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Device and method for processing carcass parts of slaughtered poultry.

The present invention relates to a device and method for removing wing tips from carcass parts of
slaughtered poultry, comprising a wing tip processing station with a wing tip cutter adapted to remove the
wing tip segment from the lower wing member, and a set of multiple wing guides for guiding and
positioning one wing so as to define the position of the lower wing member, the wing tip joint and the wing
tip of said one wing at the wing tip cutter. At least one upper wing member guide and at least one lower
wing member guide is provided. According to the present invention, the lower wing member guide
comprises two guide members defining a slit between them in which the lower wing member is received,
wherein at least one of the guide members is biased towards the other, allowing for variations of the width
of the slit, such that - at the wing tip cutter - the guide members clampingly engage the lower wing
member with the radius and ulna bones being positioned one behind the other, seen in the conveying
direction, thereby defining the orientation of the lower wing member and of the wing tip segment at the
wing tip cutter.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en

schriftelijke opinie. Het octrooischrift wijkt af van de oorspronkelijk ingediende stukken. Alle ingediende stukken

kunnen bij Octrooicentrum Nederland worden ingezien.
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Title: Device and method for processing carcass parts of slaughtered poultry

The present invention relates to a device and a method for processing carcass parts of
slaughtered poultry, wherein the wing tip segment is removed from the lower wing member.
In particular, the present invention relates to a device according to the preamble of claim 1

and a method according to claim 12.

Removing wing tips is common practice, as the wing tips are not always wanted for
consumption and may form an interference for further processing of the wings. It is important
that the wing tips are removed accurately, because improper cuts may cause bone
fragments to be lodged in the meat of the wings. Automation of this process is desired to

keep up with the growing consumer demand for poultry wings, especially chicken wings.

Such a method and apparatus for severing wing tip segments is known e.g. from US
5,188,560. The apparatus comprises guide rails to convey and guide a carcass. Guide
surfaces and rods are provided for engaging and guiding the shoulders, upper and lower
wing members, to position the wing tip segments to engage the wing tip rotary brush discs.
The aim of the present invention is to provide an improved device and method for automatic

removal of wing tip segments.

This aim is achieved according to the invention in that the lower wing member guide
comprises two guide members defining a slit between them in which the lower wing member
is received, wherein at least one of the guide members is biased towards the other, allowing
for variations of the width of the slit, such that - at the wing tip cutter - the guide members
clampingly engage the lower wing member with the radius and ulna bones being positioned
one behind the other, seen in the conveying direction, thereby defining the orientation of the

lower wing member and of the wing tip segment at the wing tip cutter.

As such, not only the position of the lower wing member and wing tip is known, but also the
orientation is accurately defined. An advantage is that the removal of the wing tip may be

performed more accurate. Another advantage is that the device is also suitable for handling
broken wings, (partly) damaged wings, and products with (partly) missing wings, dislocated

wings, etc. etc. By clampingly engaging the radius and ulna bones, these bones are splinted
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by the guide members of the lower wing member guide, and thus a subsequent cutting

operation will be easier.

The clamping engagement of the lower wing member, during conveyance of the carcass
part of slaughtered poultry, imparts a resistance in the movement of the lower wing member,
thus forcing the lower wing member, and in particular the radius and ulna bones of the lower
wing member, in a defined orientation in which the radius and ulna bones are positioned

behind one another, seen in the direction of conveyance.

To achieve such a splinted situation, it is preferred that the guide members of the lower wing
member guide clampingly engage the lower wing member with the radius and ulna bones
being positioned one behind the other, seen in the conveying direction, close to the wing tip
joint. Thus, it is conceivable that the lower wing member guide primarily engages the lower
wing member close to the elbow joint, and that the situation in which the radius and ulna
bones are positioned one behind another is arrived when the lower wing member guide has
moved along the lower wing member and is close to the wing tip joint. If, alternatively, the
clamping engagement with the radius and ulna bones being positioned one behind the
other, seen in the conveying direction, would be accomplished at the elbow side of the lower
member, the splinting effect may be nullified by a broken bone at a more distal end of the

wing.

According to the invention, at least one of the guide members of the lower wing member
guide is biased towards the other, allowing variations of the width of the slit. It is conceivable
that only one guide member is biased, or that both are biased. As a result of the bias, a
clamping engagement of the lower wing member is achieved. This clamping engagement
should be strong enough to position the radius and ulna bones one behind the other, seen
in the conveying direction, to define the orientation of the lower wing member. Hence, the
bias should prevent ‘free’ movement of the radius and ulna bones. On the other hand, the
clamping engagement should not cause bone breaking, and hence, should not be
excessively strong. Such a ‘tuned’ clamping engagement is achieved by biasing at least one

of the guide members.

According to the invention, the lower wing member guide comprises two guide members
defining a slit. In a preferred embodiment, the guide members are formed by elongated rails,

preferably rounded rails, for smoothly guiding the lower wing member.
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Biasing at least one of the guide members of the lower wing member guide can be achieved
for example by providing a resilient guide member, or by resiliently supporting a stiff guide
member. For example, a guide member is movably supported, e.g. e.g. by a hydraulic or
pneumatic device, a spring arrangement or the like. The bias is thus achieved by oil

pressure, air pressure or spring pressure or the like, respectively.

In a preferred embodiment, an actuator is provided to adjust the bias of the guide member
being biased towards the other. As such, the bias can be adjusted, e.g. depending on the

dimensions of the poultry that is being processed.

In a particular advantageous embodiment, the actuator allows an additional movement of
the guide member being biased towards the other, between an open entry position and an
engagement position, wherein in the open entry position the lower wing member is allowed
to enter the slit between the guide members, and wherein in the engagement position the
guide members clampingly engage the lower wing member. Hence, upon entry the lower
wing member is fully opened, e.g. allowing the elbow joint to pass the lower wing member
guide. Subsequently, the guide members of the lower wing member are allowed to move to

the engagement position, in which the lower wing member is engaged.

The carcass parts of slaughtered poultry which are subject to the device and method
according to the invention comprise at least part of a rib cage having a breast side and a
back side, also called torso, and one or both wings. The body with the rib cage is preferably
eviscerated, defeathered and deheaded. Preferably, the legs are still present. This is in
particular advantageous when a carrier is embodied to support carcass parts suspended
from the legs. Poultry that is commonly processed according to the invention is chicken and

turkey.

A wing comprises and upper wing member, a lower wing member and a wing tip segment.
All parts comprise bones and meat that is naturally present thereon. In particular, the upper
wing member comprises the humerus bone, the lower wing member comprises the radius
and ulna bones, and the wing tip segment comprises wing tip bones. The wing is connected
to the body via the shoulder joint, and further an elbow joint is present between the upper
and lower wing member, and a wing tip joint is present between the lower wing member and
the wing tip segment. (This is shown in more detail in the anatomical drawing of figs. 1a and
1b). It is noted that the wings may be broken wings, (partly) damaged wings, or wings with

parts missing, e.g. with a partial wing tip.
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The device according to the invention comprises a conveyor comprising a conveyor path
and at least one carrier which is adapted to carry a carcass part, along which conveyor path
the at least one carrier can be displaced in a conveying direction. The conveyor is used to
feed a carcass part to the wing tip processing station, and in the wing tip processing station

the carcass part is processed while the carcass part is carried by the carrier.

The at least one carrier is preferably adapted to carry a carcass part in a hanging
orientation. For example, the carriers may be designed as leg suspension carriers, in which
the legs of the poultry are suspended, and the body and the at least one wing is suspended
from legs. The wings will hang down from the body. Alternatively, carriers are known that
carry carcass parts in an upright orientation, such as carriers that carry the body on a cone-

shaped body-carrier.

The poultry can be conveyed with its back or breast facing forwards. According to the

invention, it is preferred that the poultry is conveyed with the back side leading.

According to the present invention, wing guides are provided to catch and guide the wings.
For these wing guides, it is favorable, but not a prerequisite, that the carcass parts are

conveyed in a hanging orientation.

The device according to the invention comprises a wing tip processing station, disposed
along the conveyor path. The carcass part is fed to the wing tip processing station by the
conveyor. It is conceivable that the station is provided adjacent the conveyor path, or
provided across (over) the conveyor path and the conveyor. The wing tip processing station
can be one of multiple processing stations, all provided along the conveyor path. For
example, a wing cutter for removal of the upper and lower wing members from the body of

the slaughtered poultry can be provided downstream of the wing tip processing station.

In the wing tip processing station the carcass part is processed while the carcass part is
being carried by the carrier. In particular, the wing tip segment is removed from the lower
wing member, while the upper and lower wing members are still attached to the body. This is
advantageous, e.g. for further processing of the poultry, as the carcass part is still carried by

the carrier and can be conveyed to other processing stations.

Preferably, the wing tip segment is removed from the lower wing member by providing a cut
in the wing tip joint, between the wing tip bones and the radius and ulna bones. It is noted

that in the wing tip joint a number of very small bones embedded in cartilage (connective
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tissue). The cut is made in this mass of small bones, and it is experienced that hardly any
bone fragments are lodged in the meat of the wings, especially when positioning the wing tip
joint with a device or method according to the present invention. It is noted that is very much
preferred that the cut is made in the wing tip joint, and not through the radius and ulna
bones, as these bones are known to easily generate bone fragments in the meat. The cut
can be made parallel to the direction of conveyance, either from above or from below.

Preferably, the cut is made substantially perpendicular to the direction of conveyance.

The wing tip processing station according to the present invention comprises a wing tip
cutter for removing the wing tip segment from the lower wing member. In view of the desired
accuracy, the wing tip cutter preferably comprises a slim and sharp knife, to prevent bone
fragments to be lodged in the meat of the wings. The wing tip cutter possibly comprises a
rotary circular cutting blade. Alternatively, a reciprocating elongated knife blade is also

conceivable.

Possibly, the wing tip processing station comprises a support device for supporting the wing
tip segment in the vicinity of the wing tip cutter, opposite the side of the wing tip cutter where
the lower wing member is engaged by the lower wing member guide. The guide members of
the lower wing member guide support the lower wing member, at one side of the wing tip
cutter. Supporting the wing tip at the other side of the wing tip cutter will cause a firm support
of the wing from which the wing tip segment is to be removed, which will contribute to the
accuracy of the cut made by the wing tip cutter. The support device is e.g. embodied as a
rotatable support wheel, provided upstream of and adjacent the wing tip cutter. The
rotatable guide wheel is preferably provided with multiple indentations for receiving a wing
tip segment. Alternatively, the support device may also be embodied as an elongated guide
rail. Thus, the lower wing member is guided by the lower wing member guide, and once it is
close to the wing tip cutter, the support device receives and supports the wing tip segment.
Thus, the wing tip joint is accurately presented to the wing tip cutter, and supported while

being cut.

Preferably, the wing tip processing station is also provided with a wing tip segment
receptacle, for receiving the wing tip segments being cut off by the wing tip cutter, and

possibly for subsequent guidance for collection or transport.

The device according to the invention comprises a set of multiple wing guides for guiding
and positioning one wing so as to define the position of the lower wing member, the wing tip

joint and the wing tip at the wing tip cutter. Hence, the set of wing guides is provided to
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position the wing tip segment, in order to accurately remove this wing tip segment. In
particular, the wing tip cutter provides a cut in the wing tip joint, and thus the guides

accurately position the wing tip joint.

Preferably, wing guides are arranged symmetrical aside the conveyance path, to guide both
wings of the poultry simultaneously, and to remove the wing tips simultaneously.

Alternatively, it is conceivable that the wings are processed subsequently.

Wing guides are commonly known, and generally comprise elongated rods, rails, plates, etc.
etc.. In addition, frequently also body guides are provided for guiding the body of the
slaughtered poultry, e.g. in the flank of the body, between the shoulder and the hip. Two
guides may define a slit for receiving a (part of a) wing. The wing guides are generally
provided parallel to the conveying path and extend in the conveying direction. Upstream, the
wing guides comprise an entry location for catching and/ or receiving the wing. Downstream,

an exit location for the wing may be provided.

According to the invention, at least one upper wing member guide and at least one lower
wing member guide are provided. The upper wing member guide catches and guides the
upper wing member at least between an upstream upper wing member entry location and
the wing tip cutter. Preferably, the upper wing member enters the upper wing member guide
adjacent the shoulder joint. Alternatively, any other portion of the upper wing member may

enter the upper wing member guide.

Possibly, the upper wing is guided in a slit, defined by at least one upper wing member
guide. It is conceivable that the slit is further defined by a body guide, e.g. extending along
the torso. It is also conceivable that the upper wing is not guided in a slit, but for example by

a single upper wing guide.

Possibly, the upper wing member guide extends along the conveyor path from the upper
wing member entry location, via the wing tip cutter to a further downstream location. Thus, it
is conceivable that the upper wing member guide continues to guide the upper wing member

beyond the wing tip cutter, e.g. for further processing of the wing.

In a preferred embodiment, a portion of the upper wing member guide between the upper
wing member entry location and an elbow defining position is provided at an angle with the

conveyor path such that the upper wing member guide flares outwards with respect to the
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conveyor path seen in the direction of conveyance, as a result of which during conveyance

of the carcass the upper wing member is folded away from the body.

Preferably, the upper wing member is engaged at the upper wing member entry location at
the shoulder side of the upper wing member. During conveyance, the upper wing member is
engaged from the shoulder side, in the direction of the distal elbow side of the upper wing
member. At the elbow defining position the upper wing member guide engages the upper
wing member adjacent the elbow joint of the poultry, thereby defining the position of the

elbow joint.

This is particularly advantageous when the lower wing member entry location is provided in
the vicinity of this elbow defining position, adjacent the upper wing member guide. As such,
the location of the lower wing member is more precisely known, and it is for example

possible to engage the lower wing member closely adjacent the elbow joint.

According to the invention, at least one lower wing member guide is provided which catches
and guides the lower wing member at least between a lower wing member entry location
and the wing tip cutter, wherein the lower wing member entry location is downstream of the

upper wing member entry location.

According to a preferred embodiment of the invention, a portion of the lower wing member
guide between the lower wing member entry location and the wing tip cutter is provided at
an angle with the conveyor path, such that the lower wing member guide flares outwards
with respect to the conveyor path seen in the direction of conveyance. This may be in
addition to an angled upper wing member guide, or provided solely. As a result of this
angled lower wing member guide at the wing tip cutter - the guide members engage onto the
lower wing member located close to the wing tip joint, opposite from the wing tip segment,
thereby defining the position of the lower wing member and of the wing tip segment.
Additionally, the lower wing member may be folded away from the upper wing member,

during conveyance of the carcass.

Preferably, the lower wing member is engaged from the elbow side of the lower wing
member towards the distal wing tip side of the lower wing member, during conveyance.
Thus, at the wing tip processing station, the lower wing member guide engages the lower
wing member adjacent the wing tip joint of the poultry, thereby defining the position of the

lower wing member, the wing tip joint and the wing tip at the wing tip cutter.
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In a possible embodiment according to the preamble of claim 1, the lower wing member

guide comprises two guide members defining a slit between them in which the lower wing

member is received,

wherein a portion of the lower wing member guide between the lower wing member

entry location and the wing tip cutter is provided at an angle with the conveyor path,
such that the lower wing member guide flares outwards with respect to the conveyor
path seen in the direction of conveyance; and

wherein at least one of the guide members is biased towards the other, allowing for

variations of the width of the slit, and causing a clamping engagement of the guide

members onto the lower wing member, in particular the radius and ulna bones,

such that - at the wing tip cutter - the guide members clampingly engage onto the lower wing

member, with the radius and ulna bones being positioned one behind the other, seen in the

conveying direction, and the guide members engaging onto the lower wing member located

close to the wing tip joint, opposite from the wing tip segment, thereby defining the position

and orientation of the lower wing member and of the wing tip segment.

The invention further relates to a method for removing wing tips of slaughtered poultry, in

which a carcass part comprises at least part of a rib cage having a breast side and a back

side, and at least one wing, the wing comprising:

an upper wing member with the humerus bone, extending between the shoulder and
the elbow joint;

a lower wing member with the radius and ulna bones, extending between the elbow
joint and the wing tip joint,

a wing tip segment comprising wing tip bones, which is connected via the wing tip

joint to the lower wing member,

in which method use is made of a device according to claim 1, comprising the steps of:

conveying a carcass part in the conveying direction, preferably with its back side
leading;

the upper wing member entering the upper wing member guide at the upper wing
member entry location;

receiving the lower wing member in the slit defined by the two guide members of the
lower wing member guide at the lower wing member entry location;

conveying the lower wing member along the angles lower wing member guides,
thereby positioning the lower wing member;

biasing at least one of the guide members of the lower wing member guide causing a
clamping engagement of the guide members onto the lower wing member, in

particular the radius and ulna bones;
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at the wing tip cutter — the guide members of the lower wing member guide
clampingly engaging the lower wing member with the radius and ulna bones being
positioned one behind the other, seen in the conveying direction, thereby defining
the orientation of the lower wing member;

removing the wing tip segment from the lower wing member by the wing tip cutter.

The devices and method according to the invention will be explained in more detail below

with reference to the appended drawing, which, without implying any restriction, shows

exemplary embodiments.

In the drawing:

FIGS. 1a and 1b: diagrammatically depict the skeleton structure of poultry,

FIG. 2: shows an embodiment of a wing tip processing station according to the
invention in its entirety;

FIGS. 3a-3c: show part of the wing tip processing station shown in FIG. 2, illustrating
various carriers supplying a carcass;

FIGS. 4a-4c: show part of the wing tip processing station shown in FIG. 2, illustrating
the entry of the upper wing member in plan view (fig. 4a), side view (fig. 4b) and
perspective view (fig. 4c);

FIGS. 5a-5c¢: show part of the wing tip processing station shown in FIG. 2, illustrating
the activation of the actuator of a guide member of the lower wing member guide to
an open entry position, in plan view (fig. 5a), side view (fig. 5b) and perspective view
(fig. 5¢);

FIGS. 6a-6d: show part of the wing tip processing station shown in FIG. 2, illustrating
the activation of the actuator of a guide member of the lower wing member guide to
an engagement position, in plan view (fig. 6a), side view (fig. 6b), perspective view
(fig. 6¢), and a detailed perspective view (fig. 6d);

FIGS. 7a-7e: show part of the wing tip processing station shown in FIG. 2, illustrating
the clamping engagement of the lower wing member by the lower wing member
guide, in plan view (fig. 7a), side view (fig. 7b), perspective view (fig. 7c), and a
detailed perspective view of the intact bones of the lower wing member (fig. 7d), and
a detailed perspective view of the broken bones of the lower wing member (fig. 7e);
FIGS. 8a-8d: show part of the wing tip processing station shown in FIG. 2, illustrating
the support of the wing tip segment by a support device, in plan view (fig. 8a), side

view (fig. 8b), perspective view (fig. 8¢c), and a detailed perspective view (fig. 8d);
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- FIGS. 9a-9d: show part of the wing tip processing station shown in FIG. 2, illustrating
the removal of the wing tip segment, in plan view (fig. 9a), side view (fig. 9b),
perspective view (fig. 9¢), and a detailed plan view (fig. 9d);

- FIG. 10: shows part of an alternative wing tip processing station according to the
invention in perspective view, illustrating the support of the wing tip segment by a
support device, towards a wing tip cutter;

- FIG. 11: shows a schematical side view of the bones of a wing at the location of the

wing tip cutter.

FIGS. 1a and 1b diagrammatically depict the skeleton structure of poultry, in particular of a
chicken. The invention relates to a method and a device for processing carcass parts of
slaughtered poultry. A carcass part 2 of the poultry comprises, for processing in accordance
with the invention, at least part of a rib cage 2a and at least one wing 2b, comprising bone
and meat that is naturally present. The meat which is naturally present around the bones is
also not shown in FIG. 1. The wing 2b, shown in FIG. 1 of the slaughtered poultry on the
carcass 2 comprises an upper member 2¢ including the humerus bone 2k, a lower member
2d including the radius bone 2m' and the ulna bone 2m" (jointly denoted by 2m) and an
elbow 2n. At the other end of the lower member, which is not fixed to the elbow, there is a
wing tip 2t which is fixed to the lower member via the wing tip joint 2j. According to the
invention, the wing tip is removed when the radius 2m’ and ulna bone 2m” are positioned

one behind the other, seen in the conveying direction.

FIG. 2 shows a first embodiment of a wing tip processing station 1 according to the invention
in its entirety. In this figure, also a conveyor 5 is visible, having a rail 3 defining a conveyor
path 10 along which at least one carrier, e.g. carrier 33a or 33b as visible in figs. 3a and 3b,
can be displaced in a conveying direction 7. In particular, rail 3 may be similar to rail 37 of
fig. 3a, while rail 4 may be provided to prevent rotation of the carrier 33a.The conveyor 5
comprises operating means 8 and 9 for adjusting the relative position of the carriers and the
wing tip processing station 1, to compensate for different poultry sizes. In addition, operating
means (not visible) are provided to adjust the width of the processing station, to compensate
for different poultry sizes, and to adjust the depth of the knives. The wing tip processing
station 1 is disposed along the conveyor path 10. By way of example, the carcass parts
shown in FIGS. 3a-3b can be fed in series to the said wing tip processing station 1 using a
conveyor, examples of which are shown in Figs. 3a and 3b. The wing tip processing station
1 is symmetrical in form, with the result that two wings on either side of the body can be
processed in the same way. Details of the wing tip processing station shown in FIG. 2 are
illustrated in FIGS. 3-9 below.
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FIGS. 3a, 3b and 3c show the introduction section of the wing tip processing station 1, to
which a carcass part 2 is being supplied. The section shown in figs. 3a-3c corresponds to
the section shown in figs. 4a-4c, but specifically depicts the carcass part while being carried
by a carrier, which is part of a conveyor. The introduction of the carcass part is being
elaborated further with respect to fig. 4. In the shown embodiment, the carcass part 2 (in fig.
3a referred to with reference number 2’, in fig. 3b with reference number 2” and in fig. 3¢
with 2”) is supplied with its back facing in a conveying direction 34. Although in practice it is

greatly preferred for the back to be introduced first, this is not a required measure.

FIGs. 3a and 3c show a carcass part 2' and 2” respectively, having a body, two wings 2b
and two legs 2k. The legs 2k of the carcass part 2' are suspended in a carrier 33a and 33c,
respectively. The carcass parts 2' and 2” can be displaced with the carrier 33a and 33c in a
conveying direction 34. The carcass parts 2' and 2” are secured to the carriers 33a and 33c
in such a manner that the fowl with the wings 2b are fed to the wing tip processing station 1
by the underside of the body. Carrier 33a forms part of a conveyor 35 which is driven with
the aid of a chain 36. The conveyor 35 comprises a conveyor path, in this case the rail 37,

along which the carriers 33 can be displaced in the conveying direction 34 via a wheel 38.

FIG. 3b shows another carcass part 2” which is secured to a carrier 33b. Carrier 33b forms
part of a conveyor (not shown) with a conveyor path (not shown) along which the carriers
33b can be displaced in a conveying direction, denoted by arrow 34. The carcass 2”
comprises only part of the body without legs and the two wings 2b, each having a lower
member 2d and an upper member 2c. The carcass 2” is secured to a carrier part 31 which is
adapted to project into the body which is open on one side. By way of example, the said
carrier part is conical. It is preferable for it to be possible for the carrier part 31 to be oriented
in one or more directions by associated orientation means. As a result, the fowl with the
wings is fed to the wing tip processing station 1 by the underside of the body. The wing tip

processing station 1 is disposed along the conveyor path (not shown).

The product carrier 33c in Fig. 3c is adapted to engage the two leg parts 2k of the carcass
part 2. In this example, the carrier 33c has for each of the leg parts a receiving slot,
optionally provided with a locking member in order to block the leg parts in said slots. The
product carrier 33c¢ is configured to convey the carcass part 1 along a track 39 in a direction
of conveyance 34. The product carrier 33c is in this case attached to an overhead conveyor
track 39 such as is generally known from the prior art in this field. Optionally, the product

carrier 33c is rotatable about a vertical axis and/or rotatable about one or more other axes,
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indicated in Fig. 3c by the rotation arrows R. The rotation can be carried out by means of
eccentric cams 35a which are attached between the product carrier 33¢c and the overhead
conveyor track 39. The eccentric cams are operated by means of guides 35b which are
arranged fixedly along the track. These guides enter into contact with the eccentric cams as
the product carrier passes and bring the eccentric cams 35a gradually into the desired
position. Connection part 35¢ is provided to connect the carrier 33c to a trolley, e.g. similar

to the trolley shown in fig. 3a.

The carriers 33a, 33b and 33c are only partly shown in FIG. 3a and 3b but are generally
known, for example from patents EP 0 577 821 and EP 1 191 852. The carcass part is
carried by a carrier, such as for example the carriers 33a and 33b shown in FIG. 3a and 3b,
and fed to the wing tip processing station 1 with the aid of a conveyor, such as the device 35
shown in FIG. 3a or device 5 in fig. 2. While the carcass part is being carried by a carrier,

the carcass part is processed in the wing tip processing station 1.

In figs. 4-9, subsequent stages of a carcass part of slaughtered poultry being conveyed
towards and into a wing tip processing station 1 according to the present invention are
shown. In the drawings, the same situation is shown in various views: plan view, side view,
perspective view and sometimes a detailed view. In the drawings, subsequent positions of
the poultry along the conveyor path are shown. In short:
- Figs. 4 illustrates the entry of the upper wing member;
- Figs. 5 illustrates the activation of the actuator of a guide member of the lower wing
member guide to an open entry position;
- Figs. 6 illustrate the activation of the actuator of a guide member of the lower wing
member guide to a closed engagement position;
- Figs. 7 illustrate the clamping engagement of the lower wing member by the lower
wing member guide;
- Figs. 8 illustrate the support of the wing tip segment by a support device;

- Figs. 9illustrate the removal of the wing tip segment.

The introduction section of the wing tip processing station 1, shown in Figs. 3 and 4, is
provided with multiple wing guides and other guides arranged adjacent the conveyor path, at
least upstream of the wing tip cutter for guiding and positioning the at least one wing so as
to define the position of the lower wing member, the wing tip joint and the wing tip at the
wing tip cutter. The direction of conveyance is indicated with arrow 34 both in figures 3 and

4, but it is noted that figs. 3a and 3b are mirror images of fig. 4c. It is noted that although not
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all body and wing guides may be visible in each view, they are all provided symmetrically at

either side of the conveyor path 32, in particular symmetrically about axis S.

In the shown embodiment upper body guides 6 and 6' and lower body guides 12 and 12’ are
provided in addition to the wing guides to position the poultry body. The upper body guides 6
and 6' guide the body 2a on either side at the flange parts of the poultry, between the hip
and the shoulder. As a result, the body 2a can pass through the wing tip processing station

1in a straight line. The body guides 6, 6’, 12, 12’ are shaped in the form of a rod.

In this embodiment, upper wing member guides 20 and 20' and lower body guides 12 and
12’ are provided to catch and guide the upper wing member at least between an upstream
upper wing member entry location and the wing tip cutter. The upper wing member guides
20 and 20’ comprise a ball-shaped end portion, facilitating the entry of the upper wing
member to the upper wing member guide. Downstream, the upper wing member guides 20
and 20’ comprises a plate-like portion, along which the upper wing member of the poultry is
guided. The upper wing member is thus conveyed in the slit formed by upper wing member
guides 20 and 20’ and the body guides 12 and 12’

In the plan view of fig. 4a, it is visible that the mutual distance between upper wing member
guide 20 and body guide 6 increases. In particular, a portion of the upper wing member
guide 20, 20’ between the upper wing member entry location (fig. 4) and an elbow defining
position (fig. 5) is provided at an angle with the conveyor path 32, such that the upper wing
member guides 20 and 20’ flare outwards with respect to the conveyor path 32 seen in the
direction of conveyance 34. As a result, during conveyance of the carcass, the upper wing

member 2c¢ is folded away from the body 2a. This is visible when comparing figs. 4a and 5a.

The shown upper wing member guide 20, 20’ extends from the upper wing member entry
location (fig. 4), along the conveyor path 32, to the wing tip cutter 55 (fig. 9). It is also

conceivable that the upper wing member guide extends even further downstream.

In fig. 5, the upper wing member 2c is at a position where the upper wing member 2¢ is fully
folded away from the body part 2a, preferably without dislocating the upper wing member 2c
from the shoulder joint. In this position, the position of the elbow 2n is accurately defined.
The mutual positions of the upper wing member 20 and body guide 6 can preferably be
adjusted, dependent on the general size of the poultry being processed. On the other hand,
some degree of freedom is allowed as a small amount of overstretching of the upper wing

member will not immediately result in dislocation. The most important effect of the angled
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upper wing member guides 20 and 20’ is that the position of the elbow of each poultry wing

is accurately defined.

This defined elbow position is provided in the vicinity of the lower wing member entry
location, which is provided adjacent the upper wing member guide. Thus, the lower wing
member entry location (fig. 5) is downstream of the upper wing member entry location (fig.
4).

According to the invention, the lower wing member guide comprises two guide members 40
and 41 (and analogously 40’ and 41’), defining a slit 42 between them in which the lower
wing member 2d is received. Guide member 40 of the lower wing member guide originates
from the plate-like portion of upper wing member guide 20. The lower wing member guide
extends from the lower wing member entry location (fig. 5) to the wing tip cutter (fig. 9).
According to the invention the guide member 41 of the lower wing member guide can be
biased towards the other guide member 40. The bias is thus in this embodiment achieved
via an actuator 45, to allow variations of the width of the slit. The actuator may comprise a
hydraulic or pneumatic device, a spring arrangement or the like, and be operated to adjust

the bias of the guide member 41.

In the shown embodiment, the actuator 45 allows an additional movement of the guide
member 41 being biased towards the other 40. In particular, the guide member 41 may be
retracted to create an open entry position (fig. 5) and an engagement position (fig. 6),
wherein in the open entry position (fig. 5) the lower wing member 2d is allowed to enter the
slit 42 between the guide members 40 and 41, and wherein in the engagement position (fig.

6) the guide members 40 and 41 clampingly engage the lower wing member 2d.

In the situation shown in fig. 5, the conveyance of the body part 2a triggers a first activator
48, which activates the actuator 45 of the guide member 41 of the lower wing member guide
to an open entry position, visible in particular in figs. 5b and 5c¢. In dotted lines the original,
closed engagement position is visible. Retracting the lower wing member guide 41 to the
open entry position enables an engagement of the lower wing member guide 41 and the
lower wing member adjacent the elbow joint 2n, which is positioned adjacent the upper wing
member guide 20. As such, the lower wing member 41 can accurately engage the lower

wing member 2d, without the elbow joint 2n obstructing the conveyance.

In fig. 6, a second activator 49 is visible, which is triggered by further conveyance of the

body part 2a. This activator 49 activates the actuator 45 of the guide member 41 of the
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lower wing member guide to the closed engagement position, visible in particular in figs. 6b,
6¢ and 6d, in which the guide members 40, 41 clampingly engage the lower wing member
2d.

In the closed engagement position, as also visible in fig. 7, the lower wing member 2d is
clampingly engaged by the lower wing member guides 40 and 41. As lower wing member
guide 41 in the shown engagement position is biased towards the other lower wing member
guide 40, a clamping engagement is achieved, forcing the lower wing member 2d with the
radius 2m’ and ulna bone 2m” being positioned one behind the other, seen in the conveying

direction, thereby defining the orientation of the lower wing member.

In addition, in fig. 7a in particular it is visible that a portion of the lower wing member guide
40, 41 between the lower wing member entry location and the wing tip cutter is provided at
an angle with the conveyor path 32, such that the lower wing member guide 40, 41 flares
outwards with respect to the conveyor path 32 seen in the direction of conveyance 34. Thus,
during conveyance of the carcass, the lower wing member 2d is folded away from the upper
wing member 2c¢. In the shown embodiment, the lower wing member guides 40, 41 engage
the lower wing member 2d close to the elbow joint 2n, and subsequently move along the
lower wing member, thereby folding the lower wing member 2d open with respect to the
upper wing member 2c, to a position in which the lower wing member guides 40, 41 engage
the lower wing member 2d close to the wing tip joint 2j. In the shown embodiment, the
situation wherein the radius and ulna bones are positioned one behind the other is achieved

when the lower wing member guides are close to the wing tip joint 2j.

In the detailed figures of fig. 7d and 7e the situations are schematically indicated wherein
wherein the radius and ulna bones are positioned one behind the other with intact bones
(fig. 7d) and broken bones (fig. 7e). Because of the splinting operation of the lower wing

member guides 40, 41, the device and method according to the present invention are

particularly advantageous for handling wings having one or more broken bones.

In fig. 8 a support device 50 is visible, for supporting the wing tip segment 2t in the vicinity of
the wing tip cutter 55, opposite the side of the wing tip cutter 55 where the lower wing
member 2d is engaged by the lower wing member guide. This is in particular visible in the
plan view of figs. 8a, 9a and 9d. The support device is embodied as a rotatable support
wheel, comprising indentations and protrusions for taking along and supporting the wing tip

2t, while the lower member 2d is supported by the lower wing support. As such, the wing tip
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joint 2j is accurately positioned in front of the wing tip cutter 55, and in addition, both the

wing tip 2t and the lower wing member 2d are well supported during cutting.

The wing tip cutter 55 is embodied as a rotatable disc, driven by a drive motor 56. In fig. 9

the removal of the wing tip segment is shown, in particular indicated in fig. 9b by arrow R.

In fig. 10 a portion of an alternative wing tip processing station 100 according to the
invention is shown, at the location of the wing tip cutter 105. In this embodiment, the wing tip
cutter 105 is embodied as a longitudinal knife. Not shown is a body and a carrier, but this
may be similar to the embodiments of figs. 1-9. The conveying direction is schematically
indicated with arrow T. The upper wing member and an upper wing member guide are also
not visible, and may also be embodied similar to the embodiments of figs. 1-9. In fig. 10, a
lower wing member guide comprising two guide members 101 and 102 is visible. The guide
members 101 and 102 define a slit 104 between them, in which the lower wing member 2d
is received. According to the invention, one of the guide members is biased towards the
other (not shown), such that the situation as shown in fig. 10 can be arrived: the lower wing
member 2d is clampingly engaged with the radius 2m’ and ulna bone 2m” being positioned
behind the other, seen in the conveying direction T. In fig. 10, this engagement occurs close
to the wing tip joint 2j, but alternatively it is also conceivable that the engagement occurs at
a distance from the wing tip joint 2j. The advantage of the invention, visible in this fig. 10, is
that not only the position of the lower wing member 2d and the wing tip 2t is known, but also

the orientation of the lower wing member 2d and thus of the wing tip joint 2j is defined.

According to a preferred embodiment of the invention, in fig. 10 also a support device 103 is
provided at the wing tip processing station 100. The support device 103 is here embodied as
a rod, similar to the lower wing member guide. The support device 103 supports the wing tip
segment 2t in the vicinity of the wing tip cutter 105, opposite the side of the wing tip cutter

105 where the lower wing member 2d is engaged by the lower wing member guide 101, 102.

In fig. 11 the bones of the upper wing member 2¢ and the lower wing member 2d are
schematically shown. At the end of the lower wing member 2d a natural protrusion 2d* of the
bones is visible, which can also be discerned at the wing tip joint end of the anatomical
drawing of fig. 1b. According to the invention, two guide members 180, 181 are provided,
defining a slit between them in which the lower wing member 2d is received. The lower
guide member 180 is biased towards the other, allowing for variations of the width of the slit,
here with the aid of a spring 182. In the shown embodiment, a recess is visible in the upper

guide member 181, in which the natural protrusion 2d* of the lower wing member is



10

-17 -

received. This is advantageous as the wing tip cutter 185 can be positioned adjacent the
lower wing member guide, without risking a cut into the radius and ulna bones. Such a cut
into the radius and/ or ulna bone has an enhanced risk of bone fragments being lodged into

the meat.

In dotted lines, an ‘original’ situation of the lower wing member 2d is visible, which is forced
into the orientation shown in straight lines. In the situation shown in fig. 11, at the wing tip
cutter 185, the clamping engagement of the guide members 180, 181 onto the lower wing
member 2d, with the radius and ulna bones being positioned one behind the other, seen in
the conveying direction, is located close to the wing tip joint, opposite from the wing tip
segment, thereby defining the orientation of the lower wing member 2d and of the wing tip
segment (not shown). It is visible that in this embodiment the wing tip cutter 185 is provided

perpendicular to the lower wing member, and perpendicular to the direction of conveyance.
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CONCLUSIES

Inrichting voor het verwijderen van vleugelpunten van karkasdelen van geslacht

gevogelte, waarbij een karkasdeel ten minste een gedeelte van een ribbenkast omvat en ten

minste één vleugel, welke vleugel omvat:

een bovenste vleugeldeel met het humerus bot, dat zich uitstrekt tussen de schouder
en het ellebooggewricht;

een onderste vleugeldeel met het radius en ulna bot, zich uitstrekkende tussen het
ellebooggewricht en het vlieugelpunt gewricht,

een vleugelpunt segment omvattende vleugelpunt botten, dat is verbonden via het

vleugelpunt gewricht met het onderste vleugeldeel,

10 welke inrichting omvat:

15

20 -

25

30

een transporteur omvattende een transportbaan en ten minste één drager die
geschikt is om een karkasdeel te dragen, langs welk transportpad ten minste één
drager beweegbaar is in een transportrichting,

een vleugelpunt bewerkingsstation, dat is geplaatst langs het transportpad en
waarnaar een karkasdeel wordt toegevoerd door de transporteur, in welk vleugelpunt
bewerkingsstation het karkasdeel wordt bewerkt terwijl het karkasdeel wordt
gedragen door de drager, waarbij het vleugelpunt bewerkingsstation een
vleugelpuntsnijder omvat die geschikt is om het vieugelpunt segment te verwijderen
van het onderste vlieugeldeel,

een set van meerdere vleugelgeleidingen voor het geleiden en positioneren van één
vleugel om zo de positie van het onderste vleugeldeel, het vleugelpunt gewricht en
de vleugelpunt van die ene vleugel bij de vleugelpuntsnijder te definiéren, waarbij de
set vleugelgeleidingen omvat:

o ten minste één geleiding voor het bovenste vleugeldeel, die geschikt is om
het bovenste vleugeldeel op te vangen en te geleiden ten minste tussen een
bovenstroomse ingangslocatie van het bovenste vleugeldeel en de
vleugelpuntsnijder benedenstrooms van die ingangslocatie van het bovenste
vleugeldeel;

o ten minste één geleiding voor het onderste vleugeldeel, die geschikt is om het
onderste vleugeldeel op te vangen en te geleiden ten minste tussen een
ingangslocatie van het onderste vleugeldeel en de vleugelpuntsnijder
benedenstrooms van die ingangslocatie van het onderste vleugeldeel, waarbij
de ingangslocatie van het onderste vleugeldeel benedenstrooms is van de

ingangslocatie van het bovenste vieugeldeel;
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met het kenmerk, dat

de geleiding voor het onderste vleugeldeel twee geleidingselementen omvat die een sleuf
daartussen definiéren waarin het onderste vleugeldeel wordt ontvangen, waarbij ten minste
€én van de geleidingselementen een neiging in de richting van de ander wordt gegeven, en
daardoor variaties van de breedte van de sleuf toestaat,

zodanig dat — bij de vleugelpuntsnijder — de geleidingselementen klemmend aangrijpen op
het onderste vlieugeldeel met de radius en ulna botten achter elkaar gepositioneerd, gezien
in de transportrichting, en daarbij de oriéntatie van het onderste vlieugeldeel en van het

vleugelpunt segment definiérend bij de vleugelpuntsnijder.

2. Inrichting volgens conclusie 1, waarbij de geleidingselementen van de geleiding voor
het onderste vleugeldeel klemmend aangrijpen op het onderste vleugeldeel met de radius
en ulna botten achter elkaar gepositioneerd, gezien in de transportrichting, nabij het

vleugelpunt gewricht.

3. Inrichting volgens conclusie 1 of 2, waarbij het geleidingselement dat een neiging in
de richting van de ander wordt gegeven beweegbaar is ondersteund, bijvoorbeeld door een

actuator zoals een hydraulische of pneumatische inrichting, of door een veer of dergelijke.

4, Inrichting volgens conclusie 3, waarbij een actuator is voorzien om de neiging van het
geleidingselement dat een neiging in de richting van de ander wordt gegeven aan te

passen.

5. Inrichting volgens conclusie 4, waarbij de actuator geschikt is om een additionele
beweging van het geleidingselement dat een neiging in de richting van de ander wordt
gegeven te veroorzaken, tussen een open ingangspositie en een aangrijpingspositie,
waarbij in de open ingangspositie de sleuf een vergrote breedte heeft die de ingang van het
onderste vleugeldeel in de sleuf tussen de geleidingselementen verbetert, en waarbij in de
aangrijpingspositie de geleidingselementen klemmend aangrijpen op het onderste

vleugeldeel.

6. Inrichting volgens één of meer van de voorgaande conclusies waarbij de geleiding
voor het bovenste vleugeldeel zich uitstrekt langs de transportbaan vanaf de ingangslocatie
voor het bovenste vieugeldeel, via de vleugelpuntsnijder naar een verder stroomafwaartse

locatie.
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7. Inrichting volgens één of meer van de voorgaande conclusies, waarbij een gedeelte
van de geleiding voor het bovenste vieugeldeel tussen de ingangslocatie van het bovenste
vleugeldeel en een elleboog definiérende positie is voorzien met een hoek ten opzichte van
het transportpad, zodanig dat de geleiding voor het bovenste vieugeldeel naar buiten toe

uitloopt ten opzichte van het transportpad gezien in de transportrichting.

8. Inrichting volgens conclusie 7, waarbij de ingangslocatie van het onderste
vleugeldeel is voorzien in de nabijheid van de elleboog definiérende positie, grenzend aan

de geleiding voor het bovenste vleugeldeel.

9. Inrichting volgens één of meer van de voorgaande conclusies, waarbij een gedeelte
van de geleiding voor het onderste vleugeldeel tussen ingangslocatie van het de onderste
vleugeldeel en de vleugelpuntsnijder is voorzien met een hoek ten opzichte van het
transportpad, zodanig dat de geleiding voor het onderste vlieugeldeel naar buiten toe uitloopt

ten opzichte van het transportpad gezien in de transportrichting.

10. Inrichting volgens één of meer van de voorgaande conclusies, waarbij ten minste één
drager geschikt is om een karkasdeel in een hangende oriéntatie te dragen, en waarbij bij
voorkeur de karkasdelen worden getransporteerd met hun rugzijde leidend, gezien in de

transportrichting.

11. Inrichting volgens één of meer van de voorgaande conclusies, waarbij een
ondersteuningsinrichting is voorzien bij het vleugelpunt bewerkingsstation, voor het
ondersteunen van het vleugelpunt segment in de nabijheid van de vleugelpuntsnijder,
tegenover de zijde van de vleugelpuntsnijder waar het onderste vleugeldeel wordt

vastgehouden door de geleiding voor het onderste vlieugeldeel.

12. Werkwijze voor het verwijderen van vleugelpunten van geslacht gevogelte, waarbij
een karkasdeel ten minste een vleugel omvat, welke vleugel omvat:
- een bovenste vleugeldeel met het humerus bot, dat zich uitstrekt tussen de schouder
en het ellebooggewricht;
- een onderste vleugeldeel met het radius en ulna bot, zich uitstrekkende tussen het
ellebooggewricht en het vlieugelpunt gewricht,
- een vleugelpunt segment omvattende vleugelpunt botten, dat is verbonden via het
vleugelpunt gewricht met het onderste vleugeldeel,
bij welke werkwijze gebruik wordt gemaakt van een inrichting volgens conclusie 1,

omvattende de stappen van:
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het transporteren van een karkasdeel in de transportrichting, bij voorkeur met de
rugzijde leidend;

het bovenste vleugeldeel binnenkomend in de geleiding voor het bovenste
vleugeldeel bij de ingangslocatie van het bovenste vieugeldeel,

het ontvangen van het onderste vleugeldeel in de sleuf die wordt gedefinieerd door
de twee geleidingselementen van de geleiding voor het onderste vieugeldeel bij de
ingangslocatie voor het onderste vleugeldeel;

het transporteren van het onderste vieugeldeel langs de geleiding voor het onderste
vleugeldeel, daarbij het onderste vleugeldeel positionerend;

het een neiging geven van ten minste één van de geleidingselementen in de richting
van de ander van de geleiding voor het onderste vleugeldeel, daarbij een
klemmende aangrijping veroorzakend van de geleidingselementen op het onderste
vleugeldeel, in het bijzonder de radius en ulna botten;

bij de vleugelpuntsnijder — de geleidingselementen van de onderste vlieugelement
geleiding klemmend aangrijpen op het onderste vleugeldeel met de radius en ulna
botten achter elkaar gepositioneerd, gezien in de transportrichting, daarbij de
oriéntatie van het onderste vleugeldeel definiérend,

het verwijderen van het vleugelpunt segment van het onderste vleugeldeel door de

vleugelpuntsnijder.
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applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited
Box No. VIl Certain defects in the application

OR O

Box No. VIl Certain observations on the application
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Box No. | Basis of this opinion

. This opinion has been established on the basis of the latest set of claims filed before the start of the search.

. With regard to any nucleotide and/or amino acid sequence disclosed in the application and necessary to the
claimed invention, this opinion has been established on the basis of:

a. type of material:
O asequence listing
0] table(s) related to the sequence listing
b. format of material:
O on paper
O in electronic form
c. time of filingfurnishing:
[J contained in the application as filed.
O filed together with the application in electronic form.
O furnished subsequently for the purposes of search.
. O Inaddition, in the case that more than one version or copy of a sequence listing and/or table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional

copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

. Additional comments:

Box No.V  Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

. Statement
Novelty Yes: Claims 1-12
No: Claims
Inventive step Yes: Claims 1-12
No: Claims
Industrial applicability Yes: Claims 1-12
No: Claims

. Citations and explanations

see separate sheet
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Box No. VIl Certain defects in the application

see separate sheet
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Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Reference is made to the following document(s):

D1: US 5 188 560 A (HAZENBROEK JACOBUS E [NL]) 23 februari 1993
(1993-02-23)in de aanvraag genoemd

Document D1 is regarded as being the prior art closest to the subject-matter of claims
1 and 12, and discloses an apparatus comprising guide rails to convey and guide a
carcass. Guide surfaces and rods are provided for engaging and guiding the
shoulders, upper and lower wing members, to position the wing tip segments to
engage the wing tip rotary brush discs. Said rotary brush discs force the wing tips
forwardly to engage rotary disc cutters.

The subject-matter of claim 1 essentially differs from the known apparatus and
methods in that the lower wing member guide comprises two guide members defining
a slit between them in which the lower wing member is received, wherein at least one
of the guide members is biased towards the other, allowing for variations of the width
of the slit, such that - at the wing tip cutter - the guide members clampingly engage the
lower wing member with the radius and ulna bones being positioned one behind the
other, seen in the conveying direction, thereby defining the orientation of the lower
wing member and of the wing tip segment at the wing tip cutter.

The subject matter of claims 1 and 12 and is therefore new.

The problem to be solved by the present invention may be regarded as to provide an
improved device and method for automatic removal of wing tip segments.

The solution to this problem proposed in claims 1 and 12 of the present application is
considered as involving an inventive step for the following reasons:

The prior published documents cited in the search report do not disclose, suggest or
reasonably lead the person skilled in the art to consider the installation of a lower wing
member in the form of two guide members as specified in claim 1 in the known device
(D1).

The person skilled in the art would hence not be able to combine all the features of
claims 1 and 12 and as such arrive at the claimed device and method without an
inventive activity.

Claims 2 to 11 are dependent on claim 1 and as such also meet the requirements of
novelty and inventive step.

Re Item VI
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Certain defects in the application

The features of the claims are not provided with reference signs placed in
parentheses.
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