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DESCRIPTION

[0001] The present invention relates to a guide member, a guide assembly, a system and a
method for separating a viscera set eviscerated from slaughtered poultry.

[0002] Viscera separation is an important part of the poultry slaughtering process. The two
most important parameters are speed and quality. Modern poultry slaughtering systems are
capable of operating at processing speeds of above 200 birds per minute. As the value of the
systems is directly proportional with their processing speed, even a small increase in the
processing speed may be very valuable. However, an increase in the processing speed should
not result in a corresponding decrease in the quality of the separation.

[0003] One particular important part of the viscera separation process is the separation
between eatable and not eatable parts. Typically, the intestines and gallbladder are perceived
as not eatable parts, whereas the liver, heart and gizzard are perceived as eatable parts.
Especially, the separation of the gallbladder from the liver is challenging, as the gallbladder
contains bile that may contaminate the eatable parts of the viscera set if the separation is not
done properly.

[0004] NL9201654 discloses a guide member for use in a system for separating viscera sets
eviscerated from slaughtered poultry, said guide member comprising a separation support
surface having an elongated opening wherein a front edge of the guide member is adapted for
first coming into contact with the viscera set, and wherein said elongated opening is provided in
and extending away from a front edge of the separation support surface, said elongated
opening having a proximal section located at the front edge and a distal section located away
from the front edge, the distal section of the opening being off-set in relation to the proximal
section in a direction substantially perpendicular to the front edge.

[0005] WO0033661 discloses a method and an apparatus for separating viscera sets, wherein
viscera sets suspended from holders under the influence of gravity are inserted between
stationary horizontal guide plates in such a way that the proventriculus, gizzard, heart, lung
and liver are disposed over the guide plates, and that the intestine pack including the
gallbladder is disposed at the underside of the guide plates. The intestine pack is clamped
between clip brackets rotating about a reversing wheel. The clip brackets are successively
displaced downward for exerting a downward directed pull in the intestine pack while the
intestine pack passes by a rotating cutter, cutting free the intestine pack. The remaining parts
of the viscera set, including proventriculus, gizzard, heart, lungs and liver, are passed on to a
second apparatus for further separation.

[0006] In some cases, however, a part of the liver is pulled below the stationary guide plates,
where it will be cut off and discarded together with the gallbladder and the intestines, and in
other cases the gallbladder is either punctured or not separated from the liver. This is
particularly the case when the natural variations in the different parts of the viscera set are
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relatively high.

[0007] Thus, it remains a problem to provide a method and / or system allowing a more
precise separation at high processing speeds of viscera sets suspended from viscera holders,
where the intestines and gallbladder are separated from the remaining viscera set.

[0008] According to a first aspect, the invention relates to a guide member for use in a system
for separating viscera sets eviscerated from slaughtered poultry, said guide member
comprising a separation support surface having an elongated opening for receiving a viscera
set in a manner whereby at least the intestines and the gallbladder are suspended below said
guide member and the liver and gizzard are positioned above said guide member, wherein a
front edge of the guide member is adapted for first coming into contact with the viscera set,
and wherein said elongated opening is provided in and extending away from a front edge of
the separation support surface, said elongated opening having a proximal section located at
the front edge and a distal section located away from the front edge, the distal section of the
opening being off-set in relation to the proximal section in a direction substantially parallel to
the front edge. The off-set sections of the elongated opening cause viscera sets not already
properly orientated to turn when being arranged in the opening so that the viscera sets come
to hang in a more well-defined manner, thus allowing the gallbladder and intestines to be
separated more precisely from the remaining viscera set.

[0009] The elongated opening may be of a substantially straight configuration and extending
in an angle different from 90 degrees away from the front edge. It has, however, been shown
to be advantageous that at least one of two side edges delimiting the elongated opening is/are
curved or bent in a plane defined by the separation support surface, so that the elongated
opening also appear curved or bent. In one embodiment, the proximal and distal sections of
the elongated opening are substantially perpendicular to the front edge and interconnected by
an intermediate inclined section, which is arranged at an angle of 10-80, more preferred 20-60
and still more preferred approximately 40 degrees to the front edge. The side edges of the
inclined section are presently preferred to be non-parallel with a mutual angle of 3-10 degrees,
preferably approximately 5 degrees. Side edges of the proximal and/or distal section may also
be arranged at different angles, which may particularly be relevant if using an elongated
opening without an inclined intermediate section.

[0010] The width of the elongated opening in a guide member intended for processing viscera
sets from chicken is advantageously between 5 mm and 30 mm. The proximal section of the
opening then preferably has a width of 10-15 mm, still more preferred 13-14 mm, while the
optimal width of the distal section will depend on whether the spleen is to be removed together
with the intestines and the gallbladder or kept with the liver and gizzard. If wishing to remove
the spleen from a chicken viscera set, the distal section of the opening should have a width of
20-30, preferably 24-26 mm, and if wishing to keep the spleen the width should be
approximately the same as the width of the proximal section. The optimal mutual angle of the
side edges of an inclined section of the elongated opening may also depend on whether the
spleen is to be removed or not.
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[0011] The side edge of the elongated opening as well as the front edge are preferably
rounded to avoid damages to the intestines, gallbladder and other part of the viscera set, and
bevelling of the edges may even contribute to a more precise positioning of the viscera set in
relation to the guide member.

[0012] In some embodiments, the guide member comprises two parts, which are movable in
relation to each other. When using such a two-part guide member, the two parts are preferably
moveable between a first open position, wherein said guide member is configured to receive
said viscera set and wherein the two parts are relatively far apart, and a second closed
position, wherein the two parts are close to each other. When being moved from the open
position to the closed position, one or both parts are moving in a horizontal or inclined
direction, so as to engage the hanging viscera set from the sides, i.e. in a transverse direction
with respect to the extend of the intestines when hanging from the viscera holder. This allows
the guide member to be arranged around the viscera set, so that it is arranged in the
elongated opening with minimal friction. One or more recesses in one or both parts of a two-
part guide member may form the elongated opening when the guide member is brought into
the second position.

[0013] In some embodiments, the front edge and/or side edges of the guide member is/are
provided with flanges extending upwards from the separation support surface and adapted for
keeping particular the liver in place on the separation support surface.

[0014] If it of course possible move the viscera set for bringing it into contact with the guide
member, while holding the guide member substantially still, but the guide member may also be
moveable between an inactive position and an active position.

[0015] In one embodiment, the separation support surface is substantially vertical in the
inactive position and substantially horizontal in the active position. For being able to move
between these two positions, or between other positions where the guide member is not
horizontal or vertical, the guide member in some embodiments is able to pivot about an axis,
which is substantially perpendicular to the elongated opening and/or parallel to the front edge.
Alternatively or as a supplement, the guide member may be vertically movably arranged. In
some embodiments a vertical movement may be used for moving the guide member between
a first vertical position and a second vertical position above said first vertical position. The first
vertical position is preferably adapted for receiving a viscera set and the second vertical
position for supporting at least the liver during separation of the viscera set. In a system
according to the invention, the guide member and the viscera holder may be arranged with a
first distance, where the guide member is adapted for receiving the viscera set, and with a
second distance, where the liver may rest on a separation support surface of said guide
member, said second distance being smaller than said first distance. This may be achieved by
allowing the viscera holder to move downwards and/or by allowing the guide member to move
upwards, but it will often be preferred that the viscera holder is adapted for moving
substantially in a horizontal plane and that the guide member is adapted for being moved
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upwards towards the viscera holder. It should be understood that the movement from the first
vertical position to the second vertical position does not have to be exactly vertical but may
include a horizontal component, such that the guide member is moved along an inclined path
from a lower position to the side of the viscera holder to a higher position directly below the
viscera holder.

[0016] Whenever reference is made to a member being "substantially vertical" or
"substantially horizontal" this is to be understood only as a general indication of direction. This
for example means that when the guide member is described as being "substantially
horizontal" in its active position it is to be understood as meaning that it should be able to form
a supporting surface for the liver and gizzard. Likewise the "substantially vertical" inactive
position is to be understood as a position, where the guide member has been swung away and
arranged in a position, where any liquid on the support surface will run off.

[0017] The term "rests" it not to be understood in the very strict sense that the liver is
absolutely stationary in relation to the separation support surface. Some movement may be
involved due to the very high processing speeds in modern poultry processing. To avoid
damage to the viscera set, particularly the liver, it is, however, preferred that the movement is
limited so that the relative velocity of the liver in relation to the separation support surface is
less than 25%, preferably less than 10%, of the velocity of the viscera holder.

[0018] According to a second aspect, the invention relates to a guide assembly comprising a
guide member as described above and a gripping member arranged below said guide member
for gripping a part of the intestines. The gripping member is adapted for gripping a part of the
intestines and fixating them during operation of the guide member, thereby contributing to the
viscera set being arranged correctly in the elongated opening of said guide member. The
gripping may simply fixate the intestines so that an upwards movement of the guide member
causes a stretching of the intestines, but in some embodiments, said gripping member is
configured to perform a relative downwards translation and pull the intestines further through
the elongated opening of the guide member, i.e. adapted for being vertically and possibly also
horizontally translated relative to said viscera holder to inflict an active pull on the intestines.

[0019] In some embodiments, said gripping member is translated relative to said viscera
holder in a manner whereby said intestines positioned between said gripping member and said
guide member are arranged along an axis being approximately parallel with a normal vector of
said separation support surface, i.e. perpendicular to the separation support surface. This
provides the largest possible distance between the liver and the gallbladder, thus allowing the
separation to be performed even more precisely.

[0020] The gripping member may be translated relative to said viscera holder in two or more
steps, possibly even in an oscillating manner. It is also possible that the gripping member
releases said intestines after a first downward translation, grips a second part of the intestines
and performs a second downward translation, whereby the intestines are pulled further
through the elongated opening of the guide member. To achieve movements of the gripping
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member as described above it may be translated horizontally and/or vertically and/or swung.

[0021] In one embodiment, the gripping member first grips the intestines while the guide
member is in its inactive position, possibly pulling them somewhat downwards, and holds on to
them during the movement of the guide member towards its active position. In this way the
viscera set is kept in a relatively well-defined position when being arranged in the elongated
opening. Once the guide member is in its active position, the gripping member pulls
downwards on the intestines in order to pull them entirely through the elongated opening and
also pulling the gallbladder out, so that it is exposed on the underside of the guide member.

[0022] Possibly, said gripping member is configured to be moved in a manner whereby said
intestines positioned between said gripping member and said guide member are arranged
along an axis being approximately parallel with a normal vector of said separation support
surface.

[0023] In some embodiments, the guide assembly further comprises an assembly frame on
which said guide member and/or said gripping member are arranged, and a movement of the
gripping member and/or the guide member may then be provided by displacing them on the
assembly frame. For this purpose the assembly frame may comprise a pair of rods serving to
guide an upwards or downwards movement of members attached thereto.

[0024] By arranging the guide member and the gripping member on a common assembly
frame, their movements may be easily coordinated or synchronized. A guide assembly
comprising an assembly frame with a guide member and possibly a gripping member mounted
thereon may be supplied and replaced as a unit, making the construction of a system
according to the invention as well as maintenance and repair relatively easy. This is particularly
so if members connecting the guide assembly to an apparatus frame, such as control
members adapted for cooperating with guide tracks or the like on the apparatus frame, are
made in @ manner already known from other systems used in poultry slaughter houses.

[0025] A system according to the invention may include several such assembly frames
arranged on an apparatus frame, preferably in a movable manner and/or a plurality of gripping
members and/or a plurality of guide members, each assembly frame and/or each gripping
member and/or guide member preferably being adapted for moving with a particular viscera
holder. In this way each guide member and/or gripping member and/or assembly frame can be
configured to move with a viscera holder as a pair at least over a distance by having an
approximately equal velocity in the horizontal plane i.e. they may move closer to each other or
further away from each other, but they will approximately follow each other when viewed from
above. This contributes to preventing damages to the viscera set caused by impacts between
a moving viscera set and a stationary part of the system or vice versa and allows a continuous
process. Two or more gripping members may be adapted each for moving with a particular
viscera holder and grip a first part of the intestines, while the guide member is held in an
inactive position.
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[0026] The guide member and/or the gripping member may be provided with control
members adapted for running in stationary guide tracks on an apparatus frame.

[0027] Above, the mutual arrangement of the sections of the elongated opening of the guide
member and the orientation of its pivot axis has been defined with reference to the front edge
of the guide member. If the front edge is not straight, it is to be understood that these
references are to a tangent to the front edge at the opening. In most embodiments the front
edge will be parallel to axis of rotation of the guide member, meaning that if nothing else is
stated, angles and orientations defined with reference to the front edge are the same with
reference to the axis of rotation, though possibly mirror inverted. Likewise it is to be understood
that the presence of flanges at the front edge does not influence its orientation and that the
front edge is thus to be understood as the outer boundary of the guide member at level with
the separation support surface.

[0028] According to a third aspect, the invention relates to a method for separating a viscera
set eviscerated from slaughtered poultry and held by a viscera holder on a viscera conveyer in
manner whereby at least the liver, the intestines and the gallbladder are suspended below said
viscera holder, said method comprising the steps of:

arranging said viscera set in an elongated opening of a guide member in a manner whereby
the intestines and the gallbladder are suspended below said guide member and the liver and
gizzard are positioned above said guide member; and

separating the intestines and the gallbladder from the remaining viscera set,

wherein the guide member is moved during one or both of the above steps, wherein the
movement of the guide member causes the intestines and/or gallbladder to first enter a
proximal section of the elongated opening located at a front edge of the guide member and
then enter a distal section located away from the front edge, the distal section of the opening
being off-set in relation to the proximal section in a direction substantially parallel to the front
edge, and wherein the intestines and the gallbladder are separated from the rest of the viscera
set while at least said liver rests on a separation support surface of said guide member.

[0029] The step of arranging the viscera set in the elongated opening of the guide member
may comprise arranging the viscera holder at a first distance above the guide member and
moving the guide member and/or the viscera holder so that they are arranged with a second
distance, smaller than said first distance, whereby the liver and gizzard is supported by a
separation support surface of the guide member. In some embodiments, the guide member is
pivoted into engagement with the intestines. Such a pivoting or swinging of the guide member
and hence the separation support surface allows the liver and gizzard to slide towards the
lower end of the elongated opening, which may contribute to the gallbladder and possibly the
spleen coming out of the opening on the underside of the guide member. The pivoting in
combination with the off-set sections of the elongated opening may also cause the viscera set
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to turn from an initial more or less random orientation to being oriented in a manner allowing
the gallbladder and intestines to be separated more precisely from the remaining viscera set,
even at high processing speeds. Thereby the amount of liver tissue, which is being discarded,
and the risk of contamination caused by cuts in the gallbladder are reduced.

[0030] In some embodiments the guide member and the viscera holder are moved together
by keeping the viscera holder substantially in the same horizontal plane and moving said guide
member upwards. Likewise, the guide member may be moved together with a viscera holder
as a pair at least over a distance.

[0031] To achieve a precise positioning of the viscera set and prevent it from moving away
from the guide member instead of coming into the elongated opening, the intestines may be
gripped by a gripping member before or simultaneously with the step of arranging the viscera
set in the elongated opening of the guide member. The gripping member may perform one or
more substantially vertical movements to pull the intestines and/or gallbladder and/or spleen
down through the elongated opening of the guide member.

[0032] The intestines and the gallbladder and possibly the spleen may be separated from the
remaining viscera set by a blade positioned below the guide member by edges of the
elongated opening of the guide member being moved together like scissors and /or by a pull
on the intestines.

[0033] In a presently preferred embodiment the method comprises the following sequence of
steps:

gripping the intestines using a gripping member,

pivoting the guide member to arrange the viscera set in the elongated opening of the guide
member,

separating the intestines from the gizzard,

forcing the gallbladder downwards in relation to the guide member by increasing the distance
between the gripping member and the guide member,

separating the gallbladder from the parts of the viscera set arranged on the separating support
surface.

[0034] The separating steps may be performed using the same blade, but to allow a
continuous process, where the guide assembly is continuously advanced together with a
viscera holder running on a conveyor, it may be advantageous to use two blades or like
separation units. The two separation steps need not be performed in the same way.

[0035] First separating the intestines and other tissue surrounding the connection between
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the intestines and the gizzard allows the gallbladder, which is normally partially surrounded by
liver tissue, to be pulled further down and thus pulled away from the liver, possibly pulling the
liver slightly through the elongated opening. This allows the entire gallbladder to be removed
and the potential removal of a small amount of liver tissue from some viscera sets is
considered acceptable compared to the alternative that the gallbladders are not removed
entirely and thus ruptured.

[0036] It is noted that the use of a two-stage cutting process, where the intestines and the
gallbladder are loosened in separate process steps as described above, will also be
advantageous when using a guide member not having off-set proximal and distal sections.

[0037] In some embodiments, at least one organ, such as the heart, the lungs or the gizzard,
is removed from the viscera set before the intestines and the gallbladder are separated and/or
the spleen is separated together with the intestines and the gallbladder.

[0038] In some embodiments, the movements of the guide member and/or gripping member
is controlled by control members fixed thereon and running in stationary guide tracks, which
may be provided on an apparatus frame.

[0039] The different aspects of the present invention can be implemented in different ways
including methods and systems for separating viscera sets, and a guide assembly that may be
used in such systems / methods as described above and in the following. Each of these
embodiments yield one or more of the benefits and advantages described in connection with at
least one of the aspects described above and/or disclosed in the dependant claims.
Furthermore, it will be appreciated that embodiments described in connection with one of the
aspects described herein may equally be applied to the other aspects.

[0040] In the following the invention will be described in closer detail with reference to
embodiments shown in the drawing, where:

Fig. 1 shows a guide member in a perspective view,

Fig. 2 is a photo from above of a guide member as in Fig. 1 to the left and a guide member
with a differently shaped elongated opening to the right,

Fig. 3 is a photo of still another embodiment of a guide member forming part of a system for
separating viscera sets,

Fig. 4 is a perspective view of a guide assembly for separating poultry viscera sets and
engaging a viscera set shown in an inactive position,

Fig. 5 shows the guide assembly in Fig. 4 in an active position and from a slightly different
angle,

Fig. 6 corresponds to Fig. 5 but seen from the opposite side and from below and also showing
a blade intended for separating parts of the viscera set, and
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Fig. 7 is a schematic illustration of the layout of a section of a poultry slaughter house including
a system according to the invention.

[0041] A guide member 4 according to an embodiment of the invention is shown in Fig. 1. It
comprises a separation support surface 41,42 intended for supporting at least the liver and
gizzard of a viscera set as will described later. The right-hand side 41 of the separation support
surface is intended for supporting primarily the gizzard and the left-hand side is intended for
supporting primarily the liver. An elongated opening 43 extending from the front edge 44 of the
guide member delimits the two sides 41,42 of the separation support surface and is intended
for surrounding the intestines of the viscera set as will also be described later.

[0042] The elongated opening 43 in the embodiment in Fig. 1 includes three sections, a
proximal section 43a located at the front edge 44 of the guide member, a distal section 43b
located away from the front edge and a intermediate inclined section 43c interconnecting the
proximal and distal sections. The distal section 43b of this embodiment, which is intended for
processing chicken viscera sets, is located to the right of the proximal section when seen from
the front edge and from above and centred between the side edges. In other words the
proximal section and the opening 43d of the elongated opening 43 into the front edge 44 is
located to the left of the middle of the front edge. This has been shown to provide an optimal
positioning of the viscera set in relation to the guide member when processing viscera sets
from chicken using an eviscerating apparatus of the type described in W098/44806. It will,
however, be understood that if the viscera sets are eviscerated in a manner, which causes the
viscera sets to have a different orientation, it may be advantageous for the opening to be
arranged to the right of the middle.

[0043] As is well known to the skilled person, viscera sets from birds are relatively uniform
apart from size variations, but as particularly the liver tissue is soft it will not be possible to keep
it entirely on one side of the separation support surface. Moreover, a small percentage of birds
are anatomically different in the sense that the organs are located at the opposite side of the
body cavity compared to normal birds of the same species. In such cases the position of the
organs in the eviscerated viscera set hanging in the viscera holder will also be mirror inverted
in comparison to what will be shown and described here. In most cases the present invention
will, however, be able to handle such viscera set, even though the gizzard and liver are lying
on the opposite sides of separation support surface. Likewise it will be understood that the
organs in some species of birds may be located slightly different in the viscera set than what is
shown in the drawing, which depicts viscera sets from chicken. The relative positions and
dimensions described herein may therefore have to be adapted for the particular processing.

[0044] The guide member 4 in Fig. 1 is substantially square, but it may also be slightly wedge-
shaped and most narrow at the end facing away from the front edge to help the viscera set to
reach the desired orientation on the separation support surface and/or convex or concave.
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[0045] Edge flanges 46, 47 are provided at the front edge and at the side edges extending
away from the front edge. These flanges are intended to prevent unintentional damage to the
liver by preventing particularly the lobes of the liver from hanging over the edges. Here the
height of the front edge flanges 46 decreases towards the elongated opening 43 to facilitate
the insertion of the intestines into the opening and the side edge flanges 47 are lower towards
the back of the guide member to make room for operation of the guide member, but different
embodiments of the flanges are possible and may even be advantageous.

[0046] In the embodiment in Fig. 1 the proximal section 43a has parallel side edges and a
width of 10 mm, the intermediate section 43¢ has a mutual angle of 4,6 degrees between the
side edges, and the distal section 43b has parallel side edges at a mutual distance of 12 mm.
This embodiment is intended for processes where the spleen is kept with the liver and gizzard
and should therefore remain on the separation support surface 41, 42. If the spleen is to be
removed together with the intestines and gallbladder the width of the distal section 43b and
possibly also the intermediate section 43¢ should be somewhat larger. Presently a width of the
distal section of approximately 25 mm is considered advantageous for this purpose.

[0047] Opposite the front edge 44 in Fig. 1 is an axle 40 intended for defining a rotation axis R
when connected to a guide assembly or apparatus frame. An arm 45 is adapted for connection
to an activation mechanism pulling and/or pushing on the arm so that the guide member
rotates about the axis R.

[0048] The guide member 4 in Fig. 1 is shown as being made from a single piece of sheet
metal, such as stainless steel, bent to shape, but it will be understood that it may be made from
different material and/or by welding or by drawing, or in any other way resulting in a guide
member, which is suitable for use in food industry.

[0049] The guide member may also be composed of two mutually moveable parts each
forming a side 41,42 of the separation support surface. The elongated opening 43 may then
be formed by each part having a recess in the side facing the other part, or only one part may
include a recess.

[0050] Fig. 2 is a photo of a second embodiment of a guide member 104 next to a guide
member corresponding to the one in Fig. 1. The second embodiment is provided with
reference numbers corresponding to those used in Fig. 1 but with 100 added. Where nothing
else is stated, the respective features have the same design and function as those in Fig. 1.

[0051] As may be seen, the second embodiment differs in the shape of the elongated
opening. Where all side edges of the opening 43 in the first embodiment are bevelled, only the
side edges of the distal section 143b and the side edge of the intermediate section 143c of the
elongated opening 143 of the second embodiment are bevelled. Furthermore, the angle
between side edges of the intermediate inclined section 143c is larger than the corresponding
angle in the first embodiment. Though these differences may appear minor, their small
contributions to the insertion of the viscera set will make a difference. As an example, when
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processing chicken viscera sets it is accepted in some countries that a small section of the
outer wall of the gallbladder if left on the liver in order to avoid the loss of liver tissue, but in
other countries this is not accepted, and it has been found that a 0.5 mm difference in width of
the distal section of the elongated opening will allow to meet such different requirements. Also
small differences in the anatomy of different breeds of birds bred in different countries or
regions may result in a need for such small adaptations. It may even be advantageous to have
several different sets of guide members or adaptor pieces for guide members, so that the
system can quickly be adapted for different requirements.

[0052] To the right in Fig. 2 the possibility for using a guide member comprising two parts,
which are movable in relation to each other, has been indicated in broken lines. A division 143e
between the two parts 141, 142 is provided in continuation of the elongated opening 143 and
the two parts can be moved away from each other by pulling on the respective arms 145, 145’
in opposite directions. The elongated opening 143 may then be seen as being formed by
recesses in the two parts 141, 142 of the guide member. In such a two-part embodiment the
width of the elongated opening may be made wider by not allowing the two parts to come
entirely together in the closed active position.

[0053] Fig. 3 is a photo of a third embodiment of a guide member 204 provided with reference
numbers corresponding to those used in Figs 1 and 2, but with 200 and 100 added,
respectively. Where nothing else is stated, the respective features have the same design and
function as those in Figs 1 and 2.

[0054] The guide member in this embodiment is without side edge flanges and not quite as
wide as the ones in Figs 1 and 2. This guide member is suited amongst other things for smaller
livers, where the risk of the liver lobes coming to hang out over the side edges of the guide
member is low.

[0055] The elongated opening 243 corresponds in shape to that 143 of the second
embodiment, but the outlines 243e of a larger opening suitable for removal of the spleen
together with the intestines and gallbladder are seen. Using the larger opening 243c¢ and 243e
will cause the spleen to fall through the opening whereby the spleen will be removed together
with the intestines and gallbladder.

[0056] Turning now to Fig. 4, the guide member 4 is shown as part of a guide assembly 6 and
arranged underneath a viscera holder 2, which may be part of an overhead viscera conveyor
in a manner well known to the skilled person.

[0057] A viscera set from a chicken is shown hanging from the viscera holder 2 in Figs 4-6. In
this case the viscera holder is of the type with two mutually moveable parts and has gripped
the esophagus 11 below the heart 12, so that the heart and the lungs 13 are lying on an upper
surface 21 of the viscera holder, but the invention works equally well when the esophagus is
held between the heart 12 and the crop. Likewise it is to be understood that the viscera holder
does not have to clamp the esophagus. It is also noted that though a chicken viscera set is
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here used as an example, viscera sets from other birds such as ducks, gees, turkeys, pigeons
or quails may be held and processed in substantially the same manner.

[0058] In the preferred embodiment a series of viscera holders 2 are mounted on an
overhead conveyor as is common practice in poultry slaughterhouses and receiving one
viscera set at a time, either directly from an eviscerator or from en intermediate unit or
conveyor, which may for example serve as a buffer.

[0059] In Fig. 4 a gripping member 3 has been arranged at the intestines 15, while the guide
member 4 is kept in an inactive, substantially vertical position. Next, as shown in Fig. 5, the
intestines is gripped by the gripping member 3 and the guide member is brought into an active,
substantially horizontal position by being pivoted about the horizontal axle 40. The axle 40 is
preferably substantially parallel to the direction of travel of the viscera conveyor, so that the
guide member comes in around the intestines from the side and from below, the intestines
passing into the elongated opening of the guide member. This swinging or pivoting motion is
initiated by the activation mechanism 48, which is acting on the arm 45 and which may be
driven by hydraulics or gas, but activation by means for example of an electromotor is also
possible.

[0060] At the same time as the movement of the guide member, the intestines may be
stretched by a downwards movement of the gripping member and/or by the upwards
movement of the guide member and/or by an upwards movement of the viscera holder. The
gripping member may be activated simultaneously with the pivoting of the guide member, but it
may also be advantageous to activate the gripping member and possibly inflict a downwards
pull on the intestines before activating the guide member.

[0061] Here the gripping member 3 is illustrated as tong-like tool with a pair of rods 31 on one
side of the intestines and a single rod 32 on the other side pressing against each other to fixate
the intestines, but other embodiments are possible as will be readily imaginable to the skilled
person.

[0062] When the guide member 4 has been swung to its active position as in Fig. 5, the liver
16 and gizzard 17 are resting on the upper separation support surface 41, 42 of the guide
member.

[0063] A stretching of the intestines 15, either by the gripping member 3, possibly in
cooperation with the viscera holder and/or the guide member, or by gravity alone, causes the
gallbladder 18, which was previously hidden underneath the liver, to pass through the
elongated opening 43 in the guide member and become exposed on the underside of the
guide member. In the case shown in Fig. 6 the spleen has also come through the elongated
opening, but this will usually not be the case when using a guide member as in Fig. 1.

[0064] When the viscera set is in the position shown in Fig. 6, the gallbladder 18 and the
spleen 19 can be separated from the remaining parts of the viscera set together with the
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intestines 15, for example by means of a rotating blade 5 arranged substantially in parallel with
the underside of the guide member. It is, however, also possible to use other types of cutters
or to simply pull the intestines and gallbladder off, even though pulling involves an increased
risk of rupturing the gallbladder and/or damaging the liver. Another option is to use a guide
member with two parts 41, 42 as described with reference to Fig. 2, but where the two parts
can be brought close together so that the intestines and gallbladder are either fixated so that
they may be pulled off, possibly using the gripping member, or cut off directly by the two parts
acting as scissors.

[0065] The swinging of the guide member allows the liver 16 and gizzard 17 to slide
downwards along the opening 43, whereby the gallbladder 18 is loosened from the liver and
the viscera set turns into an optimal position for separation. This sliding movement may be
simply under the influence of gravity, but it is also possible to cause a slightly oscillating
movement by moving the viscera holder 2 and guide member 4 in relation to each other,
thereby facilitating the reorientation of the liver, gizzard and gallbladder. The reorientation of
the liver and gizzard on the separation support surface also means that they are arranged in a
well-defined manner, which may be advantageous for a later separation of these from each
other and from the remaining parts of the viscera set.

[0066] The gripping member 3 may actively pull on the intestines 15 or simply fixate them,
such that an upwards movement of the guide member causes the intestines to be stretched. In
the embodiment in the drawing, the intestines are arranged vertically, but it may prove
advantageous to arrange them in a direction, which is substantially perpendicular to the
separation support surface 41, 42. The direction of the intestines may also be changed during
the process by changing the mutual position of the gripping member and guide member and/or
the angle of one or both of them. The force applied to stretch the intestines may also change,
potentially resulting in an oscillating movement of the intestines. The exact angles and forces
resulting in an optimal positioning of the intestines 15, gallbladder 18 and liver 16 in relation to
the guide member 4 will depend on numerous factors such as the angle of the separation
support surface 41, 42, the size and shape of the opening 43 and the nature of the viscera
sets being processed.

[0067] A single cut through all of the tissue connecting the intestines 15, the gallbladder 18
and possibly the spleen 19 to the rest of the viscera set will provide a very precise separation,
but an even greater precision with reduced waste of liver tissue and less ruptured gallbladders
may be achieved by performing two consecutive cuts: A first or pre-cut separates the intestines
and surrounding connective tissue, fat and membranes from the gizzard, and a second or
main cut separates the gallbladder from the liver, possibly also cutting loose the spleen.

[0068] The pre-cut results in the weight of the intestines and any pulling force applied by the
gripping member to affect only the connections to the liver, resulting in the gall bladder being
pulled out from the liver tissue and thus exposing the string of tissue connecting them. The
second cut can thus be performed with a considerably reduced risk of cutting into the liver or
gallbladder.
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[0069] When processing chicken viscera sets the depth of the pre-cut should be
approximately 7 mm and it has been found optimal to pull the intestines approximately 2 cm
further down after the pre-cut for further exposure of the gallbladder.

[0070] Though the two separate steps for separating the intestines from gizzard and the
gallbladder from the liver have been described above as being performed by cutting it will be
understood that one or both of them might also be performed in other ways, for example by
pulling. Likewise it will be understood that one or more cuts may be made using other means
that the circular blade 5 shown, such as for example a linear blade or a pair of blades acting as
SCissors.

[0071] The gripping member 3 and guide member 4 may be mounted on an assembly frame
including a pair of rods (not shown) projecting through openings 61,62 as will be described in
detail below. Such rods may be attached to a carrousel type processing station as is well
known to the skilled person, thereby allowing the guide assembly to travel along side an
overhead viscera conveyor, the rods being substantially vertical. If the conveyor turns at the
carrousel with a radius of curvature corresponding substantially to the radius of the carrousel,
the guide assembly and viscera holders on the conveyors will travel substantially in parallel
over a section of the conveyor.

[0072] The gripping member 3 is adapted to be attached to the rods via a first base member
63 and the guide member 4 is adapted to be attached to the same rods via a second similar
base member 64. A wheel 65 on the back side of the second base member is adapted for
travelling in a guide track 75 on the apparatus as shown in Fig. 6 and similar guide tracks 76,
77, 79 are provided for the other wheels 36, 37, 49, respectively. When the guide track has an
upwards inclination, the wheel and hence also the base member will be forced upwards, the
base member sliding up along the rods, and vice versa when the guide track has a downwards
inclination as is well known from other processes in poultry slaughter-houses. The first base
member is provided with a similar wheel 36, but it is to be understood that both may be
stationary or that the first may be moveable and the second stationary. Additional wheels 37,49
are provided for controlling the angle of the base members. Any of these embodiments will
provide the mutual change of position of the gripping member and the guide member
described above.

[0073] The gripping member 3 here includes a U-shaped brace member 31 and a rod
member 32 as described above. Both the brace member and the rod member are mounted on
arms, which are again connected to the first base member 63 in a pivoting manner.

[0074] In the embodiment in Figs 4-6 the guide member is substantially horizontal in its active
position, put it will be understood that this need not be the case. Any angle between 45
degrees and horizontal may be suitable for supporting the liver and gizzard depending
amongst other things on the presence of edge flanges and if the intestines are held by a
gripper or not. Likewise it is also possible to turn it over the horizontal plane so that the liver



DK/EP 3068230 T3

and gizzard will slide towards the distal end of the elongated opening. This possibility for
arranging the guide member in a different angle also applies to other embodiments as far as
the guide member is able to support the liver and the gizzard properly.

[0075] It is noted that though the invention has here been described with reference to
embodiments having both a guide member and a gripping member, the gripping member
might in principle be arranged apart from the guide assembly at an earlier stage in the
processing of the birds, or even dispensed with, simply relying on gravity to pull the intestines
down. This also implies that the guide member may be designed independently of the design
of the gripping member and vice versa and that the combinations described above are
therefore only to be regarded as non-limiting examples.

[0076] The guide member is part of a system 7 for separating viscera sets eviscerated from
slaughtered poultry and this system in turn is intended for use in a poultry slaughter house,
where it is arranged in series with other poultry processing systems. An example of the layout
of a section of a poultry slaughter house including a system 7 according to the invention is
shown in Fig. 7. Poultry (not shown), which has previously been stunned or killed and hung
from the legs on an overhead conveyor 90, enters this section of the slaughter house at the
upper left-hand corner in Fig. 7. From here the birds are first taken to a vent cutter 91 and then
to an opening machine 92, before being eviscerated in an eviscerator 93. The viscera sets (not
shown in Fig. 7) are conveyed away from the eviscerator on a viscera conveyor 94 to the
system 7 according to the invention, while the carcasses are conveyed on a separate conveyor
95 to a cropping station 96. Further processing stations of known types may be provided
further downstream on the viscera and carcass conveyors, but are not shown or described
here.

[0077] The viscera set separating system 7 is here of the carrousel type with guide
assemblies 6 distributed evenly along its periphery 71. The guide assemblies are arranged at
the same mutual distance as the distance between viscera holders 2 on the viscera conveyor
94 and the carrousel is running at substantially the same speed as the conveyor. When
passing the separating system 7 the viscera conveyor 94 performs a 180 degree turn,
meaning that the viscera holders on the conveyor and the guide assemblies on the separating
system run in parallel over approximately half the circumference of the carrousel. The fact that
the guide assemblies move together with the viscera holder means that the impacts resulting
from a moving viscera set on a viscera conveyor meeting a stationary guide assembly are
avoided. It will, however, be understood that the invention will also work in poultry slaughter-
houses having a different layout, and that the function of the guide member is in principle
independent of the design of the rest of the system.
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PATENTKRAYV

1. Feringselement (4) til brug i et system til adskillelse af indvoldssaet udtaget fra
slagtet fjerkree, hvor navnte faringselement (4) omfatter en adskillelsesstotteoverflade (41,
42) med en aflang &bning (43) til at modtage et indvoldssaet (1) pa en sddan made, at i det
mindste tarmene (15) og galdeblaeren (18) kommer til at haange under naevnte foringsele-
ment (4), og leveren (16) og krasen (17) bliver placeret over naevnte foringselement (4),
hvor

en forreste kant af faringselementet er indrettet til forst at komme i kontakt med ind-
voldssaettet, og neevnte aflange abning (43) er tilvejebragt i og straekker sig vaek fra en
forreste kant af adskillelsesstotteoverfladen, hvor navnte aflange abning har et proximal
afsnit, der er beliggende ved den forreste kant, og et distalt afsnit, der er beliggende veek
fra den forreste kant, kendetegnet ved, at det distale afsnit af dbningen er forsat i
forhold til det proximale afsnit i en retning, der er i hovedsagen parallel med den forreste
kant.

2. Foringselement ifglge krav 1, hvor i det mindste en af to sidekanter, der afgrenser
den aflange abning, er krum eller bgjet i et plan defineret af adskillelsesstotteoverfladen,
hvor de proximale og distale afsnit af den aflange &bning fortrinsvis er i hovedsagen vinkel-
rette pa den forreste kant og indbyrdes forbundet af et mellemliggende skrat afsnit, som er
anbragt med en vinkel p4 10-80, mere foretrukket 20-60 og endnu mere foretrukket omkring
40 grader i forhold til den forreste kant.

3. Foringselement ifalge et hvilket som helst af de foregaende krav, hvor den forreste
kant og/eller sidekanterne af foringselementet er forsynet/-ede med flanger, der straekker
sig opad fra adskillelsesstotteoverfladen.

4. Feringsanordning omfattende et fgringselement ifglge et hvilket som helst af de
foregdende krav, hvor fgringselementet (4) er beveegeligt imellem en inaktiv position og en
aktiv position, hvor adskillelsesstotteoverfladen fortrinsvis er i hovedsagen lodret i den in-
aktive position og i hovedsagen vandret i den aktive position.

5. Feringsanordning ifglge krav 4, hvor feringselementet (4) er i stand til at dreje om
en akse, som er i hovedsagen vinkelret p4 den aflange abning og/eller parallel med den
forreste kant.

6. Feringsanordning ifelge krav 4 eller 5, yderligere omfattende et gribeelement (3)
anbragt under neevnte foringselement for at gribe en del af tarmene (15) og/eller en anord-
ningsramme, hvorpd navnte foringselement (4) og/eller navnte gribeelement (3) er an-
bragt.

7. System til adskillelse af indvoldssaet (1) udtaget fra slagtet fjerkrae, hvilket system
omfatter et foringselement (4) og en indvoldssattransporter omfattende en flerhed af ind-
voldssaetholdere (2),

hvor hver indvoldssatholder (2) er indrettet til at holde et indvoldssaet (1) pa en méade,

hvorved i det mindste leveren (16), tarmene (15), og galdeblaeren (18) kommer til at haenge

Awa# 160920
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under naevnte indvoldssaetholder (2);

naevnte feringselement (4) omfatter en aflang abning (43) og er indrettet til at mod-
tage et indvoldsseet (1), der holdes af en indvoldsseetholder (2), i neevnte aflange &bning
(43) pa en sddan made, at tarmene (15) og galdeblaeren (18) kommer til at heenge under
naevnte foringselement (4), og leveren (16) og krasen (17) bliver placeret over naevnte
foringselement (4); og

naevnte system er indrettet til at adskille tarmene (15) og galdeblaeren (18) fra resten
af indvoldsseettet,

kendetegnet ved, at

foringselementet (4) er bevaegeligt, fortrinsvis i stand til at dreje om en vandret akse,
at navnte system er indrettet til at adskille tarmene (15) og galdeblaeren (18) fra resten af
indvoldssaettet, mens i det mindste neaevnte lever (16) hviler p4 en adskillelsesstotteover-
flade (41,42) hos navnte foringselement (4), og at feringselementet er udformet i overens-
stemmelse med et hvilket som helst af kravene 1-3.

8. A system ifolge krav 7, hvor systemet yderligere omfatter en flerhed af gribeele-
menter (3), hvor hvert gribeelement er indrettet til at bevage sig med en bestemt indvolds-
satholder (2) og gribe en forste del af tarmene (15), mens foringselementet holdes i en
inaktiv position.

9. Fremgangsmade til adskillelse af et indvoldssat (1) udtaget fra slagtet fjerkrae og
holdt af en indvoldssaetholder (2) p& en indvoldssaettransporter pad en made, hvor i det
mindste leveren (16), tarmene (15) og galdeblaeren (18) kommer til at haenge under naevnte
indvoldssatholder (2), hvor naevnte fremgangsmade omfatter trinnene at:

anbringe naevnte indvoldssat i en aflang dbning (43) hos et foringselement (4) pa en
sddan made, at tarmene (15) og galdeblaeren (18) kommer til at heenge under naevnte fo-
ringselement (4), og leveren (16) og krasen (17) bliver placeret over navnte fgringselement
(4); og

adskille tarmene (15) og galdeblaeren (18) fra resten af indvoldssaettet,

kendetegnet ved, at

foringselementet (4) bevaeges under et eller begge de ovennaevnte trin, fortrinsvis i
en drejebevagelse, at bevaegelsen af foringselementet far tarmene og/eller galdeblaeren til
forst at komme ind i et proximalt afsnit af den aflange &bning beliggende ved en forreste
kant af feringselementet og s& at komme ind i et distalt afsnit, der er beliggende veek fra
den forreste kant, hvor det distale afsnit af abningen er forsat i forhold til det proximale
afsnit i en retning i hovedsagen parallelt med den forreste kant, og at tarmene (15) og
galdeblaeren (18) adskilles fra resten af indvoldssaettet, mens i det mindste nsevnte lever
(16) hviler pa en adskillelsesstotteoverflade (41,42) hos naevnte feringselement (4).

10. Fremgangsmade ifglge krav 9, hvor tarmene (15) gribes af et gribeelement (3) for
eller samtidigt med trinnet at anbringe neevnte indvoldssaet (1) i naevnte aflange dbning (43)

hos naevnte foringselement (4).

Awa# 160920



10

15

DK/EP 3068230 T3

3

11. Fremgangsmade ifolge krav 9 eller 10, hvor tarmene (15) og galdeblzaeren (18) og
eventuelt ogsa milten (19) adskilles fra resten af indvoldssasttet ved hjalp af:

en klinge (5), der er placeret under naevnte foringselement (4);

kanter af den aflange &bning (43) hos foringselementet (4), der beveeges sammen
som en saks; og/eller

et treek pa tarmene (15) og/eller galdebleeren (18).

12. Fremgangsmade ifglge et hvilket som helst af kravene 9-11, omfattende den fal-
gende sekvens af trin:

at gribe tarmene under anvendelse af et gribeelement,

at dreje foringselementet, sd indvoldsseaettet anbringes i den aflange abning af ferings-
elementet,

at adskille tarmene fra krasen,

at tvinge galdeblaeren nedad i forhold til faringselementet ved at oge afstanden imel-
lem gribeelementet og faringselementet,

at adskille galdeblaeren fra de dele af indvoldssaettet, der er anbragt pa adskillestotte-

overfladen.

Awa# 160920
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