus as claimed in any one of the preceding claims, wherein in the
closed state the conveyor apparatus is adapted to sort a conveyed object such that the object
moves from a first of the two or more conveyors to a second of the two or more conveyors.

8. A conveyor apparatus as claimed in claim 6 or 7, wherein the conveyor apparatus is
adapted to be in the open or closed state for a period of time sufficient to permit only a selected
object or selected objects to be sorted accordingly.
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9. A conveyor apparatus as claimed in any one of claims 6 to 8, wherein the state of the
conveyor apparatus can be changed at a speed such that a predetermined object can be
selected from a series of objects and sorted without disturbing the adjacent objects.

10. A conveyor apparatus as claimed in any one of the preceding claims, wherein the state
of the conveyor apparatus is adapted to change in the time between consecutive objects
arriving at the end of an upstream conveyor.

11. A conveyor apparatus as claimed in any one of the preceding claims, wherein a
conveyed object experiences substantially no change in speed or direction relative to the
conveying surface while the state of the conveyor apparatus is changed.

12. A conveyor apparatus as claimed in any one of the preceding claims, wherein the
opening opens and/or closes at substantially the same speed at which an object is conveyed on
the conveying surface.

13. A conveyor apparatus as claimed in any one of the preceding claims, wherein the
conveying surface is formed from at least first and second conveyor surfaces, each conveyor
surface moving in the same predetermined direction at substantially the same speed.

14, A conveyor apparatus as claimed in claim 13, wherein first and second conveyor
surfaces form part of first and second conveyors respectively.

15. A conveyor apparatus as claimed in claim 13 or 14, wherein the first conveyor and
second conveyor each include a roller, at least one of the rollers being adapted to move towards
and away from the other roller to close and open the opening in the conveying surface
respectively.

16. A conveyor apparatus as claimed claim 15, wherein the rollers are positioned adjacent to
each other at the opening in the closed state of the conveyor apparatus.

17. A conveyor apparatus as claimed in any one claims 13 to 16, wherein in the open state
the first conveyor conveys objects towards the opening and the second conveyor conveys
objects away from the opening.
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18. A conveyor apparatus as claimed in any one of the preceding claims, wherein a
collection device receives an object which has exited the conveying surface through the
opening.

19. A conveyor apparatus as claimed in claim 18, wherein the collection device receives the
exited object with minimal impact thereto.

20. A conveyor apparatus as claimed in claim 18 or 19, wherein the collection device
includes a further conveyor which resides substantially beneath the opening when formed.

21. A conveyor apparatus as claimed in any one of claims 18 to 20, wherein the collection
device includes any one or more of a chute, a power-curve™, a roller-deck, or a ball-deck or
other like device.

22. A conveyor apparatus as claimed in claim 18 or 19, wherein the collection device is an
open topped container.

23. A conveyor apparatus as claimed in claim 20, wherein the further conveyor includes a
plurality of open topped containers.

24, A method of sorting a predetermined object on a conveying surface, the method
including the step of opening and/or closing a gap in the conveying surface downstream of the
predetermined object, such that the object exits the conveying surface through the opening
when the gap is open and the object moves from a first conveyor to a second conveyor when
the gap is closed.

25. A method as claimed in claim 24, wherein the gap is formed for a predetermined time
sufficient to permit only the predetermined object to leave the conveying surface.

26. A method as claimed in claim 24, wherein the gap is closed for a predetermined time
thereby permitting only the predetermined object to move from the first conveyor to the second

conveyor.

27. A method as claimed in claim 24 or 25, wherein a collection device receives the
predetermined object following its exit from the conveying surface through the gap.

28. A method as claimed in claim 27, wherein the collection device includes a conveyor.
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29. A method as claimed in claim 27 or 26, wherein the predetermined object exits the
conveying surface substantially under the influence of gravity.

30. A conveyor apparatus including first and second adjacent conveyors adapted to
selectively move relative to each other, the conveyor apparatus having in a first configuration
wherein an object on the first conveyor exits the conveyor apparatus through an opening
between the conveyors, and the conveyor apparatus having a second configuration wherein the
object moves from the first conveyor to the second conveyor.

31. A conveyor apparatus according to claim 30, wherein the configuration of the conveyor
apparatus depends on identification of the object.
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