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DESCRIPTION

Description

Field of the invention:

[0001] The invention relates to a device, a method and a system for loosening or removing the
layer of abdominal fat or leaf lard (fat) from a slaughtered animal or a part thereof, for instance
a pig, of which the abdominal cavity has been opened beforehand.

Background

[0002] At many abattoirs processes after slaughtering of animals such as pigs include opening
the carcasses, removing the intestines and removing the abdominal fat layer also called leaf
lard before further cutting e.g. cutting the carcass halves into sections. Removing the leaf lard
was initially performed by hand which is intensive and repeated work. Hand held devices such
as described in US 5,997,394 (Jarvis) and EP1029454 A1 (BVS) and mechanically controlled
devices such as described in US 5,785,588 (Stork) has each contributed to stepwise reducing
the workload on the workers.

[0003] More specific, US 5,785,588 describes a device for removing the layer of abdominal fat
or leaf fat from a slaughtered animal or a part thereof, for instance a pig, of which the
abdominal cavity has been opened beforehand, which device has a gripping element for
gripping the layer of abdominal fat or leaf fat in addition to a pulling element for pulling loose
the layer from the abdominal wall, which gripping element includes at least one suction
aperture. In preference the pulling element includes a rotatably drivable winding mandrel which
in provided with a suction aperture, which winding mandrel is guided for winding up during
rotary driving the layer of abdominal fat or leaf fat gripped by the suction aperture.

[0004] However, the described devices do not satisfy the requirements in the production today
which in an increasing number of abattoirs become more automatic by including robots
working with the carcass and parts thereof. Problems to be solved are e.g. speed of loosening
or removing leaf lard, quality of the removal e.g. how much lard is left in the abdominal wall,
how the leaf lard is handled when removed from the abdominal wall of the carcass, how
difficult it is to separate the leaf lard from the removing device and also producing a more
stable device to reduce the risk that the device fails in the process e.g. by not providing a
secure fastening of the leaf lard to the device.

Description of the invention
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[0005] It may be seen as an object of the present invention to provide a device in the form of a
tool, a system and a method, which overcomes one or more of the problems mentioned above.
It may be a further object of the present invention to provide an alternative to the prior art.

[0006] A first object of the invention relates to a tool for loosening or removing leaf lard from at
least a part of an animal carcass, the tool comprises a winding mandrel configured to wind a
leaf lard around it, the mandrel comprising

e a suction cavity inside the mandrel and with a rounded opening arranged on an outer
surface of the mandrel, the suction cavity being configured to engage with a part of the
leaf lard,

» at least one first air device located inside the mandrel for alternately aspirating and
blowing air into and away from the suction cavity to respectively pull the engaged part of
the leaf lard into the suction cavity and blow off the engaged part of the leaf lard from the
suction cavity.

[0007] By winding mandrel is meant that the mandrel during operation is capable of rotating
around its own longitudinal central axis, and when engaged with an end of a leaf lard located in
an abdominal wall of a slaughtered and opened animal e.g. in a half carcass this leaf lard will
be wound around i.e. rolled around the rotating mandrel.

[0008] The mandrel has a suction cavity inside the mandrel and, with an opening arranged on
an outer surface of the mandrel making it possible to aspirate air into the mandrel hereby
making an under pressure and sucking action in a volume inside the suction cavity and in front
of the opening, such that leaf lard close to and/or in contact with the mandrel can be drawn
towards the mandrel and/or held firmly by the mandrel before and/or during winding the leaf
lard on the mandrel.

[0009] The opening of the suction cavity may be round, such as circular or oval. A round
opening of the suction cavity has the advantage that the leaf lard will not be caught by edges
as may happen for e.g. a suction cavity which is straight and with angular edges.

[0010] The border or edge making the opening of the suction cavity may be slightly protruding,
the result of this is a better contact is established with leaf lard when the mandrel engages with
the leaf lard.

[0011] The at least one first air device located inside the mandrel may be at least one tube
located in the inner part of the mandrel from the base end to the suction cavity, and may be
connected to a compressor/pump located outside the base end of the mandrel, this
compressor being capable of making a vacuum in the first air device by aspirating air away
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through the suction cavity. Aspirating air through the suction cavity may be performed such as
before and/or when the mandrel engages with a leaf lard and vacuum may also be obtained
during at least a part of the process of winding up the leaf lard around the mandrel. The
compressor may also be blowing air into the first air device which air may be pressed out
through the cavity opening and away from the suction cavity to make a zone of increased
pressure around the opening and thus blow off the mandrel-engaged part of the leaf lard from
the mandrel. Hereby pressed air may help releasing the leaf lard from the suction cavity and
also provide a lifting effect between the leaf lard and the mandrel where leaf lard around the
mandril may blown up like a balloon, the result of this is the leaf lard comes off the mandrel
very easy and no sticking effect is seen.

[0012] The tool may further comprise

e at least one pushing device configured to loosen and push away a leaf lard wound
around the mandrel and/or

« at least one pushing element located inside and/or in front of the pushing device and
configured to be directed underneath a leaf lard wound around the mandrel.

[0013] The pushing device may be a ring-formed device capable of being pushed from a base
end of the mandrel towards the front end of the mandrel when a leaf lard wound around the
mandrel is to be pushed off. An advantage of this is the pushing effect makes it easier to
remove the leaf lard quickly from the mandrel compared to unwinding the leaf lard prior to
removal or the leaf lard by gravity is let off the mandrel. A piston may be located at the base
end of the mandrel and be connected to the pushing device and be controlled by a controlling
system controlling the tool for loosening or removing leaf lard and the piston in the process of
loosening or removing a leaf lard from an animal carcass.

[0014] At least one pushing element may be located in connection with the mandrel, such as
inside and/or in front of the pushing device. The at least one pushing element may be
connected to a first ring, and it may be this first ring together with the pushing elements which
can be located inside of a second ring forming the ring-shaped pushing device. The at least
one pushing element may be moved from the base end of the mandrel towards the front end
when a leaf lard wound around the mandrel is to be pushed off from the mandrel. The pushing
device together with the at least one pushing element may as a single unit be moved from the
mandrel base end towards the mandrel front end to push on the leaf lard wound around the
mandrel. The at least one pushing element may have any form such as protruding in the area
closest to the mandrel, hereby being capable of being directed underneath the leaf lard wound
around the mandrel and improving the process when the leaf lard is to be pushed off the
mandrel.

[0015] A second aspect of the invention relates to another possibility of solving the problems
described above. This aspect relates to a tool for removing leaf lard from at least a part of an
animal carcass, the tool comprises a winding mandrel configured to wind a leaf lard around it,
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the tool further comprises

« At least one pushing device configured to loosen and push away a leaf lard wound
around the mandrel, and/or

= At least one pushing element located inside of the pushing device and configured to be
directed underneath a leaf lard wound around the mandrel.

[0016] The tool described as a second aspect of the invention may further comprises

¢ a suction cavity located inside the mandrel and with a round opening arranged on an
outer surface of the mandrel, the suction cavity being configured to engage with a part of
the leaf lard, and/or

e at least one first air device located inside the mandrel for alternately aspirating and
blowing air into and away from the suction cavity to respectively pull the engaged part of
the leaf lard into the suction cavity and blow off the engaged part of the leaf lard from the
suction cavity.

[0017] Features of the first and second aspect may be similar in construction and function, and
may each be combined with one or more features of the invention as described below.

[0018] Concerning both first and second aspects of the invention, the tool may comprise at
least one pushing device which is an outer ring or is connected to an outer ring and the at least
one pushing element is connected to an inner ring, which can slide or rotate inside of the outer
ring. An advantage of this is the pushing element can be located tight to the mandrel and
rotate together with the mandrel during winding and unwinding, and still the pushing element
can be connected to the pushing device such that when the pushing device is directed from the
base end of the mandrel towards the front end of the mandrel and in the opposite direction, the
pushing element is moved together with the pushing device. There is thus no need to stop the
mandrel rotation before initiating the pushing operation. Further, a tight connection between
the pushing device and the pushing element also secure the leaf lard will be located at the
area around the mandrel and not on the wrong side of the base end of the mandrel and will not
be caught between the mandrel and the pushing device.

[0019] The tool may further comprise a clamping mechanism located in the suction cavity and
being capable to clamp at least a part of the leaf lard aspirated into the suction cavity. The
clamping mechanism may be ring-shaped or have a similar form as the opening of the suction
cavity, it may be located inside the suction cavity and preferably close to the opening of the
suction cavity. The clamping mechanism may function by movement such as a linear
movement from an open position where no clamping is performed to a closed position where
clamping of leaf lard aspirated into the suction cavity can be performed. An advantage of such
a clamping mechanism is a secured hold of the leaf lard during winding the leaf lard around the
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mandrel and tearing the leaf lard from the abdominal wall of the carcass. The clamping
mechanism may also secure the leaf lard to the mandrel until it is to be delivered in a pre-
determined location e.g. in a collection vessel possibly located close to the place where the leaf
lard is removed from the abdominal wall.

[0020] The clamping mechanism may be controlled mechanically or by air. When controlled by
air a pressure chamber may be located below the clamping mechanism inside of the suction
cavity. By filling the pressure chamber with air the clamping mechanism is pushed towards the
suction opening to close the suction cavity and when the pressure chamber is emptied the
clamping mechanism is no longer pushed towards the suction opening and the clamping
mechanism will return to an open position of the suction cavity.

[0021] The mandrel of the tool may have an overall conical shape with a larger base perimeter
and a smaller front perimeter and wherein the suction cavity is located closer to the front end
of the mandrel than to the base end of the mandrel, such as in the front quarter part of the
mandrel. The front end of the mandrel is the free part, and the base end of the mandrel is
where the tool may be connected to holding and controlling parts, such as a robot arm and
compressor/pump. An advantage of the conical shape of the mandrel is the leaf lard wound
around the mandrel is able to push off the mandrel due to the smaller dimension at the front
end.

[0022] The mandrel may have an incurvature of the surface next to the suction cavity opening
in the direction towards the base of the mandrel. Such an incurvature length, depth and
location may be designed in accordance to the form and size of abdominal walls and the ribs
therein of animal carcasses in which the tool is to be used. The incurvature may follow the
anatomical features of the abdominal walls during at least a part of the process of winding leaf
lard around the mandrel. An advantage of the incurvature is a closer contact between the
mandrel and the leaf lard which is being wound around the mandrel. The closer contact results
in a better contact and thus a reduced risk the leaf lard is not wound around the mandrel.

[0023] The mandrel may have a deflection of the surface on the opposite side of the location
of the incurvature. Such a deflection may be designed in accordance to the form and size of
abdominal walls and the ribs therein of animal carcasses in which the tool is to be used. The
deflection may follow the anatomical features of the abdominal walls during at least a part of
the process of winding leaf lard around the mandrel. An advantage of the deflection is a closer
contact between the mandrel and the leaf lard which is being wound around the mandrel. The
closer contact results in a better contact and thus a reduced risk the leaf lard is not wound
around the mandrel.

[0024] The mandrel may at the outer surface comprise engaging members such as spikes
configured to engage with the leaf lard. The engaging members may be located more or less
randomly over the mandrel surface or in a pattern, such as in rows along the length of the
mandrel. The engaging members may each be pointed and may in overall be straight or
turned e.g. with the tip turned towards the front end of the mandrel. An advantage of engaging
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members is a more solid grip is made between the mandrel and the leaf lard to remove from
an animal carcass. An advantage of turning the tip ends towards the mandrel front is when the
leaf lard wound around the mandrel is to be removed from the mandrel, such as to be pushed
off the mandrel, where this process will be easier.

[0025] The mandrel may further comprise apertures in the surface, such as apertures between
the engaging members and/or at the tip of the engaging members. These apertures may be
connected to an air device such that air may be aspirated from the outside and into the
engaging members prior to and while a mandrel is in touch with a leaf lard that is to be wound
around a mandrel. The aspiration may be continued at least for a part of the time during
winding the leaf lard around the mandrel. In this function an advantage of the engaging
member is the grip between the mandrel and the leaf lard is increased thus reducing the risk of
not having the leaf lard wound around the mandrel. The apertures may further be used such
that air is blow from the inside of the mandrel and out of the apertures in the process where
the leaf lard is to be removed from the mandrel. Hereby the leaf lard wound around the
mandrel is slightly lifted and the removal becomes much easier e.g. when the pushing device
and/or the pushing element is further used to loosen and push onto the leaf lard.

[0026] The mandrel may also comprise at least one rail recess located along the length of the
mandrel. A rail recess may be a recess or lane within a part of the mandrel surface having a
bottom part and a side along each edge of the bottom part. The bottom part of the rail recess
may be substantially parallel to the overall surface of the mandrel, hereby the height of the
sides may be substantially equal along the length of the rail recess. However, the bottom part
of the rail recess may also be substantially parallel to a longitudinal axis of the mandrel, hereby
the height of the sides of the rail recess may decrease from the base end of the mandrel
towards the front end of the mandrel. Preferably the rail recess is for guiding the pushing
element along the mandrel and e.g. increasing the capability of the pushing element to be
directed underneath the leaf lard wound around the mandrel. The mandrel may have at least
two recesses, which each may be located about 90 degree away from a center line of the
suction cavity opening, the center line being parallel to a center line or central axis from the
base end to the front end of the mandrel. Hereby the mandrel may comprise a rail recess on
each side of the mandrel e.g. mirrored in relation to the suction cavity. An advantage of the rail
recess is the pushing element is easier directed underneath the leaf lard wound around the
mandrel and the position of the pushing element is stabilized during pushing of the leaf lard
from the mandrel.

[0027] The at least one pushing element may be located at least partly in the at least one rail
recess and being configured to be entered beneath and/or to push on a leaf lard wound
around the mandrel. Such a pushing element may be inclined towards the mandrel surface in
the direction towards the front end of the mandrel. Hereby the pushing element may be higher
at the end located towards the base end of the mandrel and lower at the end located towards
the front end of the mandrel. The inclination of the pushing element may be e.g. about 45
degree. An advantage of an inclined pushing element is the pushing element is easier directed
underneath the leaf lard wound around the mandrel. This advantage is further increased when
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an inclined pushing element is located in a rail recess as described above.

[0028] If the bottom part of the rail recess is substantially parallel to the overall surface of the
mandrel rail recess, then the at least one rail recess may preferably be located along the
mandrel surfaces in areas without the incurvature and the deflection, if one or both of these
are present.

[0029] The surface of the mandrel may be substantially symmetrical around a plane
separating the mandrel along its length in two halves and also separating the suction opening
of the suction cavity into two halves.

[0030] A further aspect of the invention relates to a system for automatic loosening or
removing leaf lard from at least a part of an animal carcass, the system may comprise:

= At least one robot arm comprising at least one tool as described herein,

« An identification system configured to identify the location of a part of an animal carcass
and/or the location of a leaf lard to be removed or partly removed from a part of an
animal carcass,

s Aprocessing system configured to receive and process information of at least a location
of an animal, a location of an animal part, and/or a location of a leaf lard connected to at
least a part of an animal carcass,

¢ Acontrolling system being in communication with at least the processing system and the
at least one robot arm, the controlling system being configured to control the at least one
robot arm with the tool for loosening or removing leaf lard to

o engage with a leaf lard located in the abdominal wall of at least a part of an animal
carcass,

o wind the mandrel such that the leaf lard is wound around the mandrel hereby
loosening the main part of the leaf lard from the abdominal wall or removing the
leaf lard from the abdominal wall of the carcass, and

o remove the tool from the leaf lard leaving the leaf lard connected to a small part of
the abdominal wall or directing the loose leaf lard to a pre-determined area.

[0031] The system may be an automatic robot system and each component thereof is
preferably suitable for functioning at abattoirs. At abattoirs the carcasses or carcass halves
after opening and evisceration may be directed further in the processes hanging in the hind
legs in overhead conveyors and being transported with head down. Leaf lard located in the
abdominal wall may be loosened or removed from the half carcasses hanging in the position
with head down, such as by using the system described herein.

[0032] The at least one robot arm may be a robot arm with at least three degrees of freedom
and capable of being controlled individually by the controlling system and based on the
information received by the processing system.
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[0033] The identification system may comprise a vision system e.g. a number of cameras
located to identify the location of a part of an animal carcass and/or the location of a leaf lard to
be removed or partly removed from a part of an animal carcass. The identification system may
also be capable of controlling the mandrel is removed properly from a leaf lard wound around
the mandrel and whether the leaf lard is left attached to the abdominal wall if that is
predetermined or the leaf lard is delivered to a predetermined location.

[0034] The processing system such as a processor is preferably configured to receive and
process multiple pieces of information received from e.g. the identification system of at least a
location of an animal, a location of an animal part, and/or a location of a leaf lard connected to
at least a part of an animal carcass, and the processing system is preferably capable of
processing these information in relation to determining the most optimal solution for connecting
the mandrel of the tool to the leaf lard and determine the solution of winding the leaf lard
around the mandrel as well as releasing the mandrel from the leaf lard.

[0035] The controlling system such as a controller is preferably in communication with at least
the processing system. However the processing system and controlling system may also be a
single system having both functionalities. The controlling system controls the at least one robot
arm in accordance to the optimal solution determined by the processing system. The
controlling system controls the at least one robot arm to perform the method as described
herein for loosening or removing a leaf lard from an abdominal wall of an animal carcass.

[0036] The system may comprise at least two robot arms, each with at least one tool as
described herein. The robot arms are controlled by the controlling system to drive the
mandrels in at least partly mirrored directions to loosen or remove leaf lard from e.g. two half
carcasses being a left and a right half carcass part from e.g. an animal, such as two half
carcasses from one animal. Two robot arms working on two halves of carcasses from e.g. one
animal may work simultaneously in the mirrored process though one robot arm may be leading
in the process such that the tool of this robot arm engages with the leaf lard before the tool of
the other robot arm engages with the leaf lard of the other half carcass.

[0037] In the system the at least one robot arm may each comprises two tools of the type as
described herein.

[0038] Another aspect of the invention relates to a method for loosening or removing leaf lard
from at least a part of an animal carcass with the use of a tool as described herein, the method
comprises at least the steps of

1. a) Contacting the mandrel of the tool with one end part of a leaf lard located in at least a
part of an animal carcass,

2. b) Winding the mandrel and simultaneously moving the mandrel along the leaf lard such
that the leaf lard is loosened from the carcass part and wound around the mandrel until
at least a main part or the entire part of the leaf lard is wound around the mandrel.

3. ¢) Disengaging the mandrel and the wound-around leaf lard.
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[0039] The method is preferably an automatic method for loosening or removing leaf lard from
at least a part of an animal carcass. In such an automatic method, the method may be
performed by a system as described herein.

[0040] In the method the leaf lard may be loosened and left connected to the abdominal wall.
The connection between the leaf lard and the abdominal wall may be as little as possible to
secure the leaf lard stays connected e.g. until a predetermined time where the leaf lard may be
removed e.g. removed by hand. An advantage of leaving the leaf lard connected to the
abdominal wall is when a veterinarian is to control the carcass then there is no doubt the leaf
lard is from the carcass under inspection. The leaf lard attached to the abdominal wall can be
removed after the inspection.

[0041] When contacting the mandrel of the tool with one end part of a leaf lard located in at
least a part of an animal carcass, this may be at the lower end of the leaf lard in half carcasses
hanging in the hind leg.

[0042] In the method the mandrel of the tool is contacted with one end part of a leaf lard
located in at least a part of an animal carcass. Preferably the contact and engagement is
performed in the end of the leaf lard which is close to the diaphragm before this is removed
from the carcass, in this end the leaf lard may be pointed. There is no need of cutting free this
leaf lard end from the abdominal wall before the mandrel is contacting the leaf lard.

[0043] During winding of the mandrel and simultaneously moving the mandrel along the leaf
lard, the leaf lard is loosened from the abdominal wall of the carcass part and the leaf lard is
wound around the mandrel until at least a main part or the entire part of the leaf lard is wound
around the mandrel. Thus a main part of the leaf lard is wound around the mandrel if the leaf
lard is to be left in the carcass. The entire leaf lard is preferably wound around the mandrel if
the leaf lard is to be removed from the carcass, or at least the entire leaf lard is loosened from
the abdominal wall making it possible to remove the leaf lard from the abdominal wall.

[0044] When loosening or removing leaf lard e.g. from half carcasses hanging in their hind leg,
the tool may be moved upwards from the inclined end of the leaf lard where the mandrel
engages with the leaf lard. The position of the mandrel may be e.g. at an angle of about 45
degree to horizontal when in the starting position where the mandrel engages with the leaf lard
and with the front end of the mandrel pointing downwards. The angle may become smaller
during the winding process and may be e.g. 40-15 degree to horizontal in a stop position - and
still with the front end of the mandrel pointing downwards - where the mandrel is to be
removed from the carcass with or without the leaf lard wound around it. Moving the mandrel
along the leaf lard impose some stress on the leaf lard and releasing it from the abdominal
wall, however the main force to releasing the leaf lard from the abdominal wall comes from the
winding of the mandrel.
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[0045] Disengaging the mandrel and the wound-around leaf lard may include two possibilities.
The mandrel can be removed from the leaf lard wound around the mandrel, this is e.g. the
case when the leaf lard is left connected to the abdominal wall after the disengagement.
Alternatively the leaf lard can be removed from the mandrel, this is e.g. the case when the leaf
lard is removed from the abdominal wall and located elsewhere such as in a preselected
location.

[0046] The method may comprise during step a) securing the leaf lard to the mandrel by
suction and/or clamping, such as suction a minor leaf lard part into the suction cavity of the
mandrel and/or clamping a minor leaf lard part in the suction cavity of the mandrel. Suction is
created by aspirating air through the first air device and/or second air device. The forces
created by vacuum in the first air device is capable of drawing/pulling a part of the leaf lard
towards and/or into the suction cavity. When part of the leaf lard is in the suction cavity the
second air device may activate the clamping mechanism and enter this into a closed position
that clamp the leaf lard inside the suction cavity, hereby creating a solid connection between
the mandrel and the leaf lard.

[0047] The method may comprise during the disengagement of step c¢) blowing air into the
suction cavity to release the leaf lard from the inside such as releasing the leaf lard from the
clamping mechanism. Blowing air into the suction cavity may be performed by blowing air
through the first air device. A lifting off process may also be performed where air is directed
underneath the leaf lard i.e. in between the surface of the mandrel and the wound-around leaf
lard. This air for lifting may be air directed through the first air device.

[0048] The lifting off process may be further strengthened if apertures are present in the
mandrel surface between the engaging members and/or are located at the tip of the engaging
members, hereby air may be blown out through such apertures and increasing the lifting off
process, or be the solely process for lifting off the leaf lard by air. A third air device may be
located inside the mandrel making it possible to blow air out through the apertures. Such a
third air device man also be used for aspirating air from outside into the mandrel and using the
apertures to increase the connection between a leaf lard and the mandrel.

[0049] The method may further include during step c¢) pushing off the wound around leaf lard
from the mandrel, where the pushing device is directed from the base end of the mandrel
towards the front end of the mandrel and the pushing device is pushing onto the leaf lard. If the
leaf lard is to be left connected to the abdominal, the mandrel such as the entire tool may
during this pushing process be not moving or may be directed in a direction opposite to the
forward direction of the pushing device when pushing to the leaf lard. If the leaf lard is removed
from the abdominal wall, the tool may be moved towards a predetermine location before
and/or while the pushing device is being directed forward i.e. directed from the base end of the
mandrel towards the front end of the mandrel. The pushing device is returned to the base end
of the mandrel when its forward movement is finished.

[0050] The method may further comprise during step d) pushing off the wound around leaf
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lard from the mandrel, the at least one pushing element is directed together with the pushing
device from the base end of the mandrel towards the front end of the mandrel and is
performing a lifting process of the leaf lard wound around the mandrel. The pushing element
preferably has an inclined design where a small leading dimension can be directed underneath
the leaf lard wound around the mandrel when the pushing device and the pushing element(s)
are being directed forward i.e. from the base end of the mandrel towards the front end of the
mandrel. As the inclined pushing element is directed forward it is directed further underneath
the wound-around leaf lard and hereby lifts the leaf lard from the mandrel such that the
pushing device is capable of pushing with a larger force to the leaf lard and such that the leaf
lard will not stuck between the pushing device and the mandrel.

[0051] The method may be an automatic method executed by the system described elsewhere
herein to loosen or remove leaf lard from at least a part of an animal carcass.

Brief description of the drawings

[0052]

Fig 1 illustrates a first perspective view of a tool for removing or loosening a leaf lard.

Fig 2 illustrates a second perspective view of a tool for removing or loosening a leaf lard.

Fig 3 illustrates a third perspective view of a tool for removing or loosening a leaf lard.

Fig 4 illustrates a perspective view from the front of a tool for removing or loosening a leaf lard.

Fig 5 illustrates a longitudinal section through a tool for removing or loosening a leaf lard and
where the clamping mechanism is in a closed position.

Fig 6 illustrates an enlarged view of part of the longitudinal section through a tool for removing
or loosening a leaf lard where the clamping mechanism is in an open position.

Fig 7 illustrates the position of leaf lard aspirated into the suction cavity while the clamping
mechanism is in an open position.

Fig 8 illustrates a possible location of the tool when engaging with a leaf lard.

Detailed description of the drawings

[0053] Fig 1 illustrates a tool 1 for removing or loosening a leaf lard. A longitudinal mandrel 2
with a base end 3 and a front end 4 has a suction cavity 5 with an opening 6. Inside the
opening a clamping mechanism 18 is positioned. At the base end 3 of the mandrel a pushing
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device 7 is located encircling the mandrel 2. lllustrated is part of a piston 8 capable of directing
the pushing device 7 from the base end 3 towards the front end 4. The surface 9 of the
mandrel 2 is illustrated with engaging members 10. The mandrel 2 is conically shaped with a
larger perimeter at the base end 3 than at the front end 4. Engaging members 10 are
illustrated as pointed spikes which are askew and with the tips of the spikes pointing towards
the front end 4 of the mandrel 2. lllustrated is also the location of a pushing element 11 inside a
ring-shaped part of pushing element 15.

[0054] Fig 2 illustrates a second side view of a tool for removing or loosening a leaf lard. The
tool 1 is seen from a side when related to the position in Fig 1. In the mandrel 2 a suction
cavity 5 with an opening 6 is seen where the opening is closed by a clamping mechanism 18.
At the base end 3 a pushing device 7 is located. Inside the pushing device 7 is a pushing
element 11, where at part of the pushing element 11 is located in a rail recess 12 located from
the base end 3 to the front end 4 of the mandrel 2 in a region where the suction opening 6 is
not located. The piston 8 is capable of directing the pushing device 7 and the pushing element
11 from the base end 3 of the mandrel 2 and towards the front end 4 of the mandrel 2 where
the pushing element 11 is guided in and by the rail recess 12 such that the inclined pushing
element 11 can be directed underneath a leaf lard (not shown) wound around the mandrel 2.
lllustrated is also an incurvature 13 of the mandrel 2 located close to the opening 6 of the
suction cavity 5. The incurvature 13 is located on the side - in the longitudinal direction - of the
opening 6 which is towards the base end 3 of the mandrel 2. On the opposite side of the
mandrel 2 and just opposite to the incurvature 13 a deflection 14 is illustrated. Also illustrated is
that the suction opening 6 is slightly protruding from the overall boundary of the mandrel 2
illustrated with an overall tapered design.

[0055] Fig 3 illustrates a third side view of a tool for removing or loosening a leaf lard. Features
are as described in relation to Fig 1 and 2. Focus in this figure is on the pushing device 7 and
the pushing element 11. The pushing device 7 encircles a ring-shaped part 15 of the pushing
element 11. The ring-shaped part 15 of the pushing element 11 can rotate inside of the ring-
shaped pushing device 7 during the rotation of the mandrel 2. Hereby during rotation of the
mandrel 2, the ring-shaped part 15 of the pushing device 77 rotates together with the mandrel
2, while the pushing element 11 of the pushing device 7 does not rotate.

[0056] Fig 4 illustrates a front view of a tool for removing or loosening a leaf lard. lllustrated is
the front end 4 of the mandrel 2 and a look from this point towards the base end 3 of the
mandrel 2. Two rail recesses 12 are illustrated opposite of each other on each longitudinal side
of the mandrel 2 and outside the region of the opening 6 of the suction cavity (not visible).
Engaging members 10 are illustrated being located in rows along the longitudinal direction of
the tapered mandrel 2. In the rail recesses 12 pushing elements 11 are located, and
surrounding the base end of the mandrel 2 is the ring-shaped part 15 of the pushing device 7
and the pushing element 11, which together are controlled by the piston 8 such that the
pushing device 7, the pushing elements 11 and the ring-shaped part 15 can be directed from
the base end 3 towards the front end 4 and returned again.
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[0057] Fig 5 illustrates a longitudinal section through a part of a tool 1 for removing or
loosening a leaf lard. Inside the mandrel 2 is seen a first air device 16 and a second air device
17 located from the base end 3 to the suction cavity 5. The first air device 16 is controlled to
aspirate leaf lard into the suction cavity 5 and to blow the leaf lard out of the suction cavity 5.
The second air device 17 controls the function of the clamping mechanism 18, which is shown
in a closed position. The air control is performed by directing air through the second air device
17 towards the suction cavity 5 and into the pressure chamber 26 to direct the clamping
mechanism 18 located inside the suction cavity 5 towards the opening 6 of the suction cavity 5,
hereby getting the clamping mechanism 18 into a closed position. Air by aspirating in the
second air device 17 may be used to get the clamping mechanism 18 in an open position or air
flow towards the pressure chamber is stopped.

[0058] Fig 6 illustrates an enlarged view of part of the longitudinal section through a tool for
removing or loosening a leaf lard. Features are as described in relation to Fig 5. In this figure
the clamping mechanism 18 is shown in an open position where the upper part of the clamping
mechanism 18 is located away from the suction opening 6 making it possible to aspirate leaf
lard into the suction cavity 5.

[0059] The pressure chamber 26 is 'small' or in its starting position as no air is directed
through the second air device 17 toward the pressure chamber 26.

[0060] Fig 7 illustrates a suction cavity 5 in an open position where the clamping mechanism
18 is located away from the suction opening 6 a section of a leaf lard 21 is illustrated aspirated
into the suction cavity. When the clamping mechanism 18 is directed towards the suction
opening 6 with the leaf lard 21 in this position, the leaf lard 21 will be clamped inside the
suction cavity 5. Shown is also the pressure chamber 26 in its starting position before air is
directed through the second air device 17 into the pressure chamber 26.

[0061] Fig 8 illustrates a possible location of the tool when engaging with a leaf lard. The figure
illustrates part of an animal carcass including an abdominal wall 19 with spinal column 23, ribs
24 where part of some are located behind the leaf lard 21, the cut open abdominal wall 20 and
the leaf lard 21 located in the abdominal wall 19. This illustration may simulate a part of a half
pig carcass hanging in its hind leg i.e. with head down. A tool 1 as described herein is directed
towards the leaf lard 21 and with the front end of the tool 1 pointing partly to the ground. The
opening 6 of the suction cavity is illustrated with a dotted line to indicate it is located in the tool
1 at the side directed towards the leaf lard 21. The opening 6 is engaged with the leaf lard 21
in the pointed end 22 of the leaf lard 21, which is the lower part of the leaf lard 21 for carcass
parts hanging in hind legs. The arrows 25 indicate the turning direction of the mandrel of the
tool 1 for winding the leaf lard 21 around the mandrel.
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Patentkrav

1. Redskab (1) til at leosne eller fjerne flomme (21) fra mindst
en del af en dyrekrop, hvilket redskab omfatter en
viklingsspindel (2), der er konfigureret til at vikle en flomme
der omkring, hvilken spindel (2) omfatter

* et sugehulrum (5), der er placeret inde i spindlen (1) og har
en afrundet abning (6) anbragt pa en ydre overflade af spindlen
(2), hvilket sugehulrum (5) er konfigureret til at ga i indgreb
med en del af flommen (21),

* mindst én fgrste luftanordning (16), der er placeret inde i
spindlen (2),

kendetegnet ved, at den mindst ene forste luftanordning (16) er
indrettet til skiftevis sugning og blesning af luft ind i og veak
fra sugehulrummet (5) gennem den afrundede abning (6) til
henholdsvis trakning af indgrebsdelen af flommen (21) ind 1
sugehulrummet (5) og udblasning af indgrebsdelen af flommen (21)

fra sugehulrummet (5).

2. Redskab (1) ifelge krav 1, som yderligere omfatter

* mindst én skubbeanordning (7), der er konfigureret til at
lgsne og skubbe en flomme (21) wvak, der er viklet omkring
spindlen (2), og/eller

* mindst ét skubbeelement (11), der er placeret inde i og/eller
foran skubbeanordningen (7) og er konfigureret til at blive

rettet under en flomme (21), der er viklet omkring spindlen (2).

3. Redskab (1) til at lgsne eller fjerne flomme (21) fra mindst
en del af en dyrekrop, hvilket redskab (1) omfatter en
viklingsspindel (2), der er konfigureret til at vikle en flomme
(21) der omkring, kendetegnet ved, at redskabet (1) yderligere
omfatter

* mindst én skubbeanordning (7), der er konfigureret til at
lgsne og skubbe en flomme (21) va&k, der der viklet omkring
spindlen (2), og/eller

» mindst ét skubbeelement (11), der er placeret inde 1 og/eller
foran skubbeanordningen (7) og er konfigureret til at blive

rettet under en flomme (21), der er viklet omkring spindlen (2).
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som yderligere omfatter

* et sugehulrum (5), der er placeret inde i spindlen (1) og har

en afrundet abning (6) anbragt pa en ydre overflade af spindlen

(2), hvilket sugehulrum (5)
med en del af flommen (21),

* mindst én forste luftanordning

er konfigureret til at ga i indgreb

der er placeret inde i

spindlen (2) til skiftevis sugning og blasning af luft ind i og

vaek fra sugehulrummet (5)

gennem den afrundede abning (6) til

henholdsvis trakning af indgrebsdelen af flommen (21) ind 1

sugehulrummet (5) og udblasning af indgrebsdelen af flommen (21)

fra sugehulrummet (5).

5. Redskab (1) ifelge et hvilket som helst af ovennavnte krav

1, 2, 4-5, hvor redskabet

yderligere

omfatter en

fastspandingsmekanisme (18), der er placeret i sugehulrummet (5)

og er 1 stand til at fastspaende mindst en del af flommen (21),

der suges ind 1 sugehulrummet

6. Redskab (1) ifglge et hvilket som helst af ovennavnte krav,

hvor spindlen (2) har en indadkrumning
siden af &bningen (6) 1 sugehulrummet

nederste ende (3) af spindlen

7. Redskab (1) ifelge

af overfladen ved

i retningen mod den

spindlen (2) har en

afbegining (14) af overfladen pa den modsatte side af placeringen

af indadkrumningen (13).

8. Redskab (1) ifglge et
hvor spindlen (2) péa dens
(10), sasom pigge, der er
flommen (21).

9. Redskab (1) ifglge et

hvor spindlen (2) omfatter

er placeret langs lengden af

skinneforsankninger (12),

en midterlinje 1 &bningen

spindlen

hvilket som helst af ovennavnte krav,
ydre overflade omfatter indgrebsdele

konfigureret til at ga& i indgreb med

hvilket som helst af ovennavnte krav,
mindst én skinneforsankning (12), der
sasom mindst to
der hver er placeret ca. 90 grader fra

sugehulrummet (5), hvilken
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midterlinje er parallel med en midterlinje fra den nederste ende
(3) til forenden (4) af spindlen (2).

10. Redskab (1) ifelge et hvilket som helst af kravene 2-9,
hvor det mindst ene skubbeelement (11) er placeret mindst
delvist 1 den mindst ene skinneforsenkning (12) og er
konfigureret til at g4 ind under og/eller at skubbe pa en flomme
(21), der er viklet omkring spindlen (2), og hvor eventuelt
skubbeelementet (11) skraner mod spindeloverfladen i retningen

mod forenden (4) af spindlen (2).

11. System til automatisk legsnen eller fjernelse af flomme (21)
fra mindst en del af en dyrekrop, hvilket system omfatter

a) mindst én robotarm, der omfatter mindst ét redskab (1) som
beskrevet 1 et hvilket som helst af kravene 1 til 10,

b) et identifikationssystem, der er konfigureret til at
identificere placeringen af en del af en dyrekrop og/eller
placeringen af en flomme, der skal fjernes fra en del af en
dyrekrop,

c) et behandlingssystem, der er konfigureret til at modtage og
behandle information om mindst en placering af et dyr, en
placering af en dyredel og/eller en placering af en flomme, der
er forbundet til mindst en del af en dyrekrop,

d) et styresystem, der er i kommunikation med mindst
behandlingssystemet og den mindst ene robotarm, hvilket
styresystem er konfigureret til at styre den mindst ene robotarm
med redskabet (1) til lesnen eller fjernelse af flomme, idet den
a. gar 1 indgreb med en flomme, der er placeret 1 bugvaeggen af
mindst en del af en dyrekrop,

b. wvikler spindlen (2), saledes at flommen vikles omkring
spindlen, hvorved steorstedelen af flommen fra bugvaeggen lesnes,
eller flommen fra bugvaggen 1 dyrekroppen fjernes, og

c. fjerner redskabet (1) fra flommen, hvilket efterlader flommen
forbundet via en lille del til bugvaggen eller leder den lesnede

flomme til et deponeringsomrade.

12. System ifelge krav 11, som omfatter mindst to robotarme

hver med mindst ét redskab (1) og/eller mindst én robotarm hver
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med to redskaber (1), hvilke robotarme styres af styresystemet
til drivning af spindlerne (2) i tilsvarende retninger eller i
spejlvendte retninger til fjernelse af flomme fra to halve
dyrekroppe, der er fra tilsvarende dyredele, eller fra en
venstre og en hgjre halv dyredel fra et dyr, sasom to halve

dyrekroppe fra ét dyr.

13. Fremgangsmade til lgsnen eller fjernelse af flomme fra
mindst en del af en dyrekrop med et redskab (1) ifelge et hvilket
som helst af kravene 1 til 10, hvilken fremgangsmade omfatter
trinene

a) etablering af kontakt mellem spindlen (2) og én endedel af
en flomme (21), der er placeret 1 mindst en del af en dyrekrop,
b) vikling af spindlen (2) og samtidig bevagelse af spindlen (2)
langs flommen (21), saledes at flommen lesnes fra dyrekropdelen
og vikles omkring spindlen (2), indtil mindst sterstedelen af
eller alt flommen er viklet omkring spindlen (2),

c) afkobling af spindlen (2) og den omviklede flomme.

14. Fremgangsmade ifwlge krav 13, hvor flommen i lgbet af trin
a) fastgores til spindlen ved sugning og/eller fastspanding,
sasom sugning af en mindre flommedel ind i sugehulrummet (5) i
spindlen (2) og/eller fastspanding af en mindre flommedel 1

sugehulrummet (5) 1 spindlen (2).

15. Fremgangsmade ifeglge et hvilket som helst af kravene 13-
14, hvor den omviklede flomme i lgbet af trin c¢) skubbes af
spindlen (2), idet skubbeanordningen (7) er rettet fra den
nederste ende (3) af spindlen (2) mod forenden (4) af spindlen
(2), og skubbeanordningen (7) skubber pa flommen (21), og
eventuelt det mindst ene skubbeelement (11) er rettet sammen med
skubbeanordningen (7) fra den nederste ende (3) af spindlen (2)
mod forenden (4) af spindlen (2) og herved udfgrer en lgfteproces

af flommen (21), der er viklet omkring spindlen (2).
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DRAWINGS

Drawing
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Fig. 4

Fig. 6
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