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Device for selectively diverting products sideways from a conveyor.

DESCRIPTION

The present invention relates to a device for selectively diverting
products sideways from a load-bearing conveying surface of a conveyor, comprising
a diverter element provided with a guide belt that can be driven by drive means,
which belt is passed over two pulleys at ends of the diverter element, which pulleys
are rotatable about vertical axes of rotation, one of which two pulleys is rotatable
with respect to a base part of the diverter element and the other of which two pulleys
is rotatable with respect to a part of the diverter element that is movable with respect
to the base part, pivoting means for pivoting the diverter element reciprocatingly
about a vertical pivot axis extending on one side of the conveyor, between a passive
position, in which the diverter element extends beside the conveying surface so as
to allow products on the conveying surface to pass freely, and an active position, in
which the diverter element extends at least partially above the conveying surface for
diverting products on the conveying surface sideways from said conveying surface,
and length-adjusting means for increasing the distance between the pivot axis and
one end of the diverter element upon pivoting from the passive position to the active
position and decreasing the distance between the pivot axis and the end of the
diverter element upon pivoting from the active position to the passive position,
wherein the movable part of the diverter element moves with respect to the base
part of the diverter element so as to increase or decrease the distance between the
pivot axis and the end of the diverter element.

When products such as pieces of luggage at airports are to be
sorted, it is usually necessary to divert products sideways from a conveyor to a
branch at the location of said branch. Other products, on the other hand, must pass
the branch without impediment. It is known to use guides at the location of the
branch for this purpose, which guides are movable between a passive position, in
which the guide extends beside the conveyor in question so as to allow products
present on the conveyor to pass freely, and an active position, in which the guide
extends at least partially, usually at an angle in forward direction, above the

conveyor in question so as to divert products on the conveyor sideways from the
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conveyor in the direction of the branch. In the active position, the guides form a
blockade, as it were, for the products on the conveyor, forcing the products in the
direction of the branch and preventing the products from remaining on the conveyor.
In addition to that it is known to use pusher means, which push the product in
question sideways in the direction of the branch the moment said product passes.

When guides which are movable above the conveyor are used, it is
known to provide these guides with vertically oriented endless guide belts
functioning as a guide surface, which are driven in such a manner that the
movement of the guide belts includes a component in the direction of movement of
the conveyor. In order to achieve that all products to be diverted, irrespective of their
dimensions, are actually diverted from the conveyor in the direction of the branch,
the guide preferably extends over the full width of the conveyor in the active
position, so that products cannot pass the guide in the active position without being
diverted in the direction of the branch.

US patent US 6,607,065 B2 describes a device in which use is
made of two guides that can pivot at ends remote from each other, about pivot axes
located at two opposite longitudinal sides of the conveyor, between an active
position, in which the guides are collineal and the guides jointly extend over the full
width of the conveyor, and a passive position, in which the guides extend along the
conveyor on opposite longitudinal sides thereof. The two guides are provided with
vertical endless guide belts, which function as a moving guide surface for the
products that are to be diverted from the conveyor. An advantage of this device is
the fact that the lengths of the individual guides are relatively short, so that pivoting
to the active position involves a limited amount of mass inertia forces, but that
nevertheless the guides together screen the full width. A drawback, however, is the
fact that because of the use of two guides and the required transmissions
therebetween, the device is highly complex and, in addition, takes up space on both
longitudinal sides of the conveyor as well as on the bottom side thereof. Moreover,
the use of two opposite guides involves the risk of products finding their way
between the ends of the guides, so that the products cannot be discharged sideways
as intended and/or are damaged.

On the other hand, a device as referred to in the introduction is
known from US patent US 3,104,755. Said document discloses a roller conveyor
comprising a branch that extends transversely thereto. Products can be supplied in
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the direction of branch on the roller conveyor from two opposite sides of the roller
conveyor. At the branch, a device provided with two mirror-symmetrical guides is
disposed, whose guide surfaces are made up of vertically oriented guide belts,
which are each passed over three pulleys. The ends of the guides are coupled via a
gear transmission, in such a manner that in a passive position the guide surfaces of
the two guides are disposed in collinear relationship beside the roller conveyor,
whilst in the active position of the guides the guide surfaces define a V-shape above
the roller conveyor, each guide defining one leg of the V-shape, with the point of the
V-shape extending above the roller conveyor and the two guides being pivoted in
opposite directions about pivot axes located beside the roller conveyor. Upon
pivoting of the guides to the active position, the distance between the two pulleys
that define the guide surface increases, whilst the other pulley moves in the direction
of the imaginary connecting line between the two pulleys, so that on the one hand
the length of the guide surface increases, whilst on the other hand the total length of
the path that each guide belt travels about the three pulleys remains the same. To
effect said pivoting between the passive position and the active position, the device
is provided with a pneumatic reciprocating cylinder, which pivots a shaft member
which is co-axial with the pivot axis of one of the two guides and which is rigidly
connected to the guide in question, so that not only the shaft member but also the
associated guide is pivoted. Because of the mechanical connection at the end of the
guides, which extend above the roller conveyor in the active position, the other guide
pivots along with said guide to the same extent, albeit in opposite direction. The
guide on which the pneumatic cylinder does not act directly is provided with a driving
motor for driving the guide belt thereof, which drive unit is connected to the guide
belt of the other guide via the gear transmission at the ends of the guides that
extend above the roller conveyor in the active position, so that the guide belts of the
other guide are driven as well, albeit in opposite direction.

An important drawback of the device according to US 3,104,755 is
the fact that said device has a considerable overall length and width. This is
objectionable in particular when branch points are located relatively close together
and consequently such devices must be arranged relatively close together along the
conveyor.

The object of the present invention is to provide a device as referred
to in the introduction which extends only on one side of the conveyor, at least in the
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passive position, and which has a limited overall length on the side in question. In
order to accomplish that object, the device according to the invention is
characterized in that the device comprises an actuating element that engages the
movable part of the diverter element, which actuating element can be moved
between a first position and a second position by moving means so as to cause the
diverter element to pivot between the passive position and the active position under
the influence of the movement of the actuating element between the first position
and the second position, and/or to increase or decrease the distance between the
pivot pin and one end of the diverter element. The use of such an actuating element,
which may in fact form part of the length-adjusting means as well as of the pivoting
means, enables a constructionally simple and, partly as a result thereof, compact
embodiment of the device according to the invention.

Within the framework of the attempts to obtain a compact
construction of limited overall length, it is furthermore preferable if the actuating

_element is pivotable about a first further vertical pivot axis between the first position

and the second position, wherein furthermore preferably said first further vertical
pivot axis is located on the same side of the conveyor as the vertical pivot axis, the
first further vertical pivot axis is located between the ends of the diverter element,
seen in the direction of transport of the conveyor, and/or the diverter element pivots
in the opposite direction between the passive position and the active position when
the actuating element pivots between the first position at the second position.

Also with a view to limiting the overall length, the entire actuating
element preferably extends between the ends of the diverter element, seen in the
direction of transport.

For the sake of constructional simplicity, the actuating element is
preferably at least substantially elongated and/or rectilinear in shape.

In addition to that, the actuating element is preferably made up of a
rigid arm for the sake of constructional simplicity.

Alternatively it may be very advantageous if the actuating element is
made up of an extensible arm, so that in particular said increasing or decreasing of
the distance between the pivot axis and one end of the diverter element can be
effected in a simple manner.

Preferably, the extensible arm also engages the base part of the
diverter element. As a result, the actuating element in the form of an extensible arm
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will pivot jointly with the base part of the diverter element about the pivot axis in that
case.

In addition to being used as an active driving element both for
pivoting the diverter element between the passive position and the active position
and increasing or decreasing the distance between the pivot axis and one end of the
diverter element, the actuating element may according to a further preferred
embodiment alternatively be made up of an arm which moves along for moving of
the actuating element between the first position and the second position in response
to the pivoting of the diverter element about the pivot axis. In such a preferred
embodiment, the actuating element is a passive element as regards said pivoting
but an active element as regards increasing the length of the diverter element.

To keep the dimensions of the actuating element within bounds, it is
preferable if the engagement by the actuating element on the movable part of the
diverter element takes place on a side of the movable part of the diverter element
that faces towards the pivot axis.

As regards the guide belt, it is preferably an endiess belt.

In connection with the change in length that the diverter element
undergoes upon pivoting from the active position it is preferable if the guide belt is
passed at least over a third pulley which is rotatable about a vertical axis of rotation
and which is movable between a starting position and an end position for keeping
the length of the path along which the guide belt moves at least substantially
constant during said increasing or decreasing of the distance between the pivot axis
and one end of the diverter element.

Quite preferably, the third pulley can move reciprocatingly beside
the conveying surface between the starting position and the end position. This
implies that the third pulley need not form part of the diverter element, so that this
third pulley will not affect the mass inertia effects caused by the pivoting of the
diverter element between the active position and the passive position. It should be
realised in this connection that the handling capacity is to a significant extent
determined by the time involved in said pivoting of the diverter element from the
passive position to the active position and vice versa, since said time is also
indicative of the minimum spacing that needs to be maintained between two
successive products on the conveyor. The quicker the diverter element can pivot to
and fro, the smaller the required spacing between the products and/or the higher the
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conveyor velocity to be used.

The characteristic aspects of the latter preferred embodiment can
also be used with a device according to the prior art for that matter. In such a case,
a device is provided for selectively diverting products sideways from a load-bearing
surface of a conveyor, comprising a diverter element provided with a guide belt that
can be driven by drive means, which belt is passed over two pulleys at ends of the
diverter element, which pulleys are rotatable about vertical axes of rotation, one of
which two pulleys is rotatable with respect to a base part of the diverter element and
the other of which two pulleys is rotatable with respect to a part of the diverter
element that is movable with respect to the base part, pivoting means for pivoting
the diverter element reciprocatingly about a vertical pivot axis extending on one side
of the conveyor, between a passive position, in which the diverter element extends
beside the conveying surface so as to allow products on the conveying surface to
pass freely, and an active position, in which the diverter element extends at least
partially above the conveying surface for diverting products on the conveying
surface sideways from said conveying surface, and length-adjusting means for
increasing the distance between the pivot axis and one end of the diverter element
upon pivoting from the passive position to the active position and decreasing the
distance between the pivot axis and the end of the diverter element upon pivoting
from the active position to the passive position, wherein the movable part of the
diverter element moves with respect to the base part of the diverter element so as to
increase or decrease the distance between the pivot axis and the end of the diverter
element, wherein the guide belt is passed at least over a third pulley which is
rotatable about a vertical axis of rotation and which can move reciprocatingly beside
the conveying surface between a starting position and an end position for keeping
the length of the path along which the guide belt moves at least substantially
constant during said increasing or decreasing of the distance between the pivot axis
and one end of the diverter element.

Furthermore preferably, the device furthermore comprises
mechanical transmission means for moving the third pulley between the starting
position and the end position in response to the increase or decrease of the distance
between the pivot axis and one end of the diverter element. In this way no separate
drive means are required for moving the third pulley.

A preferred embodiment that is constructionally advantageous
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because of its simplicity is characterized in that the transmission means comprise a
first transmission gear, a first transmission element, a second transmission gear and
a second transmission element, wherein the first transmission element is connected
to the movable part of the diverter element on the one hand and co-operates with
the first transmission element on the other hand, the second transmission element is
connected to the third pulley on the one hand and to the second transmission
element on the other hand, and wherein the first transmission gear and the second
transmission gear are arranged for joint rotation. The first and/or the second
transmission gear may be configured as gear wheels, for example.

The joint rotation of the first transmission gear and the second
transmission gear can be realised in an advantageous manner if the first
transmission gear and the second transmission gear are collinear, in which case the
first transmission gear and the second transmission gear are furthermore preferably
made up of one common transmission gear. Thus, the first transmission element
and the second transmission element engage different parts of the common
transmission gear.

In a highly preferred embodiment, at least one of said first
transmission gear and said second transmission gear is collinear with the pivot axis.
This achieves that said at least one transmission element that is collinear with the
pivot axis will not move with respect to the diverter element upon pivoting of the
diverter element.

From a constructional point of view it is furthermore greatly
preferred if at least one of said first transmission element and said second
transmission element is of an elongated, flexible, preferably endless type.

According to another preferred embodiment, the movable part and
the base part each comprise two pulleys. Thus, the length of the path along which
the guide belt extends can be kept constant in a simple manner in spite of the
movement of the movable parts of the diverter element with respect to the base part.

The two pulleys of the base part and/or of the movable part are
preferably positioned at fixed positions relative to each other for reasons of
constructional simplicity.

The advantages of the present invention come out well in particular
if the diverter element extends over the full width of the conveyor in the active

position, as a result of which a product cannot pass the diverter element in the active
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position, irrespective of the dimensions of the product in question, but will be
diverted sideways from the conveyor.

The invention will now be explained in more detail by means of a
description of a number of preferred embodiments of the invention.

Figures 1a, 1b and 1c are a top plan view, a side view and a front
view, respectively, of a first embodiment of a device according to the invention in a
passive position thereof;

Figures 2a, 2b and 2c are a top plan view, a side view and a front
view, respectively, of the first embodiment of a device according to the invention in
an active position thereof;

Figures 3a and 3b are isometric views of the device of figures 1a-1c
and the device of figures 2a-2c, respectively, in a passive position and in an active
position thereof, respectively;

Figure 4 is an isometric view of a fixed part of the diverter element
as used in the first preferred embodiment;

Figure 5 is an isometric view of a movable part of the diverter
element as used in the first preferred embodiment;

Figures 6a, 6b and 6¢ are a top plan view, a side view and a front
view, respectively, of a second embodiment of a device according to the invention in
a passive position thereof;

Figures 7a, 7b and 7c are a top plan view, a side view and a front
view, respectively, of the second embodiment of a device according to the invention
in an active position thereof;

Figures 8a and 8b are isometric views of the device as shown in
figures 6a-6¢ and of the device as shown in figures 7a-7c, respectively, in a passive
position and in an active position thereof, respectively;

Figure 9 is an isometric view of a fixed part of the diverter element
as used in the second preferred embodiment;

Figure 10 is an isometric view of a movable part of the diverter
element as used in the second preferred embodiment; and

Figures 11-13 are schematic top plan views of three further
embodiments of a device according to the invention.

Figures 1a-1c and figure 3 are various views of a first preferred
embodiment of a device according to the invention in a passive position thereof. The
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device comprises a belt conveyor 1 provided with a conveyor belt 4 that is passed
over two spaced-apart pulleys 2a and 2b having central axes or axes of rotation 3a
and 3b, respectively. The conveyor belt 4 is driven by drive means (not shown) for
transporting products such as pieces of luggage, for example suitcases and the like,
in the direction of transport on the conveyor belt 4. A diverting device 5 is disposed
beside the belt conveyor 5. The diverting device 5 is provided with a diverter element
6 that extends parallel to and along the conveyor belt 4 in the passive position, but
which can pivot to the active position as shown in figures 2a-2c and figure 3b, in
which the diverter element has pivoted through an angle of about 45° about the
vertical pivot axis 9, with the diverter element extending forwards at an angle over
the entire width of the conveyor belt 4. On account of the obliquely forward
orientation of the diverter element 6, products being conveyed to the diverter
element in the active position by the conveyor belt 4 will be forced sideways towards
the longitudinal side of the belt conveyor 1 opposite the longitudinal side of the
conveyor 1, where the diverting device is disposed. The products that have been
diverted sideways from the conveyor can be intercepted by a conveyor branching off
therefrom, for example a conveyor in the form of a chute. In the active position of the
diverter element 6, said element has a greater length than in the passive position.
The manner in which said pivoting of the diverter element 6 and said adjustment of
the length thereof is realised will become apparent hereinafter.

The diverter element 6 comprises a fixed arm 10 (figure 4) and an
arm 11 (figure 5) that is movable with respect to the fixed arm 10 in the longitudinal
direction thereof. The fixed arm 10 comprises an elongated C-shaped section 15. To
increase the stiffness of the section 15, the free ends of the V-shape are connected
at space-apart locations via obliquely oriented connecting strips 29a, 29b. On the
inner side of the C-shape, the horizontal parts thereof are provided with guide strips
18, 19. Beside the centre of the width thereof, a narrow slots 35 is provided in the
upper horizontal part of the C-shape, parallel to the guide strip 18. Near the end of
the fixed arm 10 remote from the movable arm 11, a shaft member 34 extends
through the two horizontal parts of the C-shape of the section 15, in such a manner
that the fixed arm 10 can freely pivot about the shaft member 34, whose central axis
coincides with the aforesaid pivot axis 9. At the ends of the slots 35, gears 23, 24
and 25 of identical diameter are provided. The gears 23 and 24 are mounted on the
shaft member 34 above the C-shaped section 15 in such a manner as to be freely
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rotatable. Consequently, the central axis of the gears 23, 24 coincides with the pivot
axis 9. The gears 23 and 24 might also be configured as a common gear having a
height corresponding to the joint height of the gears 23 and 24. At the opposite end
of the slot 35, the gear 25 is mounted on the upper horizontal part of the C-shaped
section 15 in such a manner as to be freely rotatable, with the gears 23 and 25
extending at the same vertical level. At the end of the fixed arm 10 where also the
pivot axis 9 is located, the fixed arm 10 is provided with a pulley 12 that is rotatable
about an axis of rotation 12a. At the location of the pulley 12, the fixed arm 10 is
furthermore provided with parts 16, 17 extending perpendicularly to the longitudinal
direction of the fixed arm 10, between which parts a pulley 13 that is rotatable about
an axis of rotation 13a is provided.

The movable arm 11 comprises two U-shaped sections 26, 27,
the open sides of the U-shapes of which sections 26, 27 are directed downwards
and upwards, respectively. The sections are interconnected via a vertical connecting
beams 28a, 28b, 28c, which are also U-shaped. At their ends facing towards the
fixed arm 10, the U-shaped sections 26, 27 are provided at the inner side thereof
with sliding shoes 20, 21 and a sliding shoe 22, respectively (the second sliding
shoe, which is associated with section 26 and which corresponds to the sliding shoe
21 associated with section 27, is not shown). The sliding shoes 20, 21 are arranged
to cooperate with the guide strip 18, whilst the guide shoe 22 is arranged to
cooperate with the guide strip 19. At the end of the section 27 where the guide
shoes 20, 21 are provided, the section 27 is provided with a mounting plate 33
between the guide shoes 20, 21 and a vertical upright side of the U-shape of the
section 27, which mounting plate extends through the slot 35 of the fixed arm 10 in
the assembled condition of the diverter element 6, being movable therethrough upon
movement of the movable arm 11 with respect to the fixed arm 10. Approximately at
the longitudinal position of the sliding shoe 20, the section 27 is furthermore
provided at the bottom side thereof with a downwardly extending shaft hub 32.
During the sliding cooperation between the fixed arm 10 and the movable arm 11,
the hub 32 is positioned between the connecting strips 29a, 29b. At the ends of the
sections 26, 27 remote from the ends where the sliding shoes 20, 21, 22 are
present, the sections 26, 27 are provided with extension strips 36, 37 attached
thereto, between the free ends of which the pulley 14 is mounted in such a manner

as to be freely rotatable about the axis of rotation 14a.
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The diverting device 5 comprises a table 8, on which several
components of the diverting device 5 are movably or immovably mounted. A pulley
38 is provided on the table 8, which pulley is rotatable about a vertical axis of
rotation 38a and which has the same height as the pulleys 12, 13, 14. The pulley 38
is rotatably driven by an electric motor (not shown) at the bottom side of the table 8.
In addition to that, the table 8 is provided with a slot 39 and, parallel thereto, with a
guide strip 40 along which a slide 41 can move reciprocatingly. The slide 41
comprises a pulley 42, which is freely rotatable about a vertical axis of rotation 42a.
The diverting device 5 furthermore comprises two gears 43, 44 that extend above
the slide 41, viz. at the same vertical level as the gear 24. A toothed belt 45 is
passed over the gears 24, 43, 44 in such a manner as to extend in the form of a
triangle. The toothed belt 45 is fixedly connected to the slide 41 via a corner joint 46.
A toothed belt 47 is passed over the gears 23, 25, which belt is fixedly connected to
the mounting plate 33, and thus to the movable arm 11, by means of a mounting
plate 48.

The diverting device 5 furthermore comprises an actuator arm 49,
which is freely rotatably connected to the hub 32 at one end. The arm 49 is rigidly
connected to a vertical shaft member 50, which is in turn connected at the bottom
side of the table 8 to a crank-drive shaft mechanism 51 (see figures 2a and 2b),
which is driven by an electric motor 52.

The diverting device 5 furthermore comprises a vertically oriented
guide belt 30, which is passed over the pulleys 12, 13, 14, 38, 42. The guide belt 30
is driven via the drive of the pulley 38 in the direction indicated by the arrow 53, i.e.
in the direction in which the guide element 6 discharges products from the conveyor
belt 4 in the active position, with a component in the direction of transport 7.
Preferably, said component is of the same magnitude as the conveying velocity of
the belt conveyor 1.

The diverting device 5 operates as follows: starting from the passive
position of the diverter element 6, in which products present on the conveyor belt 4
can pass the diverging device 5 without impediment, the electric motor 52 receives
an activating signal from control means (not shown) at some point triggered by the
fact that a product on the conveyor belt 4 that is to be diverted sideways from the
conveyor belt 4 is approaching the diverging device 5. In response thereto, the
electric motor 52 is energised, as a result of which the actuator arm 49 is pivoted via
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the crank-drive shaft mechanism 51 and the shaft member 50 from the position that
is shown in figure 1a, for example, to the position that is shown in figure 2a.
Because of the engagement of the actuator arm 49 on the movable arm 11 of the
diverter element 6, the diverter element 6 will pivot as a whole from the passive
position as shown in figure 1a to the active position as shown in figure 2a, whilst in
addition the movable part 11 of the fixed arm 10 moves away from the diverter
element 6 in the longitudinal direction thereof, causing the distance between the
pivot axis 9 for the diverter element 6 and the pulley 14 to increase. The length
along which the diverter element 6 extends as a result thereof suffices to cover the
full width of the conveyor belt 4, which would not be possible with the length that the
diverter element 6 takes up in the passive position.

As a result of the extension of the movable arm 11, also the toothed
belt 47 is driven, since the movable arm 11 and the toothed belt 47 are connected
via connecting plates 33, 48. Consequently, the toothed belt 23 will rotate about its
axis of rotation and thus impart such a rotation to the gear 24 as well. Subsequently,
the toothed belt 45 is driven via the gear 24, with the toothed belt 45 causing the
slide 41 to move from a starting position as shown in figures 3a, 1a to an end
position as shown in figures 3b, 2a. As a result of the movement of the slide 41 from
the starting position to the end position, the length of the path along which the guide
belt 30 extends past the five pulleys 14, 38, 42, 30, 12 remains constant, so that it is
ensured that the belt 30 will continue to be driven via the pulley 38. In order to make
it possible to compensate for minimal differences in the path length of the guide belt
30 between the passive position and the active position, it is possible, if desired, to
configure the slide 41 with resilient means such that the tension in the guide belt 30
can remain substantially the same.

Exactly the opposite takes place upon movement of the diverter
element 6 from the active position to the passive position once the product in
question has been diverted from the conveyor belt 4 (and the next product is not
intended for being diverted from the conveyor belt 4). The driving motor 52 causes
the actuator arm 49 to pivot via the crank-drive shaft mechanism 51 from the
position that is shown in figure 2a back to the position that is shown in figure 1a, with
the movable arm 11 being moved back into the fixed arm 10 of the diverter element
6 on the one hand and the diverter element 6 as a whole pivoting back to the passive
position that is shown in figure 1a. Because of the transmission between the toothed
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belts 45 and 47 via the gears 23, 24, the slide 41 will furthermore return to the
starting position again, so that the situation as shown in figure 1a applies again.

Figures 6a-10 relate to a second preferred embodiment of a device
according to the present invention. Figures 6a-6¢c and figure 8a show the device in
the passive position thereof, whilst figures 7a-7c and figure 8b show the device in
the active position thereof.

The device comprises a belt conveyor 101 and the diverging device
105. The belt conveyor 101 is comparable to the belt conveyor 1 and requires no
further explanation.

The diverging device 105 comprises the diverter element 106, which
is pivotable about a pivot axis 109 between the passive position and the active
position. The diverter element 106 comprises a fixed arm 110 (see figure 9) and an
arm 111 (figure 10) which is movable with respect to the fixed arm 110. The fixed
arm 110 comprises a laterally oriented U-shaped section 115 having an upper
horizontal part 161, a lower horizontal part 162 and a vertical part 163 that
interconnects the two horizontal parts 161, 162. Pulleys 112, 113 are provided at
both ends of the U-shaped section 115, which pulleys are rotatable about axes of
rotation 112a, 113a, respectively. A shaft member 164 extends above the horizontal
part 161, which shaft member is rigidly connected to the pulley 112. Mounted on the
horizontal part 161 is an electric motor 155 comprising a transmission 166 for
rotating the pulley 112 via the shaft member 164. Guide strips 118, 119 are mounted
to the vertical part 163 on the inner side of the U-shaped section 115, which guide
strips extend in slightly spaced-apart parallel relationship in the longitudinal direction
of the U-shaped section 115. A shaft member 134, whose central axis coincides with
the aforementioned pivot axis 109, extends through the horizontal parts 161, 162 of
the U-shaped section 115 near the pulley 112. The shaft member 134 is rigidly
connected to the U-shaped section 115 and extends below the lower horizontal part
162 to a significant extent, so that the journalling of the shaft member 134 for
rotation of the diverter element 106 about the pivot pin 109 can take place below the
horizontal part 162.

The movable arm 111 (figure 10) comprises a section 157 of
substantially C-shaped cross-section, which cross sectional configuration is not
entirely constant along the length of the section 167. The section 167 is substantially
made up of an upper horizontal part 168 and a lower horizontal part 169, which are



10

15

20

25

30

WO 2006/068470 PCT/NL2005/000875

14

interconnected via a vertical part 170. The horizontal parts 168, 169 are wider on the
sides of the section 157 that face towards the fixed arm 110, thus forming projecting
parts 116, 117, between which the pulley 114 is freely rotatable about a vertical axis
of rotation 114a. At the same end, the vertical part 170 is provided with two recessed
parts 171, 172. At the outer side of the section 167, guide shoes 120, 121 are
provided within the recessed parts 171, 172 for guiding cooperation with the guide
strips 118, 119, respectively. A vertical hub 132 is rigidly attached to the upper side
of the horizontal part 168. Recessed parts 173, 174 collinear with the recessed parts
171, 172 are provided along the part of the length of the section 167 where no
recessed parts 171, 172 are present, which recessed parts 173, 174 are narrower
than the recessed parts 171, 172 and which are intended to provide space for the
guide strips 118, 119. At the end of the section 167 opposite the pulley 114,
extension strips 136, 137 are provided on the horizontal parts 168, 169, between
which the pulley 142 is freely rotatable about the vertical axis of rotation 142a.

In the assembled condition of the diverter element 106, the
horizontal parts 161, 162 of the fixed arm 110 extend at the outer side of the
respective horizontal parts 168, 169 of the movable arm 111.

The diverter element 106 furthermore comprises an endless guide
belt 130, which is passed over the pulleys 112, 113, 114, 142 and which is driven in
the direction indicated by the arrow 153 by the action of the electric motor 165.

The diverter element 106 furthermore comprises an actuator arm
149, which is rotatably connected at one end to the shaft hub 132 and which is
rigidly connected at the opposite end to the shaft member 150, which is in turn
connected at the bottom side of the table 108 to a crank-drive shaft mechanism 151
that is driven by the electric motor 152.

The operation of the device is as follows: once a control system (not
shown) has determined that a product that is approaching the diverter element on
the belt conveyor 101 is to be diverted sideways therefrom, the diverter element 106
must be moved from the passive position to the active position. The electric motor
152 is to that end energised, with the outgoing shaft of said electric motor rotating
half a revolution, causing the actuator arm 149 to pivot through about 45° about the
central axis of the shaft member 150. The result is that on the one hand the movable
arm 111 moves outwards with respect to the fixed arm 110, whilst on the other hand
the diverter element 106 as a whole pivots about the pivot axis 109. Once the
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product in question has been diverted from the belt conveyor 101, the electric motor
can rotate a next half revolution, causing the diverter element 106 to pivot back to
the passive position, whilst in addition the diverter element assumes its original
length again. Suitable timing makes it possible to achieve that the electric motor
152, after having rotated the first half revolution, will not stop once the diverter
element 106 has reached the active position but will immediately proceed with the
second half revolution, so that the diverter element 106, too, will immediately pivot
back to the passive position again without stopping.

Figures 1-13 schematically show three alternative embodiments of a
device according to the invention. All the figures show a conveyor 201 for conveying
products thereon in the direction indicated by the arrow 202. Each of the figures 11-
13 shows the diverter element both in the passive position and downstream in the
active position; in the active position the same numerals are used as in the passive
position, with the addition of an apostrophe, however.

The embodiment that is shown in figure 11 shows a great deal of
resemblance with the embodiment that is shown in figures 6a-10. The diverter
element 301 comprises pulleys 302, 303, 304, 305, with the pulleys 302 and 303
forming part of a base part of the diverter element 301 and the pulleys 304 and 305
forming part of a part of the diverter element that is movable with respect to the base
part. A guide belt 306 is passed over the pulleys 302, 303, 304, 305, which guide
belt is driven via the drive of one of the pulleys, of which the pulleys 302 and 303 are
most likely to be used for this purpose. Using the directly drivable, active piston-
cylinder combination 307, the distance between the pulleys 302 and 305 can be
changed by moving the movable arm with respect to the fixed arm of the diverter
element 301.

An important difference between the embodiment that is shown in
figure 11 and the embodiments that are shown in figures 6a-10 is the fact that in the
embodiment of figure 11 the pivot axis 308 for the diverter element 301 coincides
with the central axis of the pulley 302. Unlike the first and the second preferred
embodiment, pivoting of the diverter element 301 about the central axis of the pulley
302 does not take place by means of an active actuator arm (which would also be
possible), but by means of a drive unit which acts directly on the shaft that extends
through the central axis of the pulley 302, to which shaft the diverter element 301 is
rigidly connected.
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The diverter element 401 that is shown in figure 12 comprises three
pulleys 402, 403, 404, of which pulleys the pulleys 402, 403 form part of a fixed arm
of the diverter element 401, whilst the pulley 404 forms part of an arm of the diverter
element 401 that is movable with respect to the fixed arm. In addition to that, a fixed
pulley 405 is provided, which is comparable to the pulley 38 that is used in the first
preferred embodiment, and the pulley 406, which forms part of a slide and which can
move reciprocatingly in a manner that is comparable to the manner in which the
pulley 42 that is used in the first preferred embodiment reciprocates. A guide belt
408 is passed over the five pulleys 402, 403, 404, 405, 406. Pivoting of the diverter
element 401 about the central axis of the pulley 402 takes place in a manner which
is comparable to the pivoting in the embodiment that is shown in figure 11, viz. via a
driven shaft that extends concentrically with the central axis of the pulley 402.

A difference between the embodiment of figure 12 and the first
preferred embodiment of figures 1a-5 is the fact that the pivot axis 407 for the
diverter element 401 coincides with the central axis of the pulley 402. A difference
with the embodiment of figure 11 is the piston-cylinder combination 410 which, in
contrast to the piston-cylinder combination 307, is passive by nature. Extension of
the piston of the piston-cylinder combination 410 takes place by means of the
arm 409, which arm moves along and is connected to an end of the piston of the
piston-cylinder combination 410 at one end and which can rotate about a vertical
axis at another end, at the location indicated by numeral 411. Pivoting of the diverter
element 401 causes the arm 401 to pivot as well, as a result of which the piston-
cylinder combination 410 and thus the pulley 404 is extended.

In the embodiment comprising the guide belt 507 that is shown in
figure 13, the fixed arm of the diverter element 501 comprises only one pulley 502,
in contrast to the embodiment of figure 12, the central axis of which pulley 502
coincides with the pivot axis for the diverter element 501. For the rest the pulleys
504, 505 and 506 are absolutely comparable to the pulleys 404, 405 and 406 in
figure 12. Like the piston-cylinder combination 307 of figure 11, the piston-cylinder
combination 508 is in the active position.
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CLAIMS

1. A device for selectively diverting products sideways from a load-
bearing conveying surface of a conveyor, comprising a diverter element provided
with a guide belt that can be driven by drive means, which belt is passed over two
pulleys at ends of the diverter element, which pulleys are rotatable about vertical
axes of rotation, one of which two pulleys is rotatable with respect to a base part of
the diverter element and the other of which two pulleys is rotatable with respect to a
part of the diverter element that is movable with respect to the base part, pivoting
means for pivoting the diverter element reciprocatingly about a vertical pivot axis
extending on one side of the conveyor, between a passive position, in which the
diverter element extends beside the conveying surface so as to allow products on
the conveying surface to pass freely, and an active position, in which the diverter
element extends at least partially above the conveying surface for diverting products
on the conveying surface sideways from said conveying surface, and length-
adjusting means for increasing the distance between the pivot axis and one end of
the diverter element upon pivoting from the passive position to the active position
and decreasing the distance between the pivot axis and the end of the diverter
element upon pivoting from the active position to the passive position, wherein the
movable part of the diverter element moves with respect to the base part of the
diverter element so as to increase or decrease the distance between the pivot axis
and the end of the diverter element, characterized in that the device comprises an
actuating element that engages the movable part of the diverter element, which
actuating element can be moved between a first position and a second position by
moving means so as to cause the diverter element to pivot between the passive
position and the active position under the influence of the movement of the actuating
element between the first position and the second position, and/or to increase or
decrease the distance between the pivot pin and one end of the diverter element.

2. A device according to claim 1, characterized in that the actuating
element is pivotable about a first further vertical pivot axis between said first position
and said second position.

3. A device according to claim 2, characterized in that said first further
vertical pivot axis is located on the same side of the conveyor as the vertical pivot
axis.
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4, A device according to claim 2 or 3, characterized in that said first
further vertical pivot axis is located betweén the ends of the diverter element, seen
in the direction of transport of the conveyor.

5. A device according to claim 2, 3 or 4, characterized in that the
diverter element pivots in the opposite direction between the passive position and
the active position when the actuating element pivots between the first position at
the second position.

6. A device according to any one of the preceding claims,
characterized in that the entire actuating element extends between the ends of the
diverter element, seen in the direction of transport.

7. A device according to any one of the preceding claims,
characterized in that the actuating element is at least substantially elongated in
shape.

8. A device according to any one of the preceding claims,
characterized in that the actuating element is at least substantially rectilinear in
shape.

9. A device according to any one of the preceding claims,
characterized in that the actuating element is made up of a rigid arm.

10. A device according to any one of the claims 1-8, characterized in
that th‘e actuating element is made up of an extensible arm.

11. A device according to claim 10, characterized in that the extensible
arm also engages the base part of the diverter element.

12. A device according to any one of the preceding claims,
characterized in that the actuating element is made up of an arm which moves along
for moving of the actuating element between the first position and the second
position in response to the pivoting of the diverter element about the pivot axis.

13. A device according to any one of the preceding claims,
characterized in that the engagement by the actuating element on the movable part
of the diverter element takes place on a side of the movable part of the diverter
element that faces towards the pivot axis.

14, A device according to any one of the preceding claims,
characterized in that the guide belt is an endless belt.

18. A device according to any one of the preceding claims,
characterized in that the guide belt is passed at least over a third pulley which is
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rotatable about a vertical axis of rotation and which is movable between a starting
position and an end position for keeping the length of the path along which the guide
belt moves at least substantially constant during said increasing or decreasing of the
distance between the pivot axis and one end of the diverter element.

16. A device according to claim 15, characterized in that the third pulley
can move reciprocatingly beside the conveying surface between the starting position
and the end position.

17. A device according to claim 15 or 16, characterized in that the
device furthermore comprises mechanical transmission means for moving the third
pulley between the starting position and the end position in response to the increase
or decrease of the distance between the pivot axis and one end of the diverter
element.

18. A device according to claim 17, characterized in that the
transmission means comprise a first transmission gear, a first transmission element,
a second transmission gear and a second transmission element, wherein the first
transmission element is connected to the movable part of the diverter element on
the one hand and co-operates with the first transmission element on the other hand,
the second transmission element is connected to the third pulley on the one hand
and to the second transmission element on the other hand, and wherein the first
transmission gear and the second transmission gear are arranged for joint rotation.
19. A device according to claim 18, characterized in that the first
transmission gear and the second transmission gear are collinear.

20. A device according to claim 19, characterized in that the first
transmission gear and the second transmission gear are made up of one common
transmission gear.

21. A device according to claim 18, 19, 20, characterized in that at least
one of said first transmission gear and said second transmission gear is collinear
with the pivot axis.

22. A device according to any one of the claims 18-21, characterized in
that at least one of said first transmission element and said second transmission
element is of an elongated, flexible type.

23. A device according to claim 22, characterized in that said at least
one elongated, flexible transmission element is an endless element.

24, A device according to any one of the preceding claims,
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characterized in that the movable part and the base part each comprise two pulleys.
25. A device according to claim 24, characterized in that the two pulleys
of the base part and/or of the movable part are positioned at fixed positions relative
to each other.

26. A device according to any one of the preceding claims,
characterized in that the diverter element extends over the full width of the conveyor
in the active position.
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