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DESCRIPTION

Description

FIELD OF THE INVENTION

[0001] The present invention relates to the transport of four-legged slaughter animal carcass
or carcass parts hanging suspended from carriers engaging in openings in leg portions of the
carcass or carcass parts. More particularly, it relates to the transfer of a carcass part from one
carrier to another carrier.

BACKGROUND OF THE INVENTION

[0002] It is known to transport slaughter animal carcass parts hanging suspended from
carriers engaging in openings in leg portions of the carcass parts. The carcass parts may be a
half carcass that has been eviscerated and cleaned. The carriers used may be of the gambrel
type, having two opposed carrier ends pointing away from each other and being tied together
with a cross bar. The cross bar has a hanging arrangement that cooperates with an overhead
transport conveyor system. Another type of carrier may be the Euro Hook variant, aka Euro
Carrier, having a pointed end and a carrier portion shaped like a fishing carrier. The Euro Hook
also has a hanging arrangement that cooperates with an overhead transport conveyor system
similar to that used for gambrels. The single carriers may comply with DIN 5047 (Carriers for
meat and other food; tubular track sliding carrier).

[0003] For example, EP1152664B1 (Butina APS) discloses transferring half pig carcasses
hanging from each end of a gambrel engaging in first openings in the carcasses whereafter a
suspension means, e.g. a single carrier, is attached to engage the calcaneal tendon, thus a
second opening in the carcasses as is shown in Figure 5 of EP1152664B1. The gambrel is
then removed from the first openings and each carcass half is transported separately away for
deboning and other processing. This process is labour intensive, putting a maximum limit on
the throughput speed of the system.

[0004] WO2005/099459A1 (K.J. Maskinfabriken A/S) discloses transferring half carcasses,
hanging from carriers of an overhead conveyor, to a horizontal conveyor belt by temporarily
gripping and holding the carcass sides, cutting the sinews through and cutting the hind foot/toe
to release the rest of the carcass onto the belt. This, and variations on this technology, is
common in the industry, but has the disadvantage that the further deboning has to take place
on a horizontal surface with heavy lifts for operators and limited opportunities for automation of
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processes.

[0005] WO 2020/225152 A1, that is directed to an overhang rail transport system for the
transport of four-legged slaughter animal carcass parts hanging suspended from carriers
engaging in openings in leg portions of the carcass parts, is considered the closest prior art.
Relative to this document, at least the characterizing features of the independent claims are
novel.

[0006] US 2012/315834 A1, that discloses a slaughtered pig leg parts conveyor device for
conveying individual pig leg parts, is acknowledged as further prior art.

SUMMARY OF THE INVENTION

[0007] One object of the invention is to provide a system and a method for automatic transfer
of carcass parts suspended from a first carrier to being suspended from a second carrier. The
carcass parts may be a half carcass, e.g. from pig, that may have been eviscerated and
cleaned. In this patent application, the term "carcass part" is also used for a whole animal
carcass. The first carrier may be an industry standard gambrel having two opposed carrier
ends pointing away from each other and being tied together with a cross bar or a single carrier,
for example a Euro Hook. The second carrier may be a single carrier, for example a Euro
Hook. With this system and method, it can be realised to transfer two carcass parts suspended
from a gambrel to two single carriers that are either part of the same deboning line or where
each single carrier is part of separate deboning lines. Similarly, a transfer of a carcass part
from one single carrier to another single carrier may be realized, for example for classifying
purposes or diversion to a cooling facility away from the current processing line.

[0008] Embodiments of the invention preferably seek to mitigate, alleviate or eliminate one or
more of the above mentioned disadvantages singly or in any combination. In particular, it may
be seen as an object of embodiments of the present invention to provide an overhang rail
system that solves the above mentioned problems, or other problems, of the prior art.

[0009] To address one or more of these concerns, in a first aspect of the invention an
overhang rail transport system is provided comprising a first carrier being transported by a first
overhead conveyor in a transport direction and having a first carcass engaging portion, the first
carrier being arranged to selectively carry a carcass part by engaging the carcass part with the
first carcass engaging portion, a second carrier being transported by a second overhead
conveyor and having a second carcass engaging portion, the second carrier being arranged to
selectively carry a carcass part by engaging the carcass part with the second carcass
engaging portion, a vertical aligning device to align the first carcass engaging portion and the
second carcass engaging portion in a vertical direction, a horizontal aligning device to align the
first carcass engaging portion and the second carcass engaging portion in a horizontal
direction, so that both the first carcass engaging portion and the second carcass engaging
portion simultaneously engage the carcass part, a tilting device to tilt the first carcass engaging
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portion downwards, so that the weight of the carcass part is gradually transferred from the first
carcass engaging portion to the second carcass engaging portion, and a removing device to
remove the first carcass engaging portion completely from engagement with the carcass part.

[0010] The overhang rail transport system further may further comprise a first processing
section having multiple spaced apart first carriers for conveying carcass parts of a four legged
slaughter animal, where each of the first carriers has a free end designed to extend through an
opening in a leg part of the carcass parts causing the carcass parts to be at least freely
hanging, and at least one second processing section having multiple spaced apart second
carriers where each of the second carriers has a free end designed to engage with the leg part
of the carcass parts causing the carcass part to be at least freely hanging.

[0011] The overhang rail transport system may further have a transfer zone, positioned
between the first processing section and the at least one second processing section, and a
control device for automatically controlling the movement of the first and the second carriers so
that upon arrival at the transfer zone the first and the second carriers are synchronized in
movement such that the first carrier moves in a first direction carrying a carcass part through
an opening arranged in the leg part and at least one empty second carrier moving in a second
direction meet with their respective free ends facing each other. Multiple second processing
sections may form corresponding multiple transfer zones of the overhang rail transport system,
to direct carcass parts from the first carriers to selected second carriers of any of the multiple
processing sections. In this way, carcass parts may be classified into different processing lines,
for instance. The transfer zone is in one embodiment designed such that during movement of
the first and the second carriers:

the relative horizontal distance between the free end of the first carrier and the free end of the
second carrier decreases until the second carrier engages with the carcass part, followed by

the weight of the carcass part load being transferred from the first carrier to the second carrier.

[0012] The at least one second processing section may include a second processing section
comprising second type of carriers, a third processing section comprising third type of carriers
etc., where each processing section may have different processing steps, e.g. one may be a
first type of deboning line, another one may be a second type of deboning line, the third may
be a cooling section acting as a buffer etc..

[0013] In one embodiment, the transfer zone is further designed so that upon arrival at the
transfer zone the height level of the free end of the second carrier is below a height level of the
free end of the first carrier such that the decrease in the relative position of the free ends
causes the free end of the second carrier to penetrate into the opening at the leg part below
the free end of the first carrier. Thus, a simple solution is provided to allow the first and the
second carriers to engage with the carcass part via the opening in the leg part. The largest
diameter or the height of the opening may vary but is commonly few centimeters. The
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difference in the height level is selected such that it is within the height of the opening.

[0014] In another embodiment, the transfer zone is further designed so the relative height level
distance between the free end of the first carrier and the free end of the second carrier
changes until the height level of the free end of the second carrier is above the height level of
the first carrier causing the weight transfer of the carcass part load to the second carrier.

[0015] In one embodiment, the overhang rail system may further comprise a guiding device,
subsequent to the transfer of the carcass part to the second carrier, to tilt the first carrier and
guide the first carrier and/or the carcass part away from the second carrier resulting in that the
second carrier being the sole carrier for the carcass part.

[0016] In one embodiment, the overhang rail system further may have a guiding device,
subsequent to the transfer of the carcass part to the second carrier, to guide the first carrier
and/or the carcass part away from the second carrier resulting in that the second carrier
becomes the sole carrier for the carcass part.

[0017] Further, the guiding device may have an elongated guiding member arranged relative
to the first and second carriers such that the elongated guiding member, e.g. a rod or similar,
interacts with the first carrier and/or the carcass part while the first carrier moves in the first
direction, the interaction forcing an increase in the relative horizontal distance between the first
carrier and the second carrier until a complete separation of the first carrier from the opening
in the leg part.

[0018] The first carrier may be slideably attached to a first rail guide and the second carrier
may be slideably attached to a second rail guide, where the transfer zone is defined via the
arrangement of the first and/or the second rail guide causing the change in the relative
horizontal distance between the free end of the first carrier and of the free end of the second
carrier, and causing the change in the relative height level distance between the free end of
the first carrier and the free end of the second carrier.

[0019] The first carrier may be a gambrel like structure comprising free ends at its opposite
ends, where each of the opposite ends carries a carcass part, where the at least one second
processing section includes two second processing sections, where the synchronized
movement occurs at the opposite ends of the gambrel where empty free ends of second
carriers penetrate, e.g. simultaneously, into the respective opening at the leg parts of the
carcass parts. Thus, it is now possible to automatically transfer the carcass parts, which may
be half carcasses, to the second carriers associated with a second and third processing
sections without any manual labour, where the processing steps at the second and third
processing sections may include, but is not limited to, be cooling (temporal storage as an
example), at least partly deboning of the carcass part by e.g. manual labour and/or processing
devices.

[0020] The carcass part may initially be transferred from one side of the gambrel while the
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other side of the gambrel is temporarily supported by the second carrier.

[0021] In one embodiment, the overhang rail transport system further comprises guide
arrangements comprising multiple of guides configured to stabilize and raise or lower one or
more of the carcass engaging portions of the gambrel (free ends of the gambrel) during the
movement of the gambrel in the transport direction.

[0022] In an embodiment, the guide arrangement comprises first bottom guide, generally
shaped to follow a bottom contour of the gambrel, utilized for either stabilizing the gambrel
from movement in a rotating direction about a conveying device to which the gambrel is
slideably attached to and/or to raise one of the gambrel free ends in a vertical direction (and
lower the opposite free end of the gambrel a corresponding distance).

[0023] In another embodiment, guide arrangement may further comprise a first top guide, to
be used to stabilize the gambrel from movement in a rotating direction about the transport
direction. Similarly, a second top guide may be provided and configured to be used to stabilize
the gambrel from movement in a rotating direction about the gambrel conveying device.
Bottom guides may further be provided designed to have a profile in the travel direction of the
gambrel. For example, the guide profile may be lower at an entrance portion of the guides and
gradually be raised to a higher profile to push the gambrel upwards by tilting the gambrel
backwards and upwards towards the gambrel conveying device. In this way, the vertical
position of the free ends of the gambrel may be varied with respect to the conveying device
depending upon where the gambrel is situated along the profile of the guides.

[0024] The first carrier may comprise a single hook, more specifically a Euro Hook. The single
hook may comply with DIN 5047. In a further embodiment, the first carrier may be identical to
the second carrier.

[0025] Accordingly, an overhang rail system is provided that is capable of fully automatically
performing a re-shackling of a carcass part from the first shackle type to the at least one
second shackle type without any manual labour. The term carcass part may according to the
present invention should be understood as, but not limited to, a half pig carcass. Moreover, the
overhang rail system facilitates deboning and other processes since e.g. such a half pig can
weigh well over 40 kg and will therefor be difficult to handle when the carcasses are lying on
horizontal transport conveyors. A hanging carcass requires much less effort to manipulate by
an operator. Moreover, the overall yield of the deboning may be increased significantly since
e.g. no sawing operation is needed. Thus, as an example, the removal of the ribs e.g. in case
the carcass part is half a pig, may be done manually so that the resulting ribs may contain the
overall ribs from rib number 4 and onwards, i.e. a larger rib part, instead of where commonly,
the removal of the ribs requires a sawing operations where from e.g. ribs number 5/6
throughout ribs 7-9 (as an example), which leaves sharp rib edges at the end of the ribs, and
saw dust, which makes the resulting rib product less attractive towards customers and thus
less valuable. Another example of an advantage of now being able to process (e.g. debone)
such a half carcass is that the complete loin may be removed from the carcass part, commonly
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today, the middle part of the half carcass is removed via sawing operation from the leg part
leaving a part of the loin in the leg part which is less valuable than the loin.

[0026] Further, such an automatic transfer of a carcass part from one carrier, belonging to one
processing section, to another carrier, belonging to a second processing section, may be
affected fully automatically which increases enormously the variety of the processing steps that
may be chosen, by bypassing certain processing stations or choosing a certain processing line
out of a selection of many processing lines for selected carcass parts.

[0027] In one embodiment, the transfer zone further comprises a support guide such as a
tapered guide to interact with a rear side (i.e. the side that has no pointed end) of the first
and/or the second shackle type while the second carrier engages with the carcass part and/or
while the carcass part is removed from the first shackle and to the second shackle. This may
e.g. be of relevance when the shackles are mounted to a rail system in a hinge like manner,
thus, such support guide will prevent the shackle from swinging during the transfer of the
carcass part.

[0028] According to a second aspect a method is provided for transferring a carcass part from
a first carrier to a second carrier, the first carrier being transported by a first overhead
conveyor and having a first carcass engaging portion, the second carrier being transported by
a second overhead conveyor and having a second carcass engaging portion, the method
comprising the steps of:

= carrying a carcass part in the first carrier by engaging the carcass part with the first
carcass engaging portion,

« vertically aligning the first carcass engaging portion and the second carcass engaging
portion,

» horizontally aligning the first carcass engaging portion and the second carcass engaging
portion, so that both the first carcass engaging portion and the second carcass engaging
portion simultaneously engage the carcass part,

« tilting the first carcass engaging portion downwards, so that the weight of the carcass
part is gradually transferred from the first carcass engaging portion to the second
carcass engaging portion, and

= removing the first carcass engaging portion completely from engagement with the
carcass part.

[0029] The overhang rail system may further comprise:

« a first processing section comprising multiple of spaced apart first carriers for conveying
carcass parts of a four legged slaughter animal, where each of the first carriers
comprises a free end designed to extend through an opening in a leg part of one of the
carcass parts causing the carcass parts to be at least freely hanging,

« atleast one second processing section comprising multiple spaced apart second carriers
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where each of the second carriers comprises a free end designed to engage with the leg
part of one of the carcass parts causing the carcass part to be at least freely hanging,

e a transfer zone positioned between the first processing section and the at least one
second processing section,

wherein the method further comprises:

automatically controlling the movement of the first and the second carriers so that upon arrival
at the transfer zone the first and the second carriers are synchronized in movement such that
the first carrier moves in a first direction carrying the carcass part through the opening in the
leg part and at least one empty second carrier moving in a second direction meet with their
respective free ends facing each other, the transfer zone being designed such that during
movement of the first and the second carriers the relative horizontal distance between the free
end of the first carrier and the free end of the second carrier decreases until the second carrier
engages with the carcass part, followed by the weight of the carcass part load being
transferred from the first carrier to the second

carrier.

[0030] The first direction and the second direction may in one embodiment be parallel
directions where the shackles are moving in the same directions. In another embodiment, the
shackles are moving in an angular direction relative to each other, e.g. with a 90 degrees
angle.

[0031] In one embodiment, the second carrier is arranged to grip around a foot of the leg of
the carcass part, where the second carrier comprises two free ends being more or less
parallel, where the gripping around the food may include clamping the leg of the carcass part
between these two free ends.

[0032] In one embodiment, the free end of each of the second carriers is configured to extend
through an opening in the leg part of the carcass parts causing the carcass part to be at least
freely hanging.

[0033] In one embodiment, the method comprises designing the transfer zone so that upon
arrival at the transfer zone the height level of the free end of the second carrier is below a
height level of the free end of the first carrier such that the decrease in the relative position of
the free ends causes the free end of the second carrier to penetrate into the opening at the leg
part below the free end of the first carrier.

[0034] In one embodiment, the method comprises further designing the transfer zone so the
relative height level distance between the free end of the first carrier and the free end of the
second carrier changes until the height level of the free end of the second carrier is above the
height level of the first carrier causing the weight transfer of the carcass part load to the
second carrier.

[0035] In one embodiment, the method further comprises the step of guiding the first carrier



DK/EP 4262407 T3

away from the second carrier using a guiding device, subsequent to the transfer of the carcass
part to the second carrier, resulting in that the second carrier is the sole carrier for the carcass
part.

[0036] In one embodiment, the method further comprises the step of increasing the relative
horizontal distance between the first carrier and the second carrier until a complete separation
of the first carrier from the opening in the leg part by interacting the guiding device in the shape
of an elongated guiding member arranged relative to the first and second carriers such that the
elongated guiding member interacts with the first carrier and/or the carcass part while the first
carrier moves in the first direction, the interaction forcing an increase in the relative horizontal
distance between the first carrier and the second carrier until a complete separation of the first
carrier from the opening in the leg part.

[0037] In one embodiment, the method further comprises the step of using a gambrel like
structure comprising free ends at its opposite ends as the first carrier, where each of the
opposite ends carries a carcass part, wherein the at least one second processing section
includes two second processing sections, wherein the synchronized movement occurs at the
opposite ends of the gambrel where empty free ends of second carriers penetrate into the
respective opening at the leg parts of the carcass parts.

[0038] In one embodiment, the step of transferring comprises transferring the carcass part
from one side of the gambrel while the other side of the gambrel is temporarily supported by
the second carrier.

[0039] In one embodiment, the first and the second carriers are identical.

[0040] Accordingly, a method is provided that among other things allows fully automatization of
re-shackling, e.g. from a gambrel to hooks while the carcass parts, e.g. half pig carcasses, are
still hanging from an overhead position. This makes the subsequent processing much easier
for an operator, e.g. deboning, trimming, compared to having carcasses lying on horizontal
transport conveyors. Further, an automatic transfer of a carcass part from one carrier,
belonging to one processing line, to another carrier, belonging to a second processing line,
may be affected.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] Embodiments of the invention will be described, by way of example only, with reference
to the drawings, in which

Fig. 1 is a schematic perspective view showing a gambrel to single carrier transfer system
according to an embodiment of the invention;

Fig. 2 is a schematic side view of the embodiment of Fig. 1;



DK/EP 4262407 T3

Fig. 2BB is a schematic end view of the section B-B of Fig. 2;
Fig. 2CC is a schematic end view of the section C-C of Fig. 2;
Fig. 2DD is a schematic end view of the section D-D of Fig. 2;

Fig. 3 is a schematic side view of the embodiment of Fig. 1 seen from the opposite side of Fig.
2;

Fig. 4 is a schematic top view of Fig. 1;

Fig. 5a-h are schematic side views showing detailed steps of a gambrel to single carrier
transfer according to an embodiment of the invention, where the free end of the single hook
approaches the carcass part from the opposite side compared to where the free end of the
gambrel was inserted;

Fig. 5i-m are schematic side views showing detailed steps of a gambrel to single carrier
transfer according to a further embodiment of the invention, where the free end of the single
hook approaches the carcass part from the same side as where the free end of the gambrel
was inserted;

Fig. 6a is a schematic end view showing gambrel guides according to embodiments of the
invention;

Fig. 6b is a schematic end view showing gambrel guides according to further embodiments of
the invention;

Fig. 7 is a schematic side view showing a single hook according to an embodiment of the
invention;

Fig. 8 is a schematic side view showing a single hook according to an embodiment of the
invention;

Fig. 9 is a schematic side view showing a single hook according to an embodiment of the
invention;

Fig. 10 is a schematic side view showing a single hook according to an embodiment of the
invention;

Fig. 11a-d are schematic side views showing detailed steps of a single carrier to single carrier
transfer according to an embodiment of the invention;

Fig. 12a-d are schematic side views showing detailed steps of a single carrier to single carrier
transfer according to an embodiment of the invention;

Figs. 13a and 13b are schematic side views showing an embodiment of a modified Euro hook
being angled in a plane perpendicular to the conveyor transport direction;

Fig. 14 is a schematic side view showing the modified Euro hook of Fig. 7 in its overhead
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conveyor arrangement according to an embodiment of the invention;

Fig. 15 is a schematic end view showing the trolley portion of the modified Euro hook of Fig.
14, with a carcass part hanging from the hook;

Fig. 16 is a schematic end view showing single hook tip end profiles according to embodiments
of the invention;

Fig. 17 is a schematic top view showing a transfer of carrier according to an embodiment of the
invention, where carcass parts may be sorted into alternative processing lines; and

Fig. 18 is a schematic side view showing an embodiment of a single hook according to the
invention.

DESCRIPTION OF EMBODIMENTS

[0042] Referring to Figures 1 to 4, including Figs. 2BB, 2CC and 2DD, an embodiment of an
overhang rail transport system 1 according to the present invention for transferring carcass
parts 17 from a gambrel conveyor 10 to a single carrier transport line 12 is shown. The
gambrel conveyor and the single carrier transport line are mounted to a frame (not shown).
The carcass parts enter a transfer zone 24 hanging one from each free end 22 (see Fig. 5a,
for details) of an individual gambrel (first carrier) 15. The carcass parts may be one right side
and one left side of a slaughter animal that has been eviscerated and halved along the spine.
Alternatively, the front end of the carcass part, or other carcass parts, may be removed before
the gambrel transport line enters the transfer zone. One carcass part is hanging from an
opening 18 (see Fig. 15) arranged in a rear leg of the slaughter animal, one of the carrier ends
22 of the gambrel 15 penetrating the opening to thereby let the carcass part hang from the
gambrel. The animal head may still be attached to one of the right or left sides of the slaughter
animal.

[0043] The carcass parts on the gambrel conveyor 10 are transported in the direction marked
16 in Fig. 1 and pass in-between two single carrier conveyors, one marked 13', shown on the
left side of Fig. 1, and the other marked 13", shown on the right side of Fig. 1. The single
carrier conveyors are travelling in a direction marked 26. In the transfer zone 24, direction 16 is
parallel to direction 26, and both are heading the same way. The carriers (second carrier) 40
used on each single carrier conveyor may be a standard Euro hook or a modified Euro hook
40 (for details see Figs. 7 to 10 and 18). The single carriers are mounted to the single hook
conveyors 13', 13" using a trolley arrangement 150 that allows the single carriers to at least
swivel in a direction transverse to the travelling direction 26. The transport system for the
gambrel conveyor 10 as well as the single carrier conveyors 13", 13" may be of a known type
and will not be described in detail except when changes have been made to the already known
types of transport system.
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[0044] The individual transport speeds of the respective conveyors 10, 13', and 13" may be set
using a control system 60, which may be electrically connected to other systems (not shown)
up-stream or down-stream of the transfer system 1. The control system may adjust the speed
of the single carrier conveyor 13' to align the tip 41 of the single carrier 40 of this "left" single
carrier conveyor to coincide with the location of the opening 18 arranged in the rear leg of the
carcass part shown on the left side of Fig. 1. Simultaneously, the control system may adjust the
speed of the single carrier conveyor 13" to align the tip 41 of the single carrier 40 of this "right"
single carrier conveyor to coincide with the location of the opening 18 arranged in the rear leg
of the carcass part shown on the right side of Fig. 1. The speed adjustments may be in the
form of a retardation of one conveyor or an acceleration of one conveyor whilst keeping the
speed of another conveyor constant, or combinations of these actions.

[0045] The overhang rail transport system 1 may have arrangements for varying the relative
distance between carriers (first carrier or second carrier) by varying the horizontal and/or
vertical distance between the conveyors. In one embodiment, the gambrel conveyor 10 may
have a first vertical bend 80, a second vertical bend 81, a third vertical bend 83 and a fourth
vertical bend 84 so that the relative vertical distance between the gambrel conveyor 10 and the
first carrier conveyor 13' is diminished and then extended, so that, conversely, the distance
between the gambrel conveyor 10 and the second carrier conveyor 13" is extended and then
diminished. The second carrier conveyor 13" is made to change path vertically, having a raised
portion 85 to lift the second carrier to correspond to the tilting movement of the gambrel when
the gambrel conveyor runs closer to the first carrier conveyor 13'. The raised portion 85 has a
corresponding raised trolley guide 86 to stabilize the vertical position of the trolley 150 in a
direction parallel to the transport direction 26 of the second carrier conveyor 13". The pitch or
angle of the upturn corresponds to the desired change in vertical height, marked h. Of course,
a corresponding downturn would be realized in a similar way, with a downward angling
segment of conveyor.

[0046] The gambrel conveyor 10 makes a downwards movement at a position 87 where a free
end of the first carrier is aligned with one free end of the gambrel 15 at the same time a free
end of the second carrier is aligned with the other free end of the gambrel. In this manner, the
weight of the carcass part 17 is transferred from the gambrel free ends to the respective free
end of the first and second carriers.

[0047] The gambrel conveyor 10 further makes an upwards movement at a position 88
synchronized with the raised portion 85 of the second carrier conveyor 13". The gambrel
conveyor stays at the raised height throughout the remainder of the transfer zone 24.

[0048] An embodiment of a gambrel 15 that may be used in the transfer system 1 is shown in
Fig. 5a. The gambrel is adapted to convey carcass parts 17, where each of the gambrels may
have a free end 22 designed to extend through the opening 18 in the leg part of the carcass
part causing the carcass part to be at least freely hanging. The gambrel 15 has a middle
junction 25 that is attached to a conveying device 35 using an extension 30. The gambrel may
be a standard type, as has been mentioned earlier.
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[0049] Figs. 7 to 10 and 18 show embodiments of single carriers 40 that may be used in the
transfer system 1. As is shown in Figs. 7 and 8, the carrier may be comparable to a standard
Euro hook and may use the same conveyor system as a Euro hook, but preferably has an
elongated and substantially horizontally extended tip 41. The tip may be longer (e.g. Fig. 7) or
shorter (e.g. Fig. 8). A bottom part 29 of the carrier 40 is intended for the leg part of the
carcass part to be resting in, such that the weight of the carcass part is substantially hanging
right under a stem 42 of the carrier. The stem is connected to a conveyor propulsion
connection part of the carrier that is not shown in the figures.

[0050] Figs. 9, 10 and 18 show further embodiments of single carriers 40 that may be used in
the transfer system 1. The transition 43 from the curved carrier portion to the tip is gentler
(smaller radius bend) and the tip itself may be pointing upwards at an angle of, for example, 20
to 45 degrees compared to the carriers shown in Figs. 7 and 8. The carrier shown in Fig. 10
has a substantially straight transition 44 from the curved carrier portion to the tip, and the tip
may be long and angled upwards.

[0051] Figs. 14 and 15 show the carrier of Fig. 7 mounted on a trolley arrangement 150
attached to the single hook conveyor 13', 13". The trolley may be of the type disclosed in
WO02014007607 A1. The carrier 40 is pivotably attached to a fork 50 via a cross-bar 51. The
cross-bar is rotatably held in the fork via hinge points 52. The cross-bar rotation is about a
horizontal axis. The fork is rotatably attached to a trolley slide 53. The fork rotation is about a
vertical axis. The trolley slide is slidable along a conveyor rail 54, for example using rotatable
wheels 55 or similar. A cam 56 having shapes corresponding to cam drives (not shown)
arranged along the single hook conveyor 13', 13" may impart the rotating motion to the fork 50
at desired locations along the conveyors.

[0052] Embodiments of tilting the carrier 40 in a direction perpendicular to the single carrier
conveyor transport direction 26 (see Fig. 1) are shown in Figs. 13a and 13b. The single carrier
40 is pivotable as has been disclosed in conjunction with Figs. 14 and 15 above. The carrier is
pivotably attached to the fork 50 via the cross-bar 51. To effect a pivoting motion in the
direction of the tip 41 (as shown in Fig. 13a), a tilting guide 49 cooperates with the stem 42
(see Figs 7 and 8, for instance) of the carrier to angle the stem of the carrier to a desired
angular position with respect to the cross-bar 51. In this way, the carcass may be raised
(displaced in the vertical direction as shown in Fig. 13a) simultaneously as the horizontal
position of the carcass changes. An example when this is desirable is when a carcass has to
slide down from the tip 41 to the bottom part 29 of the carrier 40 after a transfer.

[0053] In another embodiment, to effect a pivoting motion in the direction away from the tip 41
(as shown in Fig. 13b), a tilting guide 49 cooperates with the stem 42 of the carrier to angle the
stem of the carrier to a desired angular position with respect to the cross-bar 51. In this way,
the carcass may be raised (displaced in the vertical direction as shown in Fig. 13b)
simultaneously as the horizontal position of the carcass changes. An example when this is
desirable is when a carcass has to slide off the carrier 40 from the tip 41 to remove the carcass
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from the carrier. The tilting guide may be tapered to impart a gradual tilt to the carrier 40. The
tilted position, in a desired angle, may be used to facilitate inserting the tip 41 into the opening
of the carcass and/or removing the tip from the opening during a carcass transfer operation.

[0054] Figs. 5a to 5h show the steps involved in de-gambreling carcass parts 17 from a
gambrel 15 (first carrier) to a pair of single carriers 40 (second carrier). The gambrel and the
single carriers have been described above for Figs. 7 to 10 and 18. The gambrel conveyor 10
passes in-between two single carrier conveyors (not shown, but see description above for Figs.
1 to 4). The individual transport speeds of the respective conveyors may be set using a control
system as described earlier. The free ends 22 of the gambrel are inserted in openings 18 (see
Fig. 15) in the legs of the carcass parts 17 so that the carcass parts hang freely from the
gambrel free ends. The free end of the single hook 41 is inserted in the opposite direction that
the free end(s) 22 of the gambrel 15 were inserted into the openings 18.

[0055] Fig. 5a shows an initial step where the location of the free ends 22 of the gambrel 15
are lined up with the tip 41 of the single carrier 40 on either side of the gambrel. The lining up
may take place by adjusting the speed of either the gambrel conveyor and/or either of the
single carrier conveyors. The control system may incorporate a vision system (not shown) for
detecting the position of the individual opening 18 in the carcass part. In this case, the control
system uses this position information to regulate the conveyor speeds. The tip 41 of each
single carrier 40 is pushed into the corresponding opening 18, for example using a tapered
guide 70 (as shown in Figs. 11b and 11c¢c which will be described below). The weight of the
carcass part 17 is held solely by the free ends 22 of the gambrel 15 at this point. The vertical
position of the tip 41 is lower than the vertical position of the free ends.

[0056] In Figs. 5b and 5c, the tip 41 of each single carrier 40 has penetrated into the
respective opening 18. The vertical position of the free ends 22 is now lowered, with respect to
the tips 41. This may be done by lowering the gambrel conveyor path or by utilizing guides 45,
46, 47 and/or 48 (as shown in Figs. 6a and 6b which will be described below). The guide lifts
the gambrel up to a higher vertical position in preparation for the transfer operation and
gradually lowers the gambrel when the tip 41 has been inserted into the opening 18. The
guides also stabilizes the gambrel from swinging movement in any plane.

[0057] Fig. 5d shows a step where the tip 41 is fully inserted into the opening 18, the free ends
22 of the gambrel have been lowered so that the weight of the carcass part 17 fully rests on
the individual single carriers 40.

[0058] Fig. 5e shows a step when the free ends of the gambrel have been tilted, one free end
downwards (the left free end in the Figure) and the other free end upwards (the right free end
in the Figure). The weight of the carcass part 17 still fully rests on the individual single carriers
40. The leftmost carcass part 17 may now be completely removed from the lower free end of
the gambrel, as is shown in Fig. 5f. This may be done by utilizing a tapered guide 70 (see Figs.
11b and 11c which will be described below) to push the carcass part away from the gambrel
and/or by the single carrier conveyor paths diverging outwards with respect to the gambrel



DK/EP 4262407 T3

conveyor.

[0059] Fig. 5g shows a further step when the free ends of the gambrel have been tilted, one
free end upwards (the left free end in the Figure, now free of its carcass part) and the other
free end downwards (the right free end in the Figure, the only free end of the gambrel to carry
a carcass part). The weight of the carcass part 17 still fully rests on the individual rightmost
single carrier 40. The rightmost carcass part 17 may now be completely removed from the
lower free end of the gambrel, as is shown in Fig. 5h. This may be done by utilizing a tapered
guide 70 (see Figs. 11b and 11c which will be described below) to push the carcass part away
from the gambrel and/or by the single carrier conveyor paths diverging outwards with respect
to the gambrel conveyor.

[0060] Figs. 5i to 5m show the steps involved in de-gambreling carcass parts 17 from a
gambrel 15 (first carrier) to a pair of single carriers 40 (second carrier) similar to what has
been described for Figs. 5a to 5h, with the difference that the free end of the single hook 41 is
inserted in the same direction that the free end(s) 22 of the gambrel 15 were inserted into the
openings 18 (see Fig. 15) in the legs of the carcass parts 17. The steps correspond to what
has been shown for Figs. 5a to 5h, except that some steps have been omitted since they are
similar to the earlier shown steps.

[0061] A further embodiment is shown in Figs. 11a to 11d and 12a to 12d. Here, a transfer of a
carcass part 17 is made from one single carrier 15' (first carrier), of a first single carrier
conveyor (similar to the two single carrier conveyors 13' and 13" as shown in Figs. 1 to 4), to
another single carrier 40 (second carrier), of a second single carrier conveyor. In Figs. 11a to
11d, the carriers are similar, a Euro Hook variant with a longer tip portion 41, 41'. In Figs. 12a
to 12d, the carriers are one standard Euro Hook used as the first carrier, and a Euro Hook
variant with a longer tip portion 41 used as the second carrier.

[0062] Fig. 11a shows an initial step of transfer from one single carrier to another single carrier
according to an embodiment of the invention. The location of the tips 41', 41 of the respective
single carriers 15', 40 are lined up in the transport direction of the single carriers. The lining up
may take place by adjusting the speed of either or both of the first and second single carrier
conveyors. The control system may incorporate a vision system (not shown) for detecting the
position of the individual opening 18 (see Fig. 15) in the carcass part. In this case, the control
system uses this position information to regulate the conveyor speeds. The bottom part 29' of
the carrier 15" (first carrier), in which the leg part of the carcass part is resting, has a vertical
position that is higher than the vertical position of the tip of the single carrier 40 (second
carrier) and the horizontal distance between the bottom part and the tip may also be
considerable.

[0063] In Fig. 11b is shown how the tip 41 of the second carrier 40 is inserted into the opening
18 by the use of a guide 70. The vertical distance between the tip 41 and the bottom part 29' of
the first carrier 15' has diminished, but the tip 41 is still below the bottom part 29'. The vertical
movements may be done by changing the conveyor paths in a vertical direction or by utilizing
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guides 45, 46, 47 and/or 48 (as shown in Figs. 6a and 6b as will be described below) and/or by
using a tapered guide 70, which displaces the second carrier 40 to the right in the figure as the
first and second carriers travel along the transport direction. Care must be taken to
compensate for the simultaneous displacement of the carriers in both vertical as well as
horizontal planes. The full weight of the carcass part 17 is still resting on the first carrier 15"

[0064] Fig. 11c shows how the transfer of the carcass part 17 is started by pressing the
carcass part from the first carrier 15’ towards the second carrier 40. A tilt guide 49 (see Figs.
13a and 13b described earlier) may be used to angle one or both carriers perpendicularly with
respect to the transport direction of each conveyor. This may alone or in combination with the
tilt guide 49 be accomplished by using a carcass guide (not shown) acting on the carcass part
directly. the result is the lowering of the bottom part 29' of the first carrier, and/or the raising of
the tip 41 of the second carrier, so that the weight of the carcass part is gradually transferred
to the second carrier. At the end of this step, the full weight of the carcass part rests on the
second carrier.

[0065] In Fig. 11d is shown the step where the carcass part has been pushed to the bottom
part 29 of the second carrier 40 and the first carrier 15' is completely removed from the
opening 18 of the carcass part. Fig. 6d shows the tip 41 of the second carrier and the bottom
part 29' of the first carrier being separated in the horizontal plane. The first and second
conveyors may now continue on to separate goals.

[0066] In Figs. 12a to 12d, the steps are identical to what has been described above for Figs.
11a to 11d, except that the first carrier is a standard Euro Hook and the second carrier is a
variation of the Euro Hook having an extended tip portion 41.

[0067] Figs. 6a and 6b show embodiments of guide arrangements that may be used in all
embodiments of the transfer system according to the invention. Figs. 6a and 6b show guides
used to stabilize, raise and/or tilt the gambrel 15. A first bottom guide 45, generally shaped to
follow a bottom contour of the gambrel, may be used to either to stabilize the gambrel from
movement in a rotating direction about the gambrel conveying device 35 and/or to raise and
/or tilt the gambrel free ends 22 in a vertical direction. Each free end may be lowered or raised,
but the corresponding and opposite movement is made by the other free end when tilting the
gambrel. A similar use may be made of second bottom guides 47 shown in Fig. 6b. A first top
guide 46, shown in Fig. 6a, may be used to stabilize the gambrel from movement in a rotating
direction about the gambrel conveying device 35. Similarly, a second top guide 48, shown in
Fig. 6b, may be used to stabilize the gambrel from movement in a rotating direction about the
gambrel conveying device 35. All of the bottom guides 45, 47 may have a profile in the travel
direction of the gambrel. For example, the guide profile may be lower at an entrance portion of
the guides and gradually be raised to a higher profile to push the gambrel upwards by tilting
the gambrel backwards and upwards towards the gambrel conveying device 35. In this way,
the vertical position of the free ends 22 of the gambrel may be varied with respect to the
conveying device depending upon where the gambrel is situated along the profile of the
guides.
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[0068] Fig. 17 schematically illustrates how carcass parts transported in a transport direction B
on a first single carrier conveyor transport device 13" may be transferred in a transfer T to a
second single carrier conveyor transport device 13™ moving in the same transport direction B.
Any of the single hook to single hook transfer embodiments described earlier may be used. To
change the transport direction, a carousel type arrangement may be used (not shown).

[0069] The above description of possible embodiments of the present invention should not be
interpreted as limiting the scope of the present invention, which is only defined by the
appended claims. Factors such as cost, mechanical stability and weight of components will
dictate what solution is chosen for each case, without departing from the scope of the claimed
invention.

REFERENCES CITED IN THE DESCRIPTION

Cited references

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o EPI15268481 GD03] [0003]
o WOZROS0SS450A1 [R004]
o WOHZ2020225152A1 [0005]
o US2O1231583441 [0008]
o WOZO14007807 A1 [8051]




10

15

20

25

30

35

DK/EP 4262407 T3

Patentkrav

1. System til udhangende skinnetransport (1) til transport af
slagtedyrsdele (17), omfattende:

e en fgrste Dbarer (15), der transporteres af en forste
overhangende transporter (10) i en transportretning, og som har
en forste slagtekropindgrebsdel, idet den forste barer er
beregnet til selektivt at bare en slagtekropdel ved at bringe
slagtekropdelen 1 indgreb med den feorste slagtekropindgrebsdel,
* en anden ba&rer (40), der transporteres af en anden overhangende
transporter (12), og som har en anden slagtekropindgrebsdel,
idet den anden barer er beregnet til selektivt at bare en
slagtekropdel ved at bringe slagtekropdelen 1 indgreb med den
anden slagtekropindgrebsdel,

* en lodret justeringsanordning (45, 46, 47, 48) til at justere
den forste slagtekropindgrebsdel og den anden
slagtekropindgrebsdel i en lodret retning,

* en vandret justeringsanordning (70) til at justere den forste
slagtekropindgrebsdel og den anden slagtekropindgrebsdel 1 en
vandret retning, saledes at bade den forste
slagtekropindgrebsdel og den anden slagtekropindgrebsdel
samtidigt gar i indgreb med slagtekropdelen, og

. en fjernelsesanordning til at fjerne den forste
slagtekropindgrebsdel fuldstendigt fra indgrebet med
slagtekropdelen,

kendetegnet ved

. en vippeanordning (49) til at vippe den forste
slagtekropindgrebsdel nedad, saledes at slagtekropdelens wvagt
gradvist overfgres fra den forste slagtekropindgrebsdel til den

anden slagtekropindgrebsdel.

2. Udhangende skinnesystem (1) ifeglge krav 1, der ydermere
omfatter:

* en fogrste forarbejdningssektion (10), der omfatter flere med
indbyrdes afstand anbragte fgrste barere (15, 15') til at
transportere slagtekropdele (17) af et firbenet slagtedyr, hvor
hver af de feorste barere omfatter en fri ende (20, 41'), der er

beregnet til at strakke sig gennem en abning i en bendel af en
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af slagtekropdelene, hvilket forarsager, at slagtekropdelene i
det mindste er frithangende,

* mindst én anden forarbejdningssektion (12), der omfatter flere
med indbyrdes afstand anbragte anden barere (40, 42), hvor hver
af de anden barere omfatter en fri ende (41, 43), der er beregnet
til at g& 1 indgreb med bendelen af en af slagtekropdelene,
hvilket forarsager, at slagtekropdelen 1 det mindste er
frithaengende,

hvor systemet til udh&ngende skinnetransport ydermere omfatter:
* et overforselsomrade (22), der er placeret mellem den forste
forarbejdningssektion og den mindst ene anden
forarbejdningssektion,

* en styreanordning (60) til automatisk at styre bevagelsen af
den fgrste og den anden barer saledes, at den ferste og den
anden barer ved ankomsten til overforselsomradet er
synkroniserede i bevagelse, saledes at:

* den fogrste barer, der bevager sig i1 en feorste retning (16),
mens den barer slagtekropdelen gennem abningen i bendelen, og
mindst én tom anden barer, der bevager sig 1 en anden retning
(26), medes med deres respektive frie ender (20, 41), der vender
mod hinanden, idet overforselsomradet er patankt saledes, at det
folgende finder sted under bevagelsen af den feorste og den anden
bzrer:

* den relative vandrette afstand mellem den frie ende af den
forste barer og den frie ende af den anden barer aftager, indtil
den anden bazrer gar i indgreb med slagtekropdelen, hvorefter

* vagten af slagtekropdelens last overfgres fra den forste barer

til den anden berer.

3. Udha&ngende skinnesystem (1) ifelge krav 2, hvor den frie
ende af den anden barer er konfigureret til at strakke sig gennem
abningen 1 slagtekropdelens bendel, hvilket forarsager, at

slagtekropdelen 1 det mindste er frithangende.

4, Udha&ngende skinnesystem (1) ifelge et af kravene 1 til 3,
* hvor overfgrselsomradet vydermere er patankt saledes, at
hejdeniveauet af den anden barers frie ende ved ankomsten til

overforselsomradet er under et hgjdeniveau af den forste barers
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frie ende, saledes at mindskelsen af den relative position af
de frie ender far den frie ende af den anden barer til at trange
ind 1 abningen ved bendelen under den frie ende af den fgrste

barer.

5. Udhangende skinnesystem ifglge krav 4, hvor
overforselsomradet ydermere er patankt sadledes, at den relative
hgjdeniveauafstand mellem den frie ende af den fegrste bazrer og
den frie ende af den anden barer &ndres, indtil hgjdeniveauet
af den anden barers frie ende er over hgjdeniveauet af den forste
barer, hvilket forarsager vagtoverfgrsel af slagtekropdelens

last til den anden barer.

6. Udha&ngende skinnesystem (1) 1ifelge et af de foregaende
krav, der ydermere efter overfeorslen af slagtekropdelen (17) til
den anden bzrer (40, 42) omfatter en fgringsanordning (45, 46,
47, 48, 70) til at vippe den forste barer og fegre den forste
baerer (15, 15') og/eller slagtekropdelen vak fra den anden
barer, hvilket resulterer i, at den anden barer bliver den eneste

bzrer for slagtekropdelen.

7. Udhengende skinnesystem (1) ifglge krav 6, hvor
foringsanordningen omfatter et aflangt feoringselement (45, 46,
47, 48, 70), der er anbragt 1 forhold til den fgrste og den
anden barer (15, 15' og 40, 42) saledes, at det aflange
foringselement interagerer med den feorste barer og/eller
slagtekropdelen, mens den fgrste bzrer bevager sig i den ferste
retning (16), idet interaktionen tvinger den forste

slagtekropindgrebsdel af den fgrste barer nedad.

8. Udha&ngende skinnesystem (1) ifelge krav 6 eller 7, hvor
foringsanordningen omfatter et aflangt styreelement (45, 46, 47,
48, 70), der er anbragt i forhold til den fgrste og den anden
barer (15, 15' og 40, 42) saledes, at det aflange foringselement
interagerer med den fgrste barer og/eller slagtekropdelen, mens
den forste barer bevager sig 1 den forste retning (16), idet
interaktionen fremtvinger en ggning af den relative vandrette

afstand mellem den fgrste barer og den anden barer frem til en
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fuldstendig adskillelse af den forste barer fra abningen 1

bendelen.

9. Udha&ngende skinnesystem (1) ifelge et af kravene 5 til 8,
hvor den forste barer (15, 15') er forskydeligt fastgjort til
en fgrste skinnefgring (10'), og den anden barer er forskydeligt
fastgjort til en anden skinnefgring (14), hvor
overforselsomradet (22) afgranses via det indre arrangement af
den forste og/eller den anden skinnefgring, hvilket forarsager
endring 1 den relative vandrette afstand mellem den frie ende
(20, 41'") af den fgrste barer og den frie ende (41, 43) af den

anden ba&rer.

10. Udha&ngende skinnesystem ifelge et af kravene 5 til 9, hvor
overfeorselsomradet (22) ydermere afgranses via det indre
arrangement af hegjdeniveauafstanden mellem den forste og/eller
den anden skinnefering, hvilket forarsager &ndring i det
relative hgjdeniveauafstand mellem den frie ende af den forste

barer og den frie ende af den anden barer.

11. Udha&ngende skinnesystem (1) ifolge et af kravene 1 til 10,
hvor den forste berer (15, 15') omfatter en keodkrogstruktur
(15), der omfatter frie ender (20) ved sine modsatte ender, hvor
hver af de modsatte ender barer en slagtekropdel (17), hvor den
mindst ene anden forarbejdningssektion (12) omfatter to anden
forarbejdningssektioner, hvor den synkroniserede bevagelse sker
ved de modsatte ender af kedkrogen, hvor tomme frie ender (41)
af anden barere (40) traenger ind 1 den tilsvarende abning ved

slagtekroppens bendele.

12. Udha&ngende skinnesystem (1) ifolge et af kravene 1 til 11,
hvor den forste barer (15) omfatter en krog, navnlig en Euro-

krog.

13. Udha&ngende skinnesystem (1) ifwlge et af kravene 1 til 10
eller 12, hvor den fgrste barer (15) er identisk med den anden
baerer (40).
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14. TUdhaengende skinnesystem (1) ifwlge et af de foregaende
krav, hvor overfgrselsomradet ydermere omfatter en stottefering,
for eksempel en konisk fering, til at interagere med en bagside
af den forste og/eller den anden sjakeltype, mens den anden
berer gar 1 indgreb med slagtekropdelen, og/eller mens
slagtekropdelen fjernes fra den forste sjakel og til den anden

sjakel.

15. Fremgangsmade til overfeorsel af en slagtekropdel fra en
forste barer til en anden bearer, idet den forste Dbarer
transporteres af en forste overhangende transporter og har en
forste slagtekropindgrebsdel, den anden barer transporteres af
en anden overha&ngende transporter og har en anden
slagtekropindgrebsdel, idet fremgangsmaden omfatter feolgende
trin:

- en slagtekropdel bares 1 den forste barer ved at bringe
slagtekropdelen i indgreb med den fgrste slagtekropindgrebsdel,
- den forste slagtekropindgrebsdel og den anden
slagtekropindgrebsdel justeres lodret,

- den forste slagtekropindgrebsdel og den anden
slagtekropindgrebsdel Jjusteres vandret, saledes at Dbade den
forste slagtekropindgrebsdel og den anden slagtekropindgrebsdel
samtidigt gar i indgreb med slagtekropdelen, og

- den fgrste slagtekropindgrebsdel fjernes fuldstaendigt fra
indgrebet med slagtekropdelen,

kendetegnet ved feolgende trin:

- forud for trinnet med at fjerne den forste
slagtekropindgrebsdel fuldstendigt fra indgrebet med
slagtekropdelen vippes den forste slagtekropindgrebsdel nedad,
sdaledes at slagtekropdelens vagt gradvist overferes fra den
forste slagtekropindgrebsdel til den anden
slagtekropindgrebsdel.
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