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DESCRIPTION

Description

FIELD OF THE INVENTION

[0001] The invention relates to the field of harvesting intestines from a cluster of organs and
tissue from an animal. More specifically, the invention relates to a device and method for
separating tissue from an animal intestine in an intestine harvesting process.

BACKGROUND OF THE INVENTION

[0002] Animal intestines, in particular the small intestines as connected between the stomach
and the large intestines, when properly processed, are a valuable and well-appreciated natural
product which can be used, for example, as casing, or case, or skin, of sausages, and for other
purposes. This is especially true for intestines of porcine, ovine or bovine.

[0003] In an animal slaughtering process, a cluster of organs is removed from a body cavity of
an animal. Next, organs and tissue are separated from the cluster to be further processed.

[0004] In one of these separating steps, at least a part of the cluster comprising an intestine
and at least one other organ, such as the stomach, and tissue, is brought to an intestine
separating station for separating the intestine from a remainder of the cluster, or part of the
cluster. The cluster or cluster part may be hanging from a support of a mechanical transport
device, such as a conveyor. The conveyor, which may be an endless conveyor, comprises a
series of supports, each carrying a cluster or cluster part. By moving the supports continuously,
or intermittently, one cluster or cluster part at a time is presented at the intestine separating
station. The intestine separating station may be part of a so-called gut room for processing
intestines.

[0005] Traditionally, at a separating station, a person separates the intestine by hand. The
person holds a knife, comprising a handle and a one-sided elongated cutting blade, such as a
razor blade, connected to the handle, in his or her hand. The knife and the intestine, while still
connected to the cluster or cluster part, are moved relative to each other, whereby the knife
moves closely along the intestine near its outer surface, and in its longitudinal direction.

[0006] In the intestine separating process, the intestine needs to be separated from
deformable fatty tissue in which blood vessels leading to and from the intestine are embedded.
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Such blood vessels are also indicated by the term "whiskers". In the harvesting of the intestine,
it needs to be ensured that a separation or cut is made as closely as possible to the intestine to
remove the fatty tissue as much as possible, and to obtain an intestine having whiskers with a
shortest possible length, without damaging the intestine.

[0007] The person, or operator, handling the knife must be educated and experienced in
performing this task, which takes a relatively long time in practice.

[0008] The required working position for the operator's hand holding the knife is quite
unnatural and uncomfortable, and may lead to symptoms in the hand, arm and related body
parts of the operator.

[0009] Dutch patent application NL2015948 (priority document of international publication
WO02017099597A1) discloses an intestine separating device for separating fatty tissue from an
intestine harvested from an animal. The intestine separating device comprises guiding device
defining a gap with a tissue severing device operative therein. The fatty tissue connected to the
intestine is accommodated in the gap and stretched by the guiding device. The tissue severing
device severs the fatty tissue from the intestine, leaving whiskers with a minimal length.

[0010] The guiding device comprises two guiding members or fingers, with a distance between
the guiding members that is controlled by an operator by way of hand controls. The hand
controls are biased towards a fully open position starting by a biasing force provided by a
spring member. Moving the hand controls towards each other moves the guiding members
closer to each other. The operator controls the distance between the guiding members by
squeezing the hand controls towards each other against the biasing force, using his or her
hand. In use, the operator decreases the distance between the guiding members from the
distance corresponding to the fully open starting position to the desired distance based on
tactile feedback from the device provided by the interaction between the device and the
intestine being processed. This allows the operator to process intestines of slightly different
sizes, but also leads to operator dependency of the harvested intestine quality and fatigue of
the operator's hand.

[0011] Furthermore, an animal intestine incising apparatus is known from US4998324 A.

SUMMARY OF THE INVENTION

[0012] It would be desirable to provide a tissue separating device and method for separating
tissue from an intestine with a reduced operator dependency and with reduced strain on the
operator. Reducing operator dependency can allow less skilled workers to produce consistent
results of high quality, while reduced strain on the operator may allow for faster working, less
mistakes resulting in loss of product, and/or longer working intervals in between breaks.
Reducing the operator dependency may also involve incorporation of the tissue separating
device in an automated system, wherein the tissue separating device is connected to a
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mechanical handling device such as a robotic arm.

[0013] To address one of more of these concerns, in a first aspect of the invention, a tissue
separating device is provided for separating an intestine from a cluster of organs harvested
from an animal, in particular porcine, ovine or bovine, the intestine being connected to the
remainder of the cluster through connecting tissue, the tissue separating device comprising

a guiding device having at least one guiding surface configured to contact the intestine;

a tissue severing device configured to provide a separation in the connecting tissue close to
the intestine,

wherein the guiding device further comprises a first guiding member and a second guiding
member being movable with respect to each other to define a gap configured to accommodate
said connecting tissue, the gap having a variable gap width, wherein the tissue severing device
is configured to be operative in the gap, wherein the tissue separating device further comprises
a resilient member configured to exert a resilient member force on at least one of the first
guiding member and the second guiding member, the resilient member force driving the first
guiding member and the second guiding member towards each other.

[0014] The gap may be open(ed) when the first guiding member is at a distance from the
second guiding member. The intestine separating device further allows the gap to be closed,
or almost closed, when the first guiding member rests against the second guiding member, or
almost rests against the second guiding member, leaving a minimum distance between the first
and second guiding members.

[0015] In use, an intestine is moved along the separating device to make tissue move into the
gap towards a tissue separation location in the gap where the tissue severing device is
operative. In the gap, by friction generated between, on the one hand, the first guiding member
and the second guiding member and, on the other hand, the tissue, the tissue is tensioned
near the separation location to provide a reliable and easy separation.

[0016] A varying gap width allows for an adjustment of the actual gap width to an actual
thickness of the tissue moving along the gap towards the tissue separation location, the
thickness direction extending in the width direction of the gap. The thickness of the tissue may
vary not only from one intestine of one animal to another intestine from another animal, but
also when processing one intestine, where the tissue may have varying thickness at different
locations along the intestine. The gap width is determined by the interplay of the forces exerted
on at least one of the guiding members by the tissue and by the resilient member. The resilient
member may be a spring such as a torsion spring that provides a force that tends to decrease
the gap width by forcing the guiding members towards each other. The force exerted by the
resilient member may be adaptable. It the resilient member is a spring, the force exerted by
the resilient member may be adapted by changing the pre-tension of the spring.
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[0017] The variable width of the gap, in which the tissue is moving to reach the separation
location, by virtue of the first and second guiding members being movable relative to one
another, allows the tissue to reach the separation location without getting jammed, which
jamming may happen in a gap with a fixed width which would be too narrow for some parts of
the tissue to pass, whereby the separation location cannot be reached. Also, the variable width
of the gap allows the tissue to reach the separation location while generating sufficient friction
between the tissue and the first and second guiding members without the friction being too low
or even zero in a gap, which too low a friction may occur in a gap with a fixed width which
would be wider than the thickness of at least some parts of the tissue.

[0018] In contrast to the device of NL2015948C2, the resilient member forces the guiding
members towards each other instead of away from each other. As a result, the gap width in
use is determined by the interplay between the resilient member force and the force exerted by
the intestine alone, rather than incorporating a squeezing action of an operator. Allowing the
gap width to be determined by operator independent quantities alleviates the task of the
operator and ensures consistent results. Operator dependency is thus reduced and strain on
the operator is reduced, especially on the hand and arm muscles of the operator.

[0019] In an embodiment of the tissue separating device, the first guiding member and the
second guiding member are rotatable relative to each other to vary the gap width, allowing for
reliable positioning of the guiding members. In a further embodiment of the tissue separating
device, the first guiding member is fixed with respect to the tissue severing device and the
second guiding member is movable with respect to the tissue severing device, allowing a
relatively simple construction, especially of the first guiding member. In yet a further
embodiment of the tissue separating device, the second guiding member is rotatable around a
guiding member rotation axis. In yet a further embodiment of the tissue separating device, the
resilient member is configured to exert a force on the second guiding member such that the
second guiding member is forced towards the first guiding.

[0020] In an embodiment of the tissue separating device, the gap formed by the first guiding
member and the second guiding member comprises a tapering tissue inlet area. In a further
embodiment of the tissue separating device, the first guiding member and the second guiding
member each comprise a rounded end portion at a tissue inlet area of the gap.

[0021] A tapering tissue inlet area, i.e. a tapering in the area of the gap where tissue enters
the gap, promotes an easy capture of the tissue and a smooth moving of the tissue into the
gap, even if the tissue would sway as a result of its movement. A similar effect is obtained by
designing the first and second guiding members to have a rounded end portion.

[0022] In an embodiment of the tissue separating device, the first guiding member comprises a
first guiding surface, and the second guiding member comprises a second guiding surface,
wherein the first guiding surface and the second guiding surface are configured to at least
partially contact the intestine.
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[0023] The first guiding surface and the second guiding surface have a function of providing a
predetermined distance between, on the one hand, the separation location in the tissue as
obtained by the tissue separating device, and the intestine surface on the other hand, to
ensure that the tissue is separated from the intestine at a short distance from the intestine
without damage to the intestine. The first guiding surface and the second guiding surface
provide their function reliably even at different gap widths.

[0024] In an embodiment of the tissue separating device, the first guiding member comprises a
first side facing a second side of the second guiding member, the first side and the second side
together defining the gap.

[0025] Said first side and second side may be substantially flat faces. These flat faces may be
extending, when not in use of guiding tissue between them, substantially parallel to each other
or, when in use of guiding tissue between them, extending at an angle of at most 20° relative
to each other when seen in a direction at right angles to a direction of movement of the tissue
through the gap. Thus, at least a part of the first side and second side can, in use of the
intestine separating device, be in contact with the tissue to generate a friction force to promote
an optimum separation in the tissue made by the tissue separating device.

[0026] In an embodiment of the tissue separating device, the tissue separating device
comprises a stop member for limiting a movement of the first guiding member and the second
guiding member towards each other. Additionally or alternatively, the tissue separating device
may comprise a stop member for limiting a movement of the first guiding member and the
second guiding member away from each other. Such stop members limit the range of relative
motion of the guiding members and set a minimum and/or maximum gap width. This may
prevent damage to the tissue and/or the intestine due to jamming of the tissue in the gap in
case of a gap width that is too small and prevents damage to the tissue or tissue separating
device if the gap width becomes too large.

[0027] In an embodiment of the tissue separating device, the tissue severing device comprises
a rotatably driven cutting member.

[0028] In use of a device for separating an intestine from a cluster of organs harvested from
an animal, some 20 meters of intestine are to be processed in less than about 10 seconds
time. Assuming a continuously ongoing operation, 8 hours of use of the intestine separating
device means providing a cutting length of the tissue separating device of more than 57
kilometers. By providing a rotatably driven cutting member, a relatively long operational time of
the tissue separating device can be reached, contrary to e.g. using a stationary cutting
member such as a razor blade.

[0029] In a further embodiment of the tissue separating device, the cutting member is circle
knife having a peripheral cutting edge, in particular, but not limited to, a plain (i.e. non-
serrated) cutting edge.
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[0030] In practice, such a circle knife has shown to have a high performance, in particular in
terms of high operational time, low wear, easy replacement, etc.

[0031] In yet a further embodiment of the tissue separating device, part of the cutting edge
extends across the gap. This ensures that the tissue is severed close to the intestine,
minimizing whisker length.

[0032] In yet a further embodiment of the tissue separating device, the cutting member
extends in a plane extending at an angle between 20° and 60°, in particular about 45°, to the
guiding surface of the guiding device.

[0033] Positioning the plane of the rotatable cutting member at an angle to the guiding surface
of the guiding device implies that in the separating process the tissue separated from the
intestine diverges from the intestine. Thereby the intestine is drawn against the guiding
surface(s) of the guiding device to closely follow the guiding surface(s) to obtain a constant
small distance between the surface of the intestine and the actual separation location in the
tissue. This ensures a constant and small whisker length.

[0034] In an embodiment of the tissue separating device, the tissue separating device
comprises a fluid supply duct configured to supply fluid to the tissue severing device.

[0035] The supply of fluid to the tissue severing device, in particular the supply of hot water
having a temperature of between 20 °C and 60 °C, in particular 40 °C, has a cleaning effect on
the tissue severing device, to remove tissue residues from the tissue severing device. The
relatively high temperature of the water prevents the tissue residues from solidifying and
becoming adhered to the tissue severing device, which would impede its function. In addition,
the water may be supplied to at least part of the area of the gap, in particular to the area of the
gap where the tissue severing device operates on the tissue, to provide a lubricating effect to
enhance the passage of the tissue, and the severing action of the tissue severing device. The
fluid may also comprise lubricating, cleaning or disinfecting additives that enhance the
effectiveness of the fluid. The fluid may also be used for cooling a motor or drivetrain driving
the cutting member. The fluid may comprise additives improving the cooling effectiveness of
the fluid. Alternatively, the tissue separating device may comprise a separate supply of cooling
fluid. This fluid may be a liquid such as water with or without additives or a gas such as air.
When a gas is used, this gas may be provided at a pressure that is greater than atmospheric
pressure, such that the motor or drivetrain operates in a pressurized environment. This
decreases the chances of any fluid reaching the motor or drivetrain.

[0036] In an embodiment of the tissue separating device, the cutting member is driven by an
electric motor. The electric motor may be built into the tissue separating device and may be
coupled directly to the cutting member. This allows efficient transfer of power to the cutting
member and reduces complexity of the drivetrain. Further, no drive cables, pressurized
hydraulic lines or pressurized air lines need to be connected to the tissue separating device,
reducing weight and complexity of the tissue separating device and the lines connected to the
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tissue separating device, and stiffness of the lines connected to the tissue separating device.
Alternatively, the motor may be external. The cutting member may then be driven using a drive
cable or by using air, water or another fluid driving an internal turbine connected to the cutting
member.

[0037] In a separate independent aspect of the invention, a method is provided for separating
an intestine from a cluster of organs harvested from an animal, in particular porcine, ovine or
bovine, the intestine being connected to the remainder of the cluster through connecting
tissue, the method comprising:

moving the intestine in its longitudinal direction relative to a guiding device;

guiding the connecting tissue into a gap of the guiding device, wherein the guiding device
comprises a first guiding member and a second guiding member defining the gap, and being
relatively movable towards and away from each other to vary a width of the gap, wherein the
first guiding member and the second guiding member are resiliently forced towards each other
by a resilient member force, and wherein at least one guiding surface of the guiding device
contacts the intestine;

allowing the connecting tissue to exert a force on at least one of the first guiding member and
the second guiding member, wherein the gap width is determined by the interplay between the
resilient member force and the force exerted by the tissue; and

providing, in the gap, a separation in the connecting tissue close to the intestine

[0038] In a further embodiment of the method, the first guiding member is rigidly mounted to a
tissue separation device, wherein the second guiding member is movably mounted to the
tissue separating device, wherein the resilient member force is provided by a resilient member
which acts upon the second guiding member.

[0039] These and other aspects of the invention will be more readily appreciated as the same
becomes better understood by reference to the following detailed description and considered
in connection with the accompanying drawings in which like reference symbols designate like
parts.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040]

Figure 1 shows a perspective view of an embodiment of a tissue separating device according
to the invention.

Figure 2 shows a top view of the tissue separating device of figure 1.
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Figure 3 shows a bottom view of a portion of a tissue separating device according to the
invention, wherein a gap between a first guiding member and a second guiding member is
closed.

Figure 4A shows a top view of a portion of a tissue separating device according to the
invention wherein a gap between a first guiding member and a second guiding member is
closed.

Figure 4B shows the top view of the portion of the tissue separating device of figure 4A,
wherein the gap is open.

Figure 5 shows a back view of an embodiment of a tissue separating device according to the
invention.

Figure 6 schematically illustrates a method wherein a tissue separating device is used to
separate an intestine from tissue.

DETAILED DESCRIPTION OF THE DRAWINGS

[0041] A tissue separating device 1 according to the invention is shown in the figures. The
tissue separating device 1 comprises a guiding device 6 that is configured to guide tissue 5
(figure 6) to a tissue severing device 8. The tissue severing device 6 is configured to separate
tissue 5 from an intestine 2. Thereby, an intestine 2 may be separated from a cluster of organs
3 to which it is attached by the tissue 5. The intestine may be from any animal, in particular
from a porcine, ovine or bovine animal.

[0042] The guiding device comprises a first guiding member 9 and a second guiding member
10, with a gap 11 of variable width between the first guiding member 9 and the second guiding
member 10. The width of the gap 11 can change due to relative movement of the first and
second guiding members 9, 10. This movement is controlled by a resilient member 12, which
may be embodied as a spring, and which exerts a force that tends to drives the first and
second guiding members 9, 10 towards each other. Tissue 5 is guided by the guiding device 6
through the gap 11 to the tissue severing device 8. The guiding device 6 comprises a tapering
tissue inlet area 14 comprising rounded end portions 15 of the first guiding member 9 and the
second guiding member 10, such that the tissue 5 may smoothly enter between the first
guiding member 9 and the second guiding member 10.

[0043] The tissue separating device 1 comprises an internal fluid channel 110, that is
configured to convey fluid from the fluid supply duct 25 to the rotatably driven cutting member
22. This fluid cleans, lubricates and/or disinfects the rotatably driven cutting member 22 during
use of the tissue separating device 1.
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[0044] Figure 2 shows a top view of the tissue separating device 1. The tissue severing device
8 is a rotatably driven cutting member 22, more in particular a circle knife 23. The circle knife
23 is driven by an electric motor, which may be a three-phase electric motor being powered
through three electric power wires 102 of a cable 101. The electric motor may be directly
coupled to the rotatably driven cutting member 22. The electric motor is controlled via electric
control wires 103. Electric power that is sent to the electric motor through the electric power
wires 102 is controlled, e.g. through on/off control, via the electric control wires 103. The
rotatably driven cutting member 22 extends in a plane extending at an angle between 20° and
60°, in particular about 45°, to the guiding surfaces 16, 17 of the guiding device 6.

[0045] Figures 3 - 4B show detail views of the head of the tissue separating device 1 with the
gap 11 closed (figures 3A and 4A) and with the gap 11 open (figure 4B). In the embodiment
shown, the second guiding member 10 is rotatable around a guiding member rotation axis 10A
and is forced towards the first guiding member 9 by a spring 107. The force exerted by the
spring 107 on the second guiding member 10 can be adapted by changing the pre-tension of
the spring 107 using a spring pre-tension adjuster 108 having predetermined pre-tension
settings marked "1" to "8". Other means for adjustment may be present if another type of
resilient member 12 is used instead of a spring 107. The properties of the intestine 2 and
connecting tissue 5 of different animals may vary, for example among different species or
different races within a species. Allowing the force exerted by the resilient member to be
adjusted thus allows for adapting the tissue separating device 1 for use on different types of
intestines, for example for intestines from different species of animals or different races of the
same species.

[0046] Comparing figures 3, 4A, and 4B shows that, due to the rotation of the second guiding
member 10 with respect to the first guiding member 9 upon opening of the gap 11, the first
side 18 and the second side 19 of the gap 11, respectively, extend at an angle relative to each
other. This causes the gap 11 to have a tapered shape, narrowing towards the peripheral edge
24 of the circle knife 23. The angle increases with the gap width: if the gap is wider, the angle
increases.

[0047] The tissue separating device 1 comprises a stop member 20 that limits how far the gap
11 may open by limiting the range of motion of the first guiding member 9 and the second
guiding member 10 away from each other. In the depicted embodiment, the stop member 20
limits the movement of the second guiding member 10. This sets an upper limit to the width of
the gap 11, such that it may be impossible or highly unlikely that a finger or other body part of a
user of the tissue separating device 1 contacts the peripheral edge 24 of the circle knife 23.
This decreases the risk of injury of the user.

[0048] The tissue separating device 1 may also comprise another stop member for limiting a
movement of the first guiding member 9 and the second guiding member 10 towards each
other. In the depicted embodiment, the first and second guiding members 9, 10 may touch
each other, such that a separate stop member for limiting a movement of the first guiding
member 9 and the second guiding member 10 towards each other is not necessary.
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[0049] Figure 4B shows that the peripheral cutting edge 24 partially extends across the gap
11, such that the severing action of the circle knife 23 is performed in the gap. The circle knife
23 has a plain peripheral cutting edge 24.

[0050] Figure 5 shows a back view of the tissue separating device 1, showing the connections
to the three electric power wires 102 and the two electric control wires 103 in the electric cable
101, as well as a fluid supply duct 25. More or less electric power wires and electric control
wires may be used in alternative embodiments according to the invention, e.g. when the
electric motor is a one-phase AC motor, or a DC motor, for example a brushless DC motor.

[0051] Figure 6 illustrates a method of separating tissue 5 from an intestine 2 from an animal,
in particular porcine, ovine or bovine. The intestine 2 is connected to a cluster of organs 3
laying on a table or other support structure by the tissue 5. The cluster of organs 3 may also by
hung from a hook, rail, or other hanging device, possibly a conveyable hanging device.

[0052] The intestine 2 is moved in its longitudinal direction relative to a guiding device 6, such
that the tissue 5 attached to the intestine 2 is guided into a gap 11 of the guiding device 6. The
guiding device may be part of a tissue separating device 1 as described elsewhere in this
disclosure. The longitudinal movement of the intestine 3 with respect to the guiding device 6 is
achieved by pulling on the intestine 2.

[0053] At least one guiding surface 16, 17 of the guiding device 6 contacts the intestine 2. The
gap 11 is defined by a first guiding member 9 and a second guiding member 10, which guiding
members 9, 10 are movable towards and away from each other to vary a width of the gap 11.
The first guiding member 9 and the second guiding member 10 are resiliently forced towards
each other. The tissue 5 exerts force on at least one of the first guiding member 9 and the
second guiding member 10. The width of the gap 11 is then determined by the interplay
between the resilient member force and the force of the tissue 5 on at least one of the first
guiding member 9 and the second guiding member 10. In the gap, the tissue 5 is separated
from the intestine 2 close to the intestine 2, such that very little tissue 5 remains on the
intestine 2, and whisker length is minimized. In the embodiment shown, the first guiding
member 9 is fixedly mounted to the tissue separation device 1 and the second guiding member
10 is movably mounted to the tissue separating device 1. The resilient member force is
provided by a resilient member 12 which acts upon the second guiding member 10.

[0054] As explained in detail above, a tissue separating device for separating an intestine from
a cluster of organs harvested from an animal, in particular porcine, ovine or bovine, is
disclosed, wherein the intestine is connected to the remainder of the cluster through tissue.
The tissue separating device comprises a guiding device having at least one guiding surface
configured to contact the intestine, and a tissue severing device configured to provide a
separation in the tissue close to the intestine. The guiding device further comprises a first
guiding member and a second guiding member being movable with respect to each other to
define a gap configured to accommodate said tissue. The gap width is variable. The tissue
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severing device is configured to be operative in the gap, wherein the tissue separating device
further comprises a resilient member configured to exert a force on at least one of the first
guiding member and the second guiding member, the resilient member force driving the first
guiding member and the second guiding member towards each other.

[0055] As required, detailed embodiments of the present invention are disclosed herein.
However, it is to be understood that the disclosed embodiments are merely exemplary of the
invention, which can be embodied in various forms. Therefore, specific structural and
functional details disclosed herein are not to be interpreted as limiting, but merely as a basis
for the claims and as a representative basis for teaching one skilled in the art to variously
employ the present invention in virtually any appropriately detailed structure. Further, the terms
and phrases used herein are not intended to be limiting, but rather, to provide an
understandable description of the invention.

[0056] The terms "a"/"an", as used herein, are defined as one or more than one. The term
plurality, as used herein, is defined as two or more than two. The term another, as used herein,
is defined as at least a second or more. The terms including and/or having, as used herein, are
defined as comprising (i.e., open language, not excluding other elements or steps). Any
reference signs in the claims should not be construed as limiting the scope of the claims or the
invention.

[0057] The mere fact that certain measures are recited in mutually different dependent claims
does not indicate that a combination of these measures cannot be used to advantage.

[0058] The term coupled, as used herein, is defined as connected, although not necessarily
directly, and not necessarily mechanically.
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Patentkrav

1. Veevsadskillelsesindretning (1) til adskillelse af en tarm (2) fra en klynge af
organer (3), der er hgstet fra et dyr, isaer svin, far eller kvaeg, hvor tarmen er
forbundet med resten af klyngen gennem forbindelsesveev (5), hvor veevsad-
skillelsesindretningen omfatter:

a. en styreindretning (6) med mindst én styreflade, der er konfigureret til at
komme i kontakt med tarmen;

b. en veevsadskillelsesindretning (8), der er konfigureret til at tilvejebringe en
adskillelse i forbindelsesveevet teet pa tarmen,

hvor styreindretningen yderligere omfatter et farste styreelement (9) og et an-
det styreelement (10), der kan bevaeges i forhold til hinanden for at definere
en spalte (11), der er konfigureret til at rumme forbindelsesvaevet, hvor spalten
har en variabel spaltebredde, hvor vaevsadskillelsesindretningen er konfigure-
ret til at virke i mellemrummet,

hvor veevsadskillelsesindretningen yderligere omfatter et elastisk element (12,
107), der er konfigureret til at udeve en elastisk elementkraft pa mindst én af
det forste styreelement og det andet styreelement, hvor den elastiske element-
kraft driver det forste styreelement og det andet styreelement mod hinanden.

2. Vaevsadskillelsesindretning ifglge krav 1, hvor det forste styreelement og
det andet styreelement er roterbare i forhold til hinanden for at variere spalte-
bredden.

3. Veevsadskillelsesindretning ifelge et hvilket som helst af de foregaende
krav, hvor det farste styreelement er fikseret i forhold til vaevsadskillelsesind-
retningen, og det andet styreelement er bevaegeligt i forhold til veevsadskillel-

sesindretningen.
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4. Veevsadskillelsesindretning ifelge et hvilket som helst af de foregaende
krav, hvor det andet styreelement er roterbart omkring en styreelementsrotati-

onsakse.

5. Vaevsadskillelsesindretning ifalge krav 3 eller 4, hvor det elastiske element
er konfigureret til at udgve en kraft pa det andet styreelement, saledes at det
andet styreelement presses mod det forste styreelement for at minimere spal-
tebredden.

6. Veevsadskillelsesindretning ifglge et hvilket som helst af de foregaende

krav, hvor den kraft, der udgves af det elastiske element, kan tilpasses.

7. Veevsadskillelsesindretning ifalge et hvilket som helst af kravene 1-5, hvor
det elastiske element er en fjeder, hvor den kraft, der udgves af fiederen, even-

tuelt kan tilpasses ved at eendre fjederens forspeending.

8. Veevsadskillelsesindretning ifelge et hvilket som helst af de foregaende
krav, hvor den spalte, der er dannet af det farste styreelement og det andet
styreelement, omfatter et tilspidset veevsindlabsomrade, hvor det farste styre-
element og det andet styreelement eventuelt hver iseer omfatter en afrundet

endedel ved et vaevsindlobsomrade af spalten.

9. Veevsadskillelsesindretning ifelge et hvilket som helst af de foregaende
krav, hvor det forste styreelement omfatter en forste styreflade, og det andet
styreelement omfatter en anden styreflade, hvor den fagrste styreflade og den
anden styreflade er konfigureret til at komme i det mindste delvis i kontakt med

tarmen.

10. Veevsadskillelsesindretning ifalge et hvilket som helst af de foregaende
krav, hvor det farste styreelement omfatter en forste side, der vender mod en
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anden side af det andet styreelement, hvor den fgrste side og den anden side

tilsammen definerer spalten.

11. Veevsadskillelsesindretning ifalge et hvilket som helst af de foregaende
krav, hvor vaevsadskillelsesindretningen omfatter et roterbart drevet skaereele-
ment, hvor skaereelementet eventuelt er en cirkelkniv med en perifer skeere-
kant, og hvor eventuelt en del af skaerekanten straekker sig hen over spalten,
og hvor skeereelementet eventuelt straekker sig i et plan, der streekker sigi en
vinkel mellem 20° og 60°, iseer ca. 45°, i forhold til styreindretningens farings-
flade.

12. Veevsadskillelsesindretning ifalge et hvilket som helst af de foregaende
krav, yderligere omfattende en fluidtilfgrselskanal, der er konfigureret til at le-

vere fluid til veevsadskillelsesindretningen.

13. Veevsadskillelsesindretning ifelge krav 11 eller 12, hvor skeereelementet
er drevet af en elektrisk motor, hvor den elektriske motor eventuelt er koblet

direkte til skeereelementet.

14. Fremgangsmade til at adskille en tarm fra en klynge af organer, der er
hastet fra et dyr, iseer svin, far eller kveeg, hvor tarmen er forbundet med resten
af klyngen gennem forbindelsesvaev, hvilken fremgangsmade omfatter:

a. at beveege tarmen i dens leengderetning i forhold til en styreindretning;

b. at lede forbindelsesveevet ind i en spalte af styreindretningen, hvor styreind-
retningen omfatter et forste styreelement og et andet styreelement, der defi-
nerer spalten og kan bevaeges mod og veek fra hinanden for at variere en
bredde af spalten, hvor det farste styreelementet og det andet styreelement er
elastisk presseet mod hinanden af en elastisk elementkraft, og hvor mindst en
styreflade af styreindretningen er i kontakt med tarmen;
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c. at gere det muligt for forbindelsesveevet at udgve en kraft pa mindst ét af
det forste styreelement og det andet styreelement, hvor spaltebredden be-
stemmes af samspillet mellem den elastiske elementkraft og den kraft, der ud-
gves af forbindelsesveevet; og

d. i spalten at tilvejebringe en adskillelse i forbindelsesvaevet teet pa tarmen.

15. Fremgangsmade ifalge det foregaende krav, hvor det farste styreelement
er stift monteret pa en vaevsadskillelsesindretning, hvor det andet styreelement
er bevaegeligt monteret pa vaevsadskillelsesindretningen, og hvor den elasti-
ske elementkraft tilvejebringes af et elastisk element, som virker pa det andet

styreelement.
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