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Device and method confignred to control rotation of an object on a carrier

The present invention relates to a device and a method configured to control
rotation of an object on a carrier. ' '

Palletizing infeed systems are used to customize pallet layer forming of
products, by positioning and/or orientating products ona carrier, One.ntatmg products on the
carrier relates to rotation of said object on said cartier. _ ’

Products are understood to mean, among other thinéé, (cardboard) boxes and
trays, but also filled bags. In the application, such products are mainly referred o as objects.

To posmon and/or orient such products, palletizing infeed systems Ay use one
or more of guided mks roller belts or robotics.

It is an object for most palletmng infeed systems to provide improved flexibility
for customized pallet layer forming of the most varied products, and at the highest possible
throughput rates. Moreover, in order to ensure proper formanon, it s also an object to -
precisely arrange the varied products at the high throughput rate. As the throughput rate
increases, this often reduces the accuracy of positioning and/or orientating of the products.

H is important that independent objects have sufficient space that allow them to
be individually manipulated, .. positioned and/or oriented. The available space around an
object may be adversely influenced by a too [imited spacing between successive objects.
Although 4 too limited spacing may already occur between successive objects that are
substantially aligned relative to éach-other, a misaligned object may even firther diminish the
available spacing. In a worst case misalignment situation ofa WMar object, the diagonal
of said object may be aligned instead of one of the sides of the object. When successive
objects are misaligned, the spacing is even further reduced, '

US 2007/205083, which forms the closest prior art, discloses 2 method and
apparatus for reducing the likelihood of 4n object becoming jarnrhcd in a conveyor system. A
dimension of the object is measured, and rotated if this dimension is greater than a threshold
value. The device of US 2007/205083 only roughly and inaccurately aligns objects. It sufﬁbes
if the corrected orientation of the objects allows them to passa cﬂﬁCal’pgssage in the conveyor
system, e.g. enter an inspection unit of a luggage handling system at an airport. Contrary to
palletizing infeed systems, the alignment is not a critical factor in luggage handling.

EP 2 792 623 discloses a device and method for forming a predefined formation
on & conveyor belt. A gripper repositions the objects in the desired formation. In order to grip
an object, the gripper itself requires the objects to be provided in an aligned manner.
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Consequently, the giipper of EF 2 792 623 re-aligns the ObjBCtS, instead of aligning objects
that may be provided in a random orientation.

An object of the present invention is to provide a device, that is improved
relative to the prior art and wherein at least one of the above stated problems is obviated.

The devi¢e comprises a meter configured to measure a dimension of the object
relative to at least one direction. With such a meter it is possible to measure a dimension of the
object relative to at least one direction and rotating the object around 4n upright axis line,
Based on these measurements, it is possible to determine a variation of the dimension of the *
object. The device comprises a controller configured to determine this variation of the
dimension of the object, said controller fugther being configured to control rotation of the
object to align said object in & desited orientation based on the determined variation of the
dimension of the object. With the maeter, it is furthermoro possible to measure a spacing
batween successive objects.

Substantially rectangular objects are to be mterpreted broad in the teachmg of
this invention, and may also encompass e.g. bag-like objects (such as bags filled with sand,
potting soil, fertilizer or food for animals). For the invention, an object is interpreted as being
substantially rectangular if it defines an orientation with a side thereof, that may be aligned in
line with a transport direction of said object.

If the alignment of a first object is known, and preferably substantially in line
with a transport direction of said object, the spacing between this first object with known
alignment may be used by said meter to determine whether or not a successive objectis
correctly aligned of may need adjustment. Furthermore, as described in the introduction, it is
also important that independent objects havs sufficient space that allow them to be
individually manipulated, i.e. positioned and/or oxiented,

For many practical applicatioﬁs, and especially, for palletizing nifeed systems,
accurate alignment is a critical factor. Accurate alignment of an object relative to e.g. a
transport direction thereof, requires that one or more than one absclute outer dimension of the
object is determined. To the contrary, the prior art device of US 2007/205083 measurés a
frontal surface of the object to assess whether or not it may pass through a critical passage. If a
measured object is not perfectly aligned, which is generally the case with luggage in a luggage
handling system, the frontal surface is defined by a sectional inner dimension of the object.
The invention requires the meter to‘measure an outer dimension of a side surface of the object,
allowing the controller to align the side surface of said object substantially in line with the
transport direction.

CA 3046054 2019-11-06
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In the following description preferred embodiments of the present invention are
further elucidated with reference to the drawing, in which:

Figure 1 s a perspective view of a device according to the invention;

Figure 2 is a schematic top view of the application of a device according to the
invention in a palletizing infeed system; ’

Figure 3 is a schematic top view of the dcvmc accordmg to figure 1;

Figure 4 is a schematic top view of the device according to figure 3, wherein
objects are rotated around an upnght axis line;

Figures 5 and 6 are schematic top views of the device accordmg to figures 3 and
4, wherein objects that are positioned off-centre on the carrier are detccn,d,

Figure 7 is a top view of a further embodiment, wherein the carrier comprises a
split roller conveyor; and

Figure 8 is a top view of a further embodiment, comprising a robot.

The device 1 shown in figures 1 and 2 comprises a carrier 2 to subsequently
carry objects 3, and a meter 4 configured to measure a dimension 5 of the object 3 relative to
at least one direction 6. The device 1 further comprises a controller 7 configured to determine
a variation of the dimension 5 of the object 3 and configured to control rotation of the object 3
to align said object 3 in a desired orientation based on the determined variation of the
dimension 5 of the object 3.

The meter 4 is configuted to measure an outer dimension of a side surface of the
objeet 3, and the controller 7 is configured to align the side surface of said object 3
substantiaily in line with a transport direction of said object 3. Based on the outer dimension of
a side surface of the object 3, thc‘ controller 7 can éccﬁrately'align said object 3 in a desired
orientation. _ | :
The cartier 2 is configured to Subséquently rotate the abjects 3 on the camier 2,
and the controller 7 is configured to control rotation of the object 3 on the carrier 2. In this
way, the device ] is capable of successwely orientating and positioning objects 3 to fonn a
customized pallet layer 8, as shown i m figure 2.

The meter 4 comprises one or more than one detector 9. The meter 4 mmpnses
at least one detector 9 from a group compnsmg at least one of a proximity sensor, a photo
sensar, a video sensor, an ultrasonic sensor. As shown in figures 3-8,&}‘19.- meter 4 comprises an

array of sensors 10,
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In the figures, the measurement direction 6 is mainly from the side, both straight
(elucidated in figure 4) and/or oblique (elucidated in figures 5 and 6), but the measurement
direction 6 may correspond to at least one of a side, top, frontal, rear or oblique view.

The palletizing infeed system 26 shown in figure 2 comprises a turning part 27, a
formation part 28 and a layer buffer 29. In the turning part 27, objects 3 are orientated and/or
positioned. For this orientating and positioning, a meter 4 is used as described below in more
detail.

In figures 1 and 2, a further meter 4’ is arranged above the carrier 2 and transverse
with respect to the direction of movement 11 of said conveyors 13, 15. This further meter 4’ is also
shown in figure 6, where it provides an alternative way to determine an oblique orientation of an
object 3 on said carrier 2. When looking from above in downward direction towards the carrier 2,
specific detectors 9, 10 of meter 4* will detect an object 3. If the object 3 is aligned with the
moving direction 11 of said carrier 2, multiple detectors 9, 10 will more or less simultaneously
detect the object 3 that approaches the detected area frontal. However, if the object 3 is misaligned
— as shown in figure 6 — the most forward-facing corner of said object 3 will be detected as first. In
this way, the further meter 4’ is able to distinguish between objects 3 that are aligned with the
direction of movement 11 and objects 3 that are orientated oblique with respect to the direction of
movement 11, Also, dependent on which corner of said object 3 is most forward-facing in the
direction of movement 11, the controller 7 may decide which rotation is expected to result in the
desired alignment in the most efficient manner.

The formation part 28 may be provided with even further meters 4 (figure 2) that
are used to determine a position of an object 3 on the formation part 28. Using slides 30, the
objects 3 may be shifted towards a desired position.

Also the layer buffer 29 may be provided with a further meters 4’°" that are
capable of determining a spacing between (rows of) objects 3 on said layer buffer 29 (figure 2).

Figure 4 shows the method steps of providing an object 3, measuring a dimension
5 of the object 3 relative to at least one direction 6, rotating the object 3 around an upright axis line
12, and determining a variation of the dimension 5 of the object 3, thereby aligning the object 3 in
a desired orientation based on the determined variation. If a rectangular object 3 is aligned with a
transport direction of carrier 2, the meter 4 that is arranged on the side of the carrier 2 in figure 3,
will measure a dimension 5 of the object 3 that corresponds to the length L. (shown) or width W of
said object 3.

In the embodiments shown in figures 1, 3-7, the carrier 2 comprises two parallel
conveyors 13. Two parallel conveyors 13 are capable of functioning as a turning conveyor. The

object 3 may be supported on the two parallel conveyors 13, and by causing a speed difference
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between the two parallel conveyors 13 the object may be rotated. If the two parallel conveyors 13
are driven in a same direction of movement 11 during rotating the object 3, the object 3 is rotated
during a continuous forward transportation, Alternatively, it is also possible to rotate an object on a
spot by driving the two parallel conveyors 13 in opposite directions.

The conveyors 13 may comprise a belt (figures 3-6) or, preferably, comprise a split
roller conveyor 14 (figure 7). A split roller conveyor 14 comprises two parallel tracks 15 of driven
rollers 16. An advantage of a split roller conveyor 14 is that they may comprise at least two
independently drivable sections 17, 18 that are arranged subsequently in-line, i.e. in a driving
direction 11 of said conveyors 13. The meter 4 is preferably configured to measure a spacing 24
between successive objects 3, in which case the controller 7 is configured to adjust said spacing 24.
Adjusting the spacing 24 between successive objects 3 may be performed by independently driving
at least two drivable sections 17, 18 of said carrier 2 at a different speed. For example, when the
upstream drivable section 17 moves at a slower speed than the downstream drivable section 18, the
spacing 24 between successive objects 3 is increased.

The two parallel conveyors 13 may each comprise an inclination in a direction
transverse to a direction of movement 11 of said conveyors 13, wherein the two parallel conveyors
13 together define a V-shape. Thus, the two parallel conveyors 13 together define V-shape,
wherein each leg of the V is formed by one of the parallel conveyors 13.1f a side of an object 3
facing the conveyors 13 is curved instead of substantially flat, the V-shape may increase the
contact surface between the object 3 and the conveyors 13. In this way, also objects resting on
curved sides thereof may be effectively rotated using the two parallel conveyors 13,

Preferably, the inclination of the two parallel conveyors 13 is adjustable. The
controller 7 may adjust the level of inclination based on the measured dimension 5 of the object 3.
The V-shape may facilitate an even distribution of the objects 3 over the two parallel conveyors 13.
If an object 3 is distributed evenly, i.e. centered, on the two parallel conveyors 13, objects 3 may
be rotated with a high level of accuracy. Also, for objects 3 resting with a curved surface thereof on
the two parallel conveyors 13, the contact surface may be optimized by adjusting the level of
inclination based on the curvature of the surface with which the object 3 is resting on the two
parallel conveyors 13.

An optional (not shown) press may be provided that is configured to press the
object 3, at least during rotating said object around the upright axis line thereof, on the two parallel
conveyors 13. The press thus presses the object with a force oriented opposite the upright axis line
12. In this way, the press provides grip between the two parallel conveyors and the object 3, and

thereby guarantees a reliable and accurate rotating action of said object 3.
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The method comprises the step rotating the object 3 around an upright axis line 12,
and determining a variation of the dimension 5 of the object 3 (figure 4). The method preferably
further comprises the step of determining at least one minimum value of a dimension 5 of the
object 3. This minimum value not necessarily corresponds to an absolute minimum, i.e. the
smallest side (width W) of a rectangular object 3. During the process of rotating of e.g. a
rectangular object 3, both the width W and the length L of said product will be measured as a
minimum value during rotating. The method shown in figure 4 comprises rotating the object 3
around an upright axis line 10 until at least one minimum value is measured. Please note that the
rightmost position of object 3 has a length L that is aligned with the transport direction 11 of said
carrier 2. This length L is a dimension 5 that is less than the dimensions 5 of the other three objects
3, which are all oriented oblique on the carrier 2. Moreover, this length L is measured as a
minimum value, since dimension 5 will grow if object 3 was rotated further and would become
oblique relative to the transport direction 11 of said carrier 2.

The method may also comprise the steps of rotating the object 3 around an upright
axis line 12, successively or continuously measuring a dimension 5 of the object 3 relative to at
least one direction 6, and computationally deriving at least one minimum value of said object.
Rotating an object 3 will result in a periodic mathematical function from which the dimension of
the object may be derived by evaluating the minima, maxima and/or local minima of the function.
For example, a square object that is rotated at a constant speed will result in a mathematical
function with a sinusoidal form. For a rectangular object 3, a minimum of the periodic
mathematical function will correspond to a width, a maximum will correspond to a diagonal, and a
local minimum will respond to a length of said rectangular object 3.

The shown method comprises the step of storing at least one minimum value of the
object 3 in a memory.

In addition to determining and storing a minimum value of a dimension 5 of said
object 3, the method may further comprise the step of determining a maximum value of a
dimension 5 of the object 3. A rectangular object 3 will only have one maximum value that
corresponds to a diagonal cross sectional distance through the object 3.

For determining such a maximum value, the method may comprise the step of
rotating the object 3 around the upright axis line 12 until a maximum value is measured.

As an alternative for, or addition to measuring of the maximum value, the method
may comprise the steps of rotating the object 3 around an upright axis line 12, successively or
continuously measuring a dimension 5 of the object 3 relative to at least one direction 6, and
computationally deriving a maximum value of said object 3 from a periodic mathematical function.

This maximum value of the object 3 may be stored in a memory.
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The method may comprise the step of determining the dimensions of said object 3
based on the determined at least one minimum value of the object and the determined maximum
value of the object 3. Especially if the shape of the object 3 is known, the dimensions may be
casily obtained. E.g. for a rectangular object 3, the dimension length L. and width W may be easily
derived from the measured values.

The method may further comprise checking if an actual orientation of said object
corresponds to the desired orientation of said object by the steps of measuring a dimension of the
object relative to at least one direction, and comparing said measured dimension with the
determined at least one minimum value of said object. For a rectangular object 3, the minimum
value will correspond to the length L or width W of said object 3. Based on the dimension 5
measured by meter 4, the device 1 is able to check if the length L or width W is aligned with the
driving direction 11 of the carrier 2. If the dimension 5 measured by meter 4 differs from a
minimum value, then it is known that the object 3 is positioned oblique instead of being aligned (as
shown in left three positions of object 3 in figures 4 and 7).

In order to align an object 3 that is oriented oblique, the method may comprise the
step of rotating the object 3 around an upright axis line 12 until the measured dimension 5 of the
object 3 corresponds to the determined at least one minimum value of said object 3.

As mentioned before, the variation of a dimension 5 of a rectangular object 3 will
follow a periodical path that may be used to computationally derive a minimum or maximum value
of said object 3 from a series of measurements of dimension 5. It is also conceivable that the
dimensions of the object 3 are known, and the controller 7 may rotate the object 3 until the meter 4
measures a value corresponding to either a width W or length L of said object 3 that corresponds
with the desired orientation of said object 3 on said carrier 2.

An improved accuracy may be obtained by the steps of rotating the object 3
around an upright axis line 12, and adjusting the rate of rotating the object 3 based on the
difference between the measured dimension 5 of the object 3 and the at least one minimum value
of said object. The method may thus real time adjust the rate of rotation based on the measured
dimension 5 of the object 3. The at least one minimum value may be determined or known.

In order to have a predictable and desired rotation of the object 3, it is desired that
the object 3 is evenly distributed on the carrier 2, i.e. supported evenly by the two conveyors 13. In
order to check if the object 3 is positioned evenly distributed, the device 1 may comprise a first
detector 19 that is oriented oblique relative to a direction of movement 11 of the carrier 2, wherein
the first detector 19 is arranged next to the carrier 2 (figure 5). If the dimensions of the object, e.g.
length L and width W of a rectangular object 3 are known, first detector 19 suffices for checking if

object 3 is positioned centered on carrier 2.

Date Regue/Date Received 2023-05-31
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The centered positioning of an object 3 on carrier 2 may even more accurately be
assessed with a device 1 further comprising a second detector 20 that is oriented oblique relative to
a direction of movement of the carrier 2, wherein the first oblique detector 19 and the second
oblique detector 20 are arranged on opposite sides next to the carrier 2. The method corresponding
5  to this embodiment comprises determining if an object 3 is evenly distributed on the carrier 2 by
comparing detector data of the first oblique detector 19 and the second oblique detector 20 that are
both oriented oblique relative to a direction of movement 11 of the carrier 2, wherein the first
oblique detector 19 and the second oblique detector 20 are arranged on opposite sides next to the
carrier 2. If the first oblique detector 19 and second detector 20 detect the object 3 at substantially

10 the same time, object 3 is substantially centered. If the difference in time between detection of the
object 3 by the carliest of the first and second oblique detectors 19, 20 and by the latest of the first
and second oblique detectors 19, 20 exceeds a certain predetermined threshold, than the object 3 is
considered to be unevenly distributed. The controller 7 may cause an alarm and even stop the
device 1 for manual interference by a human operator.

15 The above described ways of checking if the object 3 is centered on the carrier 2
presuppose that the dimensions of said object 3 are known, either in advance or
determined/measured by the device 1. In that case, the sensors 10 of meter 4 may check if the
measured dimension 5 corresponds to a known dimension 5 of said object 3 to check if the object 3
is aligned, i.e. not positioned oblique on carrier 2.

20 Also, if dimensions of the objects 3 are known in advance, the controller 7 may
casily recognize if an object 3 with a deviating size or abnormal shape is provided on the carrier 2.
If deviating objects 3 are not acceptable, the controller 7 may stop the process and alarm an
operator. Abnormal shapes of an object 3 may also be caused by a dented object 3, which may thus
be recognized by the device 1 according to the invention.

25 However, if the dimensions of the object 3 are not (yet) known, it is necessary to
determine the alignment of said object 3 alternatively, because the dimension 5 measured by meter
4 cannot be compared with a known dimension of ¢.g. a length L or width W of the object 3.
Figure 6 shows a further embodiment of the device 1, which is capable to determine if an object 3
is positioned centered, i.e. evenly distributed on the carrier 2, without using the dimension 5

30  measured by meter 4. The device 1 in figure 6 further comprises at least a third detector 21 that is
oriented oblique relative to a direction of movement 11 of the carrier 2, wherein the third detector
21 is arranged next to the carrier. The method corresponding to this embodiment comprises the
step of comparing the measurement of the third detector 21 with the measurement of at least one of
the first 19 and second oblique detector 20. The third oblique detector 21 is preferably compared

35  with a detector arranged on the same side of the carrier 2.
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In figure 6, also a fourth detector 22 is shown, which illustrates that the
embodiment of figure 5 would also be capable of performing the method steps described using
figure 6. By measuring the time difference between different oblique detectors 19, 20, 21, 22 an
oblique orientation may be determined by controller 7. One of the first oblique detectors 19 or
second oblique detectors 20 may function as a third oblique detector 21. A further oblique detector
of the first oblique detectors 19 or second oblique detectors 20 may even function as a fourth
oblique detector 22. The first oblique detector 19, second oblique detector 20, third oblique
detector 21 and fourth oblique detector 22 have oblique measurement directions 197, 207, 21’ and
22’ respectively, and are preferably all integrated in meter 4. These oblique detectors 19, 20, 21,
and 22 preferably comprise at least one detector from a group comprising at least one of a
proximity sensor, a photo sensor, a video sensor, an ultrasonic sensor. If suitable sensors are used,
they may function both as a detector to measure a dimension 5 of the object 3 relative to at least
one measurement direction 6, and also as an oblique detector.

Optimization of the rate of rotating the objects 3 may be obtained by assessing
how easy or difficult it is for the controller 7 to align the side surface of said object 3 substantially
in line with the transport direction. If alignment is easily reached the controller may gradually
increase the rate of rotating the objects 3. However, if alignment is relatively difficult to reach, the
controller 7 may lower the rate of rotating the objects 3. In this way, the controller 7 will gradually
optimize the step of rotating the object to align a side surface thereof substantially in line with a
transport direction of said object. This optimization result in a stable and reliable alignment of
objects, at the highest rate possible.

The invention may be used on various types of carriers 2, such as conveyor belts
using driveable roller sets or automated conveyance platforms using driveable rollers, or, as shown
in figure 8, may comprise a robot 23 with a gripper to subsequently rotate the objects 3. A robot 23
may orientate an object 3 and simultaneously adjust a spacing 24 in addition to the spacing 24
already being influenced by the corrected orientation of said object 3.

The meter 4 is preferably configured to measure spaces between successive objects
3. Using information about the available distance between successive objects 3, the controller 7
may determine whether or not sufficient space is available (o rotate an object 3 and bring it into the
desired alignment thereof. It is however noted that this functionality of determining spaces may
also be applied independently from aligning objects in a desired orientation, and may even be
arranged in retrofit.

Measuring the spaces between successive objects 3 may also provide valuable
information for the controller 7 that is not necessarily related to rotating the objects 3. For example,

an occurring congestion may be recognized early, and the controller 7 may be configured to adjust
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the driving speed of the carrier 2 to mitigate the congestion before problems arise. As the latter is
not necessarily related to rotating the objects 3, it may be applied independent of the capability to
rotate the objects 3.

The controller 7 may be configured to be self-learning, so that an ever increasing
efficiency of successively orientating and positioning objects 3 to form a customized pallet layer is
obtained.

Although they show preferred embodiments of the invention, the above described
embodiments are intended only to illustrate the invention and not to limit in any way the scope of
the invention. Accordingly, it should be understood that where features mentioned in the appended
claims are followed by reference signs, such signs are included solely for the purpose of enhancing
the intelligibility of the claims and are in no way limiting on the scope of the claims. Furthermore,
it is particularly noted that the skilled person can combine technical measures of the different

embodiments. The scope of the invention is therefore defined solely by the following claims.
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CLAIMS

1. A device, comprising:

- a carrier, wherein the carrier is an object carrier that is configured to
subsequently carry and transport substantially rectangular objects in a transport direction, wherein
the carrier comprises at least one of object rotation means selected from the group consisting of:

- at least two independently drivable sections that comprise two parallel

cOnveyors;

- a conveyor belt using a driveable roller set;

- an automated conveyance platform using drivable rollers; and

- arobot with gripper to subsequently rotate the substantially rectangular
objects;

- a meter, wherein the meter is an object dimension meter configured to measure a
dimension of the substantially rectangular objects relative to at least one direction; and

- a controller configured to control the object rotation means to rotate at least one
object wherein the controller is an object rotation controller,
characterized in that

- the object dimension meter comprises an array of sensors arranged in said
transport direction along the carrier; and

- the object rotation controller is configured to determine a variation of the
dimension of the substantially rectangular objects and configured to control rotation of the
substantially rectangular objects to align a side surface of the substantially rectangular objects
substantially in line with the transport direction based on the variation of the dimension of the

substantially rectangular objects.

2. The device as claimed in claim 1, wherein the meter is further an object spacing
meter configured to measure a spacing between successive substantially rectangular objects and

wherein said controller is further configured to adjust said spacing.

3. The device according to any one of claims 1 and 2, wherein the carrier
comprises at least two independently drivable sections that comprise two parallel conveyors each
comprising an inclination in a direction transverse to a direction of movement of said two parallel

conveyors.
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4. The device according to claim 3, wherein the two parallel conveyors together

define a V-shape and the inclination of the two parallel conveyors is adjustable.

5. The device according to any one of claims 3 to 4, wherein the two parallel

conveyors comprise a split roller conveyor.

6. The device according to any one of claims 1 to 5, wherein the carrier is
configured to subsequently rotate the substantially rectangular objects on the carrier, and wherein

the controller is configured to control rotation of the substantially rectangular objects on the carrier.

7. The device according to any one of claims 1 to 6, wherein the meter comprises
at least one detector from a group comprising at least one of a proximity sensor, a photo sensor, a

video sensor and an ultrasonic sensor.

8. The device according to any one of claims 1 to 7, wherein a measurement

direction corresponds to at least one of a side, top, frontal, rear or oblique view.

9. The device according to any one of claims 1 to 8, comprising a first oblique
detector that is oriented oblique relative to a direction of movement of the carrier, wherein the first

oblique detector is arranged next to the carrier.

10. The device according to claim 9, further comprising a second oblique detector
that is oriented oblique relative to the direction of movement of the carrier, wherein the first and

second detectors are arranged on opposite sides next to the carrier.

11. A palletizing infeed system, comprising the device according to any one of

claims 1 to 10.

12. A method of controlling rotation of an object on a carrier, the carrier
configured to transport a plurality of substantially rectangular objects in a transport direction,
comprising the steps of:

- providing a device according to any of claims 1 to 10;

- providing at least one object;

- measuring a dimension of the at least one object relative to at least one direction;

and
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- rotating at least on¢ object around an upright axis line;

characterized by:

- measuring a dimension of the at least one object with an object dimension meter
that comprises an array of sensors arranged in the transport direction along the carrier;

- determining a variation of the dimension of the at least one object; and

- rotating the at least one object around the upright axis line comprising aligning a
side surface of the at least one object substantially in line with the transport direction of said at

least one object based on the variation determined.

13. The method according to claim 12, further comprising the steps of measuring a

spacing between successive objects and adjusting the spacing between the successive objects.

14. The method according to any one of claims 12 and 13, comprising the step of

determining at least one minimum value of a dimension of the at least one object.

15. The method according to claim 14, comprising rotating the at least one object
around an upright axis line until the at least one minimum value of the dimension of said at least

one object is measured.

16. The method according to any one of claims 12 to 14, comprising the steps of:

- successively or continnously measuring the dimension of the at least one object
relative to said at least one direction while rotating the at least one object around the upright axis
line to obtain a series of measurements of the dimension of the at least one object; and

- deriving the at least one minimum value of the dimension of the at least one

object computationally from a periodic mathematical function using said series of measurements.

17. The method according to any one of claims 15 and 16, comprising storing at
least one value corresponding to a measured or a computationally derived at least one minimum

value of the dimension of the at least one object in a memory.

18. The method according to any one of claims 14 to 17, comprising the step of

determining a maximum value of the dimension of the at least one object.

19. The method according to claim 18, comprising rotating the at least one object

around the upright axis line until the maximum value of the dimension of said object is measured.
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20. The method according to claim 18, comprising the steps of:

- deriving the maximum value of the dimension of the at least one object
computationally from a periodic mathematical function using a series of measurements of the
dimension of the at least one object obtained in the course of successively or continuously
measuring the dimension of the at least one object relative to said at least one direction as the at

least one object is rotated around the upright axis line.

21. The method according to any one of claims 18 to 20, comprising storing at
least one value corresponding to a measured or a mathematically derived maximum value of the

dimension of the at least one object in the memory.

22. The method according to any one of claims 18 to 21, comprising the step of
determining the dimensions of the least one object based on the at least one value stored for the at
least one minimum value of the dimension of said at least one object and the at least one value

stored for the at least maximum value of the dimension of said at least one object.

23. The method according to any one of claims 14 to 22, comprising checking if an
actual orientation of the at least one object corresponds to a desired orientation of said at least one
object by the steps of:

- measuring a dimension of said at least one object relative to said at least one
direction; and

- comparing the dimension of said at least one object measured relative to said at

least one direction with the at least one minimum value of the dimension of said at least one object.

24. The method according to claim 23, comprising rotating the at least one object
around the upright axis line until the dimension of said at least one object measured relative to the
at least one direction corresponds to the at least one minimum value of the dimension of said at

least one object.

25. The method according to claim 23, comprising:

- while rotating the at least one object around the upright axis line, adjusting a rate
of rotating said at least one object based on a difference between the dimension of said at least one
object measured relative to the at least one direction and the at least one minimum value of the

dimension of said at least one object.
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26. The method according to claim 24, comprising the step of adjusting a rate of
rotating the at least one object based on a difference between the dimension of said at least one
object measured relative to the at least one direction and the at least one minimum value of the

dimension of said at least one object.

27. The method according to any of claims 12 to 26, comprising determining if the
at least one object is evenly distributed on the carrier by comparing detector data of a first and a
second oblique detector that are both oriented obliquely relative to a direction of movement of the
carrier, wherein the first and second oblique detectors are arranged on opposite sides next to the

carrier.

28. The method according to any one of claims 12 to 27, comprising supporting
the at least one object on two parallel conveyors, and rotating said at least one object by causing a

speed difference between the two parallel conveyors.

29. The method according to claim 28, comprising driving the two parallel

conveyors in a same direction of movement during rotating the at least one object.

30. The device according to claim 10, further comprising at least a third oblique
detector that is oriented obliquely relative to the direction of movement of the carrier, wherein the

third oblique detector is arranged next to the carrier.

31. The method according to any one of claims 12 to 29, comprising the step of
comparing the time at which the first and second oblique detectors detect the at least one object on

the carrier.

32. The method according to claim 31, comprising the steps of providing at least a
third oblique detector that is oriented obliquely relative to a direction of movement of the carrier,
wherein the third oblique detector is arranged next to the carrier, and comparing a measurement of
the third oblique detector with a measurement of at least one of the first and second oblique

detectors.
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