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Fig. 1

prises a main member (10); a receiving member (20) rotatably attached to
the main member and configured to receive and hold the birds by their scap -
ula-humeral joints in a first position and to release the birds in a second pos-
ition; and a locking member (30) movably attached to the main member and
contigured to lock the receiving member in the first position and to release
the receiving member to rotate from the first position to the second position
to release the birds.
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METHOD, DEVICE AND SYSTEM FOR HANDLING, GRADING AND
VACCINATING LIVING BIRDS

The present invention relates to devices, systems and methods for handling, grading and
vaccinating living birds, like poultry, in particular, for handling, grading and vaccinating

living birds by holding the birds by their scapula-humeral joint.

Most prior art systems that are build for hanging and unhanging of animals are designed for
dead animals, and thus, do not take the welfare of the animals into consideration. However,
different requirements have to be taken into consideration when handling living animals, like
living poultry. Grading of breeders (living poultry) is of utmost importance in order to achieve
homogeneous weight between groups, and ensuring better production during laying period.
Current grading systems are manual, require intense workforce and/or are not suitable for
living poultry as they are not designed to receive living poultry. That is, the prior art devices

can injure the poultry or increase their stress level to an unhealthy amount.

Thus, there is a need for an automated device for hanging and unhanging birds, like
poultry, which allows a higher throughput of the process, while ensuring the welfare of the
birds.

The object of the invention is to provide a method, a system and a device for handling and
grading of birds that overcomes one or more of the problems of the prior art. For that purpose,
the anatomy, movements and reactions of the birds have been intensively studied and taken
into consideration by reviewing of basic postulates of trigonometry and physics. With this
input, a technical solution has been sought to manage the transport, handling, grading and

vaccination of living birds, like poultry, ensuring their welfare.
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The object is achieved with the features of the independent claims. The dependent claims

relate to further aspects of the invention.

The present invention is based on the general idea of hanging living birds, like poultry, by
their scapula-humeral joint in order for the birds to be further processed in an efficient and

gentle way.

According to a first aspect of the present invention there is provided a device for handling and
grading living birds, wherein the device comprises a main member; a receiving member
rotatably attached to the main member and configured to receive and hold the birds by their
scapula-humeral joint in a first position and to release the birds in a second position of the
receiving member; and a locking member movably attached to the main member and
configured to lock the receiving member in the first position and to unlock the receiving

member to rotate the receiving member from its first position to its second position to release

the birds.

The receiving member may comprise at least two substantially V-shaped members at a first
end of the receiving member. The V-shaped members are preferably configured to hold a
living bird by its scapula-humeral joint so that the wings of the living bird are spread out to the
sides of the V-shaped members. The construction of the V-shaped members allows the living
bird to be fixed in the receiving member while being in a comfortable position, thus securing
the welfare of the bird, while being held by the receiving member. Preferably, each V-shaped
member comprises an end part, at its free end not being attached to the receiving member,
which is bent away from the receiving member (and the living bird) in order to prevent
injuries of the living bird. The two end parts may comprise rounded ends to further increase

safety for the bird.
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Preferably, at least one of the V-shaped members is rotatably attached to the receiving
member, so as to increase the space between the V-shaped members, to allow receiving birds
of different sizes. In other words, the V-shaped members may be configured to allow receiving
birds of different sizes by adjusting their opening space, preferably by being rotated in
opposing direction at the end which is attached to the receiving member. Even though it would
be sufficient to rotate one of the V-shaped members in a first direction away from the other
V-shaped member, it is preferable that both V-shaped members are rotated in opposite

directions in order to receive birds of different sizes.

The receiving member may be configured to rotate around a first axis and the at least one
V-shaped member is configured to rotate around a second axis which is different from the first
axis, e.g., perpendicular to the first axis, in order to open and close the space receiving the
bird. That is, the receiving member has a first rotation axis to release the bird, whereas the
second rotation axis for rotating the V-shaped member(s) is perpendicular to the first rotation
axis. In other words, due to the anatomy of the bird, the bird is received by the at least two
V-shaped members, which each have a rotation axis to open in a width direction of the bird,
wherein the bird is then released by a rotation of the receiving member around an axis
perpendicular to the rotation axis of the at least two V-shaped members, thus releasing the bird
in a gentle way and onto their feet. It has been shown in practice that upon release, the birds

start flapping their wings so that they land smoothly on the ground.

The receiving member may further comprises at least one limitation member to limit the
rotation and thus the opening and closing of the at least one V-shaped member within a
predetermined range. That is, in order to limit the possible rotation of the V-shaped
member(s), limitation member(s) may be provided. The limitation member(s) may be
provided to restrict the rotation to a maximum and/or to a minimum, i.e. to a maximum

opening to receive large birds and/or to a minimum opening to receive smaller birds,
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respectively. In this way the rotation of the V-shaped member(s) can be restricted to a certain

predetermined range to prevent uncontrolled rotation of the V-shaped member(s).

The receiving member preferably further comprises a counter weight member at a second part,
for example at a second end of the receiving member, which is configured to rotate the
receiving member from the second position to the first position after releasing the bird. That is,
the receiving member may comprise a predetermined weight, preferably at one end thereof in
order to allow for an automatic rotation of the receiving member back to the first position once
the bird is released, where the receiving member is then able to receive a new bird. Preferably,
the counter weight has a weight which is lighter than the birds being handled with the present
invention to allow rotation from the first position to the second position due to the weight of
the bird once the receiving member is unlocked, i.e., the weight of the counter weight depends

on the birds being processed and may therefore be chosen according to individual needs.

The main member may comprise a hook member configured to attach the device to an external
system, preferably to an automated handling and grading system. The hook member may be
configured in a hook shape or a closed loop shape for easy attachment to the external system.
However, other forms and configurations of the hook member are possible and mainly depend
on the attachment means of the external systems. For example, the hook member may be an
elongated member to be received by the external system using an intake member surrounding
and fixing the elongated member. Other attachment configurations known in the art are

possible as well.

The device may further comprise a back support configured to support the bird in a back
region of the bird. The back support may secure the bird on the device and may mitigate the
risk of the bird slipping out of the device. This may be particularly advantageous for securely

retaining also smaller birds.
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The back support may comprise or may consist of a plastic plate. The plastic plate may abut
on the at least two V-shaped members. The plastic plate may be attached to the main member
and/or the at least two V-shaped members so as to allow the receiving member to rotate

between the first and second positions.

According to another aspect of the present invention a system for handling and grading birds,
like poultry, is provided, preferably for grading birds according to their body weight. The
system comprises at least one fixation member configured to attach at least one device for
handling and grading living birds according to the present invention as outlined above.
Preferably, a plurality, like twelve or more of such devices are attached to the system by
means of respective fixation members. The system provides a carrier system including drive
means and a path, preferably a closed loop, along which the at least one fixation member can
travel. The system further comprises a weighing member configured to weigh the at least one
device with the bird and at least two, preferably three, releasing members configured to
automatically unlock the locking member according to the weight of the respective bird and
thus release the receiving member to rotate from the first position to the second position to
release the bird. The fixation member forms an attachment means of the system and is the
counterpart to the above described hook member of the device for handling and grading living
birds. Preferably, the system comprises releasing members at different positions, preferably
three positions, of the path along which the fixation members travel in the system to release
the birds according to their measured weight at a predetermined one of said, preferably three,

positions to automatically sort the birds according to their weights.

The system may further comprise at least one vaccination member or station configured to
allow vaccination of the birds while being held by the receiving member, before releasing the
birds. Preferably, the vaccination member is configured to vaccinate only birds of a certain

weight, i.e. after being weighed by the weighing member. It may also be advantageous to
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provide more than one vaccination member in order to vaccinate more than one bird at a time

or to allow for individual vaccination of birds according to their weight.

The system may further comprise at least one counting member to count the birds, preferably
according to their determined weight. The counting member may be provided as a separate
unit or integrated into the weighing member. The counting member may be, e.g., a light
barrier installed in one of the areas where the birds are released into according to their weight,
thus, being able to detect each bird being released into a specific area, i.e. one of the three

positions of the path along which the fixation members travel in the system.

The system may further comprise at least one processing device coupled to the weighing
member. The at least one processing device may be configured to determine a weight of the
bird based on an output signal of the weighing member and a tare weight of the device. The at
least one processing device may be configured to automatically determine the tare weight in a
calibration or taring procedure of the system. Alternatively or additionally, the at least one
processing device may be configured to generate statistical information, such as a mean value,
variance, or statistical distribution pattern, of a weight distribution of a plurality of birds. The
statistical information may be output to an operator and/or may allow the system to

automatically set one or several delimiter weights for grading.

According to another aspect of the present invention a method for handling and grading birds,
like poultry, is provided. The method comprises the steps of: receiving and holding a bird by
its scapula-humeral joint in a first position by a receiving member; rotating the receiving
member around a first axis from the first position to a second position and thereby releasing
the bird, and rotating the receiving member around the first axis from the second position back

to the first position.
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The method may further comprise locking the receiving member in the first position by a

locking member. The locking member may be configured as outlined above.

Preferably, receiving and holding the bird comprises rotating at least one of two V-shaped
members around a second axis, which is different from the first axis, e.g. perpendicular to the
first axis, so as to open the gap and/or increase the space between the two V-shaped members

so as to adapt it to the size of the birds to be handled.

Rotating the at least one of the V-shaped members may comprise rotating the at least one of
the V-shaped members within a predetermined range using at least one limitation member.

The limitation member may be configured as outlined above.

Rotating the receiving member around the first axis from the second position to the first
position preferably comprises automatically rotating the receiving member around the first
axis from the second position to the first position using a counter weight member attached to a
second end of the receiving member. The counter weight member may be configured as

outlined above.

The method may further comprise a step of attaching the receiving member and the locking
member to an external system, preferably to an automated handling and grading system as

described above.

The receiving member and locking member may be attachable to the external system by

means of a click connection, for example.
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Preferably, the method further comprises at least one of the following steps: a step of
automatically determining the weight of a bird, a step of automatically grading the bird
corresponding to the determined weight of the bird, a step of automatically counting the birds,
preferably corresponding to the determined weight of the bird, and a step of automatically
vaccinating the bird while being held by the receiving member. The step of automatically
counting the birds may be executed by the use of a counting member or by the weighing
member, i.e. the counting may be done by the weighing member or a separate counting

member.

The method may further comprise a step of processing the determined weight of the bird to
generate statistical information on a weight distribution of a plurality of birds. For illustration,
one or plural characteristics of the statistical distribution may be determined. The
characteristics may include a mean value, variance, mean width, or a distribution indicating
the fraction of a sample group of birds respectively falling within each one of several weight
intervals. The method may further comprise setting at least one delimiter weight for grading
birds based on a user input and/or the generated statistical information on the weight

distribution.

Some preferred embodiments are now described with reference to the drawings. For
explanation purpose, various specific details are set forth, without departing from the scope of

the present invention as claimed.

FIG. 1 is a perspective view of an embodiment of the present invention.
FIG. 2a is a front view of the embodiment of Fig. 1.

FIG. 2b is a side view of the embodiment of Fig. 1.

FIG. 2c is a top view of the embodiment of Fig. 1.

FIG. 3 is an exploded view of the embodiment of Fig.1.

Fig. 4 is a side view of another embodiment of the present invention.
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Fig. 4ais a front view of the embodiment of Fig. 4.

Fig. 5 is a top view of a system according to an embodiment of the present invention.
Fig. 6 is a side view of the system of the embodiment of Fig. 5.

Fig. 7 shows a further embodiment of the system according to Fig. 5 and Fig. 6.

Fig. 8 is a front view of an embodiment of the present invention.

Fig. 9 is a top view of a system according to an embodiment of the present invention.
Fig. 10 is a perspective view of a system according to an embodiment of the present

invention.

Figs. 1, 2a to 2c and 3 illustrate a device of the present invention according to one
exemplary embodiment, wherein Fig. 1 is a perspective view, Fig. 2a is a front view, Fig. 2b is
a side view, Fig. 2c is a top view and Fig. 3 is an exploded view. The following description is

made with reference to Figs. 1, 2a to 2¢ and 3.

In particular, Figs. 1, 2a to 2c and 3 show a device 1 for hanging and grading living birds,
like poultry, with a main member 10 comprising a hook member 11. In this embodiment, the
hook member 11 and the main member 10 are constructed as one integral member, but the
hook member 11 may also be attached to the main member 10. Figs. 1, 2a to 2¢ and 3 further
show a receiving member 20, which is rotatably coupled to the main member 10 by a
horizontal portion 12 essentially perpendicularly attached to the receiving member 20. The
corresponding first rotation axis A of the receiving member 20 is indicated by the dashed line.
In addition, the Figures show a locking member 30 and a counter weight member 25, wherein
the counter weight member 25 may be attached to the receiving member 20 and the locking
member 30 may be attached to the main member 10. Furthermore, two protrusions 12a and
12b are coupled to the receiving member 20, preferably to the horizontal portion 12 of the

receiving member 20, to restrict the rotation of the receiving member 20.
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As shown by Figs. 1, 2a to 2¢ and 3, the receiving member 20 further comprises two
essentially V-shaped members 21, 22, which are bent at this open end parts 21b, 22b in a way
so that the end parts are pointing away from the device, preferably bending away from any
body parts of a living bird received therein. The substantially V-shaped members 21, 22 are
rotatably coupled to the receiving member 20 so as to open and close the angle between the
two V-shaped members 21, 22 to allow receiving birds of different size. The respective
rotation axis B is indicated in Fig. 2b. At the connection point of the V-shaped members 21,
22, the receiving member 20 may comprise a plate like member 20a and two fixation members
20b defining the rotation axis attached thereto, which are configured to rotatable couple the
V-shaped members 21, 22 to the plate like member 20a, and thus, to the receiving member 20.
In this embodiment the rotation axis of the two V-shaped members 21, 22 are offset a certain

distance but may also be congruent to form a single axis.

The V-shaped members 21, 22 are illustrated as two members, however it will be
appreciated by the skilled person that the V-shaped members may be constructed as a plurality
of members. For example, each of the V-shaped members 21, 22 may comprise two
essentially parallel V-shaped members in close proximity to allow better fixation of the birds.
In other words, the structure of each of the V-shaped members 21, 22 may comprise a double
structure.

More particularly, the V-shaped members 21, 22 may each comprise two elongated
portions which extend sideways of the device 1 from the ends coupled to the plate like
member 20a (e.g. Fig. 2a). The elongated portions may be bent by approximately 90° to
transition into first legs extending towards the bottom of the device 1. Bend portions 21a, 22a
at the end of the first legs are provided to receive the bird at its scapula-humeral joint. In order
to allow securely holding the bird and at the same time allow easy release of the bird, the bend
portions 21a, 22a are bent between approximately 100° to 170°, preferably between

approximately 120° to 150° and more preferably between approximately 130° to 140° (Fig.
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2b). The V-shaped members 21, 22 further extend from the bend portions 21a, 22a towards the
open end parts 21b, 22b. The portion between the bend portions 21a, 22a and the open end

parts 21b, 22b may be substantially straight and referred to as second legs.

The plate like member 20a further comprises two limitation members 23, 24 for each
V-shaped member 21, 22. The limitation members 23, 24 are attached to the receiving
member 20 such that the rotation of the V-shaped members 21, 22 is restricted within a
predetermined range in order to prevent uncontrollable rotation or oscillation of the V-shaped
members 21, 22. The limitation members 23, 24 may be protrusions extending from the plate
like member 20a close to the coupling point (fixation members 20b) of the plate like member

20a and the V-shaped members 21, 22.

As can best be seen from Fig. 2a, the V-shaped-members 21, 22 are restricted in their
rotational movement by the limitation members 23, 24. In the basic position the bend portions
21a, 22a point towards each other under a predetermined angle set by the bottom restriction
members 24. Due to rotation of the V-shaped members 21, 22 in opposite directions, the bend
portions 21a, 22a are rotated away from each other as far as the top restriction members 23
allow. Fig. 2a further illustrates the preferred orientation of the open end parts 21b, 22b. In
particular, the open end parts 21b, 22b are pointing away from the device 1, and thus from any
body parts of the bird.

The configuration of the V-shaped members 21, 22 in the basic position can also be seen
from Fig. 2c. The distance between the first leg of one V-shaped member 21 to the first leg of
the other V-shaped member 22 decreases towards the bend portions 21a, 22a. The distance
between the second leg of one V-shaped member 21 to the second leg of the other V-shaped
member 22 also decreases towards the bend portions 21a, 22a. However, when rotating the
V-shaped members 21, 22, the legs may become parallel to each other or the distance between

them may even increases towards the bend portions 21a, 22a.
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The locking member 30 is moveably attached to the main member 10 and locks the
receiving member 20 in a first position (original position), in which the receiving member 20
is able to receive birds, which is hung by their scapula-humeral joint at the bends 21a, 22a of
the V-shaped members. In this configuration, the second legs of the V-shaped members 21, 22
are pointing upwards, thus holding the bird. The locking member 30 in this embodiment is
moveable in an up direction, thereby unlocking or releasing the receiving member 20. Upon
releasing of the receiving member 20 by moving the locking member 30 in the up direction,
the receiving member 20 rotates to a second position (releasing position) due to the weight of
the bird since the weight of the bird > weight of counter weight member 25. The second legs
of the V-shaped members 21, 22 are pointing downwards in the second position, thus releasing
the bird. The maximum rotation of the receiving member is set by the protrusions 12a and 12b.
After release of the bird, the receiving member 20 rotates back to its original position due to
the weight of the counter weight member 25. Finally, the locking member 30 is moved down
to lock the receiving member 20 in its original position. The movement of the locking member

30 is indicated by the arrows in Fig. 2b.

Releasing the bird from the receiving member 20 is preferably done by a rotation of the
receiving member 20 so that the V-shaped members 21, 22 approach the ground. This way the
bird is released from a height that is lower than the height the bird is held in the first position
(original upright position). Thus, the bird can easily land on its feet when being released from

the receiving member 20, typically moving and flapping its wings.

Releasing the bird from the receiving member 20, i.e. from the V-shaped members 21, 22,
is supported by the shape of the V-shaped members 21, 22. That is, when reaching the

releasing position, the bird automatically slides out of the V-shaped members 21, 22.

It is preferred that the receiving member 20 comprises a recess, into which the locking

member 30 can be engaged to lock the receiving member 20 in its original upright position.
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The counter weight member 25 is attached to the receiving member 20 to allow the
receiving member 20 to be rotated back to its original position, once the bird has been released
from the receiving member 20 (as described above). In particular, the counter weight member
25 may be configured to allow a rotation of the receiving member 20 from the first position to
the second position when a bird is being held by the V-shaped members 21, 22 and to allow a
rotation of the receiving member 20 from the second position to the first position after the bird
is released. This may be achieved by considering the position of the rotation axis, the position
and weight of the counter weight member 25 and the expected weight range of the bird to be

received by the device.

The counter weight member 25 may be attached to the receiving member by a flat portion
25a, which comprises the above mentioned recess into which the locking member 30 can be

engaged to lock the receiving member 20 in its original upright position.

Fig. 3 illustrates an exploded view of the device 1. In particular, the plate like member 20a
comprises of two holes, which are brought in line with two holes at the end of the elongated
portions of the V-shaped members 21, 22. Attachment members are then introduced through
the holes to fix the V-shaped members 21, 22 to the plate like member 20a.

Figs. 4 and 4a show an alternative embodiment of a device 1a according to the present
invention. The parts of this alternative embodiment that are equivalent to the ones already
described with reference to Figs. 1, 2a to 2¢ and 3 are indicated by corresponding reference
signs. In the following, only those parts are described, which differ from the parts described

with respect to Figs. 1, 2a to 2c and 3.



10

15

20

25

WO 2017/125387 PCT/EP2017/050886
14

In particular, Fig. 4 shows a side view of an alternative construction of the locking
member 30a and rounded end parts 21c¢, 22¢ (rounded end part 21c is not visible in Fig. 4 but

only in Fig. 4a), which shows a front view according to the embodiment of Fig. 4.

The locking member 30a is movable attached to the main member 10, however, the
movement of the locking member 30a according to this embodiment is a rotational movement
around a rotation axis. The rotation axis C (dashed line in Fig. 4a) is preferably parallel to the
rotation axis of the receiving member 20. The rotation of the locking member 30a in a first
direction allows for a rotation of the receiving member 20 to release the bird. After the
receiving member 20 rotates back to its original position due to the counter weight member

25, the locking member 30a rotates back to lock the receiving member in its original position.

Furthermore, the V-shaped members 21, 22 comprise rounded end parts 21c, 22¢. The
rounded end parts 21c¢, 22¢ substantially have a ball shape and are located at the free ends of
the V-shaped members 21, 22, which are not connected to the receiving member 20. The
rounded end parts 21c, 22¢ decrease the risk of injuries of the birds while being received, held,

and released by the receiving member 20.

The alternatives introduced by Fig. 4 can both be independently incorporated into the
embodiment of Figs. 1, 2a-2c and 3, i.e. it is possible to incorporate all of the features of Fig. 4

into the foregoing embodiment or to incorporate them separately.

Figs. 5 and 6 show a system 100 for handling, grading and vaccinating birds according to
an embodiment of the present invention, wherein Fig. 5 shows a top view and Fig. 6 shows a

side view of said system 100.



10

15

20

25

WO 2017/125387 PCT/EP2017/050886
15

Fig. 5 shows a carrier system 101 to which a plurality of fixation members 102-114, which
can engage with the previously described devices for handling and grading birds, are attached.
Even though a plurality of thirteen fixation members 102-114 are shown, it is clear for the
skilled person by the present description that only one fixation member may be sufficient for
the present invention, i.e. the number of fixation members 102-114 is for illustrative purposes
only. The carrier system 101 allows for an automatic movement of the fixation member
102-114 along a path in one direction (illustrated by the dashed arrow), preferably by means of

a motor (not shown), to provide a closed loop.

Fig. 5 further shows three predetermined positions, i.e. areas 120, 121, 122, at which the
birds may be automatically released (indicated by the arrows) depending on their weight. That
is, the system measures the weight of each bird by the use of a weighing member (described
later) and releases the bird either in area 120, 121 or in area 122 depending on its determined
weight. The number of predetermined areas is however not restricted to three areas 120, 121,
122 and may be at least two areas. In order to release the bird, i.e. to move the locking member
30 as described above, the system 101 comprises a releasing member (not shown) at the two
positions where the bird is supposed to be released. The releasing members are preferably
automatically controlled based on the measured weight and cause a movement of the locking

member 30.

As can be seen schematically from Fig. 6, the devices 1, 1a are received by the fixation
members 102-114 (here only 108-110 are shown exemplarily). In addition, Fig. 6 shows a
weighing member 130, which is configured to weigh the birds received in the device 1, 1a. A
weighing member 130 may be attached to each fixation member 102-114 (not shown) so as to
measure the weight of the respective bird or individual fixation members may be attached to
the carrier system 101 at a predefined position, so that the device 1, 1a passing that position is

being weighed, so as to measure the weight of the bird received by said specific device.
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It is further preferred that the system 100 comprises at least one automatic injection device
(not shown) or vaccination station (not shown) at one or more predetermined positions of the
system 100. The injection device may be configured to vaccinate the bird while being fixed by
the device 1, 1a. The vaccine is preferably injected into the chest of the bird, which is exposed
to the front of the device 1, 1a, i.e. the chest of the bird is not blocked by any parts of the
device 1, 1a. The same or further vaccination stations may be provided for the eyes, the neck
and/or the wings of the birds, which are all freely accessible when the birds are received by the

devices 1, 1a.

Fig. 7 shows a further embodiment of the system according to Fig. 5 and 6. As shown by
Fig. 7, the system 100 may be configured to be rotated or tilted from a horizontal
configuration (as shown in Fig. 6) to a more vertical configuration in order to save space
during storage or transport. It is preferred that the angle away from the horizontal
configuration (dashed line) may be continuously varied up to a complete vertical configuration
(90° with respect to the dashed line). It is further preferred that during the tilting movement the
devices 1, la attached to the fixation members 102-114 are kept horizontally, preferably due to
their own weight. This configuration is advantageous in places where space is sparse or for the
transportation of the system 100. Preferably, a pneumatic system is used to allow the
automatic adjustment of the degree of inclination of the system 100. The system 100 may be
rotated at one of the sides of the system 100 as shown by Fig. 7 or around a center axis,

preferably at the center of the system 100.

In any one of the embodiments described above, a support plate configured to support the
bird in a back region of the bird may be provided, as will be explained in more detail with

reference to Fig. 8.

Fig. 8 shows a device 1b for hanging and grading living birds. The device 1b may have

any one of the configurations described above. For illustration, the device 1b comprises a main
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member 10 comprising a hook member 11, a receiving member 20 that may comprise at least
two V-shaped members, and a locking member (not shown in Fig. 8). The device 1b may
comprise a back support 40. The back support 40 may be configured to support the bird in a
back region of the bird. When the bird is received by the receiving member 20, the back
support 40 may secure the bird so as to mitigate the risk of the bird slipping out of the device.

This may be particularly advantageous for securely retaining also smaller birds.

The back support 40 may comprise or may consist of a plastic plate. The plastic plate may
abut on the at least two V-shaped members 21a, 21b of the receiving member. The plastic
plate may be attached to the main member 10 and/or the at least two V-shaped members 21a,
21b so as to allow the receiving member 20 to rotate between the first and second positions.
The plastic plate may be attached to the main member 10 and/or the at least two V-shaped
members 21a, 21b so as to allow at least one of the V-shaped members 21a, 21b to rotate
about the second axis B depicted in Fig. 2b, to accommodate different bird sizes. The device
1b may have any one or any combination of other optional features described above. Elements
that correspond, with regard to their configuration and/or operation, to elements already

described above are designated with the same reference signs in Fig. 8.

Fig. 9 shows a system 100 according to an embodiment. The system 100 may have a
construction and operation that is similar to the system 100 described with reference to Fig. 5
to Fig. 7. The system 100 may comprise a processing device comprising at least one integrated
circuit 131. The processing device may be configured to automatically process an output
signal of the weighing member 130 to determine the weight of a bird. The processing device
may determine the weight of a bird by subtracting a tare weight of the device 1, 1a, 1b from
the combined weight of the device 1, 1a, 1b and the bird retained therein. The processing
device may be configured to automatically determine the tare weight of the device 1, 1a, 1b,

e.g., in a calibration or taring procedure.
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The processing device may be configured to perform additional processing and control
operations based on the bird weight. The processing device may be configured to generate
statistical information of a weight distribution of a plurality of birds. The statistical
information may be stored in a memory 133 and/or output via a user interface 134. The
statistical information may be output to an operator and/or may allow the system to
automatically set one or several delimiter weights for grading. The statistical information may
include a mean value, variance, mean width, or a distribution indicating the fraction of a
sample group of birds respectively falling within each one of several weight intervals. For
illustration, a bar diagram illustrating the fraction of birds falling within respective weight

intervals may be computed and output via the user interface 134.

The statistical information may be used for grading. For illustration, one or several
delimiter weights may determine into which one of at least two regions 120, 121, 122 the bird
1s released. The weight of a bird may respectively be compared to one or several delimiter
weights to determine the region 120, 121, 122 in which the bird is to be released. The
processing device of the system 100 may be configured to automatically set the delimiter
weights based on the statistical information obtained by sampling a plurality of bird weights.
The delimiter weights may be set based on the statistical information so as to ensure that
desired fractions or desired numbers of birds are subsequently released into each one of the
regions 120, 121, and 122, respectively depending on the bird weight. Alternatively or
additionally, the delimiter weights may be set by a user input received at the user interface
134. Based on the delimiter weights and the statistical information on the weight distribution,
the processing device may automatically determine the fraction of birds that will be released in
respectively each one of at least two regions 120, 121, and 122, to assist the operator in setting

appropriate delimiter weights.

In operation of the system 100, taring may be performed to determine the tare weight of

the device 1, 1a, 1b without a bird. A sampling procedure may be performed thereafter, to
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obtain statistical information on the bird weights of a sample group of birds. The information
on the statistical distribution of bird weights may be output or stored, for example. Delimiter
weights may be computed in various ways. For illustration, the user interface 134 may allow
the operator to indicate the fraction of animals that are to be respectively assigned to each one
of plural types, which may correspond to release regions 120, 121, and 122, for example. The
system 100 may automatically compute the delimiter weights based on the statistical
distribution obtained during sampling and the desired fractions specified by an operator input.
Alternatively or additionally, the system 100 may allow the operator to specify the total
number of animals and the numbers of animals that are to be assigned to respectively each one
of plural types, which may correspond to release regions 120, 121, and 122, for example. The
system 100 may automatically compute the delimiter weights based on the statistical
distn'bution obtained during sampling and the numbers specified by the operator via the user
interface 134. Automatic weighing and grading of the birds may be performed thereafter,
using the delimiter weights. Additional operations may be performed by system 100. For

illustration, the system 100 may comprise a vaccination member, as explained above.

Fig. 10 is a schematic perspective view of a system 100 according to an embodiment. The
system 100 schematically illustrated in Fig. 9 is configured as a mobile system. The system
100 comprises a frame 141 configured to allow the system 100 to be easily displaced. The
frame 141 may include rollers, wheels 142 or other elements that facilitate displacement of the

system 100.

The user interface 134 of the system 100 may have any one of a variety of configurations.
For illustration, the user interface 134 may include a safety element 135 that may extend
around at least part of the circumference of the system 100. The safety element 135 may be
configured as a safety wire. The safety element 135 may extend about the entire circumference
of the system 100. Actuation of the safety element 135, e.g., by pulling, may cause operation

of the system 100 to be paused. The user interface 134 may additionally or alternatively
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include interface elements such as a touch screen 136, a safety switch, or a footswitch. For
illustration, the footswitch may be operable to control a vaccination procedure and/or a
transport speed of the birds in the system 100. The system 100 may include a conveyor (not
shown) configured to engage a device 1, 1a, 1b according to an embodiment. The conveyor
may be an endless conveyor, operative to transport the device 1, 1a, 1b circumferentially about

the system 100.

The devices, systems, and methods disclosed herein may be used to sort a plurality of
birds into two, three, or more than three sub-populations of different average weight. This
allows each group to be managed in a way that will result in continued uniformity of bird
weights within the sub-population. The devices, systems, and methods disclosed herein may
be configured to facilitate grading of birds by bodyweight, for example, to enhance flock
uniformity by sorting a plurality of birds into two, three, or more than three sub-populations.
Variability in rate of sexual maturation, which may be caused by inhomogeneous body
weights within a flock of birds, can be a major limitation to achieve a high rate of egg
production, for example. The devices, systems, and methods disclosed herein allow the birds
in each one of plural sub-populations of different average weight to be fed or otherwise treated
in a manner that is tailored to enhance animal welfare for birds having the weight associated

with the respective sub-population.

The devices, systems, and methods disclosed herein may allow grading to be performed
more efficiently. The devices, systems, and methods disclosed herein may be configured to
improve ergonomic conditions for operators of the system, e.g., as compared to manual

grading processes.

The devices, systems, and methods disclosed herein may also offer the capability to
perform an automatic data collection for every single bird in each of the at least two

sub-populations. The respective weight information may be used as management information,
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e.g., when determining the feed quantity for birds of each of the sub-populations, and/or for
evaluating the degree of uniformity within each of the sub-populations. The devices, systems,
and methods disclosed herein may also offer the capability to mitigate the risk of inaccurate
counting of birds in each of the sub-populations, which would otherwise lead to the

assignment of incorrect feed quantities.

As the present invention may be embodied in several forms without departing from the
scope or essential characteristics thereof, it should be understood that the above-described
embodiments are not limited by any of the details of the foregoing descriptions, unless
otherwise specified, but rather should be construed broadly within the scope as defined in the
appended claims, and therefore all changes and modifications that fall within the present

invention are therefore intended to be embraced by the appended claims.

Furthermore, in the claims the word "comprising" does not exclude other elements or
steps, and the indefinite article "a" or "an" does not exclude a plurality. A single unit may fulfil
the functions of several features recited in the claims. The terms “essentially”, “about”,
“approximately”” and the like in connection with an attribute or a value particularly also define
exactly the attribute or exactly the value, respectively. Any reference signs in the claims

should not be construed as limiting the scope.
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CLAIMS

Device for handling and grading living birds, wherein the device comprises:

a main member;

a receiving member rotatably attached to the main member and configured to
receive and hold the bird by its scapula-humeral joint in a first position and to release
the bird in a second position of the receiving member; and

a locking member movably attached to the main member and configured to lock
the receiving member in the first position and to unlock the receiving member to rotate

the receiving member from its first position to its second position to release the bird.

Device according to claim 1, wherein the receiving member comprises at least two

substantially V-shaped members at a first end of the receiving member.

Device according to claim 2, wherein at least one of the at least two V-shaped members

is rotatably attached to the receiving member to allow receiving birds of different sizes.

Device according to claim 3, wherein the receiving member is configured to rotate
around a first axis and the at least one V-shaped member is configured to rotate around

a second axis which is different from the first axis.

Device according to claim 3 or 4, wherein the receiving member further comprises at
least one limitation member to limit the rotation of the at least one V-shaped member

within a predetermined range.

Device according to any of claims 1 to 5, wherein the receiving member further

comprises a counter weight member at a second end of the receiving member
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configured to rotate the receiving member from the second position to the first position

after releasing the bird.

Device according to any of claims 1 to 6, wherein the main member comprises a hook
member configured to attach the device to an external system, preferably to an

automated handling and grading system.

Device according to any of claims 1 to 7, wherein the device further comprises a back

support configured to support the bird in a back region of the bird.
Device according to claim 8, wherein the back support comprises a plastic plate.

System for handling and grading birds, wherein the system comprises:

at least one fixation member configured to attach at least one device according to
any of claims 1 to 9;

a weighing member configured to weigh the at least one device with the bird; and

at least two releasing members configured to automatically move the locking
member according to the weight of the bird and thus releasing the receiving member to

rotate from the first position to the second position to release the bird.

System according to claim 10, wherein the system further comprises at least one
vaccination member confi gured to automatically vaccine the bird while being held by

the receiving member and/or at least one counting member to count the birds.

System according to claim 10 or claim 11, wherein the system further comprises at least
one processing device coupled to the weighing member and configured to determine a
weight of the bird based on an output signal of the weighing member and a tare weight

of the device.
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Method for handling and grading birds, comprising the steps of:

receiving and holding the bird by its scapula-humeral joint in a first position by a
receiving member;

automatically rotating the receiving member around a first axis from the first
position to a second position and thereby releasing the bird and rotating the receiving

member around the first axis from the second position to the first position.

Method according to claim 13, wherein receiving and holding the bird comprises
rotating at least one of two V-shaped members around a second axis, which is different

from the first axis.

Method according to claim 14, wherein rotating the at least one of the V-shaped
members comprises rotating the at least one of the V-shaped members within a

predetermined range using at least one limitation member.

Method according to any of claims 13 to 15, wherein automatically rotating the
receiving member around the first axis from the second position to the first position
comprises automatically rotating the receiving member around the first axis from the
second position to the first position using a counter weight member attached to a

second end of the receiving member.

Method according to any of claims 13 to 16, wherein the method further comprises a
step of attaching the receiving member and the locking member to an external system,

preferably an automated handling and grading system.

Method according to any of claims 13 to 17, wherein the method further comprises at
least one of the following steps:
a step of automatically determining the weight of the bird,

a step of automatically counting the bird,
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a step of automatically grading the bird corresponding to the determined weight
of the bird, and

a step of automatically vaccinating the bird.

5 19. Method according to claim 18, wherein the method further comprises a step of
processing the determined weight of the bird to generate statistical information on a

weight distribution of a plurality of birds.
20. Method according to claim 19, wherein the method further comprises a step of setting

10 at least one delimiter weight for grading birds based on a user input and/or the

generated statistical information on the weight distribution.

15
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