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System and method for processing slaughtered animals and/or parts thereof

The invention relates to a system and a method for processing a carcass part of a

porcine, bovine, ovine, or caprine animal.

The slaughtering of red meat slaughter animals and the subsequent cutting up of the
carcasses takes place in slaughterhouses and/or meat processing plants. Even in relatively
modern slaughterhouses and red meat processing plants, many of the processes are carried
out partly or entirely by hand. This is at least partly due to the variation in shapes, sizes and
weights of the carcasses and carcass parts to be processed and to the harsh environmental
conditions that are present in the processing areas of slaughterhouses and red meat
processing plants. This manual or semi-automated processing results in harsh labouring

conditions for the workers and in high labour costs.

In this document the term porcine animal or pig also includes sows, gilts, barrows,
boars and feeder pigs.

In this document the term bovine animal covers cattle, steers, heifers, cows, bulls and
also buffalo.

In this document the term ovine animals covers sheep and lamb.

In this document the term caprine animals covers goats.

All these are for the purpose of this application regarded as being red meat.

The present invention relates most prominently to the processing and/or conveying of
individual parts of slaughtered pigs, notably leg parts, hams, and shoulder parts of pigs. As

explained aspects of the invention are also applicable to other mentioned animals.

In general, when a red meat slaughter animal such as a pig is slaughtered, first it is
killed, and then the internal organs are removed. Then the carcass is cut in half lengthwise,
along the spine. The halves that are thus created are generally each cut into three pieces: a
fore-end, a middle part and a ham part. The fore-end can then be cut up into a picnic
shoulder and Boston butt, but that is not necessary for this invention. For other slaughter
animals, such as bovine animals, sheep or goats, the names given to the different parts may
be different (for example fore/hind foot, fore/hind quarter, fore/hind leg), but the parts
themselves are similar. Usually, ovine and caprine animals are not cut in half lengthwise,

although it is envisioned that they may be. If the animal is not split lengthwise, the fore/hind
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portions etc. may be utilized with hanging from either one foot or both, as explained later with
respect to pigs (where one foot is present on the work piece).
The invention pertains to the processing of red meat slaughter animals, in particular

pigs, but also to bovines, ovine animals, and caprine animals.

The carcass parts that are formed by dividing the intact carcass then are subjected to
one or more additional processes. This further processing can involve many kinds of
operations, like de-rinding, de-skinning, deboning, removing fat, membranes or other tissues,
and/or cutting up into smaller parts or units. Also processes like smoking, curing, drying,
marinating, salting, coating, boiling and/or grilling are possible. Before, after or during one or
more of the operations, cooling of the carcass parts can take place.

A slaughter animal can be cut up and processed further in many ways. A sheer infinite
number of combinations of end products can be made from a single slaughter animal. It has
to be determined for each individual slaughter animal which end products will be made from
it. Therewith, the processing operations and the order in which they have to take place are
determined.

One of the parameters that influences how an individual carcass is to be cut up is the
desired output of the slaughterhouse or meat processing plant. This desired output is
formulated in terms of how much of which end product has to be made available at a certain
point in time. This is determined by the demands of the clients of the slaughterhouse or meat
processing plant. Based on the desired output of the slaughterhouse or meat processing plant
and the number of available carcasses, it can be determined for each individual carcass how
it is to be cut up.

Once it has been determined for each individual carcass how it has to be cut up and
how the parts are to be processed further, a routing for the carcass and the carcass parts
obtained from it can be determined. The routing takes the carcass and/or carcass parts along
one or more processing stations. In each processing station, one or more operations or one
or more parts thereof are carried out.

Carcasses and carcass parts have to be transported from one processing station to the
next. This can take place in many ways: by means of hooks suspended from a rail, on a
conveyor belt, in a container, on a moveable platform or the like. The transport can be
powered by machinery or by means of human muscle power.

It is known to cluster together processing stations to perform subsequent operations on
a particular type or carcass part. An example of such a known cluster is a group of processing
stations in which a ham of a pig is deboned. In such a known system, a ham is delivered to
the first processing station in the cluster, where it is de-skinned. It is then transported, e.g. by

a conveyor belt to a next processing station. In this next processing station, an operator takes
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the ham from the conveyor belt and removes the excess fat. Then the ham is put back on the
conveyor belt, where it is transported to the next processing station. In this next processing
station, the ham is picked up from the conveyor belt by an other operator, who makes the
preliminary cuts that make the bone accessible. Then again the ham is put back on the
conveyor belt again, which transports it to the next processing station. Here, the next operator
removes the ham from the conveyor belt and removes the bone from the ham. He then puts
the deboned ham and the bone on the conveyor belt again. The bone and the deboned ham
are thus transported to the last processing station of the cluster, where the next operator
make a distinction between the deboned ham and the bone, and puts each of them in a
dedicated container or on a dedicated conveyor belt.

At that last processing station, for example a wheeled container is available in which the
removed bones are collected, and an other wheeled container is provided in which the
deboned hams are collected. When the container with the bones is full, it is removed from the
last processing station of the cluster to the waste department or to storage for transport to
e.g. a gelatine or glue making plant. When the container with the deboned hams is full, it is
e.g. transported to a processing station or a cluster of processing stations for further

processing of the ham meat, such as boiling, grilling, smoking, drying or seasoning.

During the course of the slaughtering process and the further processing, the carcass or
carcass part is supported and/or transported by a variety of carriers. Examples of such
carriers are an overhead conveyor with stationary of moveable carriers (the moveable carriers
being either driven by machinery or by hand), conveyor belts, stationary tables, hooks that
penetrate into the carcass or carcass part, wheeled or non-wheeled containers. Carriers can
hold or support a single carcass or carcass part, a plurality of the same type of carcass parts
or a plurality of different types of carcass parts.

For different steps in the slaughtering process, usually different types of carriers are

used. Transfer from one carrier to the other usually takes place manually.

The known systems and methods for slaughtering and further processing of the
mentioned red meat slaughter animals are not very efficient from a logistic point of view. Also,
often the carcasses are not cut up in the way in which they can provide the highest added
value. Also, the known carriers and conveyor devices generally do not allow accurate

processing of the carcasses and carcass parts.

In known carriers, the carcass part is usually engaged by one of its ends and the
carcass part can move freely in one or more degrees of freedom relative to the carrier. Also,

in known systems, the location at which the carrier engages the carcass part is not accurately
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defined or reproducible. The carriers engage the carcass part in a certain area rather than at
an anatomically defined position.

Usually, the foot has already been removed from the carcass part when a ham or fore-
end is being processed. The known carriers that are used in the processing of hams and/or
fore-ends therefore usually engage the ham in the region of the knee and the fore-end in the
region of the elbow, or the leg parts are engaged by what is called the “small bone” instead of
by the foot.

A goal of the invention is to provide improvements or at least an alternative for known
equipment and methods used in the processing of red meat slaughter animals and/or parts

thereof.

According to a first aspect of the invention a system for processing a carcass part of a
slaughtered porcine, bovine, ovine, or caprine animal is provided. A prominent envisaged
application lies in the processing of a carcass part of a porcine animal, e.g. a leg or shoulder
part of a porcine animal.

The carcass part comprises a holding zone, which holding zone comprises bone with
soft tissue thereon. The system comprises at least one carrier for carrying said carcass part,
and the carrier comprises a retaining assembly for retaining the carcass part by the holding
zone, the retaining assembly being adapted to engage on the exterior of the soft tissue.

The first aspect of the invention also provides a method for processing a carcass part
of a porcine, bovine, ovine, or caprine slaughtered animal. The method according to the first
aspect of the invention which method comprises the steps of providing a carcass part of a
slaughtered porcine, bovine or ovine animal, which carcass part comprises a holding zone,
which holding zone comprises bone with soft tissue thereon; identifying said holding zone;
providing a carrier having a retaining assembly for holding the carcass part by the holding
zone; making the retaining assembly engage the soft tissue of the holding zone, and
processing the carcass part.

Preferably the retaining assembly according to the first aspect of the invention does not
penetrate into the soft tissue.

When the carcass part is a leg carcass part the holding zone can for example be a foot,
knee, or the region near the olecranon of the leg carcass part (when such anatomical portion
is present).

Preferably the holding zone is chosen close to the center of gravity of the carcass part.

According to a second aspect of the invention a system is provided for processing a

carcass part of a slaughtered porcine, bovine, ovine, or caprine animal, which carcass part
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comprises a first end, a second end and a reference portion, which is present between the
first end and the second end, which system comprises at least one carrier for carrying said
carcass part of a slaughtered animal, and wherein the carrier comprises a retaining assembly
for holding the carcass part by the reference portion, which retaining assembly preferably has
a shape that is adapted to the shape and size of said reference portion.

Preferably the reference portion lies between the ends of the carcass part, spaced from
both ends.

Preferably the reference portion is chosen close to the center of gravity of the carcass
part.

For example in a leg carcass part, e.g. of a pig, the reference portion can be chosen
from anatomical portions like; the foot (e.g. a region with the metatarsal bones), the knee, the

olecranon (when such anatomical portion is present).

The second aspect of the invention also relates to a method for processing a carcass
part of a slaughtered porcine, bovine, ovine, or caprine animal, which carcass part comprises
a first end, a second end and a reference part, which is present between the first end and the
second end, which method comprises the following steps:

- providing the carcass part,

- identifying the reference part,

- providing a system according to the second aspect of the invention,

- holding the carcass part by the reference part by means of the retaining assembly,

- processing the carcass part while the carrier holds the carcass part.

The second aspect of the invention also relates to a slaughtered pig shoulder parts
conveyor device for conveying individual pig shoulder parts, wherein an individual pig
shoulder part includes:

- at least a part of the humerus bone,

- at least a part of the radius, and of the ulna

- the olecranon,

- at least a part of the meat that is naturally present on the humerus bone, the radius,
the ulna,
said conveyor device comprising:

- a track,
- one or more pig shoulder part carriers movable along said track, each carrier being
adapted to carry an individual pig shoulder part,

wherein each carrier has one shoulder part retaining assembly adapted to engage on a

single pig shoulder part so as to retain the pig shoulder part,
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wherein the retaining assembly is an the olecranon retaining assembly that is adapted

to engage on the olecranon.

The second aspect of the invention also relates to a slaughtered pig ham parts
conveyor device for conveying pig ham parts that comprise:

- a knee,

- at least a part of the femur bone, adjacent to the knee

- at least a part of the tibia bone and fibula bone, adjacent to the knee

- at least a part of the meat that is naturally present on the femur bone, tibia bone and
fibula bone,
said conveyor device comprising:

- a track,

- one or more pig ham part carriers movable along said track, each carrier being
adapted to carry an individual pig ham part, wherein each carrier has one pig ham part
retaining assembly adapted to engage on a single pig ham part so as to retain the pig ham
part, wherein the retaining assembly is a knee retaining assembly that is adapted to engage

on the knee of the pig ham part.

A third aspect of the invention relates slaughtered pig leg parts conveyor device, for
conveying individual pig leg parts, wherein an individual pig leg part includes at least a portion
of a pig leg and the pig foot, said conveyor device comprising:

- a track,
- one or more pig leg part carriers movable along said track, each carrier being
adapted to carry an individual pig leg part,

wherein each carrier has one pig foot retaining assembly adapted to engage on a single
pig foot so as to retain the pig leg part in a position suspended from the carrier,

wherein the retaining assembly includes a pig foot aperture adapted to receive the pig

foot.

As will follow from the claims, the description, and the drawings, combinations between
the first, second, and third aspect of the invention are well possible, e.g. with respect to
features, including any optional features, such as relating to the retaining assembly, the
carrier, the one or more trolleys supporting the carrier, and track and with respect to any

processing station.

The invention is in particular applicable for fresh red meat processing. Fresh red meat

processing in this context refers to processing of meat that has not been subjected to a
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conservation process that irreversibly reduces the natural flexibility of the soft tissues of the
carcass part due to a substantial change in protein structure. Such a substantial change in
protein structure occurs e.g. during curing or aging, as for example used in the production of

Parma ham or Serrano ham.

The carrier is preferably adapted to carry an individual carcass part, so one carcass

part per carrier.

A carrier is possible adapted to carry an individual leg carcass part, e.g. of a pig, so a
single leg (or at least a portion thereof) and possible a carcass portion attached to the top end

of the leg, e.g. a shoulder portion.

As is preferred a carrier is adapted to act as a sole means for carrying the carcass part,
which implies that a single carrier has to be able to bear the weight of the carcass part. In the
case of a shoulder part or a ham of a pig, this weight is typically about 15 kilos.

Preferably, the carrier also bears at least a part of the forces that are exerted on the

carcass part during processing, e.g. due to cutting or transportation.

In the first aspect of the invention the carcass part is engaged by the carrier at a
predetermined holding zone, wherein a bone is present with soft tissue thereon.

Soft tissue can for example be skin, rind, tendons, ligaments, meat, fat, etc.. The soft
tissue is flexible and has certain elasticity. “Flexible” means that it can be deformed without
the use of excessive force, and the elasticity makes that it at least substantially returns to its
initial shape when a deforming force is taken away.

The retaining assembly of the carrier according to the first aspect of the invention
engages the outside of the soft tissue during processing of the carcass part, preferably during
all process steps to which the carcass part is subjected. When the retaining assembly
engages on the soft tissue the flexibility of the soft tissue makes that by applying a guiding or
orienting force on the carcass part, the carcass part can be somewhat moved, e.g. rotated,
relative to the retaining assembly and thus with respect to the carrier. This allows for some
flexibility in positioning the carcass part without having to provide the carrier and/or the
retaining assembly with additional degrees of freedom, or when the retaining assembly is

locked in a certain predetermined position, e.g. due to an indexing mechanism.

The outside surface of the holding zone where the retaining assembly engages the soft
tissue preferably does not move relative to the retaining assembly when the guiding or

orienting force is applied. In this case, when the guiding or orienting force is taken away from
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the carcass part, the carcass part returns to the spatial orientation it had relative to the
retaining assembly when the carcass part was arranged in the carrier. This return to its initial

orientation is at least partly due to the elasticity of the soft tissue.

A further advantage of a retaining assembly of a carrier engaging the carcass part by
the soft tissue is that a significant variety of anatomical sizes and shapes of a designated
holding zone of the carcass part can be engaged by the retaining assembly. Soft tissue can
be deformed, e.g. compressed, to an extent, allowing the retaining assembly to engage
varying holding zones, even when the retaining assembly has an aperture into which the

holding zone is received of rigid design, i.e. with constant dimensions.

In a combination of the first and second aspect of the invention the carrier is adapted to
engage the exterior of the soft tissue of the carcass part on a reference portion of the carcass
part.

If the holding zone is a reference portion of the carcass part, and the outside surface of
the holding zone where the retaining assembly engages the soft tissue preferably does not
move relative to the retaining assembly when a guiding or orienting force is applied, the
holding zone can still function as a reference portion after the guiding or orienting force has

released the carcass part.

The cross section of the soft tissue holding zone may be deformed by the retaining
assembly when it holds the carcass part. The flexibility of the soft tissue in the holding zone
allows this deformation, but the force required for this deformation (and the reaction force due
to the elasticity of the soft tissue) provides a substantial friction between the holding zone of
the carcass part and the retaining assembly. Therefore, due to this deformation, the carcass
part is held firmly by the retaining assembly. The soft tissue however still allows movement of

the carcass part relative to the retaining assembly.

In an advantageous embodiment, the retaining assembly is adapted to engage the
carcass part in the region of the foot. This embodiment is particularly advantageous when

hams or fore-ends of pigs are carried and/or processed.

In an advantageous embodiment, the retaining assembly is adapted to engage the foot
of a pig in the region of the metatarsal bones. The soft tissue of the carcass part in this region
allows the lateral metatarsal bones to move relative to the central metatarsal bones. In the
natural position, the lateral metatarsal bones are arranged at least partly behind the central

metatarsal bones. It has turned out that it is particularly advantageous if the retaining
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assembly of the carrier deforms the cross section of this foot region in such a way that the
lateral metatarsal bones are forced into a position more or less next to the central metatarsal
bones. This deformation requires a relatively small force to obtain a significant flattening of
the cross section in the foot region. This is advantageous because this way, the retaining
assembly can accommodate pig leg carcass parts having a large variation in natural diameter
of the foot region, even when no moveable parts are used to compensate for this natural
variation, i.e., even when the retaining assembly has an aperture for receiving said foot region

of constant dimensions, e.g. formed as a slot in a rigid member, e.g. formed in a metal plate.

In an advantageous embodiment, the retaining assembly comprises a slotted plate that
has been provided with a slot for accommodating the holding zone of the carcass part.
Preferably, this slot has a width that is smaller than the smallest diameter of the designated
holding zone of the carcass parts that are projected to be held by the carrier. This way, the
slot imposes a deformation of the soft tissue in the holding zone, e.g. the foot region,
therewith providing a firm grip. The soft tissue still allows for some movement of the carcass
part relative to the retaining assembly of the carrier.

The slot can be provided with a projection between a retaining portion of the slot and an
entrance portion of the slot, that locally narrows the slot yet does not penetrate into the soft
tissue, e.g. embodied as a rounded bump. This reduces the chance of an undesired release
of the carcass part. An elastic member, e.g. a leaf spring, may also act to provide a local
narrowing of the slot between a retaining portion of the slot and an entrance portion of the

slot.

In a possible embodiment, the retaining assembly comprises two jaws that clamp the
carcass part, i.e. the holding zone thereof, between them. The jaws can e.g. be pivotally

mounted, spring mounted, or e.g. they can be made of leaf springs.

In an embodiment a retaining assembly comprises a forked part adapted to form a
receiving space between its forks or teeth for the holding zone of the carcass part without
penetrating into the holding zone. When this carrier is mounted in a conveyor having a track,
a guide rail that is not connected to the carrier, but is arranged alongside the track, is
provided, which guide rail prevents the carcass or carcass part from falling out of the forked
part, e.g. at the location of a processing station where the carcass part is subjected to a
processing. The guide rail functionality may alternatively be provided using a guide plate
system. The guide means, rail or plate, may alternatively be arranged to travel with the

carcass part, at least for the length of one or more work stations.
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In an advantageous embodiment one or more pivot structures are provided to obtain
mobility about one or more pivot axis that allow the carcass part together with the retaining
assembly to move relative to for example a track of a conveyor device or a stationary support
for the carrier.

The pivoting can be such as to allow for a full rotational motion or for a pivoting through
a predetermined angular range.

An indexing mechanism can be associated with one or more of the pivot structures,
which determines at least one, preferably multiple, predetermined angular positions.

However, it is also possible that the flexibility of the soft tissue provides enough freedom
of movement to the carcass part. Also, it is possible that for some directions of movement
pivot axis or translation guide arrangements are provided in the carrier, while for other
directions of movement the flexibility of the soft tissue provides enough freedom of

movement.

It is also possible that for one or more directions of mobility of the retaining assembly
with respect to the carrier, the retaining assembly can assume multiple, discrete and
predefined positions, while the flexibility of the soft tissue allows movement of the carcass
part relative to these predefined positions. The same goes for any mobility of the carrier with
respect to one or more trolleys supporting the carrier on a track (when present) or with

respect to a stationary support structure.

The retaining assembly, when designed to engage on the exterior of a designated
holding zone of the carcass part, preferably takes the anatomy of the holding zone and/or the
reference portion of the carcass part into account. This means that the part or parts of the
retaining assembly that engage the carcass part have a shape that is adapted to the

geometry of the portion of the carcass part that they come into engagement with.

In a possible embodiment, the precise position where a processing operation has to be
carried out on the carcass part held by a carrier is determined by means of a camera vision
system, by scanning (e.g. using vision, X-rays or CT-scanning), by measuring a distance or
direction from a reference point (such as the holding zone of the carcass or carcass part or
the retaining assembly or other part of the carrier), or anatomically, e.g. by feeling (possibly

by a feel sensor).
As mentioned above, in a possible embodiment, constructional features may be
provided that allow the carcass part and the retaining assembly together to move relative to

for example the carrier, a stationary support structure, or a track of a conveyor device. This

10
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movement can be translational, rotational and/or a combination thereof, and can take place in
one or more planes. Movement in different planes can take place simultaneously or
sequentially. The possibility of one or more of these movements allows manipulation of the
position and/or orientation of the carcass part relative to, for example, the carrier, a stationary
support structure, and/or the track of a conveyor device, also possibly with respect to a
processing equipment, e.g. one or more knifes or one or more pulling rolls in such equipment.
It is possible that these movements can be controlled and/or suppressed, so that a
carcass part can be brought into a desired position and/or orientation prior to or during
carrying out a processing step. Preferably, the carcass part is brought into the desired
position and/or orientation automatically before the processing step is carried out, and held in
that desired position and/or orientation during the processing step. This saves time for the
operator as he does not have to bring the carcass part into the desired position and/or
orientation for processing any more before he can start working on the carcass part. This
reduces the physical stress on the operator, as it generally takes quite an effort to manipulate
the carcass part. Also, the operator does not have to make any effort to keep the carcass or
carcass part in the desired position during processing. In some situations this means that the
operator even can use both hands for the processing, instead of one for holding the carcass

part in position and the other one for carrying out the processing.

A system according to the invention can be provided with means that manipulate the
position and/or orientation of the carrier and/or the retaining assembly during the processing
step. This allows for example the carcass part to change position and/or orientation relative to
the processing equipment such as knives, scrapers or rolls. This makes it for example
possible to carry out the processing step on two opposed sides of the carcass part, e.g. whilst
the relevant equipment and/or operator remains in a stationary position. It also makes it
possible to carry out more complex processes automatically or to e.g. to make for example

curved incisions as the carcass part is moved by the carrier.

In a possible embodiment, the carrier is support by one or more trolleys of a conveyor
device, which trolleys are movable along an associated track, e.g. along a rails, e.g. an
overhead rails.

Preferably the carrier is mobile relative to the one or more supporting trolleys of a
conveyor device, and means are provided to control the movements of the carrier relative to
the one or more supporting trolleys.

For example, the carrier could be connected to the one or more supporting trolleys by
means of a pivot structure with a vertical axis of rotation. This way, different sides of the

carcass part can be presented to an operator or to an automated device for carrying out an
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operation. For example, the carrier can be provided with an indexing mechanism providing
multiple, e.g. four preferred orientations about the vertical axis relative to the trolley, each
orientation e.g. being at 90° from its adjacent preferred positions. The carrier can then be
moved from one preferred orientation to the next e.g. by means of a cam track/cam follower
mechanism.

The mobile supported carrier could be provided with a cam follower that is mounted on
an arm of the carrier. In the processing station where an operation is carried out that requires
a repositioning of the carcass part, a cam track is then provided. Upon approach of this
processing station, the cam follower is brought into the cam track. The cam track then guides
the cam follower and therewith effects the desired motion of the carrier.

For example, when a horizontal pivot axis structure is provided, the carrier with the
carcass part may be tilted, preferably sideways with respect to the track, e.g. upwardly
towards an operator positioned along the track, thereby presenting the carcass part to the
operator in an ergonomically better way. For example the carrier could then have a cam
follower cooperating with a cam track that moves the cam follower generally in a downward or
upward direction to effect such a tilting.

The mentioned features for manipulating the orientation and/or position of the carcass
or carcass part relative to the track and/or relative to the processing station can also be used

for bypassing a certain processing station.

If the holding zone is a reference portion of the carcass part to be processed it is at
least roughly known where the different elements of the carcass part are relative to the
retaining assembly, so not the whole carcass part has to be scanned or analysed in order to
find the right place for the operation to be carried out. In some situations it may not even be
required to perform the analysis or measurements any more, because the location where the
operation has to be carried out can be deducted accurately enough by just knowing where the

reference part is.

It is possible that a retaining assembly engages the carcass part to be processed at a
reference portion that is in the middle rather than at one of the ends of the carcass part. The
retaining assembly engages the reference portion of the carcass part. The retaining assembly
has a firm grip on it that the reference portion of the carcass part that is engaged by it.
However, it is possible that some movement of the carcass part relative to the retaining

assembly is still possible when it engages the carcass part.

In a possible embodiment, the retaining assembly comprises two jaws that clamp the

reference portion of the carcass part between them.
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A retaining assembly may comprises a pin that is forced into or through the carcass
part. A retaining assembly with a projecting pin can further comprise an abutment, which

cooperates with the projecting pin to hold the reference portion of the carcass part in place.

Engagement of the retaining assembly on a predetermined reference portion of the
carcass part not only has the advantage of being able to obtain a good hold of on the carcass
part, but also that the position of different portions of the carcass part relative to the retaining
assembly are known. This can be helpful when one or more process steps are to be carried
out in an automated manner. For example, the deboning process often requires that a
specific tendon is cut through. The anatomy of the carcass part to be processed determines
the position of such a tendon relative to the reference portion of the carcass part that is held
in the retaining assembly of the carrier. Of course, there are some natural variations in shape
and size between individual carcass parts, but still when the retaining assembly holds the
carcass part its the reference portion, the position of the tendon to be cut is known quite

accurately.

Processing steps, such as scraping meat from bones, pulling on a part of the carcass
part to be processed, sawing, cutting, derinding and deskinning, may be carried out on a
specific part of the carcass part to be processed whilst held by a carrier.

By holding the reference portion of the carcass part in the retaining assembly, and
knowing where the retaining assembly is relative to the processing device, and possible
carrying out additional measurements or analysis, the position of the part that is to be
processed is known as well. This makes it easier to carry out the manual operations because
the operator knows where the part that he has to work on is relative to the retaining assembly.

Also, it could allow automation of at least some of the processes to be carried out.

In a possible embodiment, the carrier is adapted for holding a carcass part that
comprises a shoulder part of a slaughtered animal, e.g. of a pig. This shoulder part comprises
at least a part of the humerus bone, at least a part of the radius, at least part of the ulna, and
the olecranon, and at least a part of the meat that is naturally present on the humerus bone,
radius, ulna, and possibly on the olecranon. When such a carcass part is processed, it is

advantageous to use the olecranon as the reference part.
It is advantageous to hold a carcass part by the olecranon, and not by or close to one of
the free ends as is known from the prior art, e.g. as the olecranon is commonly located in or

near the centre of gravity of the carcass part to be processed. By holding the carcass part by
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the olecranon, the relatively heavy carcass part can be manipulated easier, as the carcass
part does not extend so far from the holding point as compared to the situation when the
carcass part would be held by one of its free ends. As the mass of the carcass part is more or
less concentrated close to the olecranon, holding the carcass part by the olecranon means
that turning the carcass part over requires a smaller turning moment, which leads to smaller
mechanical load on the system.

Moreover, holding the carcass part by the olecranon in the olecranon retaining
assembly means that the position of the olecranon relative to the carrier is unambiguously
known. From the known position of the olecranon, positions of other parts can be deducted.
The accuracy of this deduction generally decreases with increasing distance from the fixing
point. So, when holding the carcass part by the olecranon, the positions of other parts of the
carcass part to be processed can be derived more accurately than in a situation where the
carcass part is held by one of its free ends such as the foot portion or the shoulder blade.

Moreover, the olecranon retaining assembly will more or less hinder the movement of
the humerus bone relative to the radius, ulna and olecranon. This is due to that the olecranon
retaining assembly engages the carcass part close to the joint between the humerus bone on
the one side and the radius, ulna and olecranon on the other. This further increases the
reliability with which the positions of other parts of the carcass part can be derived based on

the known position of the olecranon.

In a possible embodiment, at least a part of the meat that is naturally present on the
olecranon is detached from the olecranon. It can be that the meat is actually removed from
the carcass part, but it is also possible that one or more cuts are made in the carcass part
that sever one or more natural connections between the olecranon and the meat that is
naturally present thereon such that a part of surface of the bone is exposed or at least
reachable.

In an other possible embodiment, there still is meat or other soft tissue (skin, rind,
tendons, ligaments, meat, fat, etc.) on the olecranon when the lock engages the olecranon.
The soft tissue has a certain elasticity. When the lock holds the carcass part this elasticity
makes that by applying a force on the carcass part, the carcass part can be moved, e.g.
rotated, relative to the lock. When this force is taken away from the carcass part, the carcass
part returns to the position it had when the lock was applied to it. This allows some flexibility
in handling the carcass parts on the one hand and the possibility of using the reference part

to determine where other elements of the carcass part are on the other.

The olecranon retaining assembly preferably comprises a first jaw and a second jaw,

that engage the olecranon on different, preferably opposite, sides. This way, the olecranon
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can be clamped between the first jaw and the second jaw of the olecranon retaining assembly
of the carrier.

In a possible embodiment, the jaws of the olecranon retaining assembly engage directly
on the olecranon bone, in such a way that there is no meat present between the jaws and the
olecranon bone. This way, no meat loss occurs due to the fixation of the carcass part on the
carrier during deboning, because the operator or the device that debones the carcass part is
not hindered by the jaws in reaching the meat.

In an other possible embodiment, there is still some soft tissue on the olecranon when
the jaws of the olecranon retaining assembly engage the olecranon. Then, use can be made
of the elasticity of this soft tissue for temporarily changing the position of the carcass part

relative to the lock by applying a force, as described above.

The olecranon retaining assembly preferably further comprises an actuator for moving
the first jaw and the second jaw relative to each other such that the olecranon retaining
assembly can be opened and closed.

In a different, less preferred, embodiment, the olecranon retaining assembly comprises
a pin which can be forced into or through the carcass part in the vicinity of the olecranon. The
pin can force the olecranon against a jaw of the olecranon retaining assembly to hold the
olecranon in place. Alternatively, the pin can force the olecranon against a guide rail or guide

surface arranged along a track of a conveyor device wherealong a carrier is movable.

In an embodiment, the carcass part can be brought in a position wherein it hangs down
from the olecranon retaining assembly of the carrier. This means that the shape of the jaws
and/or the clamping force that the jaws exert on the olecranon must be such that the carcass
part does not drop from the olecranon retaining assembly when the carcass part is not or no
longer supported apart from just by the olecranon retaining assembly. Apart from the gravity,
there are also other forces that act on the carcass part, in particular during processing. The
olecranon retaining assembly has to be able to hold the carcass part against the action of
those forces as well. In the case that the olecranon retaining assembly has a first jaw and a
second jaw, the carrier preferably has an actuator that is provided with an actuator force
supply for providing enough clamping force to the jaws of the olecranon retaining assembly in

order to supply the clamping force that is needed.
The carrier may comprises an olecranon retaining assembly connection portion that

connects the retaining assembly to the carrier. This carrier may connect the olecranon

retaining assembly to a stationary support or to one or more trolleys of a conveyor device.
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The olecranon retaining assembly connection portion preferably comprises at least one
pivot structure that allows rotation (either a full rotation or within a limited angular range) of
the carcass part relative to the stationary support or the trolley. The skilled person will
understand that this pivot structure can take many forms, shapes and sizes. It could be for
example a pin-and-bushing construction that allows rotation in a single plane, but it could for

example also be a ball joint that allows rotations in multiple planes, although les preferred.

When the olecranon retaining assembly has a first jaw and a second jaw,
advantageously the first jaw part is forked: it comprises two teeth with a slot there between.
The olecranon can be accommodated in the slot, with the teeth on either side. The olecranon
has a relatively wide part at its free end, and a relatively narrow part at the other end.
Preferably, the width of the slot is such that it can accommodate the narrow part of the
olecranon, but that the wide part of the olecranon cannot pass through. This helps to lock the
olecranon in place. The slot can have a V-shape, or it can have parallel sides. The teeth can
have straight edges or curved ones, with sharp or dull points at their free end.

The second jaw part is advantageously formed as an anvil, which is pressed against the
olecranon. The side that engages the olecranon can be a flat or curved surface. The anvil-like
second jaw can be advantageously combined with the forked first jaw.

Advantageously, the open side of the slot is wide enough to accommodate the second

jaw. That way, the olecranon is enclosed by the two jaws of the olecranon retaining assembly.

The carrier may be adapted for supporting a ham of a slaughtered porcine, bovine,
ovine, or caprine animal. A prominent application envisaged here is for a pig ham part.

This ham comprises a knee, at least a part of the femur bone, adjacent to the knee, at
least a part of the tibia bone and fibula bone, adjacent to the knee, and at least a part of the
meat that is naturally present on the femur bone, the tibia bone and the fibula bone.

It is advantageous to hold such a carcass part by the knee, and not by or close to one
of the free ends as is known from the prior art, as the knee is located in or near the centre of
gravity of the carcass part to be processed. By holding the carcass part by the knee, the
relatively heavy carcass part can be manipulated easier, as the carcass part does not extend
so far from the fixing point as compared to the situation when the carcass part would be held
by one of its free ends. As the mass of the carcass part is more or less concentrated close to
the knee, holding the carcass part by the knee means that turning the carcass part over
requires a smaller turning moment, which leads to smaller mechanical load on the system..

Moreover, engaging the carcass part by the knee with the knee retaining assembly
means that the position of the knee relative to the carrier is unambiguously known. From the

know position of the knee, positions of other parts can be deducted. The accuracy of this
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deduction generally decreases with increasing distance from the holding point. So, when
holding the carcass part by the knee, the positions of other parts of the carcass part to be
processed can be derived more accurately than in a situation where the carcass part is held
by one of its free ends such as the foot portion or the pelvis.

Moreover, the knee retaining assembly will more or less hinder the movement of the
femur bone relative to the tibia bone and fibula bone. This is due to that the knee retaining
assembly engages the carcass part close to the knee joint between the femur bone on the
one side and the tibia bone and fibula bone on the other. This further increases the reliability
with which the positions of other parts of the carcass part can be derived based on the known
position of the knee.

In a possible embodiment, at least a part of the meat that is naturally present on the
bones at or adjacent to the knee is detached from those bones. It can be that the meat is
actually removed from the carcass part, but it is also possible that one or more cuts are made
in the carcass part that sever the natural connection or connections between these bones and
the meat that is naturally present thereon such that a part of surface of the bone or bones is
exposed or at least reachable.

In an other possible embodiment, there still is meat or other soft tissue (skin, rind,
tendons, ligaments, meat, fat, etc.) on the knee when the retaining assembly engages the
knee. The soft tissue has a certain elasticity. When the retaining assembly holds the carcass
part this elasticity makes that by applying a force on the carcass part, the carcass part can be
somewhat moved, e.g. rotated with respect to the retaining assembly . When this force is
taken away from the carcass part, the carcass part returns to the position it had when the
retaining assembly was engaged to it. This allows some flexibility in handling the carcass
parts on the one hand and the possibility of using the reference part to determine where other

elements of the carcass part are on the other.

A carrier with a knee retaining assembly can comprise a first jaw and a second jaw, that
engage the knee on different, preferably opposite, sides. This way, the knee is clamped
between the first jaw and the second jaw of the knee retaining assembly.

In a possible embodiment, the jaws of the knee retaining assembly engage directly on
the knee, in such a way that there is no meat present between the jaws and the knee. This
way, no meat loss occurs due to the fixation of the carcass part on the carrier during
deboning, because the operator or the device that debones the carcass part is not hindered

by the jaws in reaching the meat.
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The knee retaining assembly further comprises an actuator for moving the first jaw and
the second jaw or the second jaw and the hook relative to each other such that the knee

retaining assembly can be opened and closed.

In a preferred embodiment, the carcass part, e.g. weighing up to 15 kilos, can be
oriented hanging down from the knee retaining assembly of the carrier. This means that the
shape of the knee retaining assembly and/or the holding force that the jaws exert on the knee
must be such that the carcass part does not drop from the knee retaining assembly when the
carcass part is not or no longer supported, apart from just by the knee lock. Apart from the
gravity, there are also other forces that act on the carcass part, in particular during
processing. The knee retaining assembly has to be able to hold the carcass part against the
action of those forces as well. In the case that the knee retaining assembly has a first jaw and
a second jaw, the carrier preferably has an actuator that is provided with an actuator force
supply for providing enough clamping force to the jaws of the knee retaining assembly in
order to supply the clamping force that is needed.

In an embodiment, the knee retaining assembly comprises a second jaw for engaging
the knee and a first jaw with a pin, e.g. curved, e.g. shaped like a hook. This pin or hook is
arranged such that it is forced though the carcass part in the vicinity of the knee. Preferably,
the pin is arranged such that it passes between the tibia bone and the fibula bone.

When the embodiment with the second jaw and the first jaw with pin or hook is used,
the actuator force supply supplies enough force to force the pin or hook through the carcass

part, between the tibia bone and the fibula bone, adjacent to the knee.

The second jaw is advantageously formed as an anvil, against which the knee can be
pressed. The side of the anvil that engages the knee can be a flat or curved surface. The
anvil-like second jaw can be advantageously combined with the first jaw having the pin or
hook.

In a particularly advantageous embodiment, the anvil-like second jaw engages the
carcass part at the back of the knee. The first jaw is then e.g. arranged such that the pin can
be forced through the meat from the back of the knee to the front of the knee, between the
tibia bone and the fibula bone. Preferably, the pin is curved, such that once the tip of the pin
has passed through the meat of the carcass part, this tip curves back towards the front of the

knee and pushes the knee backwards towards the anvil face of the second jaw.
In accordance with the third aspect of the invention, a carrier is provided that has a
retaining assembly that engages an individual carcass part of a pig by the foot, in such a way

that the pig carcass part is suspended from the carrier.
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It has turned out that this way of carrying an individual pig carcass part can be put to

advantageous use in processing of pig carcass parts.

In a possible embodiment, the retaining assembly has a pig foot slot adapted to receive
the pig foot, which slot is open at one end thereof to introduced the pig foot sideways into the
slot and remove the pig foot sideways from the slot. This allows easy and/or mechanised
introduction and/or withdrawal of the pig foot into the pig foot slot. Therewith, arranging the
pig carcass part into the retaining assembly of the carrier and/or removing the pig carcass

part from the retaining assembly of the carrier can be made easy or be automated.

In a possible embodiment, the pig foot aperture has a rigid reference face, and the
retaining assembly is adapted to receive the pig foot with its central metatarsal bones
adjacent said rigid reference face, and the retaining assembily is adapted to press the lateral
metatarsal towards the reference face.

Preferably, in this embodiment the aperture is a pig foot slot which is open at one end
thereof to introduce the pig foot sideways into the slot and remove the pig foot sideways from
the slot, wherein the slot has a narrowing entrance portion at its open end leading to a
retaining portion of the slot, the retaining portion including the reference face, such that upon
sideways introduction of the pig foot into the slot, the narrowing entrance portion presses the
lateral metatarsal bones from their natural position into a position closer to the reference face.

There are several advantages to using this region of the pigs foot as a holding zone. A
first advantage is that the diameter of this region is about the same for a front leg and for a
hind leg. This allows in many cases to use the same carrier for engaging an individual front
leg part as well as an individual hind leg part of a pig. Also, using this region as the region
where the carrier engages the carcass part, means that no pre-cutting of the pig leg parts is

required before arranging the pig leg part in the carrier.

In an advantageous embodiment of any of the carriers described above, the carrier
mobile, and further provision is made for locking means, for example a catch, that lock the
orientation of the carrier relative to the stationary support structure or the one or more trolleys
that the carrier is attached to. This makes that the carcass part can be held in position during
processing, or that at least one degree of freedom is then locked. In known systems for
processing carcass parts of slaughter red meat animals it is often the operator that has to
hold the carcass part in position during processing. This is heavy and unhealthy work, and

moreover it makes it impossible to use both hands for the processing.
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In an advantageous embodiment of any of the carriers described above, the carrier is
further provided with control means that control the orientation of the retaining assembly
relative to the stationary support structure or the trolley that the carrier is attached to. These
control means can actively adapt or change the orientation of the carcass part relative to the
stationary support structure of the trolley that the carrier is attached to, for example when a
cut has to be made on the other side of the carcass part. In known systems, it is often the
operator that has to bring the carcass part into a different orientation, which is heavy and

unhealthy work.

In an advantageous embodiment of any of the carriers described above, the retaining
assembily is pivotable or fully rotatable in a plurality of planes. Preferably, at least two of these
planes are perpendicular to each other. This allows the carcass part to be manipulated over

more degrees of freedom.

In a system according to the invention, preferably a plurality of carriers is provided.
These can e.g. be carriers that are each adapted for carrying a single shoulder part or

carriers for carrying a single ham of a slaughtered pig.

A system is in an advantageous embodiment further provided with a conveyor for
transporting multiple carriers along a track. In general, a single conveyor will only be
equipped with one type of carriers. However, in certain circumstances or in certain lay-outs of
slaughter animal processing plants, different types of carriers can be used on the same

conveyor.

A conveyor preferably comprises a plurality of trolleys, wherein a carrier is supported by

one or more, e.g. two, trolleys.

Alongside the track, preferably one or more processing stations are arranged. These
processing stations can provide a place for an operator to stand or sit while the operator
carries out a process on the carcass part, for example making a cut or carrying out a part of

the deboning process. The processing stations and the track together form a processing line.

A processing station can be provided with tools for the operator, like knives or other
types of cutters or additional supports for the carcass part (for example to hold it in a certain
position or orientation during the processing). Those tools can be connected to the

processing station, for example hanging down from flexible cables.
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It is also possible that in the processing stations one or more processes are carried out
automatically or semi-automatically. In that case, the processing stations may be provided
with rotating circular knives, waterjet cutters, sensors, guide rails or other components that

make sure automatic processing or semi-automatic processing can take place.

It is possible that in all processing stations different process steps are carried out. It is
however also possible that in several processing stations the same process step is carried

out, so that several carcass parts undergo the same processing step at the same time.

It is possible that a processing station is arranged at a straight part of the track, so the
carcass pass by the processing station in a more or less straight line. It is however also
possible that a processing station is arranged at a curved part of the track.

This is in particular advantageous when the process is carried out automatically in the
processing station. In that case, the processing station can comprise a carrousel, in which
processing units are mounted. The track takes the trolleys with the carriers along a part of the
circumference of the carrousel. In use, the carrousel turns at such a speed that the
processing units move along with the carriers over the part of the circumference of the
carrousel that is followed by the track. The distance between adjacent processing units is
chosen accordingly, so that each processing unit moves along together with a carrier, side by
side. During this side by side movement, the processing unit performs its process on the
carcass part that is held by the carrier. When the carrier and the processing unit reach the
point where the track leaves the circumference of the carrousel again, the processing unit is
finished with the processing. The track takes the carrier further downstream along the
processing line and the rotation of the carrousel takes the processing unit back to the point
upstream where the track meets the circumference of the carrousel. There, the processing
unit meets an other carrier to move along with, so it can carry out the process on the carcass
part that is held by that carrier.

The use of a carrousel is advantageous when the trolley with the carriers are moved
continuously, because it provides a simple way for the processing units to return to their initial
position so they can start processing the next carcass part. It is also way to obtain extra track
length and extra time to carry out a process without a substantial increase in foot print or
space used by the processing line.

It is particularly advantageous if the carrousel is as wide a standard processing station,

for example 1.2 meters.

The conveyor can subject the trolleys (and therewith the carriers) to either a continuous

or a step-wise motion.
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In an advantageous embodiment, the conveyor with multiple carriers is an overhead
conveyor, wherein the retaining assembly of a carrier is arranged below the trolley to which
said carrier is connected, in such a way that the carcass part hangs down from the carrier.
Preferably, the carrier and the conveyor allow the part of the carcass part that is to be
processed to hang down below the carrier, so that the performing of a process step is not

hindered by parts of the carrier or the conveyor.

In an advantageous embodiment, the carcass part hangs down from the carrier during
at least one of deskinning, derinding or fat removal. This allows the operator to move the tool
for the deskinning, derinding or fat removal in downward direction during the removal of skin,
rind or fat.

In known methods for deskinning, derinding or fat removal, the operator moves the tool
away from him when carrying out the process. In the known methods, this makes that the
carcass part has to be actively held in position during the process. When the operator moves
the tool for deskinning, derinding or fat removal downward when working on a suspended
carcass part, the processing force on the carcass part works in the same direction as gravity,
so it is no longer necessary to actively hold the carcass part in the right position during the
processing. This means that the operator can use both hands for carrying out the process, or
that he has one hand free.

This improvement in the deskinning, derinding and fat removal operations is even more
prominent when the carcass part to be processed is stable due to the presence of bones in
the carcass part, and/or when the carcass part is supported against processing forcers
exerted in horizontal direction, e.g. by support by stationary guides. Such guides can also be
used to present the carcass part to the operator under an angle that allows the operator to

maintain an ergonomically sensible position during the processing of the carcass parts.

In an advantageous embodiment, a conveyor further comprises means for controlling
the orientation of the carrier and/or retaining assembly relative to the carrier or to the trolley to
which said carrier is connected, which means are arranged alongside the track. These means
for controlling can be for example a cam track rail, that operates a lever or the like on the

carrier.

In an advantageous embodiment, a conveyor comprises means for locking the
orientation of the carrier and/or retaining assembly of a carrier relative to the trolley to which
said carrier is connected, which means are arranged alongside the track. These means for

locking the orientation can be for example a guide rail, that holds a lever or the like on the
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carrier in a fixed position, e.g. a pneumatic, electronic or hydraulic actuated rail, or a pin that
is actuated by for example a pneumatic cylinder, which pin prevents movement of a certain

part of the carrier.

In a possible embodiment in which the carriers are moved along a track, guides are
arranged alongside at least a part of that track. These guides engage the carcass parts that
are conveyed by the carriers and bring the carcass parts into a position that allows the
operator to work in an ergonomic position. The guides can also support the carcass parts
while the carcass parts are being processed.

When the carcass parts that are moved along the track come into contact with the
guides, friction can occur between the guides and the carcass parts. Due to this friction, it is
possible that the relative position and/or the relative orientation between the carrier and the
carcass part it carries changes. For example, when the carcass part hangs down from the
carrier, it will assume a vertical orientation, straight down from the carrier, when it is not in
contact with a guide. When the carcass part is in contact with the guide and at the same time
the carrier moves it along the track, friction between the carcass parts and the guide will
make that the carcass part is no longer straight down from the carrier, but at an angle relative
to the vertical. The carcass part is dragged behind the carrier.

This can be a problem when the carcass part is moved along the track during
processing, in particular when the processing is carried out automatically. When processing is
carried out automatically, it is important to know the position and the orientation of the
carcass part, because otherwise cuts may be made at the wrong position in the carcass part.
When processing is carried out manually, the changed position and/or orientation of the
carcass part relative to the carrier could make that the operator has to manually reposition the
carcass part before carrying out the process, which means loss of time and efficiency. In
addition, it puts additional physical strain on the operator.

In an advantageous embodiment, this problem is solved by mounting the guides in such
a way that they can move along with the carcass part along a part of the track. The guides
could for example have a circular of other loop-like form, and rotate around a central axis
along with the movement of the carcass parts along the track. Protrusions like pins prevent
that the carcass part slides over the guide. As an alternative, the guide can be mounted
resiliently in such a way that its mounting allows movement in the direction of the path
followed by the carcass parts.

A different approach to solve this problem is to look at the carrier. The carrier can be
provided with a position retainer, which prevents that the carcass part changes its position
and/or orientation relative to the carrier due to friction with the guides. A position retainer can

be used in combination with any of the carriers according to the invention.
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In a possible embodiment, a carrier is mounted to a trolley. The trolley is moved along a
track and takes the carrier with it. The trolley comprises wheels or sliding blocks that in use
are in contact with the track. During the movement of the carcass part and carrier along the
track, forces will be exerted on the carcass part in the carrier, for example due to the
processing that is performed on the carcass part or because the carcass part is moved
relative to the carrier in order to bring it in a position that allows processes to be performed in
an ergonomic way. These forces can be directed perpendicular or at an angle to the track,
causing the wheels or sliding blocks of the trolley and/or parts of the track to be subjected to
unfavourable mechanical loads.

Therefore, in an advantageous embodiment, the trolley comprises rollers or stopper
blocks, that bear these mechanical loads such that they do no lead to unacceptable amounts

of wear on the trolley parts or on the track.

In a possible embodiment, the retaining assembly of a carrier is arranged above the
trolley to which said carrier is connected in a conveyor device. In this system, the trolleys may
be arranged at a relatively low level above the floor, preferably such that the carcass parts

are presented to the operators at an ergonomic working height.

It is possible a system according to the invention is used in just a part of a
slaughterhouse or meat processing factory, while in other parts known systems are used. For
example, a known system with carriers can be used during the cutting up of the carcass part
into smaller parts, while a system according to the invention with carriers of the type

described above is used in the deboning process.

In an advantageous embodiment, a classification station is present, that is for example
arranged upstream of a deboning line, which deboning line preferably is equipped with
carriers of the invention. In the classification station, it is determined for each individual
carcass part that passes through the classification station to what following process the
carcass part will be subjected. So, for example, if the system according to the invention is
used in combination with a deboning process, it is decided by the classification station which
of the individual carcass parts will be deboned or and which ones not. In a sophisticated
embodiment, it will even be decided in the classification station which process steps will be
taken in the deboning and which ones not. The classification station makes its decisions for
example on the basis of parameters of the individual carcass part, like weight, bone-to-meat

ratio, fat percentage or the like, which are measured at one or more measuring locations

24



10

15

20

25

30

35

WO 2011/074966 PCT/NL2010/050865

upstream of the classification device. Usually, the decision will be made on the basis of a
combination of such parameters.

For example, in an advantageous embodiment, the thickness of the fat layer is
measured of each ham or fore-end or shoulder part to be processed. Preferably, this
measurement is carried out after separation of the hams or fore-ends or shoulder part from
the rest of the carcass, more preferably after the cooling of these carcass parts. Even more
preferably, the measurement of the fat thickness is carried out right before the deskinning,
derinding and/or fat removal is carried out. Based on the fat thickness that is measured on the
individual ham or fore-end or shoulder part, it is decided how much of the fat will be removed
for that particular ham or fore-end or shoulder part, and which products can be
advantageously made out of it. The cut surface, where the leg part was cut off from the other
parts of the carcass part, may be the ideal position to measure fat thickness.

For example, when a ham or fore-end or shoulder part has only a thin layer of fat,
advantageously lean products are made out of it, because then only a relatively small amount
of fat has to be removed. This saves labour. Also, less weight loss occurs in the processing.

In known systems, the amount of fat remaining on the product after derinding and fat
removal is determined for a batch of carcass parts, not for individual products. In the known
systems, the operators are instructed batch by batch how much fat has to remain on the
products of that batch. The invention allows this to be decided for each carcass part
individually.

In a possible embodiment, the measurements of the fat thickness of the individual
carcass parts are stored in a control system, which can be stand-alone or part of the overall
control system of the meat processing facility or one of the processing lines therein. The
control system then decides for each individual carcass part (e.g. a ham or fore-end or
shoulder part) how much fat has to remain on that carcass part. Generally, a grading system
is used for that, for example with five grades: 1D, 2D, 3D, 4D and 5D. In this system, a 5D-
product has almost no fat remaining on it after the fat removal process, while on a 1D-product
still a relatively thick layer of fat is present after the fat removal process. For each carcass
part it is decided whether a 1D, 2D, 3D, 4D or 5D-product is to be made out of it. This could
be for example indicated to the operator who has to remove the (excess) fat.

The indication can be provided in many ways. For example, a display is attached to
each carrier, which display indicates 1D, 2D, 3D, 4D or 5D-product is to be made out of the
product in the carrier. The indication can be provided in many ways, e.g. by a number or
colour code. It is also possible to provide a pin, knob or the like, which is put in a certain
position to provide the indication.

When the fat removal is done (partly or entirely) by an automated processing station,

the control system that has the measurements stored in it can also be used to control the
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settings of the tools in the processing station, so that the right amount of fat is removed from

each individual carcass part.

In a sophisticated embodiment, also information not pertaining to the individuals
carcass per se is taken into consideration when making the decision for the next process or
processing steps. Such information can be for example the demand for certain types of
products for that particular day (or other relevant time period), the amount of a particular type
of products already produced that day in relation to the demand for those products for that
day, but also for example information on the availability of one ore more processing lines or

processing stations downstream of the classification system.

The carcass parts can be supplied to the classification station in many ways: for
example manually, by means of an overhead conveyor system, by means of a belt conveyor,

by means of a system according to the invention, or by a combination or any of those.

In an advantageous embodiment, a transfer station is provided for transferring a
carcass part from the classification station to a carrier. The transfer station can be provided
with an automatic transfer device, that takes or receives carcass parts from the classification
station and arranges them in carriers of the system according to the invention. In a
sophisticated embodiment, the transfer station distributes the carcass parts from the
classification station to different systems that each perform a different process on the carcass

parts.

In a sophisticated embodiment, the measurements that are taken for the purpose of the
decisions to be made in the classification station are used as well to control the processing
stations upstream and/or downstream of the location where the measurements were taken. If
for example it turns out that measurements show an unexpected high number of relatively
light products, this can trigger an adjustment of the position of a cutter upstream of the
measurement location so that more meat or bone is left on the carcass parts upstream. On
the other hand, it can also trigger an adjustment of the position of one or more cutters
downstream of the measuring location, so that the cutters can make more accurate cuts.

It is possible that multiple classification systems and/or more measuring locations are

present in a slaughterhouse or meat processing factory.
In an embodiment, a carrier is arranged on a stationary support structure. The
stationary support structure is arranged so as to have a fixed position in the slaughterhouse

or factory. Usually, the carrier will have a fixed position relative to the stationary support
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structure, but preferably the carrier will be arranged in such a way that the carrier’'s orientation
relative to the stationary support structure can change or can be changed. This can for
example be achieved by hingedly mounting the carrier on the stationary support structure.
The hinge can allow rotation of the carrier in one or more planes.

Alternatively or in addition, it is possible that the carrier is mounted moveably on the
stationary support structure, so that the position of the carrier relative to the stationary support
structure can change. In this embodiment, the carrier can move back and forth for example,
such that the carcass part to be processed can be manipulated in even more degrees of

freedom.

Preferably near the stationary support structure, one or more processing stations are
arranged. Such a processing station can provide a place for an operator to stand or sit while
the operator carries out a process on the carcass part, for example making a cut or carrying
out a part of the deboning process. The processing station can also be provided with tools for
the operator, like knives or other types of cutters or additional supports for the carcass part
(for example to hold it in a certain position or orientation during the processing). Those tools
can be connected to the processing station, for example hanging down from flexible cables.

It is also possible that in the processing stations one or more processes are carried out
automatically or semi-automatically. In that case, the processing stations may be provided
with rotating circular knives, waterjet cutters, sensors, guide rails or other components that

make sure automatic processing or semi-automatic processing can take place.

It is possible that a red meat processing plant has a plurality of stationary support

structures, each having one or more carriers arranged on them.

Carriers according to any of the aspects of the invention allow for automatically making
a reference cut which can be used as a starting point for deskinning, derinding and/or fat
removal.

Carriers according to any of the aspects of the invention allow for automatically

removing the foot, or at least of the lower part of the foot.

In a fourth aspect, the invention pertains to the logistics of the process.

According to the fourth aspect of the invention, the logistics of the processing of

porcine, bovine, ovine, or caprine slaughter animals and parts thereof can be improved in

various ways. The application for pigs is most prominently envisaged.
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The fourth aspect relates to a system for processing a carcass or carcass part of a

porcine, bovine, ovine, or caprine animal, which processing involves a plurality of process

steps,

which system comprises:

a transport system, which transport system comprises:

an overhead conveyor, which overhead conveyor comprises a track and a plurality
of trolleys, which trolleys are movable along said track,
a plurality of carriers for holding a carcass or carcass part, each of the carriers

being connected to a trolley,

a plurality of processing stations, which processing stations are arranged along the track,

each of the processing stations being adapted to carry out one or more processing steps

on a carcass or carcass part,

a selection device, for determining for each individual carcass or carcass part which

processing steps have to be carried out on said carcass or carcass part,

which selection device comprises:

a carcass measurement unit for determining at least two properties of the carcass
or carcass part to be processed,

a data collection unit, for receiving measurement data from the carcass
measurement unit, data regarding the desired output of the system,

a processor for processing the data collected by the data collection unit in order to
determine for each individual carcass or carcass part which processing steps have

to be carried out on said carcass or carcass part,

a system control device, which system control device comprise an allocation control

device, which allocation control device comprises:

an input unit, for receiving information from the selection device regarding which
processing steps have to be carried out on said carcass or carcass part,

an output unit, for controlling the transport system and/or the processing stations
such that each carcass or carcass part is subjected to the processing steps

designated to it,

characterised in that

the output device of the allocation control device is adapted to make the carcass or carcass

part bypass any processing station that is adapted to carry out a process step that the

carcass or carcass part is not to be subjected to.

a system.

The fourth aspect also pertains to a method for processing wherein use is made of such
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The fourth aspect also relates to a method for processing a carcass or carcass part of a
porcine, bovine, ovine, or caprine slaughter animal, which processing involves a plurality of
process steps,
which method comprises the following steps:

- arranging the carcass or carcass part in a carrier of a transport system which is an
overhead conveyor, wherein the carrier is connected to one or more trolleys moveable
along a track of said overhead conveyor,

- determining at least two properties of the carcass or carcass part,

- determining the desired amount and type of end products that are to be obtained,

- deciding a most advantageous way to process the carcass or carcass part based on the
determined properties of the carcass or carcass part and the desired amount and type of
end products that are to be obtained, and then deciding which processing steps have to
be carried out in which sequence for this most advantageous way of processing said
carcass or carcass part,

- determining a routing for the carcass or carcass part along a plurality of processing
stations, that each are adapted to carry out at least one processing step of what has been
determined the most advantageous way of processing said carcass or carcass part,

- moving the carcass or carcass part along said routing by means of said overhead
conveyor,

bypassing any processing stations along said routing that are adapted to carry out one
or more processing steps that are not included in the most advantageous way of processing

said carcass or carcass part.

The fourth aspect also pertains to a system used in such a method.

In all systems according to the fourth aspect of the invention, an overhead conveyor is
used to transport the carcasses or carcass parts to be processed along the processing
stations that carry out the processing steps. An overhead conveyor is most suitable for use in
a system according to the fourth aspect of the invention because an overhead conveyor
allows the control and manipulate the carcass or carcass part to be processed relative to the

conveyor.

The first way in which the logistics can be improved is by optimising the decision in
which way to cut up each individual carcass or carcass part. In known systems, this decision
is made primarily based on the required output of the processing system. The demand from
the clients for a certain day or week is added up in order to establish how many items or how

much weight of which end product has to made. Sometimes, additionally a measurement is
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taken of each carcass or carcass part, in order to determine the weight or the fat percentage
at a certain part of the carcass or carcass part. Based on this additional information, it is

determined how the carcass or carcass part is to be cut up.

In known systems, there is not so much variation or flexibility in the process steps that a
carcass or carcass part is subjected to. The carcasses or carcass parts follow a more or less
fixed routing along the processing stations, and in all processing stations a predetermined
operation is carried out on all carcasses or carcass parts that pass through. In known
systems, there usually are just two or three different routings or combinations of processing

steps are available.

The system according to the fourth aspect of the invention aims to optimise the
combination of process steps that is carried out on each carcass or carcass part, so that the
yield per carcass or carcass part can be optimised and/or the optimal combination of end
products can be produced from each carcass or carcass part, so that the amount of money

earned per carcass or carcass part can be optimised.

There are several aspects to this optimisation. One aspect is related to providing more
flexibility with respect to the number, type and combination of processing steps that are
carried out on the individual carcasses or carcass parts gives more options on how to process
a specific carcass or carcass part. Providing more flexibility with respect to the number, type
and combination of processing steps that are carried out on the individual carcasses or
carcass parts can be done by providing a plurality of production lines that each provide a

fixed combination of processing steps, as is known from the prior art.

More advantageously, as an alternative or additionally, the flexibility in the processing is
achieved by providing the possibility that individual carcasses or carcass parts bypass
processing stations. This way, a plurality of processing stations are arranged along a track,
each adapted to carry out one or more processing steps. The processing stations that are
adapted to carry out process steps that do not have to carried out on a particular carcass or
carcass part are bypassed by this carcass or carcass part. The bypassing can be achieved by
moving the carcass or carcass part out of reach of the processing station (in particular of the
tools of the processing station that carry out the processing step), or by moving the tools of
the processing station or the entire processing station out of the way, so that the tools of the
processing station do not come into contact with the carcass or carcass part. Of course, a

combination of these is possible as well.
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An other aspect in optimising the combination of processing steps that are carried out
on each individual carcass or carcass part is realised by providing at at least one point in the
slaughterhouse or meat processing factory a selection device such as a classification station
is present that decides the optimal combination of processing steps for each carcass or
carcass part based on available data. This data preferably comprises data obtained from
measurements on the specific individual carcass or carcass part for which a decision has to
be made, and/or data from measurements on a plurality of carcasses or carcass parts that
were processed before the specific carcass or carcass part, and/or data from measurements
on a plurality of carcasses or carcass parts that were processed after the specific carcass or
carcass part, data on the required demand and/or data pertaining to to what extent the

demand is already met by the processing of previous carcasses and/or carcass parts.

Preferably, a plurality of selection devices is available along the routing that each
carcass or carcass parts takes along the processing stations. This allows fine-tuning of the

routing for each individual carcass part during its processing.

The decision on which process steps are to be carried out on a specific carcass or
carcass part is improved if more information is obtained about each individual carcass or
carcass part. This way, better use can be made of the improved flexibility in the available
combinations of processing steps. In order to obtain more information, a plurality of
measurements is carried out on each individual carcass or carcass part. These
measurements can for example be measurements of fat percentage at various locations,
measurements of size and shape, for example by means of a camera or other optical
sensors, and/or CT scans or X-ray measurements for determining the location of bones or
other parts.

One of the measurements that can be carried out is the measurement of the weight of a
carcass part. The weight of a carcass part that is suspended from an overhead conveyor can
be determined at any relevant time during the processing, but also the weight of a part that
has been cut off from the carcass or carcass part. Preferably, the weighing takes place in line,
for example by weighing a carcass part while it is suspended from a carrier by making a
trolley of an overhead conveyor move over a weighing bridge. Alternatively, a weigher can be

incorporated in a belt conveyor.

For example, in an advantageous embodiment, the thickness of the fat layer is
measured of each ham or fore-end or shoulder part to be processed. Preferably, this
measurement is carried out after separation of the hams or fore-ends or shoulder part from

the rest of the carcass more preferably after the cooling of these carcass parts. Even more
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preferably, the measurement of the fat thickness is carried out right before the deskinning,
derinding and/or fat removal is carried out. In known systems, the fat percentage or fat layer
thickness is only measured during the slaughter process. The measurement usually takes
place on the side flanks of the carcass, near the chest or the belly. The measurement result
that is obtained is thought to be representative for the entire carcass, but in practice this is not
always the case. It could be that for example a generally lean pig has a fat shoulder region or
leg.

The fat measurement may be performed when the area to me measured is subjected to
a certain pressure, to flatten the fat layers for a correct and consistent fat thickness
measurement. The measurement may also be obtained using a probe.

Based on the fat thickness that is measured on the individual ham or fore-end or
shoulder part, it is decided how much of the fat will be removed for that particular ham or fore-
end or shoulder part, and which products can be advantageously made out of it.

For example, when a ham or fore-end or shoulder part has only a thin layer of fat,
advantageously lean products are made out of it, because then only a relatively small amount
of fat has to be removed. This saves labour. Also, less weight loss occurs in the processing,
which is advantageous from a financial point of view.

In known systems, the amount of fat remaining on the product after derinding and fat
removal is determined for a batch of carcass parts, not for individual products. In the known
systems, the operators are instructed batch by batch how much fat has to remain on the
products of that batch. The invention allows this to be decided for each carcass part
individually.

In a possible embodiment, the measurements of the fat thickness of the individual
carcass parts are stored in a control system, which can be stand-alone or part of the overall
control system of the meat processing facility or one of the processing lines therein. The
control system then decides for each individual carcass part (e.g. a ham or fore-end or
shoulder part) how much fat has to remain on that carcass part. Generally, a grading system
is used for that, for example with five grades: 1D, 2D, 3D, 4D and 5D. In this system, a 5D-
product has almost no fat remaining on it after the fat removal process, while on a 1D-product
still a relatively thick layer of fat is present after the fat removal process. For each carcass
part it is decided whether a 1D, 2D, 3D, 4D or 5D-product is to be made out of it.

In a such an embodiment, there could be for example five processing stations for fat
removal: one for making 1D-products, one for making 2D-products, one for making 3D-
products, one for making 4D-products and one for making 5D-products. A carcass part that
on the basis of the fat layer thickness measurement should be made into a 2D-product

bypasses the processing station for 1D-products and the processing stations for 3D-, 4D-,
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and 5D-products. In this embodiment, each carcass part is processed by only one of the five
processing stations for fat removal.

In a variant of this embodiment, multiple processing stations for fat removal, e.g. three
processing stations for fat removal are provided. In each processing station, fat can be
removed. If only a bit of fat has to be removed from the carcass part, it is presented to the
operator or to the automatic fat remover of just one processing station, and it bypasses the
other processing stations. If however quite a lot of fat has to be removed from the carcass
part, it is presented to the operator or to the automatic fat remover of all processing stations

for fat removal, and at all these processing stations fat is removed.

Advantageously, additional measurements are carried out in the course of the process.
These additional measurements can be used for obtaining information that could not be
obtained earlier in the process (for example because the measuring location could not be
reached before), but also for control of the process or of one or more of the individual process

steps.

The measurements of course can take place on the carcass or carcass part as it moves
along a processing line. However, it is also possible to perform measurements on parts that
are removed form the carcass or carcass part, such as pieces of meat that have been

removed from the carcass or carcass part.

The obtained measurement data can be used in the selection of the optimal
combination of processing steps for a specific carcass or carcass part, but either additionally
or alternatively, it can be used for other purposes. For example, it can be used to control one
or more processing stations. For example, if measurement data shows that at some point
upstream of a certain processing station a relatively high number of small carcass parts are
present, the position of a cutting tool is that processing station can be adapted so that said
position is better suited for processing small carcass parts. In an other example, if
measurement data shows that at some point downstream of a certain processing station a
relatively high number of small carcass parts are present, the position of a cutting tool is that

processing station can be adapted so that it cuts off less from the passing carcass parts.

An other way of using the information obtained from the measurements and/or from the
selection device is to provide information to one or more operators in the processing stations.
For example, an image displayed on a screen in front of the operator can be used to indicate
to the operator which part of the meat has to be cut loose from the specific carcass or carcass

part in front of him.
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The system and the method according to the fourth aspect of the invention can be
combined with any of the features, including optional features, discussed with reference to

any of the first, second and third aspect of the invention.

The fifth aspect of the invention is also directed to improving the logistics of the

processing of porcine, bovine, ovine, or caprine slaughter animals or parts thereof.

The fifth aspect of the invention relates to a system for processing a carcass or carcass
part of a porcine, bovine, ovine, or caprine slaughter animal, which processing involves a
plurality of processing steps,

which system comprises:

- a primary transport system, which primary transport system comprises:

- an overhead conveyor, which overhead conveyor comprises a track and a plurality of
trolleys, which trolleys are movable along said track,

- a plurality of carriers for holding a carcass or carcass part, each of the carriers being
connected to one or more trolleys,

- a plurality of processing stations, which processing stations are arranged along the
track, each of the processing stations being adapted to carry out one or more processing
steps on a carcass or carcass part, wherein in at least one processing station a step of
removing a part of the carcass or carcass part is carried out,

- a secondary transport system, which secondary transport system is arranged adjacent
to the processing station in which said part is removed from the carcass or carcass part,

which secondary transport system is adapted to receive said part.

The fifth aspect of the invention also relates to the use of such a system in processing.

The fifth aspect also relates to a method for processing a carcass or carcass part of a
porcine, bovine, ovine, or caprine slaughter animal, which processing involves a plurality of
processing steps,

which method comprises the following steps:

- arranging the carcass or carcass part in a carrier of a transport system which is an
overhead conveyor, wherein the carrier is connected to one or more trolleys moveable along
a track said an overhead conveyor,

- transporting said carcass or carcass part to a processing station,

- at said processing station, separating a part from the carcass or carcass part,
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- arranging said separated part in or on a secondary conveyor, which is arranged
adjacent to said processing station,

- transporting the rest of the carcass or carcass part away from said processing station
by means of the overhead conveyor,

- transporting the separated part away from said processing station by means of the

secondary conveyor.

In a system according to the fifth aspect of the invention, in at least one of the
processing stations, a part of the carcass or carcass part is separated from the rest of the
carcass or carcass part, respectively. The carcasses or carcass parts pass through the

processing station by means of an overhead conveyor.

In accordance with the fifth aspect of invention, a secondary conveyor is arranged
adjacent to said processing station. This secondary conveyor is adapted to receive the part
that is separated. The rest of the carcass or carcass part is transported further by the

overhead conveyor.

In known systems, the separated part and the rest of the carcass or carcass part are
transported together towards the end of a series of processing stations. There, an operator is
confronted with a mixture of different products and/or intermediate products. The different
types of products have to be sorted out before they can be transported further. Usually, the
products are presented in an arbitrary orientation or even on a heap to the operator that has
to do the sorting. This makes the task of the sorter to be physically demanding and time

consuming.

In a system according to the fifth aspect of the invention, the separated parts are taken
away form the rest of the carcass or carcass part in an orderly way. This improvement to the
logistics results in that the sorting at the end of a series of processing stations is no longer

necessary.

In a possible embodiment, the secondary conveyor receives just one kind of separated
parts, e.g. high value parts, or even just one kind of end product or intermediate product, e.g.
a particular muscle part, for example a tenderloin. The secondary conveyor then takes these
separated parts to a packing station, to storage or to a processing station that is adapted

process that particular separated part.
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It is possible that the secondary conveyor comprises multiple conveyor belts that are
arranged side by side, or that the secondary conveyor has a conveyor belt with multiple
tracks. In such an embodiment, advantageously each of the conveyor belts or each of the
tracks receives products of the same kind. For example, when there three conveyor belts
arranged side by side, or the conveyor belt has three different tracks, one belt or track can be
used to receive and transport prime cuts, one for scraps and smaller parts of (useable) meat

and one for waste.

It is possible that multiple processing stations are provided with a secondary conveyor.
Preferably, each processing station in which a part is separated from the rest of the carcass
or carcass part is provided with its own secondary conveyor. It is also possible that a
processing station removes two or more parts subsequently. In that case, advantageously for
each location within the processing station in which a part is removed, a dedicated secondary
conveyor is provided.

It is possible that a processing station is operated by a human operator, who for
example makes the desired cuts with an ordinary knife or with a wizard knife. In that case, the
operator e.g. makes a cut to separate a part from the carcass or carcass part and then puts
the separated part on or in the secondary conveyor.

It is also possible that the separated part is not held or supported while it is cut loose
from the rest of the carcass or carcass part. In that case, it falls off the rest of the carcass or
carcass part when the separation is complete. The second conveyor is then preferably
arranged such that the separated part falls directly onto or into the secondary conveyor.
Alternatively, a chute or the like can be arranged that catches the separated part and takes it

to the secondary conveyor.

In a preferred embodiment, all separated parts are arranged in the same orientation on
or in the secondary conveyor. This makes subsequent processing easier, because an
operator or machine that takes the separated parts off the secondary conveyor has all
separated parts presented to it in the same orientation. Usually, this can be achieved in a
relatively simply way, especially when the processing station operates automatically. An
automatically operating processing station will separate the part always in the same way from
the rest of the carcass or carcass part. By catching the separated parts directly when they are

separated by the automatic processing station, their orientation will be consistent.
Preferably, the secondary conveyor transports receives the separated part on a moving
surface or in a moving holder or carrier. Preferably, the speed of the receiving surface, holder

or carrier is such that the separated parts do not fall on top of each other. This way, the

36



10

15

20

25

30

35

WO 2011/074966 PCT/NL2010/050865

separated products are presented individually. This facilitates picking them up from the

secondary conveyor, even to the extent that it could be automated.

The separated parts can be end products, intermediate products or waste.

In the system according to the fifth aspect of the invention, one or more selection
devices can be provided that determine which processing steps have to be performed on the
individual carcasses and/or carcass parts. These selection stations preferably select the
appropriate subsequent processing steps for the individual carcass or carcass part on the
basis of data measured on the specific carcass or carcass part, data measured on other
carcasses or carcass parts upstream or downstream of the specific carcass or carcass parts,
and/or general data, such as the demand for certain end products on a specific day or other
time slot.

Measurements can be performed on carcasses or carcass parts that are arranged in
carriers connected to the overhead conveyor, but measurements can also be performed on

carcasses or carcass parts that are already on a secondary conveyor.

The obtained measurement data can be used in the selection of the optimal
combination of processing steps for a specific carcass or carcass part, but either additionally
or alternatively, it can be used for other purposes. For example, it can be used to control one
or more processing stations. For example, if measurement data shows that at some point
upstream of a certain processing station a relatively high number of small carcass parts are
present, the position of a cutting tool is that processing station can be adapted so that said
position is better suited for processing small carcass parts. In an other example, if
measurement data shows that at some point downstream of a certain processing station a
relatively high number of small carcass parts are present, the position of a cutting tool is that

processing station can be adapted so that it cuts off less from the passing carcass parts.

An other way of using the information obtained from the measurements and/or from the
selection device is to provide information to one or more operators in the processing stations.
For example, an image displayed on a screen in front of the operator can be used to indicate
to the operator which part of the meat has to be cut loose from the specific carcass or carcass

part in front of him.
The fifth aspect of the invention can advantageously be used for processing carcass
parts that have been subjected to a cooling process during which cooling process the carcass

parts were still covered with skin.
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Advantageously, when applying the fifth aspect of the invention, the carcass part is
deskinned and/or derinded before deboning and/or removal of the prime cuts. This can be
advantageous with respect to the logistics of the process. Deskinning and derinding taking
places before deboning and removal of the prime cuts has the consequence that these steps
do not have to be performed any more on the separated parts (e.g. the prime cuts), so they
can be packaged, stored or processed further right away. Furthermore, it can be
advantageous to perform the deskinning and/or derinding when the carcass parts still have
the bones in them, as this makes the carcass parts more stable, so they do not deform so
much under the influence of the processing forces induced by the deskinning and/or
derinding. This facilitates the deskinning and derinding. Also, it is more efficient to deskin
and/or derind the carcass part as a whole instead of deskinning and/or derinding the

separated parts individually.

The system and the method according to the fifth aspect of the invention can be
combined with any feature, including optional features, discussed with reference to any of the

first, second, or third aspect of the invention.

The invention will be explained in more detail under referral to the drawing, in which

non-limiting embodiments of the invention are shown. The drawing shows in:

Fig. 1: a skeleton of a pig,

Fig. 2: a side view of a first embodiment of a carrier according to the invention,

Fig. 2B : the embodiment of fig. 2A in perspective,

Fig. 2C: a rear view of the embodiment of fig. 2, in perspective,

Fig. 3A: the olecranon retaining assembly 30 of fig. 2A in the open position,

Fig. 3B: the olecranon retaining assembly 30 of fig. 2A in the closed position,

Fig. 4: an alternative embodiment of the actuator of the olecranon retaining assembly,

Fig. 5: a carrier according to the invention, connected to a trolley of a conveyor device,

Fig. 6 : a schematic representation of how automatic manipulation can be achieved,

Fig. 7: a carrier being arranged on a stationary support structure,

Fig. 8: an example of a carcass part comprising a ham,

Fig. 9: an example of a knee retaining assembly,

Fig. 10: the knee retaining assembly of fig. 9 in its locked position,

Fig. 11: a carcass part comprising a ham being arranged in a carrier according to the
invention that is provided with a knee retaining assembly, partly in cross section,

Fig. 12: the embodiment of fig. 11, but now with the knee retaining assembly in its

locked position,
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Fig
invention
Fig
Fig
Fig
Fig

. 13A and B: a further embodiment of a retaining assembly according to the
. 14: a further embodiment of a system according to the invention,

. 15: an example of a carrier according to the invention,

. 16A and B: schematically a cross section according to line A-A of fig. 15,

. 17: a preferred embodiment of a slotted retaining assembly of a carrier in

accordance with the invention,

Figs. 18a,b: the bone structure of a front leg and of a hind leg of a pig,

Fig
Fig
Fig
Fig
carrier,
Fig
Fig
Fig

. 18¢ the bone structure of a pig foot,
. 19: a cross section through a pig’s foot in the area of the metatarsal bones,
. 20: the pig foot of figure 19 arranged in the retaining assembly of fig. 17,

. 21: a retaining assembly in accordance with fig. 17 and fig. 20 and an associated

. 22A, B and C: two possible embodiments of an indexing or rotation member,
. 22D a carrier with the rotation member of figures 22B and C;

. 23: a loading or transfer station for arranging a carcass part into a carrier according

to the invention,

Fig
Fig

. 23A: a further embodiment of the loading station according to the invention,

. 24A and B: transfer from one carrier of a first conveyor to a carrier of a second

conveyor,

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

25: a side view of a further embodiment of the carrier of fig. 21,

25”: a side view of a further embodiment of the carrier of fig. 21,

25" a side view of a further embodiment of the carrier of fig. 21,

25" a further possible embodiment of a trolley having rollers,

25™*A: a variant of the embodiment of fig. 25***,

25#A: a further embodiment in accordance with the invention,

25#B: the embodiment of fig. 25#A in combination with a chain conveyor system,

25#C: a different conveyor which can be used in combination with the embodiment

of fig. 25#A,

Fig
Fig

. 25#D: the embodiment of fig. 25#D applied in a processing station,

. 26: the carrier of fig. 21 being applied in a system for processing carcass parts,

such as hams or fore-ends,

Fig

. 26™: the effect of friction between a carcass part in a carrier and stationary product

support guides,

Fig

. 26™*: rotatable product support guides for reducing the effect of friction between

carcass parts and product support guides,

Fig

. 26***; an adapted carrier,
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Fig. 26X : the embodiment of fig. 26 being applied for deskinning, derinding and/or
removal of fat,

Fig. 26X-1: a manual deskinning process in accordance with the invention in more
detail,

Fig. 26X-2: a fat removal process in accordance with the invention,

Fig. 26X-3: a semi-automatic derinding tool 1522,

Fig. 26X-4: an embodiment of a processing station making a reference cut 799,

Fig. 26X-5: an embodiment of a processing station in which a reference cut can be
made on both sides of the carcass part,

Fig. 26X-6: a processing station for detaching (either partly or entirely) a shoulder blade
from a carcass part,

Fig. 26X-7: an embodiment of such an automatic foot cutter,

Fig. 27: a carrier according to the invention, indicating possible degrees of freedom for
the retaining assembly,

Fig. 28: a conveyor with carriers according to the invention in use in a system for
processing carcass parts,

Fig. 29: a further use of carriers according to the invention in a system for processing
carcass parts,

Fig. 30: a further use of carriers according to the invention in a system for processing
carcass parts,

Fig. 31: a further use of carriers according to the invention in a system for processing
carcass parts,

Fig. 32: a further use of carriers according to the invention in a system for processing
carcass parts,

Fig. 32*: further embodiment of a system according to the invention,

Fig. 32*A: a variant of the embodiment of fig. 32%,

Fig. 32*B: a further variant of the embodiments of fig. 32* and 32*A,

Fig. 32*C: a top view of a system according to the embodiment of fig. 32*B,

Fig. 32*D: the embodiment of fig. 32*C, but now the containers 1215 for receiving the
separated parts are shown,

Fig. 32*E: a top view of a system according to the embodiment of fig. 32%,

Fig. 32*F: the embodiment of fig. 32* (and fig. 32*E) with the containers drawn in the
figure,

Fig. 32**: a more sophisticated version of the embodiment of fig. 32%,

Fig. 32**A: a variant of the embodiment of fig. 32**,

Fig. 32**B: a further variant of the embodiment of fig. 32** and fig. 32**A,
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Fig

variant,

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

. 32**C: a top view of an embodiment of a system in accordance with fig. 32**, in a

32**D: a variant to the embodiment of fig. 32**C,

32***A: a further embodiment of a system according to the invention,
32***B: a variant of the embodiment of fig. 32***A,

32***C: a further variant to the embodiment of fig. 32***A and 32***B,
32***D: a further embodiment of the system according to the invention,
32***E: a variant of the system of fig. 32***D,

32***E1: weighing in more detail,

32***E2: a processing station in more detail,

32***E3: the end of a processing line,

32***F: a processing station comprising a robot,

32***G: a processing station that comprises a scanning device,

32***H: a processing station in which data is collected about the carcass parts 1 to

be processed,

Fig
animals i
Fig
Fig
Fig
Fig

Fig

humerus

. 33: an embodiment of a system for processing carcass parts of red meat slaughter
n accordance the invention,

. 34: a further embodiment of a system according to the invention,

. 35: afurther embodiment of a system according to the invention,

. 36: a further embodiment of a system according to the invention,

. 37: afurther embodiment of a system according to the invention.

. 1 shows a skeleton of a pig. In the front part, the scapula (shoulder blade) 11,

12, radius 13, ulna 14 and olecranon 15 are indicated. In the ham area, indicated

are the pelvis 16, the femur 17, the knee 18, the tibia 19 and the fibula 20.

Fig

. 2A shows a side view of a first embodiment of a carrier 50 according to the

invention.

In the embodiment of fig. 2, the carrier 50 is adapted for carrying a shoulder part of a

slaughtered pig. The shoulder part comprises at least a part of the humerus bone 12, at least

a part of the radius 13, of the ulna 14, and the olecranon 15. It further comprises at least a

part of th

ulna 14.

e meat 21 that is naturally present on the humerus bone 12, the radius 13, and the
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In this example, as is preferred in combination with carrier 50, the olecranon 15 is at
least partly, preferably completely, free from meat 21 so that the bone structure thereof is

exposed, as is indicated in fig. 2.

The carrier 50 comprises an olecranon retaining assembly 30 which is adapted to
engage on the olecranon.
Preferably, as in this example, the assembly 30 is such that it supports one its own the

entire pig shoulder part, without the need for any additional support for the shoulder part.

In the example shown here the olecranon retaining assembly has a first jaw 31 and a
second jaw 32, which are movable relative to one another. In the opened position of the jaws
31, 32 the olecranon 15 can be placed between the jaws 31, 32. In the closed position of the

jaws 31, 32 the olecranon 15 is clampingly held between the jaws 31, 32.

The olecranon retaining assembly 30 comprises an actuator 33 for causing the relative

motion of the first and second jaws 31, 32 with respect to each other.

In this embodiment, the first jaw 31 is integral with a connector portion 40 of the
retaining assembly 30, which connector portion serves to connect the retaining assembly to

the carrier 50.

The second jaw is pivotable about axis 34 with respect to the first jaw 31 and the

connector portion 40.

In this example the first jaw 31 engages the olecranon 5 at the side of the humerus 12,
while the second jaw 32 engages the olecranon 5 at the side of the radius 13 and ulna 14.

In this example the first jaw 31 has two teeth 39a,b and between them an olecranon slot
38, here — as is preferred — a V-shaped slot 38. The slot 38 has such a shape that the

olecranon 5 can be fitted in, with a teeth of the first jaw 31 on either side of the olecranon 5.
In the example of fig. 2, the second jaw 32 is adapted to push the olecranon 15 in the
slot of the first jaw 31 and to hold the olecranon 15 in said slot 38. In this example the second
jaw 32 fits between the teeth of the first jaw 31 as the olecranon 15 is within the slot 38.
Fig. 2B shows the embodiment of fig. 2A in perspective. In fig. 2B, it is clearly visible

that the olecranon 15 is arranged in the slot 38 of the first jaw 31, between the teeth 39a,b.
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The second jaw 32, which is designed here as an anvil, has a surface 32* that engages
the olecranon 15 and pushes it into the slot 38.
The actuator 33 provides a closing force to the second jaw 32, in order to keep the

olecranon 15 reliably in the slot 38.

Fig. 2C shows the olecranon retaining assembly 30 of the embodiment of fig. 2A from
the rear, this time without a carcass part. The slot 38 and the teeth 39a,b of the first jaw 31

are clearly visible, as is the second jaw 32.

In general it is preferred that a locking mechanism is associated with the jaws 31, 32 to
keep the jaws 31, 32 locked in the closed position, so that the hold of the retaining assembly
onto the shoulder part is highly reliable, even when additional forces are exerted onto the
jaws by the shoulder part, e.g. due to motions during transportation, changes in orientation of
the shoulder part, and/or forces exerted during a processing, e.g. cutting, onto the shoulder

part.

In the example of fig. 2, the actuator 33 comprises a toggle lever mechanism, which
allows to lock the retaining assembly, here the jaws 31, 32, in its closed position when the
toggle lever mechanism is in its over-center position. The locking effect can only be undone
by operation of the actuator, not by forces exerted on the retaining assembly by the shoulder
part.

In this example the toggle lever mechanism includes a first arm 35 and a second arm
36. The first arm is connected pivotally at one end to the connector portion 40 via pivot axis
37a and at the other end to the second arm via pivot axis 37b. The other end of the second
arm is connected to the second jaw via pivot axis 37¢, which is remote from the axis 34. All

axis 37a,37b,37¢ and 34 are parallel.

Fig. 3A shows the olecranon retaining assembly 30 of fig. 2A in the opened position. In
this position, it is ready to receive the olecranon 15. In his example the arms 35, 36 of the

toggle lever mechanism of actuator 33 are at a relative angle a that is less than 180°.
Fig. 3B shows the olecranon retaining assembly 30 of fig. 2A in the closed or locked

position. In this position, the second jaw 32 pushes the olecranon 15 (not shown) into the slot

of the first jaw 31, such that the olecranon 5 is clamped between the jaws 31, 32.
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In fig. 3B, the angle a between the arms 35 and 36 is more than 180°. This provides an
over-center position of the arms 35, 36. This means that opening the jaws 31, 32 is only
possible through actuation of the actuator 33, so as to move the arms into a less than 180°

position.

In a possible embodiment, the toggle lever mechanism is manually operated by a
handle that is attached to one of the arms 35, 36. An operator operates the handle manually
to open or close the olecranon retaining assembly 30. It is however also possible that the
carrier is part of system that is automated to a higher extent, and that the handle is operated
by a control system, without direct interference of an operator.

It is also possible that the toggle lever mechanism is operated by moving the carrier
relative to an external operating element, such as a guide bar arranged along a track where
the carrier passes along. The guide bar then engages the toggle lever mechanism (either
directly or for example through a handle), and changes the relative position of the arms of the

toggle lever mechanism.

As is preferred the connector portion 40 of the retaining assembly 30 is rotational with
respect to the carrier 50.

In the examples of figures 3, 4, 5, and 7 the connector portion 40 is rotatable about a
horizontal axis 41, preferably through 360°, with respect to the carrier body.

As is preferred the horizontal axis 41 extends through the space between the jaws 31,

32 where the olecranon 15 is received.

Fig. 4 shows an alternative embodiment of the actuator of the olecranon retaining
assembly 30. Reference 46 indicates a portion of the body of the carrier 50.
Fig. 4A shows the olecranon retaining assembly 30 with the jaws 31, 32 in the opened

position. In fig. 4B, the olecranon retaining assembly 30 is closed.

As is preferred, the connector portion 40 of the retaining assembly is rotatable about

horizontal axis 41 with respect to the body of the carrier 50, here shown as body portion 46.

In the embodiment of fig. 4, the actuator comprises an actuating rod 135. The actuating
rod 135 is connected to one of the jaws 31, 32 by means of a mechanism that comprises the
arm 136. In the example of fig. 4, the actuating rod 135 is connected to the pivotal second jaw
32 via said arm 136.

44



10

15

20

25

30

35

WO 2011/074966 PCT/NL2010/050865

The first jaw 31 is fixedly connected to the olecranon retaining assembly connector
portion 40. The skilled person will understand that it is also possible that the actuating rod 135
is connected to the first jaw 31 while the second jaw 32 is fixedly connected to the olecranon
retaining assembly connector portion 40, or that both the first jaw and the second jaw are
moveable relative to the olecranon retaining assembly connector portion 40, either sharing a
single actuating rod 135 or each having an actuating rod or other type of actuator of their

own.

The embodiment of fig. 4 operates as follows: in the open position of the olecranon
retaining assembly 30, the actuating rod 135 is in a retracted position. This situation is shown
in fig. 4A. The arm 136 is pivotably connected to actuating rod 135 by means of pin 137. Pin
138 connects arm 136 to the second jaw 32, which is in turn pivotably connected to body 139
of connector portion 40 by a pin 134 that allows the second jaw 32 to rotate relative to body
139.

Fig. 4B shows the actuating rod 135 in a forward position. With the actuating rod 135 in
this forward position, the jaws 31,32 of the olecranon retaining assembly 30 are in their
closed position. The positions and dimensions of the link 135, the pins 137, 138 and 134 are
such that when the actuating rod 135 moved from its retracted position to its forward position,
the jaws 31,32 of the olecranon retaining assembly move from their open position to their
closed position. Likewise, when the actuating rod 135 is moved from its forward position to its
retracted position, the jaws 31,32 move from their closed position to their open position.

The actuating rod 135 itself can be actuated by any suitable driver, such as a pneumatic
or hydraulic cylinder, an electric motor, or manually. The driver can be designed to supply the
actuator force that is necessary to keep the carcass part in the olecranon retaining assembly
while the olecranon retaining assembly bears the weight of the carcass part and while

operations are carried out on that carcass part.

In the embodiment of fig. 4, in addition or as an alternative to any continuous actuator
force supplied by the driver of the actuator rod 135, a ratchet 130 is provided. The ratchet 130
has teeth 131. The actuating rod 135 is also provided with teeth 132, preferably locally. The
teeth 131 of the ratchet 130 and the teeth 132 of the actuating rod 135 are such that the
ratchet allows movement of the actuating rod 135 from its retracted position to its forward
position, but that it blocks movement of the actuating rod 135 from its forward position to its
retracted position. Therewith, the ratchet 130 blocks opening of the olecranon retaining
assembly 30.

When the olecranon retaining assembly 30 has to open again, for example in order to

release the olecranon of the carcass part that it is holding, the ratchet is pivoted back around
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axis 133, so the actuating rod 135 is released and the olecranon retaining assembly 30 can
be opened.

In an advantageous embodiment of the example of fig. 4, the actuating rod 135 has a
band of teeth 132 that extend around its circumference. The width of that band is adapted to
the size of the ratchet, and will generally be smaller than the length of the actuating rod. The
advantage of that is that the smooth, non-teethed part of the actuating rod can then be used
as part of the hinge that allows rotation of the carcass part relative to the stationary structure

or the trolley of the transport system to which the olecranon retaining assembly is connected.

Fig. 5 shows a portion of an example of a conveyor device for individual pig shoulder
parts according to the invention. The conveyor device includes a track 62, here formed as an
overhead rail (which is preferred). One or more trolleys 61 are movable along the rail 62,
possibly interconnected, e.g. by a cable or chain, possible a drive arrangement being
provided to propel the trolleys along the track.

A carrier assembly 50 is connected to one or more trolleys 61, here to a single trolley
61, of the conveyor device 60. It is also envisaged that a carrier 50 is connected to two
trolleys.

The carrier in the example of fig. 5 is a carrier according to fig. 2. However, also other

designs of carriers, e.g. as explained in more detail in this application, can be used.

The conveyor device 60 is used to transport the carcass part held by the carrier 50
along the track, which track runs along one or more processing stations. In the processing
stations, a process is carried out on carcass part that passes by, e.g. a manual process or an
automated process. The carcass part can be transported continuously or in a step-wise

manner in direction of transport T.

The carrier 50 comprises an olecranon retaining assembly support 40. The olecranon
retaining assembly support comprises a hinge 41. In this example, hinge 41 has an axis of
rotation that is directed horizontally, parallel to the direction of transport T.

As an optional feature, the carrier 50 also includes a second horizontal pivot axis 42 for
the retaining assembly, that is non-parallel to the first horizontal pivot axis 41, here
perpendicular. So the retaining assembly can be rotated about two non-parallel axis 41, 42
with respect to the carrier body 46.

In this example the connector portion 40 is rotatable mounted about axis 41 on an
intermediate member 45 that is rotatable mounted about axis 42 to the carrier body, here

carrier arm 46.

46



10

15

20

25

30

35

WO 2011/074966 PCT/NL2010/050865

In this example the intermediate member includes a guiding plate 45 that is provided in
order to limit the freedom of movement of the olecranon retaining assembly 30 about the
second axis 42. The guiding plate 45 has a slot 44, through which pin 43 fitted on the arm 46

projects.

As a preferred optional feature, the carrier 50 is rotationally mounted to the one or

more trolleys 61 about a vertical axis 47.

In an embodiment wherein the retaining assembly is connected to the carrier via two
non-parallel horizontal pivot axis and the carrier is connected to the one or more trolleys via a
third vertical axis, the carcass part can basically be manoeuvred with three rotational degrees
of freedom.

This manipulation can be effected by an operator while he is carrying out the process,
for example a deboning operation, on the carcass part. However, it is also possible that the
manipulation is effected automatically, for example during the transfer from one processing

station to the next.

In the embodiment of fig. 5, a guide disk or other follower 48, e.g. a cam follower
cooperating with a cam track, has been provided to allow automatic rotation of the carrier

about axis 47.

In a variant to the embodiment of fig. 5, the guiding plate 45 is not provided with a
continuous slot, 44, but with a plurality of discrete hole, into which pin 43 fits. When the
olecranon retaining assembly has to assume a different orientation, the pin 43 is withdrawn
from the hole in which is was present, and arranged in one of the other holes in the guiding
plate 45.

Fig. 6 shows schematically an example of how automatic manipulation can be
achieved.

Dash-dot line 65 indicates the track that the trolleys follow. When a trolley is in position
A, its associated support arm 46 extends substantially perpendicular to the direction of
transport T. When the trolley has arrived at position B, guide disk 48 has come into contact
with guide 70, e.g. a guide rail. As the trolley progresses towards position F, guide 70 forces
support arm 46 towards the dash-dot line 65, making the support arm 46 coming to extend
substantially parallel to the track (dash-dot line 65). When the trolley has arrived at position F,
a second guide 71 is present, on the opposite side of guide disk 48. Together, guides 70 and

71 hold the support arm 46 in an orientation parallel to the track.
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In the example of fig. 6, the means for controlling the orientation of the olecranon
retaining assembly (guide 70) and the means for fixing the orientation of the olecranon
retaining assembly in at least one degree of freedom (last part of the guide 70 together with
the guide 71) are arranged alongside the track of the transport system. It is however also
possible to integrate such means into the carrier assembly. For example, servo motors can

be used for this purpose.

Integrating the means for manipulating and/or fixing the orientation into the carrier
assembly is in particular useful when the carrier assembly is arranged on a stationary support
structure 80, such as is shown in fig. 7. In such a case, no use can be made of relative
movement of the carrier assembly and its surroundings, as the stationary support structure 80

will generally have a fixed position in the slaughterhouse or factory.

Fig. 7 schematically shows three servo motors 90 being integrated into the carrier
assembly, one for each rotational degree of freedom. Of course, it is also possible to use less

or more motors, and/or to use them for actuating a translation.

With reference to figure 8 a device and system according to the invention will be
disclosed wherein the carcass part is a ham of a slaughtered pig, which ham comprises a
knee, at least a part of the femur bone, adjacent to the knee, at least a part of the tibia bone
and fibula bone, adjacent to the knee and at least a part of the meat that is naturally present

on the femur bone, tibia bone and fibula bone.

An example of a pig ham part 200 is shown in fig. 8. The ham comprises a knee 201,
the femur bone 202, the ischium 203, the pubis 204, the illium 205, the tibia 206 and the
fibula 207. The ham also comprises at least part of the meat 208 that is naturally present on
those bones. At least some of the meat in the knee area has been removed or loosened from
the bones. The bones in the knee area are preferably fully or partly exposed, or these bones
can be at least partly reached by pushing aside the loosened meat. However, the invention

can also be applied when the knee is still covered by meat.

In figure 9 a preferred embodiment of a knee retaining assembly 210 is shown.

The knee retaining assembly for holding a pig ham part is preferably mounted in a
carrier, e.g. a carrier having one or more of the features discussed with reference to one or

more of figures 2-7, e.g. a carrier that is part of a conveyor device.
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The knee retaining assembly comprises a first jaw 212 and a second jaw 211 that are
movable with respect to each other between an opened position, wherein the knee can be
placed between the jaws 212, 211, and a closed position, wherein the knee is clamped

between the jaws 212, 211.

In this preferred embodiment the knee retaining assembly 210 comprises a first jaw with
a projecting meat penetrating pin, here in the form of a hook 212, and a second jaw 211, here

formed as an abutment member or block.

The knee retaining assembly further comprises an actuator that causes the relative
motion of the first and second jaws 212, 211. In this example, the actuator comprises a
linkage mechanism 214, most preferably a toggle lever mechanism as explained with

reference to figure 3 with arms 214a and 214b.

In use, the abutment block 211 is arranged so as to engage the bones at or adjacent to
the knee joint from the side that faces forward in a live pig. The abutment block 211
preferably has a front face 215 of which the shape is adapted to the shape of the bones that
are engaged by the front surface 215.

In the example of fig. 9, the front face of the second jaw 215 comprises one or more,
preferably — as in this example — two recesses 216 and 217. These recesses 216 and 217
are each adapted to accommodate a portion of the tibia 19. Only one recess 216,217 is in
use at a time. By providing two recesses 216, 217, the retaining assembly including the

second jaw 211 can be used for processing both the left leg and the right leg.

In an advantageous embodiment, the second jaw 211 can adopt two positions: one it
which one of the recesses 216,217 can receive the tibia 19 of a left leg, and one in which the
other recess 217,216 can receive the tibia 19 of a right leg. Preferably, the second jaw 211

can be clicked into the right position.
The first jaw or hook 212 is moveable, here pivotable, relative to the second jaw or
abutment block 211. The movement of the hook 212 relative to the second jaw is controlled

by the linkage mechanism 214, which in turn can be driven by any suitable means.

The hook 212 is preferably shaped in such that it can pass between the tibia and the

fibula, through the carcass part. The linkage mechanism 214 is preferably such that it makes
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the hook 212 move in such a way that the tip 218 of the hook moves towards the second jaw
after it has passes between the fibula and the tibia, so that the tip 218 of the hook 212
engages the knee from behind and pushes it against the abutment block of the second jaw
211.

The driver can be adapted to provide the actuator force that is necessary to hold the
carcass part in the knee retaining assembly while the carcass part is carried by the carrier
and/or while the carcass part is processed. Instead or additionally, it is possible to have the
linkage mechanism generate the actuator force itself. In the example of fig. 9, the linkage
mechanism 214 can for example be forced past its over-center point by its driver. This is
shown in fig. 10, where the knee retaining assembly of fig. 9 is shown in the locking position
in which it locks the knee of a carcass part. To move the hook 212 back up again so that the
carcass part can be released from the knee lock, the link mechanism 214 has to be forced

back through its dead point, which requires additional force.

Like in the olecranon retaining assembly, the actuator in the knee retaining assembly
can be realised in many ways. It is for example possible to apply the actuating rod of fig. 4 in
the knee retaining assembly. Other embodiments of actuators for both retaining assemblies

are possible as well, for example spring loaded actuators.

The knee retaining assembly itself can also take different forms. Instead of using a first
jaw with a projecting pin as described above, it is also possible to clamp the knee between a
first jaw and a second jaw, and hold the knee by friction. In another embodiment, one of the

jaws can have a V-shaped slot like the olecranon retaining assembly.

Fig. 11 shows a ham part of a pig being arranged in a carrier according to the invention

that is provided with a knee retaining assembly, partly in cross section.

In fig. 11, the knee retaining assembly 210 is arranged in a carrier of the type shown in
fig. 5 and 7. Likewise, the carrier assembly of fig. 11 can be connected to a trolley of a
conveyor device or to a stationary support structure. The reference numerals of the carrier

assembly that are used in fig. 11 indicate the same components as in fig. 5 and fig. 7.

In fig. 11 it is shown that the knee of a carcass part comprising a ham is forced against
the front face 215 of the abutment block 211. By doing so, hook 212 is forced through the
carcass part, between the tibia and the fibula. The carcass part can be put in the position of

fig. 11 by manual force of an operator, or in an automated way.
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Fig. 12 shows the embodiment of fig. 11, but now with the knee retaining assembly in its
locked position. The link mechanism 214 has been moved such that the tip 218 of the hook
212 now is in engagement with the hollow of the knee 201*. The hook 212 therewith pushes
the front of the knee against the front face of the abutment block 211 of the knee lock. This

way, the carcass part is locked in the knee lock.

Fig. 13 shows a further possible embodiment of a retaining assembly according to the
invention. In this embodiment, the retaining assembly is assumed to be part of a carrier of a
conveyor device, wherein the carrier is movable along a track of the conveyor device, e.g. in
transport direction T indicated in figure 13B.

Fig. 13A shows this embodiment in side view. Fig. 13B shows this embodiment in a
partial cross section, in top view. In the example, a pig shoulder part is arranged in the carrier,
but this embodiment of the system can also be used in combination with hams or other

carcass parts.

The pig shoulder part as shown in fig. 13 comprises at least a part of the humerus bone
12, at least a part of the radius 13, ulna 14 and olecranon 15. Also at least a part of the
shoulder blade 11 is present. It further comprises at least a part of the meat 21 that is
naturally present on the humerus bone 12, radius 13, ulna 14 and olecranon 15. In this

embodiment, the olecranon is still covered with meat.

In the embodiment of fig. 13, the retaining assembly is provided with one or more, here
two meat penetrating teeth 432,433. The teeth 432, 433 are mounted on a block 431, which is

in turn connected to a connector portion 440 of the retainer assembly.

The portion 440 bearing the block with one or more meat penetrating teeth is connected
to a carrier, which is not shown in the drawing, e.g. as explained with reference to any of the

preceding figures.

The teeth 432, 433 are forced into the meat of the carcass part, in the vicinity of or
directly at a reference portion of the carcass part. In this case, the reference portion is the
olecranon 15, and the teeth 432, 433 are brought into the meat of the carcass part on either
side of the olecranon 15. The two teeth together suppress movement of the carcass part
relative to the base block 431 in all but one degrees of freedom. Only the translation in the
longitudinal direction of the teeth 432, 433 is not suppressed.

The teeth 432, 433 carry the weight of the carcass part.
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One or more guide rail 420 arranged along at least a section of the track of the
conveyor device suppress movement of the carcass part relative to the block 431 in the
longitudinal direction of the one or more teeth 432, 433, in the direction away from the base
block, and pushes the carcass part towards this base block 431. This way, the carcass part

becomes locked between the base block 431 and the one or more guide rails 420.

In an advantageous embodiment of a system according to the invention in which a
retaining assembly of the type according to fig. 13 is applied, the teeth 432, 433, the base
block 431 and the base portion 440 are arranged on a carrier of a transport system. The
carrier transports the carcass parts along a path. In such a system, the guide rail can be
arranged stationary along the path, at that position or those positions where the locking of the
carcass part in the carrier is required, for example at position where process steps are carried
out on the carcass parts. So, guide rail 420 could very well be incorporated in a processing
station. Instead of or in addition to a guide rail, for example a guide plate or guide block can

be applied.

In a system according to the invention where a stationary support structure is provided
with one or more carriers having a lock according to fig. 13, the guide rail can be made
moveable towards the base block 431. Instead of or in addition to a guide rail, for example a

guide plate or guide block can be applied.

The teeth 432, 433 can take a different shape than the one shown in fig. 13. For
example, pins with a constant cross sectional area over at least part of their length can be
used.

In the embodiment shown in fig. 13, the teeth 432, 433 are introduced in the carcass
part on either side (left and right) of the olecranon 15. It is also possible to introduce them for
example in front of the olecranon and behind the olecranon 15. That way, more advantage
can be taken of the stability that the bone structure gives the carcass part. The weight of the
carcass part is then not only exerted on meat parts of the carcass part, but also on bone

parts.

Fig. 14 shows, in top view, in partial cross section, a further embodiment of a system

according to the invention.

Fig. 14 shows carriers 550 of a conveyor device that are movable in a transport

direction T along path 565. To each of the carriers, a base block 531 is connected that bears
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at least one protruding and meat penetrating pin 532. This pin 532 can have a sharp, rounded
or blunt tip.

The pin 532 is introduced into the meat of carcass part 1, which in the example of fig.
14 is a ham. However, the embodiment of fig. 14 can also be used for other types of carcass
parts.

In the example of fig. 14, the pin 532 is introduced into meat 508, next to the tibia 506
and the fibula 507. It is however also possible that the pin 532 is introduced between the tibia
and the fibula.

Alongside at least a part of the path 565 runs a second conveyor, here having a belt
521. Preferably belt 521 is an endless belt. Instead of or in addition to the belt 521, one or
more cords, cables, chains or the like may be applied. The belt 521 moves along with the
carriers, in the same direction (see arrow B) and with the same speed, at least for the part of
belt 521 that runs alongside the path 565. On the belt 521, at regular intervals counter blocks
520 are provided. The pitch between subsequent counter blocks 520 is the same as the pitch
between subsequent carriers 550. The counter blocks 520 are each provided with a recess
523 for receiving the carcass part. The carriers push the carcass parts into these recesses
523, such that the carcass part is locked in the carrier.

Behind the belt 521, a guide plate 522 may be provided, to support the belt 521 against
the force of the carcass parts being pushed in the recesses 523 of the counter blocks 520.
Likewise, such a guide plate (not shown in the drawing) may be present to support the

carriers to withstand this force.

Fig. 15 shows an example of a carrier 750 according to the invention. In this example,
the carrier 750 is connected to a trolley 61, that runs along an overhead track 62 of an
overhead conveyor device 60.

The carrier 750 comprises a retaining assembly 730 with a connector portion 740.

In this example, the retaining assembly 730 engages a carcass part 1, which in this
example is a ham, somewhere in a holding zone 701 of the carcass part (indicated by the
hatching in fig. 15).

The carrier shown in fig. 15 can further have one or more features that are shown and
discussed herein in relation to carriers and conveyor devices.

Fig. 16 shows schematically a cross section according to line A-A of fig. 15. In this cross
section, jaws 731 and 732 of the retaining assembly 730 can be seen. Between the jaws the
carcass part 701 is clamped.

At the holding zone of the carcass part where the retaining assembly 730 engages, the
carcass part 701 has both bone 703 and soft tissue 702 in its cross section. The jaws

731,732 engage the soft tissue.
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Fig. 16A shows the spatial orientation of the bone 703 relative to the retaining assembly
730 as of the moment the retaining assembly was brought into engagement with the carcass

part.

Fig. 16B shows the situation in which the bone 703 when a guiding or orienting force is
exerted on the carcass part. The circumference of the soft tissue still has the same position
relative to the jaws 731,732. The bone 703 is however rotated relative to its initial orientation
of fig. 16A. The flexibility of the soft tissue 702 allows this. The series of stripes 704 visualise

the deformation of the soft tissue 702 due to this rotation of the bone 703.

The rotation of the bone relative to the circumference of the soft tissue results in
mechanical stresses in the soft tissue. When the guiding or orienting force is no longer
applied, the bone returns to its initial spatial orientation of fig. 16A due to the elasticity of the

soft tissue, and the mechanical stresses that were caused by the rotation disappear.

With reference to figures 17-26 now several exemplary embodiments of a slaughtered
pig leg parts conveyor device and system according to the invention, preferably in

accordance with the first, second and third aspect of the invention, will be discussed.

The conveyor device and system are in particular envisaged for the conveyance, and
possible processing during conveyance, of a fore leg part or hind leg part of a slaughtered
pig. In these examples it is assumed that the fore leg part or hind leg part includes at least the
foot (at least the relevant region thereof as discussed below) and an adjoining portion of the
leg of the pig. For example the fore leg part is a fore end as is known in the art. For example
the hind leg part includes the ham.

The conveyor device can advantageously be used in combination with one or more
processing stations, wherein the conveyed pig leg part is subjected to a process.

For example the process may involve the making of one or more cuts in the leg part,
e.g. to cut off a portion of the leg part and/or as a preparatory action for a further process, e.g.
for a deboning process.

It is envisaged that one or more processes are performed with automated devices.

It is also envisaged that one or more processes are performed manually, e.g. using had

tool(s), e.g. a knife, and/or a hand-held power tool.

In such a conveyor device conveyor device a track is provided, preferably a rail, most

preferably an overhead rail.
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As is preferred the track is endless.

The track may have a significant length, e.g. extending between and/or along multiple
processing stations in a pig slaughtering facility.

The track may be dedicated to a single processing station and/or processing machine
in such a facility, e.g. as an endless circular track.

One or more, preferably a multitude, e.g. more than 50, pig leg part carriers are
movable along the track, each carrier being adapted to carry an individual pig leg part.

Each carrier has one pig foot retaining assembly adapted to engage on a single pig
foot so as to retain the pig leg part in a position suspended from the carrier.

The retaining assembly includes a pig foot aperture adapted to receive the one pig

foot.

Figure 21 shows a portion of an example of such a conveyor device. The carrier 750 has a
retaining assembly with a pig foot slot 762, here formed in a rigid slot plate 761, which slot
762 is dimensioned to receive the pig foot in a clamping manner so as to support the pig leg
part suspended from the retaining assembly.
The slot 762 is open at one end thereof to introduced the pig foot sideways into the
slot and remove the pig foot sideways from the slot 762.
Before discussing the carrier 750 in more detail, first a preferred embodiment of the slot

plate 761 will be discussed

In general the slot 762 in the plate 761 is adapted to receive the region of the pig foot

where the metatarsal bones are present.

Fig. 18A shows the bone structure of a front leg of a pig, while fig. 18B shows the bone
structure of a hind leg of a pig. Figure 18A shows the scapula (shoulder blade) 11, humerus
12, radius 13, ulna 14 and olecranon 15. Figure 18B shows the femur 17, the tibia 19 and the
fibula 20.

Figure 18c shows the bone structure of the foot of a pig. The structure is basically the
same for the front and hind leg. As is known a pigs foot contains four digits. The central digits,
indicated with MC3 and MC4 are functional and basically bear the load of the pig, whereas
the lateral digits MC2 and MC5 are basically non-functional. In pigs the latter are referred to
as dewclaws. The references MC2,MC3, MC4 and MC5 refer to metacarpal or metatarsal
bones of the pig foot.

In figure 18C the references P1, P2, P3 refer to phalanges of the pigs foot.
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Figures 18A and Fig. 18B show the central metatarsal bones 22 and the lateral
metatarsal bones 23. The same bones are also shown in figures 19 and 20.

In figure 18¢ the reference H indicates a region of the foot of the pig that is
advantageous for use as a holding zone. This region includes metatarsal bones 22 and 23 of
the foot.

There are several advantages to using this region of the pigs foot as a holding zone. A
first advantage is that the diameter of this region is about the same for a front leg and for a
hind leg. This allows to use the same locking plate 761 for engaging an individual front leg
part as well as an individual hind leg part of a pig. This means that hams and fore-ends can
be held by the same locking plate 761, so the same carrier can be used for both.

A second advantage of using this region of the foot as a holding zone is illustrated in fig.
19 and fig. 20.

Fig. 19 shows a cross section through a pig’s foot in the area of the metatarsal bones
22 and 23, so in the region H as indicated in fig. 18c. The cross section as shown in fig. 19 is
generally the same for a front leg or a hind leg.

Fig. 19 shows the pigs foot in natural state, before engagement with the slot plate 761.
As can be seen the lateral metatarsal bones 22 are situated adjacent to the main phalanges
23 in the natural position as shown in fig. 19. A relatively large tendon 24 runs through the
cross section. The outside layer 25 of the cross section comprises skin, rind and a bit of fat.
Around the tendon 24 and the metatarsal bones 22,23, mainly meat 26 is present.

So, in the cross section of the holding zone as shown in fig. 19, the metatarsal bones
22,23; the soft tissue surrounding the bone comprises skin, rind and fat 25, tendon 24 and
meat 26 are present.

Tests have shown that deforming the foot in the region of the metatarsal bones by
applying pressure in the direction of arrows A requires quite a lot of force. This is basically
when the pressure is applied in lateral direction on the foot. On the other hand, when
pressure is applied in the direction of arrows B, that is generally pressing the front side and
the rear side of the foot towards one another, this region of the foot is much easier to deform;
it requires less force to obtain a certain deformation and the ultimate deformation that can be
achieved is larger.

Use of this knowledge can be made when suspending the pig leg part from a retaining
assembly having a pig foot aperture or slot, e.g. with a slot plate 761 as shown in fig. 17. This

is shown in fig. 20.
The slot plate 761 has an aperture embodied as a pig foot slot 762 which is open at
one end thereof to introduce the pig foot sideways into the slot and remove the pig foot

sideways from the slot.
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The slot has an entrance portion 763, here as is preferred a narrowing entrance
portion, at a side of the slot plate. The entrance portion may include one or more entry faces

arranged at an angle with respect to the main axis of the slot.

The entrance portion 763 leads to a retaining portion 762 of the slot with includes a

blind end. It is intended that a properly introduced pig foot is received in the retaining portion.

As is preferred the slot 762 has a rigid reference face 762a in the retaining portion of
the slot. As shown in figure 20 the pig foot is preferably introduced such into the slot that the
central metatarsal bones 22 are generally adjacent said rigid reference face 762a, so with the

front side of the pig foot facing said rigid reference face 762a.

The introduction of the pig foot into the entrance portion 763 causes a gradual
compression of the pig foot region. Due to the retaining portion of the slot 762 being narrower
than the undisturbed cross-section of the pig foot region received therein, the lateral
metatarsal bones have been pressed towards the central metatarsal bones and also towards
the reference face 762a. This clamping of the pig foot provides a reliable suspension of a leg
part of the pig, e.g. up to a weight of 15 kg.

As explained the sideways introduction of the pig foot into the slot in this orientation
will require a limited force as compression of the pig foot in the direction perpendicular to the
introduction direction is relatively easy. This e.g. allows for manual introduction of the pig foot
into the slot 762.

As is preferred the slot plate 762 also includes a protrusion 765 between the entrance
portion and the retaining portion of the pig foot slot. This protrusion generally defines a
narrowest passage of the slot so as to keep the pig foot in the retaining portion once it has

been properly inserted.

As an alternative, or in combination with a protrusion 765, the retaining assembly may
include (in a non-shown embodiment) a blocking member that is movable between a blocking
position, wherein the blocking member extends across at least part of the width of the slot
762 s0 as to block the pig foot from leaving the pig foot slot, and a retracted position wherein
the pig foot can be removed from the slot. For example the blocking member is a pivotal
lever. For example the blocking member is adapted to be operated manually or equipped with
a cam follower that can cooperate with a dedicated cam track arranged along the track where

operation of blocking member is desired.
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The width of the slot will in practice preferably been chosen such that a pig foot with the
smallest cross-sectional dimensions (indicated with diameter D in figure 19) of the pig leg
parts to be conveyed and/or processed, will still be compressed upon introduction into the slot
(having width W smaller than diameter D). The compression and/or other deformation of the

soft tissue of the pig foot attributes to a tight fit and solid grip of the slot plate onto the pig foot.

The slot 762 is adapted to accommodate a holding zone of a carcass part. However,
holding zones of carcass parts come in a range of diameters due to the natural variation in
shapes and sizes of carcass parts. The width W has to be chosen such that also carcass
parts that have a holding zone of a relatively small diameter are retained in the slot 762.

Preferably, the width W of the locking part 764 of the slot 762 is smaller than the
smallest diameter in the range of expected diameters of the holding zone, so smaller than the
smallest diameter than the lock is expected to retain. The holding zone comprises bone
surrounded by soft tissue. The soft tissue can be compressed or otherwise deformed to some
extent, so the holding zone of the carcass or carcass part can be arranged in the relatively
narrow slot 762. The protrusion 765 reduces the risk of undesired release of the holding zone
out of the locking part 764 of the slot 762.

In a possible embodiment of the conveyor device, stationary guides are arranged
alongside the track that is followed by the carriers, and these guides can be set up to bring
and support the leg part in an such orientation that it is presented to an operator in an
ergonomically advantageous way. For example, the guides can pivot the leg part towards the
operator and hold it in that position during processing. The flexibility of the soft tissue allows

this to take place without the carcass part slipping relative to the locking plate 761.

When the guides release the carcass part again, the carcass part will return to its initial
orientation relative to the carrier. This return can be caused or assisted by the elasticity of the

soft tissue and/or by external influences, such as gravity or an other set of guides.

Fig. 17A shows a further embodiment of the locking plate 761 with the slot 762. Fig.
17B,C,D show possible cross sections A of locking plate 761. The locking plate shown in fig.
17B, C, D can be the locking plate of fig. 17A, or any other locking plate, in particular any
other locking plate as shown in this patent application.

Fig. 17A indicates reference face 762a, end face 762b and opposite face 762c. Also,

entrance faces 762d are indicated.
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In the embodiments shown in fig. 17B,C,D, the reference face 762a and the opposite
face 762c have been provided with a bevelled or rounded edge. The purpose of these
adaptations to the shape of these faces is to have one line (or surface) in contact with the
carcass part instead of two. When these faces would be straight and perpendicular to the top
face and bottom face of the locking plate, any swinging of the carcass part relative to the
locking plate would result in the carcass part moving down relative to the locking plate. The
swinging of the carcass part would result in the carcass part being alternatingly in contact with
the top edge of the reference face 762a and the bottom edge of the opposite face 762c at one
time and with the bottom edge of the reference face 762a and the top edge of the opposite
face 762c¢ at an other. This, in combination with gravity, makes that the carcass part more or
less “walks” down relative to the locking plate 761.

This can be avoided by avoiding that swinging of the carcass part leads to alternating
contact points between carcass part and locking plate.

One way of achieving this is to give the reference face762a and/or the opposite face
762¢ a bevelled or rounded edge. The top of the rounded or bevelled face, which is in contact
with the carcass part can be either located at or near halfway the thickness of the locking
plate 761, as is shown in fig. 17B and fig. 17D. Alternatively, it can also be located near the
top of bottom surface of the locking plate 761, as is shown in fig. 17C.

Preferably, the shape of both the reference face 762a and the opposite face 762¢ is
adapted to create one contact point, line or surface. However, it is also possible that just one
of those two has an adapted shape.

In addition, also the end face 762b can be provided with and adapted face, e.g.
rounded or bevelled. If desired, this can also be done with the entrance faces 762d, for

example if this is easier from a manufacturing point of view.

Fig. 21 shows a locking plate 761 in accordance with fig. 17 and fig. 20 being used in a
carrier 750.

The carrier 750 is connected to two trolleys 772 via a connection plate 775. The trolleys
772 are connected to a drive chain 774. The drive chain 774 moves the trolleys over a track
773, that follows a path along a series of processing stations. In fig. 21, the direction of
transport of the trolleys 772, and therewith the direction of transport of the carrier 750 is
indicated by arrow T.

In the carrier according to fig. 21, the locking plate 761 as shown in fig. 17 and 20 is
shown. The slot 762 of the locking plate 761 is arranged at an angle relative to the direction of
transport T. Preferably, a carcass part is arranged in the slot 762 of the locking plate 761 in
the way shown in fig. 20. In that case, with the slot 762 arranged at an angle as shown in fig.

17 and 20, the carcass part has an initial spatial orientation that allows it to be presented to
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an operator in and ergonomically sensible way. If the processing is carried out automatically
or semi-automatically, the initial orientation allows the carcass part to be orientated in a way

that makes it easily accessible for the processing tools.

The carrier 750 in this example comprises two flanges 751, a hinge pin 753 and a
bracket 754. The flanges 751 are connect to each other by strip 752 for additional stability.
The bracket is connected to guide block 770, on top of which a rotation element 771 is
arranged. The rotation element is rotatable around a vertical axis relative to the connection
plate 775. When the rotation element 771 rotates relative to the connection plate 775, the
elements of the carrier that are arranged beneath it (the guide block 770, the bracket 754, the
hinge pin 753, the flanges 751, the strip 752 between the flanges and the locking plate 761)

rotate with the rotation element 771.

In the embodiment of fig. 21, the hinge pin 753 provides the possibility to rotate the
locking plate 761 around an axis parallel to the part of the track 773 that the trolleys 772 are
on. So, if the track 773 runs horizontally, hinge pin 753 allows rotation of the locking plate
761, and therewith of the carcass or carcass part that is held by the locking plate, around a

horizontal axis.

The rotation or indexing element 771 provides the locking plate 761 with the possibility
to rotate about an axis that is perpendicular to the part of the track 773 that the trolleys 772
are on. So, if the track 773 runs horizontally, hinge pin 753 allows rotation of the locking plate
761, and therewith of the carcass or carcass part that is held by the locking plate, around a

vertical axis.

The rotation element 771 is used to control the orientation of the locking plate 761 of
the carrier 750 with respect to rotation about the vertical axis (or an axis in the vertical plane
and perpendicular to the part of the track 773 that the trolleys 772 run on if the track 773 does
not run horizontally at that specific part). This can for example be achieved by giving the

rotation element 771 a shape of the type shown in fig. 22A. Fig. 22 A shows the top view.

The rotation or indexing element has a rotation centre C, four sides 776 and slots 777
extending inward from the corners between the sides in the direction of the rotation centre C.
The four sides are arranged at different distances from the rotation centre C, as is indicated

by the arrows a,b,c, and d in fig. 22A.
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Alongside the track, at fixed positions, one or more pins 778 are arranged. These fixed
positions correspond to the positions along the track where the carrier has to be rotated by
the rotation element 771. The distance of the pins relative to the track is such that upon
passing of a carrier that moves in direction of transport T, a pin 778 becomes accommodated
in one of the slots 777. Because this pin is stationary and the rotation element 771 is
rotatable, the relative movement of the rotation element 771 in the direction of transport T and
the pin 778 causes the rotation element 771 to turn over 90° in the direction of arrow R.

By using combinations of pins that are arranged at different distances from the track,
either alone or in series, the rotation element 771 (and therewith the elements of the carrier
that are arranged beneath it) can be rotated in steps of 90°. This makes that the locking plate
has four rotational positions (in relation to rotation about an axis in an vertical plan
perpendicular to the track) in which it can hold the carcass or carcass part. The flexibility of
the soft tissue allows the carcass or carcass part to rotate around any of these four positions

of the locking plate.

Fig. 22B shows another embodiment of the rotation element 771. In this embodiment,
the rotation element 771 comprises two eccentric disks 779a,b that have a fixed position
stacked onto each other. Together, the eccentric disks 779a,b are rotatable relative to base
779c¢ about axis 779d. The axis is offset from the center of either disk. The relative position of
the two eccentric disks 779a,b is shown in fig. 22C, which shows a bottom view of the rotation
element of fig. 22B.

The base 779c¢ is connected to two trolleys 772, that are in this example connected to

drive chain 774 of an overhead conveyor, as is shown in fig. 22D.

The position of the eccentric disks 779a,b relative to the base 779c is controlled by
guides that are arranged alongside the path that is imposed upon the carriers by the
overhead conveyor. The advantage of using the rotation element of fig. 22B is that this

rotation element allows a smooth rotational movement.

The rotation element 771 of fig. 22B further comprises a locking element 779e. that
cooperates with block 779f to temporarily lock the position of the eccentric disks 779a,b
relative to the base 779c. Locking element 779e is actuated by guides or other elements
arranged alongside the path that is imposed upon the carriers by the overhead conveyor to

lock or unlock the position of the eccentric disks 779a,b relative to the base 779c.
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Fig. 22D shows the rotation element of fig. 22B used in a carrier of the type shown in
fig. 21. Although not shown in fig. 22D, a guide block 770 as shown in fig. 21 can be used in

the carrier of fig. 22D as well.

The skilled person will understand that fig. 22 shows only two of the many possible
ways to control the orientation of the carrier about an axis in a vertical plane perpendicular to
the track.

At the level of the guide block 770, support guides can be provided against or between
which the guide block 770 of the carrier can be led when the carrier moves along the track.
The support guides support the carrier via the guide block 770 so that it does not rotate
around the vertical axis (or the axis in a vertical plane perpendicular to the track if the track
does not run horizontally at that specific location) under the influence of the forces that occur

during processing.

Fig. 23 shows a loading station for arranging a carcass part into a carrier. In the
example, the carrier as shown in fig. 21 is used. In the loading station of fig. 23, use is made
of the ability of the carrier to rotate the locking plate 761 about hinge pin 753. The skilled
person will understand that this loading station can also be used in combination with different
carriers, as long as the carrier allows rotation about an axis parallel to the track and the lock

is suitable for sliding in the carcass part from the side of the lock.

The loading station is adapted for use together with a plurality of carriers 750 that move
along a track. For reasons of clarity, in fig. 23 only one carrier is shown.

The loading station comprises a conveyor belt 780 and a guide 781. The top of the
moving surface of the conveyor belt is adapted to move in the same direction as the direction
of transport T of the carriers.

Initially, just before reaching the loading station, the carrier hangs down from the track
under the influence of gravity or because it is actively positioned. When the carrier reaches
the conveyor belt 780, the conveyor belt picks up the lower side of the carrier so that it comes
to lie on the moving top surface of the conveyor belt.

In this position, the retaining assembly is turned upward, such that the open end of the
slot 762 in the locking plate is upward. An operator then puts a carcass part on the conveyor
belt 780. The holding zone of the carcass part is arranged lightly in the entrance part of the
slot 762.

The conveyor belt moves the carcass part towards guide 781. The carrier moves along

with it, having substantially the same speed. The carcass part comes into engagement with
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the guide 781, which forces the holding zone into the retaining portion of the slot 762 of the
locking plate 761. This way, the operator does not have to apply force to move the holding
zone of the carcass part 1 from the entrance portion into the retaining portion of the slot 762
in the locking plate 761. The elasticity of the soft tissue of the foot is utilized to clamp it into
the slot. Optionally, a further external clamping force can be applied, but usually that will not

be necessary.

Fig. 23A shows a further embodiment of the loading station according to the invention.

In the embodiment of fig. 23A, the carcass parts 1 are received on a supply conveyor
1240. The carcass parts 1 arrive at the supply conveyor 1240 in a more or less random
orientation. An operator 1200 working at the processing station grabs a carcass part 1 and
arranges it with the lower part of the foot 1X in the entrance opening of the slot 762 of the
carrier 750. The operator does not have to put the foot 1X entirely in the slot 762, just
arranging it in the wide part of the entrance opening suffices.

The supply conveyor 1240 runs at about the same speed as the trolleys 772 with the
carriers 750, so the carcass parts 1 move along with the carriers 750.

A rotating belt guide 781b supports the foot area of the carcass part 1 when it comes
into engagement with guide 781. Guide 781a provides further support and guidance.
Together, guides 781, 781a and 781b force the foot 1X into the slot 762 of the carrier 750.

By the time the carcass part 1 reaches the end of supply conveyor 1240, the foot 1Xis
securely positioned in the slot 762 of the carrier 750. The carcass parts falls of supply
conveyor 1240, and the carrier hinges downwardly around hinge pin 753. The carcass part 1
is now suspended from carrier 750, and it is ready to be moved along the track 773 by the
trolleys 772 and the drive chain 774.

In a possible variant to this embodiment, a weigher is arranged just upstream of the

supply conveyor 1240, e.g. like is shown in fig. 32***E1.

The same concept of moving the carcass part in or out of the locking plate 761 by
means of guides can also be applied for transferring the carcass part form a carrier of a first
conveyor device to a carrier of a second conveyor device, or in general from a first carrier to a

second carrier.

The invention envisages a transfer station where pig leg parts or other carcass parts are
transferred directly from the first conveyor to the second conveyor.
The conveyor devices are embodied such that at the transfer station the motion of the
carriers of the first and second conveyors is synchronized so that a carcass part that is

initially suspended from the retaining assembly of a carrier of the first conveyor device is
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transferred into the slot of the retaining assembly of a carrier of the second conveyor device,
the carcass part remaining suspended in the transfer process by at least one of the retaining

members.

As is preferred the transfer station comprises one or more ejection guides are
arranged along the track of the first conveyor device, the ejection guide being arranged so as
to contact the carcass part, preferably under the slot member, e.g. within 5 centimeters, the
ejection guide forcing the carcass part out of said slot and into the slot of the carrier of the

second conveyor device during passage of the part along the ejection guide.

As is preferred in the transfer station the paths of the retaining assemblies of the first
and second conveyor are at different heights, and the retaining assemblies are brought during

the transfer process in an overlapping position — when seen from above.

To do this, the locking plates of the two carriers are arranged such that the slots of the
locking plates are more or less in line with each other. However, in general the locking plates
will be arranged at a different height.

Fig. 24 shows this in side view (fig. 24A) and in top view (fig. 24B).

Fig. 24A shows a carcass part, such as a pig leg part that comprises the foot and at
least a part of the leg of a pig, 1that is transferred from a first carrier 750 to a second carrier
750*. Transfer guide 795 (shown only in cross section) moves the holding zone of the carcass
part 1 out of the slot of the plate of the first carrier 750 into the slot of the plate of the second

carrier 750*.

Fig. 24B shows this process in top view. For reasons of clarity, only the locking plates of

the carriers are shown.

At the start of the transfer process, the plate 761 of the first carrier holds a carcass part
1 by the holding zone. The plate 761 of the first carrier and the locking plate 761* of the
second carrier move towards each other.

The plates 761 and 761* are brought into a position in which they partly overlap and in
which the slots of both plates 761, 761* are generally in line which each other.

Transfer guide 795 comes into contact with the carcass or carcass part 1. The shape of
the transfer guide 795 is such that it moves the carcass part 1 from the plate 761 of the first
carrier into the plate 761* of the second carrier as the carriers move on in their direction of

transport T, T*, as is illustrated in fig. 24B.
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When the carcass part 1 is arranged in the plate 761* of the second carrier, the carriers

move away from each other again.

Fig. 25 shows a side view of a special embodiment of the carrier of fig. 21. The
reference numerals used for the difference parts in fig. 25 correspond to those of fig. 21.

In the embodiment of fig. 25, the carrier is provided with a cam follower 787, that runs
into a cam track 786 that is arranged along at least a part of the path that is followed by the
carrier 750. The cam track 786 prescribes the position of the cam follower 787 when the
carrier 750 is moved along the track 773. Therewith, the rotation of the plate 761 about hinge

pin 753 can be controlled.

As is preferred the cam follower 787 is arranged on the strip 752 that connects the
flanges 751. The skilled person will understand that the cam follower could alternatively be
arranged at a different location on one or more of the flanges or other position of the movable

part of the carrier.

Fig. 25 also illustrates the preferred embodiment wherein one or a pair of parallel
support guides 785 is arranged at a stationary location along the track 773, preferably at a
processing station where a carcass part held by the carrier is processed. The guide or guides
785 are adapted to cooperate with passing carriers, in particular such that a guide block 770
of a carrier 750 slides along the guide 785 or between the pair of spaced apart parallel guides
785. The guide 785 or pair of guides 785 is designed to prevent rotation of the carrier around
a vertical axis, as well as to prevent sideways movement of the part of the carrier above the
guide block 770. In a simple embodiment each guide 785 is a linear bar of low friction

material, e.g. plastic.

Fig. 25" shows a further embodiment of a trolley 772 with a carrier 750 according to the
invention. In fig. 25*, a carrier according to the third aspect of the invention is shown, but
instead a carrier according to the first or second aspect of the invention could be used in this
embodiment.

Just like in the embodiment of fig. 25, the embodiment of fig. 25" comprises a pair of
spaced apart parallel support guides 785, between which guide block 770 of the trolley runs.
In the embodiment of fig. 25%, the trolley 772 has been provided with rollers 788. The rollers
788 are arranged on both sides of the guide block 770, such that they too run between the
support guides 785. When the guide block 770 is in the position shown in fig. 25, the rollers
preferably do not touch the support guides 785.
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Due to forces exerted on the trolley during the processing of a carcass part that is held
by the carrier, in the embodiment of fig. 25, the guide block 770 can be pulled against one of
the support guides 785 or it could be tilted such that its upper edge on one side is pushed
against one support guide 785 and its lower edge on the opposite side is pushed against the
other support guide. This leads to undesirable friction between the guide block 770 and the
support guides 785, excessive wear and increase power consumption for the drive system
that moves the trolleys along the track.

In the embodiment of fig. 25, in such a situation, the guide block 770 will not come into
direct sliding contact with the support guides 785. Instead, one or more of the rollers 788 will
engage one or both of the support guides 785.

As is preferred the rollers 788 are spherical rollers having a greater diameter in the
center than at the ends of the roller.

The rollers 788 prevent excessive mechanical loads on the support guides 785. As the
guide block 770 provide with rollers does not come into sliding frictional contact with the
support guides 785, the guide block 770 also does not become subjected to excessive
mechanical loads and resulting wear.

Due to the ability of the rollers 788 to rotate around their axis of rotation 789, excessive
friction between parts of the trolley and the support guides 785 is prevented. This reduces the
wear of both the trolley and the support guides 785. It also reduces the power consumption of
the drive system of the trolleys.

Preferably, there is some clearance between the rollers 788 and the support guides 785
when the guide block 770 is in a neutral position (that is: when the guide block is not pushed
or pulled out of its position straight below the track 773). This way, there is no friction between
the trolley and the support guides when the guide block 770 is in its neutral position, which
prevents unnecessary wear and unnecessary power consumption of the drive system.

However, it is also possible that the system is laid out such that there is contact
between the rollers 788 and the support guides 785 when the guide block is in its neutral

position. This way, additional support is provided for the trolley.

Another aspect of the embodiment of fig. 25 is that the cam follower 787 and the cam
track 786 are arranged differently than in the embodiment of fig. 25. The skilled person will
immediately recognise that the arrangement shown in fig. 25* is interchangeable with the
arrangement of cam follower and cam track as shown in fig. 25. The arrangement of the cam
follower and cam track can be chosen independently from the arrangement of the guide block
and support guides. It is also possible that no cam track and cam follower are used to control

the orientation of the carrier.
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Fig. 25** shows a further embodiment of a trolley 772 with a carrier 750 according to the
invention. In fig. 25**, a carrier according to the third aspect of the invention is shown, but
instead a carrier according to the first or second aspect of the invention could be used in this
embodiment.

Just like in the embodiment of fig. 25, in fig. 25** a pair of parallel support guides 785 is
provided, between which guide block 770 of the trolley runs. And just like in the embodiment
of fig. 25%, in the embodiment of fig. 25** rollers 788 are provided. However, in the
embodiment of fig. 25**, the rollers 788 are not mounted on the trolley but on the support
guides 785.

Fig. 25** shows what happens when the guide block 770 is pulled out of its neutral
position. This situation could for example occur when the carcass part 1 is tilted to a
processing position by product guides 790, and the hinge formed by hinge pin 753 is jammed.

In the situation shown in fig. 25**, the guide block 770 is tilted relative to the rest of the
trolley. The guide block 770 then comes into contact with the rollers 788, and high mechanical

loads and excessive friction is prevented.

Fig. 25*** shows a further possible embodiment of a trolley having rollers 788. In this
embodiment, the rollers are not arranged next to each other, when seen in the direction of
transport, but one downstream of the other. In this embodiment, the guide block can even be
dispensed with, if desired. The rollers 788’ are mounted on wheel support 784. For reasons of
clarity, the support guides 785 are not shown in fig. 25***, only in detail A.

Detail A of fig. 25™** shows a roller 788’ from a different angle, and how it is positioned
relative to both support guides 785.

Preferably, there is some clearance between the rollers 788 and the support guides 785
when the top of the carrier is in its neutral position (that is: when the part of the carrier just
below the trolley is not pushed or pulled out of its position straight below the track 773). This
way, there is no friction between the trolley and the support guides when the top of the carrier
is in its neutral position, which prevents unnecessary wear and unnecessary power
consumption of the drive system.

In this embodiment, the placement of the rollers 788" makes that they are able to take
up not only tilting of the carrier around a horizontal axis parallel to the direction of the track,
but also rotation of the carrier around a vertical axis.

In the embodiment of fig. 25***, a rotational element 771 is present. In this embodiment,
the rotational element is a Geneva drive wheel. In the embodiment shown in fig. 25***, the
wheel support 784 is mounted in a fixed position relative to the trolley 772. The Geneva drive

wheel 771 and the carrier 750 are rotatable relative to the trolley 772.
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The embodiment of fig. 25*** is provided with means for locking the position of the
Geneva drive wheel 771 relative to the trolley 772. This allows the Geneva drive wheel 771 to
bring the carrier with the carcass part in the right orientation for carrying out a processing step
before reaching the processing station in which that processing step will be carried out. When
the carrier is in the right orientation, the Geneva drive wheel can be locked at least for the
duration of the processing step. This way it is prevented that the processing forces cause
rotation of the Geneva drive wheel, therewith taking the carcass part out of its right
orientation. Preferably, the orientation of the Geneva drive wheel remains locked until a
different orientation of the carcass part, and therewith of the carrier, is required.

In the embodiment shown in fig. 25***, the Geneva drive wheel 771 is provided with a
protrusion 771a, that has four notches 771b. At the wheel support 784, a cantilever is
mounted, which has a first arm 782a, a second arm 782b and a rotation axis 783. The wheel
support 784 has a notch 784a, which in any of the four positions of the Geneva drive wheel
771 is aligned with one of the notches 771b in the protrusion 771a of the Geneva drive wheel.

The first arm 782a of the cantilever 782 has a tip 782c that fits into the mutually aligned
notches 784a and 771b. When the tip 782¢ is in the mutually aligned notches 784a and 771D,
the Geneva drive wheel 771 cannot rotate relative to the wheel support 784. Therewith,
rotation of the carrier 75 relative to the trolley 772 is prevented.

When the carrier has to be brought into a different orientation, the tip 782c¢ of the first
arm 782a has to be taken out of the mutually aligned notches 784a, 771b. To achieve this,
the cantilever 782 is actuated, such that it is rotated around its axis 783. The actuation of the
cantilever can be achieved by engaging the second arm 782b of the cantilever. By pushing
the second arm 782b inwardly, (so, towards the rollers 788’) the tip 782¢ of the first arm 782a
of the cantilever comes out of the notches 784a, 771b. The Geneva drive wheel 771 can then
be brought into one of its other three orientations.

When the Geneva drive wheel 771 (and therewith the carrier 750) is in its desired
orientation, again one of the notches 771b in the Geneva drive wheel’s protrusion 771a is
aligned with the notch 784a in the wheel support 784. The cantilever 782 then is moved back
into the position shown in fig. 25™**, with the tip 782¢ into the aligned notches 771b and 784a.
The orientation of the Geneva drive wheel relative to the trolley is then locked again.

The cantilever 782 can be actuated in many alternative ways. For example, it is
possible that a guide element, stationary positioned alongside the track 773 engages the first
or second arm of the cantilever at the desired moment, or at the desired point along the track
773. ltis also possible that such a guide only engages the second arm to take the tip 782 out
of the notches, and that a spring rotates the cantilever back to the position in which the tip is

in the notches.
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Fig. 25***A shows a variant of the embodiment of fig. 25***. In the embodiment of fig.

25"*A, the carrier 750 is attached to two trolleys instead of to a single trolley.

The skilled person will understand that features of the embodiments of fig. 25*** and fig.
25"*A, like the two rollers 788’ and the locking mechanism for the Geneva drive wheel can
also be applied in other carriers and/or with other trolleys or other transport systems, either

together or alone.

Fig. 25#A shows a further embodiment in accordance with the invention. In this
embodiment, the carrier 750 is not connected to a trolley but to a connector plate 792. The
connector plate connects the carrier 750 to a conveyor system.

Fig. 25#B shows the embodiment of fig. 25#A in combination with a chain conveyor
system 1500. The conveyor system of fig. 25#B comprises a chain 1501, which is guided
over chain wheels 1502. The connector plate 792 is connected to the chain 1501. Fig. 25#B
shows a simple layout of the conveyor, but the skilled person will understand that it is
possible that the chain is laid out in a more complicated path.

Fig. 25#C shows a different conveyor which can be used in combination with the
embodiment of fig. 25#A. In this case, the conveyor comprises a guide beam 1510, which has
a slot 1511 at the top. Guide wheels 1512 are attached to the connector plate 792. The shafts
on which the guide wheels 1512 are mounted run through the slot 1511 in the guide beam
1510. In fig. 25C only a straight guide beam is shown, but the skilled person will understand
that the guide beam can be curved as well.

Fig. 25#D shows the embodiment of fig. 25#D applied in a processing station, with an
operator 1200 processing a carcass part 1.

The skilled person will understand that also other carriers can be applied in the
embodiments of fig. 25#A-D.

Fig. 26 shows the carrier of fig. 21 being applied in a system for processing carcass
parts, such as hams or fore-ends. The skilled person will understand that the system of fig. 26

can be used for other carcass parts as well.

In the system of fig. 26, a track 773 is provided, over which trolleys 772 run. The trolleys
772 are driven by a drive chain 774.

The system further comprises a plurality of carriers 750. Each of the carriers 750 is
connected to one or more trolleys 772. Each of the carcass parts 1 to be processed is
arranged in a carrier 750, which transports the carcass parts 1 to and along processing

stations. In fig. 26, T indicates the direction of transport.
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In fig. 26, such a processing station is shown. In this processing station, three operators
700 perform manual operations on the passing carcass parts 1. For example, they cut loose a

piece of meat or they sever a bone or a part thereof from the surrounding tissue.

Before entering the processing station, the rotational element 771 of the carriers (see
e.g. fig. 21) brings the carcass parts 1 in a suitable orientation with respect to rotation about

the vertical axis.

Between the track 772 and the operators 700, product support guides 790 are
arranged. The product support guides 790 are positioned and shaped such that they engage
the carcass parts 1 upon entrance in the processing station, and that they subsequently bring
the carcass parts 1 into an orientation with respect to rotation about the hinge pin 753 that is

suitable for the operation that the operators are to carry out.

In known systems, the operator had to pick up a carcass part and position it himself.
This of course takes time. Also, the handling of the usually relatively heavy carcass parts puts
physical strain on the operators. By offering the carcass parts 1 to the operators already in a
position that is suitable for the processing that they have to perform, time is saved and the

work of the operators 700 is improved from an ergonomic point of view.

In addition, in the system of fig. 26, the operators can use both hands for carrying out
the operation on the carcass parts. For example, they can grab the carcass part and tension it
with one hand and make the cut with a knife they hold in their other hand. This is a natural
way of performing such an operation, which has shown to lead to shorter learning periods for

the operators 700.

In fig. 26 is shown that between the operators 700 and the carcass parts 1, a fence 791
is arranged. The height of this fence is such that the operators can lean against this fence
when working. This helps the operator 700 to focus on the cutting action, which makes the

work easier to learn and easier to do.

In a particular embodiment of the system of fig. 26, the processing system is used for
deboning. In that case, it is advantageous if at least one of the product support guides 790 is
arranged at the level of a joint of a bone to be removed. That way, the operator can bend the
joint open over the product support guide 790. As the product support guide 790 is relatively

small in diameter, the operator can bend open the joint over a significant angle, which allows
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him to reach the tissue behind the joint better then when he would for instance bend the joint
over the edge of a table. Cutting through the tissue behind the joint facilitates the deboning

process.

The product support guides 790 can be used in combination with any of the carriers
according to the invention. It is not necessary that the carrier itself allows rotation; it is also
possible that the carcass part is rotated relative to the carrier when it comes into engagement

with the product support guides 790.

Fig. 26* shows two trolleys 772, each having a carrier 750 attached thereto. The trolleys
are both connected to drive chain 774, which moves the trolleys 772 along track 773. Each
carrier 750 carries a carcass part 1, such as a pig leg part that comprises the pig foot and at
least a part of the pig leg.

At some point along the track, product support guides 790 are arranged. When a
carcass part 1 comes into engagement with the product support guides, it is brought into a
position in which an operator can ergonomically carry out a process (e.g. as shown in fig. 26)
or in which an automatic processing station can carry out a process.

When the carcass part 1 is moved over the product support guides 790 in the direction
of transport T due to the motion of the trolleys 772 over the track 773, friction occurs between
the carcass part 1 and the product support guides 790. Before the carcass part 1 comes into
engagement with the product support guides 790, the carcass part 1 hangs down vertically
from the carrier 750, as is shown on the left in fig. 26*. When the carcass part 1 comes into
engagement with the product support guides 790, it is not only tilted in the direction
perpendicular to the product support guides (as is shown in fig. 26) but also in the plane of
the product support guides 790. This is shown on the right in fig. 26, by the angle y between
the carcass part 1 and the vertical plane V (which extends in a vertical direction perpendicular
to the product support guides).

In many cases, this will not be a problem. When an operator carries out a process in a
processing station, he can most likely still carry out his process. However, it could be that he
has to carry out the process with his body in a not so ergonomical position.

In some cases however, the carcass part 1 dragging behind relative to the carrier and
trolley due to the friction between the carcass part and the product support guides cause
problems. This is in particular the case when the process in the processing station is carried
out automatically. In such a case, the position of the carcass part 1 relative to the tools of the
processing station has to be precisely known, otherwise the process cannot be carried out

accurately enough.
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This problem can be solved in several ways. First of all, it is possible to make the
product support guides 790 move along with the carcass part 1 in the carrier 750. This can for
example be achieved by replacing the stationary product support guides shown in fig. 26 and
fig. 26 by an auxiliary conveyor as shown in fig. 28 (reference numeral 801 in fig. 28).

An other way of providing product support guides that move along with the carcass
parts is to use circular (or at last loop-shaped) product support guides and to mount them on
a vertical axis that allows rotation of the product support guides around that axis. This is
shown in fig. 26™*.

Fig. 26** shows a frame 1101, in which a rotatable shaft 1102 has been mounted. To
this rotatable shaft 1102, circular product support guides 1103 have been mounted. The
circular product support guides could all have the same diameter. In that case, the hold the
carcass part in a vertical position against the forces exerted on the carcass part when the
process is carried out. It is however also possible that the circular support guides 1103 have
different diameters, e.g. the top one having a relatively small diameter, the middle one having
a somewhat larger diameter and the bottom one having the largest diameter. That way, the
carcass parts are tilted towards the operator that carries out the process.

In the embodiment of fig. 26**, the carriers 750 are attached to trolleys 772. The trolleys
run over track 773 and are connected to each other by a drive chain (not shown). The drive
chain runs over corner wheels 1110, so that the trolleys follow the track 773, that is curved in
the vicinity of the circular product guides 1103. The corner wheels 1110 work in the same way
as when carrousel machines are applied in a processing line.

It is possible that one or more of the circular product support guides 1103 are provided
with stops 1104. These stops 1104 can be pins, blocks or other kinds of protrusions. They
make sure that the carcass parts 1 maintain their desired position relative to the product
support guides 1103.

A different approach is to adapt the carriers in such a way that the carriers prevent that
the carcass parts 1 tilt away from their desired position. A possible way of achieving that is
shown in fig. 26™**.

Fig. 26™** shows a modified version of the carrier of fig. 21. The skilled person will
understand that the same or a similar modification can also be carried out on the other
carriers according to the invention.

Fig. 26*** shows a brace 1120 that has been attached to the carrier 750. The brace
1120 loops down from the locking plate 761, and then back, so that it extends behind the
carcass part when a carcass part is present in the carrier.

The brace 1120 is provided with protrusion 1121, that is arranged perpendicular or ant

an angle to the track 773. When a carcass part that is in the carrier tilts away to some extent
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in the direction opposite to the direction of transport T, the protrusion 1121 comes into
engagement with the carcass part and prevents it from tilting away further.

The skilled person will understand that the brace 1120 can be attached to the carriers in
different ways and at different locations. The brace can be moveable relative to the rest of the
carrier or maintain a fixed position relative to the carrier. In the brace is moveable, its position
can e.g. be controlled by stationary guides that are arranged adjacent to the track that the

carriers follow.

Fig. 26X shows the embodiment of fig. 26 being applied for deskinning, derinding and/or
removal of fat. The skilled person will understand that the method for removal of skin, rind
and/or fat described below can as an alternative be carried out using other types of carriers
according to the invention. The carcass part processed in fig. 26X could for example be a pig
leg part, comprising a pig foot and at least a part of the pig leg.

When an operator removes skin, rind and/or fat, he usually uses a wizard knife or an
other dedicated tool. The operator starts by making the wizard knife or tool come into
engagement with the carcass part. According to the prior art, he would start at the part away
from the foot area. So, if the carcass part hangs down from the foot as in the situation of fig.
fig. 26X, he would according to the prior art start at the bottom, and then move the wizard
knife or other tool upwards, in the direction of arrow P.

Carrying out the deskinning, derinding and/or fat removal this way requires that the
operator holds the carcass part he processes with one hand. Because of the upwardly
directed processing force, the carcass part will be inclined to shift position and move relative
to the carrier.

Also, the deskinning, derinding and/or fat removal starts at an area that is relatively soft
and flexible. Therefore, the tissue in the outer layers of the carcass part will move before the
wizard knife or other tool catches a grip on it. This is inconvenient, reduces accuracy and
could lead to safety issues.

In the process for deskinning, derinding and/or fat removal according to the invention,
the wizard knife or other tool first engages the carcass part just below the carrier, preferably
in the area between the carrier and the knee or elbow. In this area, the carcass part is rather
rigid, as only thin layers of meat, fat and rind are present there. By bringing the wizard knife or
other tool into engagement with the carcass part in this area, the wizard knife or other tool
almost immediately grips into the carcass part.

Then, in accordance with the invention, the operator moves the wizard knife or other
tool downwards, in the direction of arrow D in fig. 26X. The downwardly directed force this

brings about makes that the carcass part retains it position relative to the carrier. The product
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support guides 790 (if present) also support the carcass part against the processing forces,
preventing the carcass part to be pushed away by processing forces.

As a consequence, the operator no longer has to actively hold the carcass part in the
right position during deskinning, derinding and/or fat removal. This reduces the physical strain
on the operator.

In an advantageous embodiment of the method for deskinning, derinding and/or fat
removal according to the invention, a reference cut 799 is made into the carcass part at the
location where the wizard knife or other tool first engages the carcass part, so just below the
carrier, preferably in the area between the carrier and the knee or elbow. This reference cut
799 can then be used as a starting point for the deskinning, derinding and/or fat removal.

The reference cut 799 makes it even easier for the wizard knife or other tool to grip the
carcass part upon engagement, and it also makes sure that all carcass parts are deskinned,
derinded and/or defatted from the right area on.

In the system shown in fig. 26X, the reference cut 799 can be made automatically, by
arranging a stationary knife or rotary cutter at the right height next to the track 773, upstream

of the processing stations in which the deskinning, derinding and/or fat removal is carried out.

Fig. 26X-1 shows a manual deskinning process in accordance with the invention in
more detail. The carcass part processed in fig. 26X-1 could for example be a pig leg part,

comprising a pig foot and at least a part of the pig leg.

In the deskinning processing station, carcass part 1 is preferably supported by support
guides 790. The support guides 790 bring the carcass part 1 in a position in which the
operator 1200 can easily perform the deskinning process. Also, the support guides 790
support the carcass part 1 against the processing forces that the deskinning brings about.

In the manual deskinning process, the operator 1200 uses a deskinning tool 1520. In
the deskinning process according to the invention, the operator 1200 starts the process by
bringing the deskinning tool 1520 in contact with the carcass part 1 in the area S, just below
the carrier. From there, the deskinning tool is moved downward in direction D, towards the
wide part of the carcass part 1. Skin parts 1Y are removed during this process, and preferably

they drop down onto a conveyor or in a container.

Fig. 26X-2 shows a fat removal process in accordance with the invention. The carcass
part processed in fig. 26X-2 could for example be a pig leg part, comprising a pig foot and at
least a part of the pig leg.

Again, carcass part 1 is preferably supported by support guides 790. The support

guides 790 bring the carcass part 1 in a position in which the operator 1200 can easily
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perform the fat removal process. Also, the support guides 790 support the carcass part 1
against the processing forces that the fat removal brings about.

In the manual fat removal process, the operator 1200 uses a fat removal tool, such as a
wizard knife 1521. In the fat removal process according to the invention, the operator 1200
starts the process by bringing the fat removal tool 1521 in contact with the carcass part 1 at
the highest point of the area of the carcass part from which the fat needs to be removed. The
“highest point” is to be understood as the highest point of the area to be processed as it is
presented to the operator. As the carcass part 1 will usually be presented to the operator with
the foot directed upward, so the highest point of the area to be processed as presented to the
operator would be the lowest point of that area if the carcass part would be in its natural
position (with the foot down).

In case of fat removal, it could very well be that the area to be processed does not
extend to the part of the carcass part between the knee or elbow and the carrier. In that case,
in accordance with the invention, preferably the first contact between the fat removal tool and
the carcass part is simply at the highest point of the area to be processed, seen in the
position of the carcass part as presented to the operator.

When the fat removal tool 1521 is brought into engagement with the carcass part 1, itis
moved in downward direction D, towards the wide part of the carcass part 1. Fat 1Y is

removed during this process, and preferably it drops down onto a conveyor or in a container.

Fig. 26X-3 shows a semi-automatic derinding tool 1522, which is arranged on a support
1523. In this embodiment, the carrier 750 takes the carcass part 1 over the derinding tool
1622. Preferably, an operator (not shown) makes sure that the right part of the carcass part
comes into contact with the derinding tool 1522 and that the right force is applied.

The carcass part processed in fig. 26 X-3 could for example be a pig leg part,

comprising a pig foot and at least a part of the pig leg.

Fig. 26X-4 shows an embodiment of a processing station making a reference cut 799,
which reference cut could for example be used as a starting point for deskinning, derinding
and/or fat removal.

The carcass part processed in fig. 26X-4 could for example be a pig leg part,
comprising a pig foot and at least a part of the pig leg.

In this embodiment, the device 1530 for making a reference cut comprises a single
rotating disk knife 1531 which is mounted on a moveable arm 1532. The device is mounted
onto the frame 1201 of the processing station.

The carcass parts 1 are lead through the processing station by the carriers 750. The

path the carriers follow makes that the carcass part 1 comes into engagement with the
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rotating knife 1531. Spring 1533 makes that an appropriate force is applied when making the
cut.

The moveable arm 1532 is rotatable about a vertical axis. This allows the rotating disk
knife 1531 to maintain the proper cutting depth over the entire length of the cut.

In the embodiment of fig. 26X-4, the reference cut is made on one side of the carcass

part.

Fig. 26X-5 shows an embodiment of a processing station in which a reference cut can
be made on both sides of the carcass part. The cuts can be mutually aligned so that in fact a
single cut is formed around the carcass part, but this is not necessary.

The embodiment of fig. 26X-5 is a double version of the embodiment of fig. 26X-4: it
comprises two rotating disk knives 1531a,b, which each are mounted on a moveable, spring
loaded arm 15321,b. The rotating disk knives are mounted on either side of the path that the

carcass parts follow. Preferably, the rotating disk knives are mounted at the same height.

Fig. 26X-6 shows a processing station for manually detaching (either partly or entirely) a
shoulder blade Z from a carcass part 1. The carcass part processed in fig. 26X-6 could for
example be a pig front leg part, comprising a pig foot and at least a part of the pig front leg.

The detaching of the shoulder blade Z, even in case of a partial detachment, requires a
lot of force. Therefore, even in the manually process, a shoulder blade detachment tool 1540
is used.

A carrier 750 brings the carcass part 1 to be processed to the shoulder blade
detachment processing station. In this embodiment, preferably support guides 790 make sure
that the carcass part is presented to the operator 1200 in an appropriate orientation.

Fully or partly detaching the shoulder blade requires that the operator pulls the shoulder
blade towards him. This means that the support guides 790 cannot provide support to the
carcass part against the processing forces in this case. Therefore, an additional product
support guide 790* is provided, that is arranged over the carcass part. So, the carcass part 1
is held between the product support guides 790 and the additional product support guide
790",

At the start of the detaching process, the operator arranges pulling plate 1541 of the
shoulder blade detachment tool 1540 behind the shoulder blade. By pulling the trigger 1542
of the tool 1540, the pulling plate 1541 moves towards the operator 1200 and pulls the
shoulder blade Z at least partly loose from the carcass part 1. The carcass part 1 is held in

position by the additional product support guide 790*.
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Tool 1540 pulls the shoulder blade largely free from the carcass part. Any remaining
connections between the shoulder blade and the rest of the carcass part can later by cut

through with a knife.

In a further embodiment of the invention, an automatic foot cutter is arranged next to the
track, for cutting off the foot or the low part of the foot just above of just below the carrier. The
automatic foot cutter preferably comprises a rotating disk knife or a scissors-like cutter.

Fig. 26X-7 shows an embodiment of such an automatic foot cutter 1550. The carcass
part processed in fig. 26X-7 could for example be a pig leg part, comprising a pig foot and at
least a part of the pig leg.

In the embodiment of fig. 26X-7, the automatic foot cutter is arranged at the end of a
deboning processing line. So, largely all meat has been removed from the carcass parts 1 as
they arrive at the automatic foot cutter 1550. At this point, the carcass part merely comprises
a foot F and some bone B.

Carrier 750 takes the carcass part 1 to the foot cutter 1550 by moving it in the direction
of transport T. The foot cutter comprises an actuator 1551 and a cutter 1552. The actuator
can for example be a pneumatic or hydraulic cylinder.

In fig. 26X-7A it is shown that the carcass part 1 approaches the foot cutter 1550. Fig.
26X-7B shows that the foot has been brought between the two jaws of the cutter 1552 by the
carrier 750. The foot cutter 1550 rotates around axis 1553 in order to follow the movement
that the carrier 750 imposes on the carcass part 1.

Fig. 26X-7C shows that the actuator 1551 has actuated the cutter 1552 by bringing
together the jaw parts of the cutter 1552. The cutter has cut off the bone B from the foot F.

The foot cutter can for example be used to remove the carcass part from the carrier. In
an alternative embodiment, the foot cutter only cuts through the soft tissue of the foot, not

through the bone. After that, it is easy to remove the foot from the carrier.

In the embodiments of figures 26X1 to 26X-7, carriers according to the third aspect of
the invention are shown. The skilled person will understand that as an alternative, other

carriers can be used as well.

Fig. 27 shows a carrier 50 according to the first aspect of the invention, indicating
possible degrees of freedom R1, R2, R3 for the lock 30. As fig. 27 shows, these degrees of
freedom R1, R2, R3 can all be realised in a single embodiment of the carrier 50. It is on the

other hand also possible that only one or two of these degrees of freedom are provided.
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Fig. 27A shows that rotation in the direction R1 can be realised by providing a vertical

rotation axis 47.

Fig. 27B shows that rotation in the direction R2 can be realised by providing a horizontal

rotation axis 41, directed substantially in the direction of track 62 of the transport system 60.

Fig. 27C shows that rotation in the direction R3 can be realised by providing a
horizontal rotation axis 43, directed substantially perpendicular to the direction of track 62 of

the transport system 60.

In the embodiment of fig. 27, each carrier 50 is carried by two trolleys 61 of the
conveyor device or transport system 60, so that the weight of the carcass or carcass part is
carried by two trolleys instead of one. This reduces the mechanical requirements for the

trolleys.

In the embodiment of fig. 27, the retaining assembly is arranged such that the carcass
or carcass part comes to hang substantially in a center pane between the two trolleys 61.
This way, the mechanical load is divided evenly between the two trolleys and no additional
moment is exerted on the carrier and the transport system. In general, it is advantageous if
the centre of gravity of the carcass or carcass part is arranged in line with the centre line of

the trolley or set of trolleys that carry the weight of the carcass or carcass part.

The skilled person will understand that the features of the degrees of freedom, each
carrier being carried by a plurality of trolleys and the aligning of the centre of gravity or the
carcass or carcass part with the centre line of the (set of) trolley(s) do not have to be
combined in a single embodiment. They can be used independently from each other.

The skilled person will also understand that the embodiment of fig. 27 or some of its
features can be used in combination with a carrier according to other aspects of the invention

as well.

Fig. 28 shows carriers according to the invention in use in a system for processing
carcass parts 1 of slaughtered porcine, bovine, ovine, or caprine animals. The skilled person
will understand that in the embodiment of fig. 28, instead of or in addition carriers according to
other aspect of the invention can be used as well. The carcass part processed in fig. 28 could

for example be a pig leg part, comprising a pig foot and at least a part of the pig leg.
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The system according to the figures 28 to 37 are in particular advantageous when
processing carcass parts that have been subjected to a cooling process during which cooling

process the carcass parts were still covered with skin.

In the embodiment of fig. 28, each of the carriers 50 is connected to two trolleys 61 of
transport system 60. Between the carriers 50 some empty trolleys 61 are present, in order to
obtain the desired pitch between subsequent carriers 50. It is however not necessary that
these empty trolleys are there. The transport system 60 moves the trolleys and the attached

carriers along the track 62 in the transport direction T.

An operator 800 is present in a processing station 810 along the track 62. In this
particular processing station, two parts of the carcass part are cut off manually, using knife

804. One part that is cut off is waste, the other part is a meat cut for human consumption.

In front of the operator, a funnel 811 is arranged, which is connected to a vacuum
transport system. The vacuum system comprises discharge tube 812. When the operator 800
has cut off the waste piece, he drops it into the funnel 811. A valve 813 opens, e.g. after
actuation by the operator by means of switch 814 in front of him, which causes a vacuum to
be applied. By this vacuum, the waste piece is drawn into discharge tube 812 and transported

to waste.

Arranging the funnel 811 right in front of the operator is in accordance with the fourth
aspect of the invention. Here, the funnel 811 together with the vacuum system forms a

secondary conveyor for transporting the waste piece away from the processing station 810.

Arranged next to the operator 800 is a second secondary conveyor 820. When the
operator has cut off the meat cut for human consumption he puts it onto the second
secondary conveyor 820. This conveyor 820 takes the meat cut away from the processing
station and brings it to storage, to a packaging department or to an area where subsequent

processing is performed.

In this set up, the removed meat pieces are removed from the transport system right at
the processing station where they were cut loose from the rest of the carcass part. This is
advantageous compared to known systems wherein pieces that are cut loose are transported
along with the rest of the carcass part to an end station, where the different types of products

and/or rest material is sorted and distributed further. The logistics of the system according to
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fig. 28 are far more efficient, because the sorting action does not have to take place any

more.

Below the track 62 of the main transport system 60, an auxiliary conveyor 801 has been
arranged. The auxiliary conveyor 801 comprises support blocks 803, that are connected by a
chain 803. Instead of a chain, a cable could be used. Arrow T, indicates the direction of

transport of the support blocks 803.

Some distance upstream of the processing station 810, the auxiliary conveyor 801 is
arranged so far below the track 62 of the main transport system 60 that the carcass parts 1 in
the carriers 50 do not come into contact with the auxiliary conveyor 801. This can be seen in

fig. 28, where the carcass part 1 on the right hangs free from the auxiliary conveyor 801.

Closer to the processing station 810, the auxiliary conveyor 801 slopes upwardly, such
that the support blocks 803 come into contact with the carcass part above them. The upward
movement is continued. This causes the support blocks 803 of the auxiliary conveyor 801 to
tilt the carcass part 1 and lock 30 of the carrier 50 to tilt around rotation axis 41. This is shown

in fig. 28, with respect to the carcass part 1 in the middle.

The carcass part 1 is presented to the operator 800 at the processing station 810 at an
ergonomically sensible height and with the face of the carcass part into which he has to make
the cuts directed towards him, and positioned and oriented such that the operator 800 can
make cuts without having to make unnatural, complicated or otherwise strain causing

movements of his body.

Not shown in fig. 28, downstream of the processing station 810, the auxiliary conveyor
releases 801 the carcass parts again, so that they return to their initial position as shown by

the right carcass part 1 in fig. 28.

If necessary, after that the carcass parts are turned around the vertical axis 47 in order

to make a different face of the carcass part face the next processing station.

Fig. 29 shows a further use of carriers according to invention in a system for processing
carcass parts 1. The skilled person will understand that in the embodiment of fig. 29, instead
of or in addition thereto features of carrier of other aspects of the invention can be used as

well.
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Fig. 29 shows an operator 800 being present in a processing station 810, along the
track 62 of transport system 60. Trolleys 61 run over the track 62 with a carrier 50 attached to
it. The carrier 50 carries a carcass part 1. The operator 800 has a knife 804 for manually
making a cut in the carcass part 1. After he has cut loose a part from the carcass part 1, he
can put this removed part onto discharge conveyor 850, which is arranged in front of him, as
a secondary conveyor in accordance with the fourth aspect of the invention.

The carcass part processed in fig. 29 could for example be a pig leg part, comprising a

pig foot and at least a part of the pig leg.

In the embodiment of fig. 29, the carrier 50 is provided with an arm 830 to which a cam
follower 831 is connected. The carrier 50 is pivotable around axis 833 relative to the trolley
61. At the processing station 810, a guide 832 with a cam track 834 is arranged. The guide
832 and cam track 834 are such that they catch the cam follower 831 of a carrier 50

approaching the processing station 810.

The carcass part 1 is transported to the processing station 810 with its longitudinal axis
substantially vertical. This is indicated in fig. 29 in phantom. When the carcass part 1
approaches the operator 800, the cam track 834 changes direction such that it prescribes a
downward movement of the cam follower 831. With in this case the lock being fixed relative to
the rest of the carrier, this downward movement of the cam follower 831 results in the carcass
part 1 being tilted towards the operator 800. The thus obtained tilted position of the carcass

part 1 is shown in solid lines in fig. 29.

The tilted position is preferably such that the carcass part 1 is presented to the operator
800 at the processing station 810 at an ergonomically sensible height and with the face of the
carcass part into which he has to make the cuts directed towards him, and positioned and
oriented such that the operator 800 can make cuts without having to make unnatural,

complicated or otherwise strain causing movements of his body.

After the operator 800 has made his cuts or performed his other operations on the
carcass part 1, the cam tack 834 slopes upward again, bringing the carcass part 1 back into

its initial orientation.

Fig. 30 shows a further use of carriers according to the first aspect of the invention in a
system for processing carcass parts 1. The skilled person will understand that in the
embodiment of fig. 30, instead of or in addition thereto features of the carriers according to

other aspects of the invention can be used as well.
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In fig. 30, the transport system 60 with track 62 and trolleys 61 is not shown for reasons
of clarity. However, the same system as shown in fig. 28 and fig. 29 can be used. T indicates

again the direction of transport of the carriers 50, as imposed by the transport system 60.

In fig. 30, two subsequent processing stations 840, 810 are shown. In the first
processing station 840, an automatic operation is carried out by device 841 on a first face of
the carcass part 1. The carrier 50 is oriented in such a way that the face that is to be

processed is turned towards the processing device 841.

In the second processing station 810, a subsequent operation is carried out on a
different face of the carcass part 1. In this example, the second operation involves making a

cut in the carcass part 1.

Between the first processing station 840 and the second processing station 810, the
carrier is pivoted about its vertical rotation axis 47. This way, the carcass part 1 is present to
the operator in a relatively favourable way. The pivoting can be effected by pivoting means
that are arranged next to the track of the transport system that cooperates with a part of the
carrier or trolley. For example, the carrier is provided with a projecting part 846, such as a
cam or arm, that engages a stationary object 845 such as a pin or a block that is arranged
adjacent to the track upon passing this object 845. As the transport system continues its
forward movement, the stationary object 845 makes the projecting part 846 pivot so that it
can pass the stationary object 845. With the pivoting of the projecting part 846, the carrier is

pivoted too.

In the example of fig. 30, positioning the carcass part to make the cut requires a tilting
of the carcass part 1 about axis 41 as well. In this example, there are no provisions made to
carry out this tilting automatically. So, in this example, the operator grips the carcass part 1

and tilts is manually about axis 41.

Despite this tilting being a manual action, the physical strain it puts on the operator 800
is far less than in known methods, because the carrier bears the weight of the carcass part
and because the operator only has to impose one movement, that is the same for all carcass
parts. This means that he does not have to reach or to manipulate the carcass partin a

complicated way.
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Fig. 31 shows a further use of carriers according to the invention in a system for
processing carcass parts 1. The skilled person will understand that in the embodiment of fig.
31, instead of or in addition thereto features of carriers according to other aspects of the
invention can be used as well. The carcass part processed in fig. 31 could for example be a

pig leg part, comprising a pig foot and at least a part of the pig leg.

In fig. 31, the carcass part 1 is transported by the carrier 50 to the processing station
810. In the processing station 810, part 1* has to be cut off from the rest of the carcass part.
The part 1* is then processed further in the processing station 810, while the rest of the

carcass part leaves the processing station while still being retained by the carrier 50.

Like in fig. 30, the transport system 60 with rail 62 and trolleys 61 has not been shown
for reasons of clarity. However, the same system as shown in fig. 28 and fig. 29 can be used.
T indicates again the direction of transport of the carriers 50, as imposed by the transport

system 60.

In processing station 810, by way of example, a first conveyor belt 850 is present. This
first conveyor belt 850 is arranged such that it engages the carcass part 1 and tilts the
carcass part so that it comes to lie on its side on the conveyor belt 850. The position and
orientation of the carrier 50 is such that the right side of the carcass part is turned upward,

and that the part 1* that has to be cut off is over the side of the first conveyor belt 850.

In this example the first conveyor belt is provided with optional guides 851.

The processing station 810 further comprises — as example - a rotary cutter 852. This
rotary cutter 852 is arranged next to the conveyor belt 850, here in the area of one of the
guides 851.

Upon the passing of a carcass part 1, the guide 851 lifts the part 1* up and brings it into
engagement with the rotary cutter 852, that cuts the part 1* off the rest of the carcass part.

The rest of the carcass part moves on and drops off the end of the first conveyor belt
850. The carrier 50 then supports the weight of the carcass part again and transports it
further.

The cut off part 1* drops onto a secondary conveyor 853, which is arranged just below
the cutter 852, in accordance with the fourth aspect of the invention. The secondary conveyor
transports the separated part 1* to a cutting device 854. The cutting device 854 makes cuts

into the skin the is present on the part 1*.
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Then, the secondary conveyor 853 transports part 1* to deskinner 855. Deskinner 855
removes the skin from part 1*. The removed skin drops from the deskinner 855 onto third

conveyor 857. Chute 856 takes the deskinned part 1* away from this processing station 810.

Fig. 32 illustrates a further use of carriers according to the invention in a system for
processing carcass parts 1. The skilled person will understand that in the embodiment of fig.
32, instead of or in addition thereto features of carriers according to other aspects of the
invention can be used as well. The carcass part processed in fig. 32 could for example be a

pig leg part, comprising a pig foot and at least a part of the pig leg.

In fig. 32, the processing station comprises a plurality of processing devices 860, that
are arranged in a revolving carrousel or turret machine 861, as is preferred having a vertical
axis of rotation . In this example, the processing devices 860 are deboning devices, but the
skilled person will understand that also other types of processing devices can be arranged in
a carrousel.

It is particularly advantageous if the carrousel has a diameter that corresponds to the
width of a standard processing station for an operator in a slaughterhouse, for example
between 1 and 1.5 metres, e.g. 1.2 meters. In that case, it can be built into the processing line

just like other known manned processing stations in a slaughterhouse.

Like in fig. 30 and fig. 31, the transport system 60 with rail 62 and trolleys 61 is not
shown in detail for reasons of clarity. However, a system as shown in fig. 28 and fig. 29 can
be used. T indicates again the direction of transport of the carriers 50, as imposed by the
transport system 60. Rc indicates the direction of rotation of the carrousel. The circular motion
of the devices 860 is synchronized with the passage of the carriers 50 along a section of the

circumference of the carrousel 860.

Transport system 60 is adapted to convey carriers 50 each holding a carcass part 1
sequentially to the carrousel type processing station 810. In this example the carcass parts 1
have already been prepared for a deboning process.

For a part of the circular rotation of the carrousel, the carrier 50 with the carcass part 1
moves together with one of the deboning devices 860. During the time of this synchronized
movement, the deboning device removes the soft tissue 1* from the bone 1™ of the carcass
part 1. The device 860 may e.g. include two spaced apart members that pass on opposite
sides to a bone 1** of the carcass part that is held by the carrier 50, as is illustrated here.

The removed soft tissue , which is mainly meat in this example, drops onto secondary

conveyor 865, e.g. a belt conveyor extending beneath the position where the tissue drops.
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This conveyor 865 moves the removed soft tissue away from the carousel to its next
destination, e.g. storage or further processing. This is an implementation of the fourth aspect
of the invention.

The rest of the carcass part 1, including the bone 1** is still held by the carrier 50, which

brings it to the next processing station at a position remote from the carrousel 861.

A single carrousel 860 can be held in a single frame, e.g. as schematically shown in
Fig. 32. It is however also possible that two or more carrousels are arranged in a single

frame.

In figure 32 it is illustrated that a single processing step is carried out using the
carrousel. It is however also possible that a plurality of processing steps is carried out in a

single carrousel.

It is possible to have one or more carrousels in a system and/or in a slaughterhouse or
meat processing factory. It is possible that along the track of a single overhead conveyor, one

or more carrousels are arranged.

Fig. 32* is shown to illustrate a further embodiment of a system according to the
invention and preferred or optional details thereof. The carcass part processed in fig. 32*

could for example be a pig leg part, comprising a pig foot and at least a part of the pig leg.

In this embodiment, two tracks 773 have parallel track sections as the tracks pass
through a group of processing stations wherein multiple operators 1200 stand on opposed
sides of the tracks in rows of one, or preferably multiple, operators 1200. It will be appreciated
that in a simpler version a single track 773 extends along one row of one or more operators
1200.

As is preferred the tracks 773 are overhead tracks 773 held by a frame 1201 at a height
between 1.5 and 3.0 metres above the floor 1203 of the slaughterhouse. Preferably the frame
1201 is attached to the floor for increased stability.

Here, the frame 1201 includes a vertical post 1201a, here centrally between the tracks
773, and horizontal arms 1201b, each arm 1201b supporting a track 773. As is preferred
multiple of these T-shaped frames 1201 are arranged in a row to support the tracks 773 as

they pass through the group of processing stations.
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When two tracks 773 extend through a group of opposed manned processing stations
1205, it is possible that on one track 773, the carriers 750 receive left shoulders, left fore-
ends or left hams, and that on the other track 773, the carriers 750 receive right shoulders,
right fore-ends or right hams.

Trolleys 772 run over each of the tracks 773. As is preferred a pair of parallel support
guides 785 is supported by the frame 1201 for each tracks, e.g. the trolley having a guide
block that passes between the pair of guides 785.

Carriers 750 are suspended from one or more trolleys 772.

In fig. 32%, carriers 750 according to the third aspect of the inventions are shown, but
the skilled person will understand that other carriers can be used as well.

Each carrier here is adapted to hold a single carcass part 1.

One or more manned processing stations 1205 are arranged along each track.

Each processing station 1205 preferably comprises a platform 1210 for an operator
1200 to stand on, preferably the platform being raised above the floor.

Preferably a fence 1211 is provided at the station in front of the platform for the operator
1200 for safety and for extra stability for the operator 1200. E.g. the fence 1211 extends up
to the hip region of the operator, e.g. between 1 and 1.3 meter.

As an optional feature a tray 1212, e.g. a tool tray, is arranged in front of the operator

1200, e.g. mounted on the fence 1211 at the side facing away from the operator 1200.

As is preferred for manned processing stations, the frame 1201 is additionally provided
with one or more product support guides 790 are adapted to maintain the products to be
processes in a predetermined orientation, preferably an orientation suspended from the
carrier and tilted towards the operator 1200, so that the carcass parts 1 can be manually
processed, e.g. with manually held (power)tool(s) by the operator 1200 in an ergonomic way.

Here, as in a possible embodiment, for each track one or more horizontal support guide
rods 790 are mounted on the frame 1201 (in a manner not shown here), to support and guide
the carcass part at multiple distinct positions relative to the point of engagement with the

carrier 750.
In front of each of the operators 1200, generally underneath the path of the carcass

parts 1, one or more mobile open topped containers 1215 are arranged, preferably on the

floor 1203 or on a low height support structure.
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Preferably each container 1215 has a bottom and a rectangular peripheral wall.
Preferably each container 1215 is adapted for transportation by forklift, e.g. having pockets to
receive the parallel forks of a forklift.

The operators throw the parts they remove from the carcass parts 1 in these containers
1215, or the removed parts drop in these containers under the influence of gravity. Having the
products drop straight down into the containers 1215 avoids that the operator is exposed to
undesired physical strain. The removed parts can be waste, end products or intermediate

products.

In an advantageous embodiment, each processing station 1205 manned by a single
operator is adapted to receive two containers 1215, preferably side by side in the direction of
conveyance of the track 773. This way, when one container is full it can be removed without
interruption of the work carried out in the processing station. While the full container is

removed and replaced by an empty one, the operator can use the other container.

In a possible embodiment the platform 1205 and/or fence 1211 are mobile between an
operating position and a retracted, e.g. swung away, position, to allow for replacement of a

container 1215.

Fig. 32*A is shown to illustrate possible variations of the embodiment of fig. 32*. The
carcass part processed in fig. 32*A could for example be a pig leg part, comprising a pig foot
and at least a part of the pig leg.

In the embodiment of fig. 32*A, at least some of the processing stations 1205 are
equipped with one or more additional open topped bins 1216, which are arranged close to the
operator in the processing station. The operator can throw little scraps of meat or waste into
these additional bins, like pieces of blooded meat or inflamed parts.

Preferably the one or more bins 1216 are supported at a height above the container
115, e.g. at the height of the hips of the operator 1200.

Preferably a bin 1216 is arranged above the platform 1205 at the side of the operator,
s0 as to extend to the side of the operator.

Preferably a bin 1216 is arranged at the side of the fence 1211 facing away from the
operator, e.g. next to the tool tray 1212. It will be appreciated that the bin 1216 is

dimensioned so as to leave open the access to the open topped container 1205.
Fig. 32*B is shows to illustrate a variant of the embodiments of fig. 32* and 32*A. The
carcass part processed in fig. 32*B could for example be a pig leg part, comprising a pig foot

and at least a part of the pig leg.
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In the embodiment of fig. 32*B, there is only a single track 773, e.g. passing along a
single row of manned processing stations. This layout makes it easy to remove and/or
replace containers 1215 when they are full, as the frame 1201 is embodied to allow for
access to the containers 1205 by transport equipment, e.g. a forktruck or forklift, at the side
remote from the platform 1210 and for the removal/replacement via said side. The skilled
person will understand that this layout is also possible in the embodiment without the
additional bins 1216.

Fig. 32*C is shown to illustrate a top view of a single track carcass part processing
system with one or more rows of manned processing stations, generally according to the
embodiment of fig. 32*B. The carcass part processed in fig. 32*C could for example be a pig
leg part, comprising a pig foot and at least a part of the pig leg.

In fig. 32*C the containers 1215 are not shown in detail, for reasons of clarity.

In the top view of fig. 32*C, it is clear that the track 773 forms an endless loop. In
practice, this will be preferred for many slaughterhouse applications, regardless of the other
features of the system. The trolleys with the carriers are moved along the track 773 in
direction of transport T. Corner or guide wheels 1207 guide the drive chain 774 (not shown in
fig. 32*C) so it follows the course of the track 773 there where the track 773 takes a turn.

As is preferred one of the wheels 1207 is mounted in a chain tensioning station 1208. In
this tension station 1208, the wheel 1207 is movably arranged in order to keep the drive chain

774 under tension during operation.

In the embodiment shown in fig. 32*C, the one or more rows of multiple processing
stations 1205 side by side are arranged such that the operators stand, e.g. on platforms
1210, at the inside of the loop formed by the track 773.

The structural beams or posts 1201a of the frame 1201 are arranged on the outside of
the loop formed by the track 773. This way, it is easy to remove and replace the containers
1215 in which the operators drop the parts they separate from the carcass parts they process.
Preferably a path 1218(see fig. 32*D) for transport equipment, e.g. a forklift 1217, is present
along the outside of the track 773 at each section where the manned processing stations are
inside the track 773.

As an alternative, it is also possible that the processing stations are arranged such that
the operators stand on the outside of the loop formed by the track 773.

The frame 1201 could also alternatively be arranged on the inside of the loop formed by
the track 773. Combinations are also possible: some operators inside the loop and others

outside, and/or some parts of the frame 1201 inside the loop and others outside. In practice,
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the layout of the system will always be chosen such that it matches the specific

circumstances of the meat processing facility best.

Fig. 32*C further illustrates the provision of a carcass part supply conveyor 1240, e.g. a
belt conveyor which runs in direction of transport T.

The supply conveyor 1240 performs the supply of carcass parts that are to be
processed into the looped track processing system ,e.g. the single track looped system as
shown in fig. 32*C. The supply conveyor 1240 will usually be a conveyor belt, but it is
conceivable that other types of conveyors are used instead, e.g. a roller conveyor or a
conveyor comprising individual carriers. Alternatively, it is possible that instead of by supply

conveyor 1240, the carcass parts are brought into the system by means of a container.

The looped processing system includes one or more loading stations 1241, where the
carcass parts are one-by-one arranged in a carrier 750, e.g. manually or automated, e.qg.
using a robot, which carrier 750 will take the carcass part it receives along the processing
stations 1205 by moving it along the track 773. In practice, each carrier will preferably hold a
single carcass part. For example, a system according to fig. 23 could be used to automatically

arrange carcass parts in the carriers.

The supply of carcass parts to the loading station or stations 1241 can take place with

the conveyor 1240 or batchwise, e.g. in containers.

Fig. 32*D shows the embodiment of fig. 32*C, but now containers 1215 for receiving
the separated parts are shown. The carcass part processed in fig. 32*D could for example be
a pig leg part, comprising a pig foot and at least a part of the pig leg.

In the situation shown in fig. 32*D, most of the processing stations 1205 have a
container 1215 arranged in them, but not all. The processing stations that do not have a
container 1215 present are waiting to receive an empty container, after the previous one was
removed because it was full. A fork-lift 1217 or the like could be used to remove full
containers 1215 and bring in empty ones.

In order to avoid having to stop the processing in the entire system of fig. 32*D when a
container 1215 in one of the processing stations is removed because it is full, several options

are available.

It is possible to always have an empty stand-by container arranged close to each

processing station 1205 (or one for a limited number of processing stations, e.g. for two or
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three processing stations), so that the exchange of a full container with an empty one can be

carried out very quickly.

It is also possible that for each processing station it is estimated when the container
1215 would be full, e.g. based on experience of based on the monitoring of the processes
carried out in each processing station. Just before the container of a processing station is
expected to be full, an empty container is arranged close to that particular processing station,
so that when the container 1215 of that processing indeed is full, the exchange of the full

container with an empty one can be carried out very quickly.

The level to which a container 1215 in a processing station is filled can be monitored by
the control system of the processing system, e.g. by continuously or intermittently measuring
the weight of each container 1205 present in the station, by means of a level gauge in the
containers or associated with the container, or by means of an automated vision system

including a camera.

A simple way to monitor the level of filling of the containers and to make sure that not
too much time is lost in replacing a full container 1215 with an empty one, would be to make
it possible for the operator 1200 at the processing station to give a signal when the container
is almost full and/or when it is totally full. Such a signal could be given by the operator
pushing a button or operating another trigger device at his processing station. The pushing of
this button then triggers a signal for the logistics crew (who are in charge of removing full
containers and replacing them by empty ones) to bring an empty container to the processing
station from which the signal came. Preferably, the operator triggers the signal before the
container 1215 in his processing station is entirely full, so he does not have to wait for an
empty container to be brought to his processing station when the container 1215 in front of
him is entirely full.

The signal the logistics crew receives could take many forms. It could be that a indicator
light shows up on a schematic representation of the processing system, indicating the
processing station that is (or will shortly become) in need of an empty container. It could also
be that on a screen showing a schematic representation of the processing system, the colour
of the processing station that wants to receive an empty container changes. It could also be
that at the actual processing station, a light is turned on. The light or colour signals could be

accompanied by a sound signal.

In a different approach, not all processing stations are occupied by human operators all

the time. For example, the processing stations are grouped in pairs of two adjacent
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processing stations. Only one of the processing stations of the pair is occupied by an
operator. When the container 1215 of the occupied processing station is full, the operator
moves to other processing station of the pair and continues processing the carcass parts
there, carrying out the same process he did in the other processing station of the pair.
Preferably, a signal is created for the logistics crew so they know the container of that
particular processing station is full. They then have time to replace it by an empty one until

the container in the other processing station of the pair is full.

Fig. 32*E is shows to illustrate a top view of a system according to the invention,
generally including details of the embodiment according to the embodiment of fig. 32*. The
carcass part processed in fig. 32*E could for example be a pig leg part, comprising a pig foot
and at least a part of the pig leg.In fig. 32*E, the containers 1215 are not shown, for reasons

of clarity.

In the top view of fig. 32*E, it is clear that the two tracks 773 of this two-looped

processing system form two endless loops; an outer loop and an inner loop.

Each track arrangement is generally according to the looped track described with
reference to figure 32*C.

The trolleys with the carriers are moved along the tracks 773 in direction of transport T.
Corner or guide wheels 1207 guide the drive chains 774 (not shown in fig. 32*E) so they can
follow the course of the tracks 773 where the tracks 773 take a turn.

One of the wheels 1207 of each track is mounted in a tensioning station 1208. In a
tension station 1208, the wheel 1207 is movable order to keep the respective drive chain 774

under tension during operation.

In the embodiment of fig. 32*E, the processing stations 1205 or one or more parts
thereof (e.g. the platform 1210, fence 1211, and if present tray 1212) are moveable, so they
can make room for the transport equipment, e.g. fork-lift, allowing it to replace a full container
by an empty one. In fig. 32*E and fig. 32*F the platform and fence of the processing station
1205’ are in the moved away position. Fig. 32*F shows the embodiment of fig. 32* (and fig.

32*E) with the containers drawn in the figure.

Fig. 32** is shown to illustrate features of a more sophisticated version of the
embodiment of fig. 32*. In this embodiment, the containers 1215 in general have been
replaced by one or more conveyors. The carcass part processed in fig. 32** could for

example be a pig leg part, comprising a pig foot and at least a part of the pig leg.
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Right in front of each of the operators 1200, as is preferred on the side of the fence
1211 facing away from the operator 1200, optionally a weighing device 1220 is arranged.
When the operator 1200 has cut off a portion, e.g. a prime cut, from the carcass part 1
presented to him, he puts or drops the prime cut on the weighing device 1220 in front of him.
The weighing device then determines the weight of the cut-off portion, and this data is stored

in the overall control system of the processing system.

As a preferred feature a buffer belt conveyor 1221 extends away from each operator
position (generally transverse to the direction of the track 773), towards the frame 1201, here
to the central region between the two opposed rows of operators 1200, to a main conveyor
1222, here a belt conveyor, that extends in the direction of the tracks 773 along the posts
1201a of the frame, e.g. to a collection station where prime-cuts are collected, e.g. in one or

more containers.

Here, each buffer belt 1221 extends between the weighing device 1220 and the main
conveyor 1222. From the weighing device 1220, the cut-off portion (that is: the part separated
from the carcass part), e.g. prime cut is then moved (by the operator or by the weighing
device (e.g. a belt thereof)) onto the buffer belt conveyor 1221. The weighing device may also
be integrated in the buffer belt 1221.

The buffer belt 1221 moves the prime cut to a prime cuts or main conveyor 1222,
Advantageously a computerized overall control system of the processing system registers for
each prime cut when and at what station it is placed on the prime cuts conveyor 1222. This
way, the system knows in when which prime cut arrives at the end of the prime cuts conveyor
1222. In a sophisticated embodiment, the buffer belt puts the separated part on the main
conveyor 1222 only after the control system has indicated that there is space on the main

conveyor for this separated part.

Prime cuts are high value meat pieces, like pork tenderloin.

If desired the containers 1205 are here replaced by one or multiple parallel conveyors
for separated parts that each extend in the direction of the track 773 at a level below the path
of the suspended carcass parts, e.g. at the height of the knees of the operator, e.g. between

0.4 and 0.9 meter above the floor.

In the embodiment shown here, at a lower level than the prime cuts conveyor 1222, a

separated parts conveyor 1235 has been arranged. This further separated parts conveyor
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1235 has multiple, here three, parallel tracks 1230,1231,1232. Each track is used for
transporting a different kind of separated part that is removed from the carcass part. For
example, the first track 1230 receives the secondary cuts (smaller pieces of meat that are
however suitable for human consumption), the second track 1231 receives waste and the
third track 1232 receives bones.

At the end of each track 1230,1231,1232, the parts present on the respective tracks are
moved to a destination specific for the type of parts present on each track. In the embodiment
shown in the drawings, three tracks are present. However, alternatively, a different number of
tracks is possible. There could be less tracks (one or two), but also more than three, e.qg. five

or even ten.

Fig. 32**A shows a variant of the embodiment of fig. 32**. The carcass part processed
in fig. 32**A could for example be a pig leg part, comprising a pig foot and at least a part of
the pig leg.

In the embodiment of fig. 32**A, at least some of the processing stations are equipped
with one or more additional bins 1216, e.g. one next to the weighing device 1220 when
present, which are arranged close to the operator in the processing station. The operator can
throw little scraps of meat of waste into these additional bins, like pieces of blooded meat or
inflamed parts.

Fig. 32**B shows a further variant of the embodiment of fig. 32** and fig. 32**A. The
carcass part processed in fig. 32**B could for example be a pig leg part, comprising a pig foot
and at least a part of the pig leg.

In the embodiment of fig. 32**B, two main or prime cuts conveyors 1222 have been
provided in the central region, here on opposed sides of the vertical post 1201a. Each prime
cuts conveyor 1222 receives the prime cuts from carcass parts transported along one of the
tracks 773.

It is possible that the prime cuts conveyors 1222 each take the prime cuts arranged
thereon to a different location. As an alternative, the prime cuts conveyors could both take the
prime cuts disposed thereon to the same location. In a variant to that, the prime cuts
conveyors 1222 merge at some point. After the merging point, prime cuts from both
conveyors are transported further together to a point at which the prime cuts are collected for

further processing, storage or packaging.

In the embodiments of fig. 32**, 32**A and 32**B, each further separated parts
conveyor 1235 has three different tracks 1230,1231,1232 for transporting different kinds of
separated parts. In an alternative embodiment, the further separated parts conveyors have a

different number of tracks.
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It is also possible that instead of a separated parts conveyor 1235 with multiple tracks,
multiple conveyors are used, that are arranged side by side. In general, each conveyor will
take the separated parts thereon to a dedicated end point, where the separated parts will be
received for further processing, storage and/or packaging. As each conveyor or conveyor
track carries a specific kind of separated part, at the end point of each conveyor or conveyor
track a specific kind of separated part is received.

When one or both further separated parts conveyors are made up out of multiple
parallel conveyors, it is possible that not all conveyors transport the parts thereon in the same

direction.

Fig. 32**C is shown to illustrate optional and/or preferred features of a two-looped
processing system, generally including features explained with reference to fig. 32**. The
carcass part processed in fig. 32**Ccould for example be a pig leg part, comprising a pig foot

and at least a part of the pig leg.

In this embodiment, two generally parallel looped tracks 773 are shown; an outer track
and an inner track. The trolleys transport carriers (not shown) along these tracks 773. Each
carrier is preferably adapted and used to hold a single carcass part to be processed. It is
possible that on one track 773, e.g. the outer track, the carriers receive left shoulders, left
fore-ends or left hams, and that on the other track, e.g. the inner track, the carriers receive
right shoulders, right fore-ends or right hams.

The carcass parts to be processed can be supplied to the system by means of supply
conveyors 1240, e.g. one for each track of the system. At one or more loading stations 1241,
which are arranged here at the end of the supply conveyors 1240, each carcass part is
arranged in a carrier. The carriers are moved along one of the tracks 773 by means of trolleys
that are preferably driven by a drive chain or cable.

The carcass parts can be arranged manually or automatically in their respective

carriers.

The carcass parts are passed along rows of processing stations 1205, here two rows of

multiple manned processing stations 1205 per looped track 773.

For example prime cuts that are separated from the carcass parts during the processing
are put on the prime cuts or main conveyor 1222. Other separated parts are arranged on one
of the conveyors that form part of a further separated parts conveyor 1235. It is possible that
the separated parts, being prime cuts or other separated parts are actively put on their

respective conveyor by an operator or by an automatic processing station, but it is also
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possible that the separated part is allowed to drop down from the carcass part from which it is
separated onto the conveyor.

It is possible that stationary guides 790 are provided that hold the carcass part in the
right orientation, e.g. tilted towards the operator 1200, so that the separated part drops onto

the right conveyor.

The separated parts conveyors 1235 take the separated parts thereon to mobile
containers 1218, that are preferably arranged at one end of straight and linear embodied
conveyors 1235. Each of these containers 1218 receives a specific kind of separated part, the
kind of separated part that is put on the conveyor at which’s end the container 1218 is

arranged.

Mobile containers 1219 are provided to receive prime cuts or other separates parts from
each of the prime cuts or main conveyors 1222. Near the end of each of the prime cuts
conveyors 1222, computer controlled flippers 1223 are arranged that are connected to the
computerized overall control system. The flippers 1223 are controlled to steer each prime cut

into a desired container 1219.

It is possible that the computerized overall control system of the processing system has
recorded which prime cut has been put where and when on the prime cuts conveyor 1222. In
that case, the overall control system knows in which order the prime cuts will arrive at the end
section 1224 of the prime cuts conveyor 1222. Based on that information, the right flipper
1223 can be activated at the right time, so the prime cut ends up in the right container 1219.

As an alternative or in addition, a camera can be arranged above the prime cuts
conveyor 1222. The camera can be coupled to a vision system that recognises the prime
cuts. With that information fed into the overall control system, the right flipper 1223 can be
activated at the right time, so the prime cut ends up in the right container 1219. The images of
the camera can also be shown to an operator, who then controls the flippers 1223, either
directly or indirectly.

The containers 1218 and 1219 can be in the same room as tracks 773 with the

processing stations, or in a different room.
Fig. 32**D shows a variant to the embodiment of fig. 32**C. In fig. 32**D, just a single

looped track 773 is present. The carcass part processed in fig. 32**D could for example be a

pig leg part, comprising a pig foot and at least a part of the pig leg.
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Fig. 32***A is shown to illustrate a further possible detail a system according to the
invention. The carcass part processed in fig. 32***A could for example be a pig leg part,
comprising a pig foot and at least a part of the pig leg.

In this embodiment, all separated parts are transported away from the processing
station by means of a separated parts conveyor 1235. Preferably, this separated parts
conveyor 1235 has multiple tracks 1230,1231,1232, each track preferably receiving a specific
kind of separated parts. For example, prime cuts could be placed on track 1230, secondary
cuts (useable meat, but in smaller bits) on track 1231 and waste on track 1232.

In the embodiment shown in the drawings, three tracks are present. However,
alternatively, a different number of tracks is possible. There could be less tracks (one or two),
but also more than three, e.g. five or even ten.

One or more funnels 1245 could be provided in front of each operator standing 1200 on
a platform 1210, on the inside of the fence 1211 when present, in order to make it easier for
the operator to drop the part he separated from the carcass part onto the correct track 1230,
1231, 1232. Usually, just one part will be separated at a processing station 1205, so it would
suffice to have a single funnel at a processing station. If desired a single funnel 1245 is
provided that is movable between distinct positions corresponding to a selected separated
parts conveyor. Alternatively, more funnels 1245 could be present in one or more of the

processing stations.

Fig. 32***B shows a variant of the embodiment of fig. 32***A. The carcass part
processed in fig. 32***B could for example be a pig leg part, comprising a pig foot and at least
a part of the pig leg.

In the embodiment of fig. 32***B, three conveyors 1230), 1231*,1232%, e.g. operable at
distinct speeds, are used instead of the single conveyor 1235 with the multiple tracks
1230,1231,1232.

In the embodiment shown in the drawings, three conveyors are present. However,
alternatively, a different number of conveyors is possible. There could be less conveyors (one

or two), but also more than three, e.g. five or even ten.

Fig. 32***C shows a further variant to the embodiment of fig. 32***A and 32***B. The
carcass part processed in fig. 32***C could for example be a pig leg part, comprising a pig
foot and at least a part of the pig leg.

In the embodiment of fig. 32***C, a funnel 1245’ arranged within reach of the operator
1200 is connected to vacuum transport system 1246. The vacuum transport system is in
particular suitable to remove contaminated pieces of waste (e.g. material that could be a risk

for the health of the operators or for the consumers of the processed meat, such as inflamed
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parts) from the processing station in a safe way. The dangerous waste is removed from the
processing station in a closed system, which significantly reduces the risk of contamination of
the other processing stations or of one or more conveyors.

Each processing station 1205 could be equipped with a funnel 1245’ connected to a
vacuum system for removal of dangerous waste. Alternatively, only those processing stations
at which it is likely that dangerous waste is likely to be encountered could be equipped with

such a funnel.

The skilled person will understand that funnels 1245 (or chutes in general) as shown in
fig. 32***A, 32***B and 32***C can be used in combination with all embodiments of the
invention. Also, the killed person will understand that funnels or chutes 1245’ connected to a
vacuum system 1246 for the removal of hazardous waste as shown in fig. 32***C can be

used in combination with all embodiments of the invention.

Fig. 32***D shows a further embodiment of the system according to the invention. The
carcass part processed in fig. 32***D could for example be a pig leg part, comprising a pig
foot and at least a part of the pig leg.

The system comprises two generally parallel tracks 773, with two rows of multiple
manned processing stations arranged along each of the tracks; the rows of inner track being
on the inside of the inner track and the rows of the outer track on the outside of said track,
generally the rows on the inside and the outside being opposed to one another.

In the embodiment of fig. 32***D, the processes in the processing stations are carried
out by human operators 1200.

As is preferred the operators stand on platforms 1210. The height of the platform above
the floor is preferably adapted to the distance of the track 773 from the floor in the area where
the processing station is arranged. Optionally, the height of the platform above the floor can

be adjusted to the operator’'s body length.

Carcass parts 1 are in this example supplied to the system by means of conveyors
1238. From conveyor 1238, the carcass parts 1 pass over weighing device 1239, where the
carcass parts 1 are weighed individually.

The weight of each carcass part 1 is stored in the computerized overall control system
of the processing system. The weighing device 1239 is an optional feature.

From the weighing devices 1239, the carcass parts proceed to the supply conveyor
1240, which brings the carcass parts 1 to loading station 1241. At the loading station, each
carcass part 1 is arranged in a carrier 750. In this embodiment, this is done manually. The

loading process is facilitated by the supply conveyor 1240, which raises the carcass parts 1 to
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the level of the carriers 750. This way, the operator does not have to lift the carcass parts 1
off the conveyor 1240 in order to arrange them in a carrier. This makes that less physical

strain is put on the operator.

Carriers take the carcass parts 1 along the track 773 along a series of processing
stations. Preferably, in the first series of processing stations, skin, rind and/or fat is removed
from the carcass parts. After that, the carcass part is deboned in the next series of processing
stations. It is however also possible that the carcass part is only deboned in the processing
stations, and that later skin, rind and/or fat is removed from the meat parts that were

separated from the carcass parts.

In this example the operators 1200 drop the parts they separate from the carcass parts
1 onto separated parts conveyor 1235. The separated parts can be end products,
intermediate products or waste.

Preferably, the separated parts conveyor 1235 has at least two separate and parallel
tracks. At some processing stations, one or more funnels 1245 are available. If the operator
drops a separated part into the funnel 1245, the separated part comes on the right track of

the conveyor 1235 without any additional effort or attention of the operator.

A weighing device 1220 can be arranged at one or more processing stations. The
operator in such a processing station separates a part from the carcass part and puts the
separated part on the weighing device. The weighing device weighs the separated part and

preferably stores the weight in the computerized overall control system.

The separated parts conveyor 1235 takes the separated parts to the discharge
conveyors 1251 and 1252. Separated parts on the track of conveyor 1235 that is closest to
the operators come onto discharge conveyor 1251. Discharge conveyor 1251 drops these
separated parts into a container 1218. Separated parts on the track of conveyor 1235 that is
further from the operators come onto discharge conveyor 1252. Along this discharge
conveyor 1252, three operators are present. They take specific types of separated parts from
discharge conveyor 1252 and put them on a conveyor 1253 that is arranged next to them.
The conveyor 1253 takes the separated parts to a container 1281. This way, all containers
1218 receive a specific type of separated parts. When a container 1218 it full, it is removed
and exchanged for an empty one. Where the full container 1218 is then brought to depends

on the nature of the separated parts it contains.
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The separated parts conveyors 1235 may run in the same direction as the trolleys with
the carriers along the track 773, but one or more of them can also run in the opposite
direction. This is shown in fig. 32***D. The conveyors 1235 run in the same direction as the
carriers following the track 773 in the vicinity of the processing stations 1205 in the front of the
figure. Near the processing stations in the back of the picture, the conveyors 1235 and the

carriers move in opposite directions.

Fig. 32***E is shows to illustrate variations of the system of fig. 32***D. The carcass part
processed in fig. 32***E could for example be a pig leg part, comprising a pig foot and at least
a part of the pig leg.

The supply of carcass parts 1 to the system, the separated parts conveyor 1235
receiving the separated parts and the discharge conveyors and containers 1218 are the same

as in fig. 32***D, but may be designed differently.

In the embodiment of fig. 32***E, a number of, here all of, the processing stations are
automated processing stations 1250. There are still some operators positioned alongside the
tracks 773, but they are merely there for checking the operation of the automated processing

stations, for inspection and/or for some trimming if necessary.

The automated processing stations are preferably embodied as carrousel type devices
1260.

One or more chutes 1261 are arranged below each of the carrousels 1260 to receive
parts that are separated by the automated processing stations 1250 and to put them on the

separated parts conveyor 1235.

Fig. 32***E1 shows the weighing by weigher 1239 in more detail. The carcass parts 1
are supplied to the system by belt conveyor 1238. From belt conveyor 1238, they pass over
weigher 1238 to supply conveyor 1240. From the supply conveyor 1240 each carcass part is
arranged in a carrier.

The operation of the weigher 1239 is such that only one carcass part 1 is on it.

When the electronics of the weigher 1239 sense a carcass part 1 is present on the
weigher, the carcass part is weighed. The weight data is processed by weigher electronics
1239a and 1239b. From the weigher electronics, the data can be shown on a screen 1239c,
and/or transferred to an overall control system of the processing line downstream of the

weigher or of the entire meat processing facility.
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Fig. 32***E2 shows a processing station in more detail. An operator 1200 is manually
cutting off a piece of the carcass part 1, which passes by the processing station while being
suspended from a carrier 750. Product support guides 790 present the carcass part 1 in such
a position to the operator that he can make the cut in an ergonomic way, e.g. tilted towards
the operator.

The weigher 1220 is arranged directly in front of the operator 1200, and under the
suspended carcass part 1. After he separated the piece from the carcass part, the operator
1200 puts the separated piece on the weigher 1220 in front of him.

The weigher 1220 weighs the separated piece, and optionally shows the weight on the
(optional) display 1220a. After weighing, the weigher 1220 or operator 1200 transfers the
separated piece onto a separated parts conveyor 1235 (not shown) or onto the buffer belt
(when present).

In a variant to this embodiment, not just the separated piece is weighed, but also the
part that remains in the carrier 750. This can for example be done by moving the trolley that
holds carrier 750 over a weighing bridge in the track it run on, or by fixing a weigher to the
product support guides 790. The force with which the carcass part in the carrier leans against
this weigher can be used to calculate the weight of the carcass part. As a further alternative,

the carcass part can be lifted up and led over a weigher that is arranged in a horizontal plane.

Fig. 32***E3 shows the end of a processing line, for example like the ones shown in fig.
32***D or fig. 32***E in more detail.

The separated parts 1* arrive in this part of the system via conveyor 1252. Mobile
flippers 1223 direct each separated part 1* to one of the operators 1200. In a sophisticated
embodiment the overall control system of the processing line knows of each separated part
when it arrives and preferably also which properties it has. In such an embodiment, the
flippers 1223 direct each separated part to a predetermined operator position.

The operator 1200 takes a separated meat part 1X that was presented to him and
carries out a process (e.g. making a cut) on the work bench 1256 in front of him. At least
some of the operator positions are provided with a weigher 1255, so the separated parts 1*
can be weighed before and/or after the processing by the operator.

Waste that is cut off by the operators can be disposed via bins 1257.

Instead of or in addition to a carrousel 1260 shown in fig. 32***E, a robot 1270 can be
applied in an automated processing station arranged along a track 773. It is possible to mount
a robot 1400 alongside the track 773, as is shown in fig. 32***F. In fig. 32***F, the robot is

mounted on the floor, but alternatively, it could be mounted to the ceiling, or to the frame that
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also holds the track 773. As a further alternative, one or more robots could be mounted on a
carrousel.

In the embodiment shown in fig. 32***F, the robot has two arms 1402,1402 and three
joints 1403,1404, 1405. At the free end of the second robot arm 1402, a tool 1410 (e.g. a
wizard knife or an other kind of knife) is attached. The joints allow rotation in the directions
R1, R2, R3, R4 and R5 as indicated in fig. 32***F.

The robot shown in fig. 32***F is very versatile in the movements it can make, but it is
also highly complex. A robot like this can move the tool relative to the carcass part 1 following
a path that is required to carry out the process and at the same time make the tool follow the
carcass part 1 in its motion along the track 773.

As an alternative, it is possible to use a simpler robot, for example one that can carry
out the movement relative to the carcass part 1 that is required for carrying out the process.
The robot itself can then be mounted on a carriage or a carrousel, which carriage or carrousel

follows the carcass part 1 in its motion along the track.

In particular when one or more processes are carried out on the carcass part held by a
carrier, e.g. carrier 750, in an automated way, using machinery instead of a human operator
for making at least some of the cuts into the carcass parts, it can be very useful to know the
spatial position and/or orientation of one or more elements of each carcass part, and/or the
dimension thereof, and/or what shape they have. Because of the natural variation in animals,
these parameters show quite a large variation, even in carcass parts coming from same
animals from the same farm.

Fig. 32***G shows a processing station 1205 that comprises a scanning device 1430 for
the carcass part, e.g. an optical scanning device or another, preferably non-contact, scanning
device, e.g. using laser technology.

The carcass part scanned in fig. 32***G could for example be a pig leg part, comprising
a pig foot and at least a part of the pig leg.

The scanning device here comprises a ring 1431 that comprises a scanner, e.g. a CT-
scanner. Atthe beginning of the scanning process, the ring 1431 is positioned around a
section of the carcass part that has to be scanned.

The scanning device 1430 follows the movement of the carcass part 1 along the track
773 by moving along a rail 1432, which is e.g. mounted to frame 1201.

During the movement of the scanning device 1430 along rail 1432, the scanning device
also moves to scan along the length of the carcass part, here the ring 1431 is moved in
vertical direction. During this vertical movement, the CT-scanner performs a scan of the
carcass part 1 in the ring. The scanning can be performed during an upward movement of the

ring, during a downward movement of the ring or during both.
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By the time the scanning device 1430 reaches the end of the rail 1432, the scan is
completed, here the ring 1431 is in its lowermost position again, below the carcass part 1.
The scanning device then returns to its initial position at the most upstream part of the rail

1432. The scanned carcass part continues its movement along the track 773.

As an optional feature, the processing station shown in fig. 32***G has an auxiliary
conveyor 1420, comprising one or more carcass part clamps 1422 that can open and close
on command, and that move along with the clamped carcass part, here by means of a driven
chain 1421(e.g. looped) on which said clamps 1422 are mounted. A clamp 1422 is operated
to hold a carcass part 1 during the movement through the processing station 1205 with the
scanning device and move along with the carcass part 1 through the processing station. This
gives additional stability to the carcass part, reducing any swinging of the carcass part and

therewith improving the quality of the data that can be obtained during the scanning.

The data that was acquired in the scanning process, is preferably transformed into an
image, which can be presented to an operator, and/or be stored into the computerized overall
control system. The data can instead or in addition be used to control equipment and or
processes in processing stations downstream of the processing station with the scanning
device. Fig. 32***G shows the variant in which the collected data is processed to form an
image, which can be presented to an operator at any point in the processing system.

Collected scanning device data can be coupled to an individual carcass part, but
combined data can also be used to spot trends in series of carcass parts (e.g. carcass parts
all coming from the same farm) or to detect possibilities for optimising the processing.

In variations to this embodiment, also other types of scanning devices can be used.

Fig. 32***H also shows a processing station 1205 in which data is collected about the
carcass parts 1 to be processed. The carcass part examined in fig. 32***H could for example
be a pig leg part, comprising a pig foot and at least a part of the pig leg.

In the processing station 1205 of fig. 32***H, data is collected by means of a vision
system 1450. The vision system of fig. 32**H comprises multiple, here two, cameras 1451
that are arranged on two opposite sides of the track 773. This way, images can be obtained
from both the front and the back of the carcass part to be processed. Together, this gives
much information about the carcass part. It is, as an alternative lower cost version, also

possible to use just a single camera.

The image or images obtained by the vision system can be presented to an operator,

and/or be stored into the overall control system. The data can instead or in addition be used
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to control equipment and or processes in processing stations downstream of the processing
station with the scanning device. Fig. 32***H shows the variant in which the collected data is
processed as a combination of two images, each shown on a screen 1460. The images can
be presented to an operator at any point in the processing system. Data obtained using the

vision system may be used to determine fat thickness, meat colour and/or blood meat

presence etc.

Collected vision system data can be coupled to an individual carcass part, but
combined data can also be used to spot trends in series of carcass parts (e.g. carcass parts
all coming from the same farm) or to detect possibilities for optimising the processing. For
example, the images can be used to detect a wrong or sub-optimal setting of an automated
processing device upstream of the processing station with the vision system.

With a suitable positioning of the vision system early in the processing line, the vision
system allows to detect abnormalities in carcass parts or in groups of carcass parts early in
the process. This way, corrections can be made before the abnormalities cause trouble, e.g.
by removing the entire carcass part from the line or by removing the part of the carcass part

in which the abnormality occurs.

Fig. 33 shows an embodiment of a system for processing carcass parts of red meat
slaughter animals in accordance with the invention. In particular, the system of fig. 33 is used
for deboning of fore-ends, e.g. of pigs.

Conveyor belt 901 brings the fore-ends that are to be deboned to the system. Already
right at the conveyor 901, first processing station 902 is arranged. At this first processing
stations, two operators carry out some pre-processing of the fore-ends. In particular, they
make a cut to expose the bone. Right downstream of this first processing station 902, a
second processing station 903 is arranged. The second processing station 903 receives the
fore-ends with the exposed bone from the first processing station 902. In the second
processing station 903, the fore-ends are arranged in a loading apparatus 904 by a single
operator.

In a third processing station 905, the fore-ends are received from the loading apparatus
904 and automatically arranged in carriers 950 of overhead conveyor 951. The overhead
conveyor 951 then brings the fore-ends to fourth processing station 906, where the leg is cut
off the fore-end by means of an automatically operated knife. The leg that is cut off falls into
wheeled container 907, that is arranged below the knife of the fourth processing station 906.
When the wheeled container 907 is full, it is removed and replaced by an empty one.

From the fourth processing station 906, the overhead conveyor transports the fore-end

to the fifth processing station 908. Here, the lip part of the chin is removed by an
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automatically operated knife. The removed lip parts fall into wheeled container 908, that is
arranged below the knife of the fifth processing station 907. When the wheeled container 908
is full, it is removed and replaced by an empty one.

The overhead conveyor 951 then takes the fore-ends to the sixth processing station
909. Here, the chin is cut off automatically. The chins 910 fall from the sixth processing
station onto the secondary conveyor 911, which transports them to further processing stations
912,913, 914, 916. In the first further processing station 912, pre-cuts are made into the
chins 910. Then, in the second further processing station 913, an operator checks for any
anomalies, such as abscesses. Chins that contain such anomalies, he puts into container 918
and therewith removes them from the further process.

In the third further processing station 914, rind is removed form the chins. The removed
rind is transferred to wheeled container 915, which is arranged at the discharge of the third
further processing station 914.

At the fourth further processing station 916 a final check is performed, and then the
chins are discharged into wheeled container 917. When container 917 it full, it is moved to a
storage facility and replace with an empty one.

Meanwhile, the overhead conveyor 951 moves the fore-ends further to the sixth
processing station 919. At the sixth processing station 919, two operators open the neck strip.
An auxiliary conveyor 920 that is arranged below the overhead conveyor 951 engages the
fore-ends and lifts the lower part of the fore-ends up. This way, the fore-ends are presented to
the operators of the sixth processing station 919 in such a way that they can easily make the
cut, in an ergonomically advantageous way.

The fore-ends then move on to the seventh processing station 921. This is a large
processing station, in which six operators together move the neck bones of the fore-ends. For
the waste that is produced in the process of removing the neck bone, a funnel 922 that is
connected to a vacuum system is arranged at the location where the waste is produced. The
last 924 of the six operators actually removes the neck bone from the fore-end. He puts the
neck bone on secondary conveyor 923 that takes the neck bones away.

The overhead conveyor 951 moves the fore-ends then along the eighth processing
station 925. Here, an operator checks whether the neck bone has been removed correctly
and entirely. If not, he corrects this. Any waste that he separates from the fore-end he can put
in funnel 926, that is again connected to a vacuum system. The funnel 926 is arranged
directly adjacent to the operator of the eighth processing station 925.

The overhead conveyor 951 then moves the fore-ends to the tenth processing station
927. There, the but is cut off by means of an automatic cutter. The buts fall off the fore-end
onto secondary conveyor 928. In this example, secondary conveyor 928 is a belt conveyor,

that transports the buts along a number of further processing stations.
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At the first further processing station 929 for the buts, an operator brings the buts into
the desired position and orientation for this further processing.

At the second further processing station 930 for the buts, the rind is removed by means
of an automatic derinder. The removed rind is discharged into a wheeled container 931 that is
arranged at the discharge end of the automatic derinder.

At the third further processing station 932 for the buts, four operators trim the buts to
prepare them for packaging. The waste material they cut off can be put into funnel 933, which
is arranged right in front of the operators of the third further processing station 932 for the
buts. The funnel 933 is connected to a vacuum system.

At the fourth further processing station 934 for the buts, the buts are automatically
packaged. From the fourth further processing station 934 for the buts, the packaged buts are
transported to storage.

Meanwhile, the overhead conveyor 951 moves the fore-ends further to the eleventh
processing station 935. At the eleventh processing station 935, skin massage is performed on
the fore-ends.

From there, the fore-ends are transported to the twelfth processing device 936, by
means of the overhead conveyor 951. At the twelfth processing station 936, a pre-cut for the
derinding is made (automatically).

The overhead conveyor 951 transports the fore-ends further to the thirteenth processing
station 937, where a single operator finalises the derinding.

The overhead conveyor 951 then transports the fore-ends further to the fourteenth
processing station 938, where five operators work to expose the humerus bone.

The overhead conveyor 951 then transports the fore-ends further to the fifteenth
processing station 939, where a single operator works to remove the exposed humerus bone.
The operator puts the removed humerus bones onto secondary conveyor 940, which
discharges the removed humerus bones into wheeled container 941.

The overhead conveyor 951 then transports the fore-ends further to the sixteenth
processing station 942, where three operators work to roll out the cushion. The waste they
trim off in this process can be put on the secondary conveyor 943, which is arranged right in
front of the operators. The secondary conveyor 943 discharges the waste into wheeled
container 944.

The overhead conveyor 951 then transports the fore-ends further to the seventeenth
processing station 945, where two operators work to remove the cushion. They put the
separated cushions on the secondary conveyor 946, which is arranged right in front of them.

The secondary conveyor 946 discharges the cushions into wheeled container 947.
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The overhead conveyor 951 then transports the fore-ends further to the eighteenth
processing station 948, where the meat is removed automatically from the radius bone. The
removed meat falls onto secondary conveyor 949.

The secondary conveyor 949 takes the meat to an automatic derinder 952. The
automatic derinder discharges the removed rind into wheeled container 953, that is arranged
at the discharge end of the derinder 952.

The derinded meat is then presented to two operators at further processing station 954.
The operators perform a final inspection, and if necessary, some trimming.

After the removal of the meat at the eighteenth processing station 948, only the radius
bone is still carried by the carrier 950 of the overhead conveyor 951. At the final processing
station 955, the bone is removed from the carrier 950. It is discharged directly into wheeled
container 956.

The now empty carrier 950 is returned to the third processing station 905 by the
overhead conveyor 951, where a fore-end is arranged in it again.

In a process of the type described above, the carcass part looses much of its rigidity
when the majority of the bones have been removed. However, the applicant has found that if
the rind is not removed before the majority of the bones is, the rind provides enough stability
to the carcass part to process it further.

Therefore, it can be advantageous if the derinding of the part of the carcass part that is
arranged in (in particular: suspended from) the carrier takes place after the removal of the
majority of the bones.

It is possible that this derinding is carried out while the carcass part is still suspended
from the carrier. A further advantage of this is that the carcass part is still held by the holding
zone or reference portion that is was held by all along the process. This means that the
location and orientation of the elements of the carcass part remains known for the derinding

process.

In a variant to the embodiment of fig. 33, deskinning, derinding and fat removal takes
place after arranging the carcass part in the carrier of the system in which it is processed (e.g.
deboned) but before the removal of prime cuts, e.g. right after the removal of the chin. This
variant is in particular suitable for processing carcass parts that have been cooled with the

skin on.

Fig. 34 shows a further embodiment of a system according to the invention.

In the example of fig. 34, a first overhead conveyor 350 brings red meat carcass halves

301 into the system.
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At a first processing station 310, the carcass halves 301 are cut into three parts: a fore-
end 302, a middle part 303 and a ham 304. Fig. 34A shows this in more detail.

Before they are separated from the rest of the carcass half, the fore-ends are already
engaged by first fore-end conveyor 360. Once the separation of the fore-end from the rest of
the carcass half is complete, the first fore-end conveyor 360 carries the weight of the

separated fore-ends and transports them to a fore-end processing system.

The fore-end processing system comprises a selection station 321. In this selection
station some measurements are performed on the fore-end (such as measurement of weight
and fat percentage at various locations), and an automated visual inspection takes place
using an image analysis-system. On the basis of the measurement results and the results of
the visual inspection, it is decided which processing steps will be carried out on each

individual fore-end.

Downstream of the selection station 321, the fore-ends are distributed over two
processing lines. Some of the fore-ends are removed from the first fore-end conveyor 360 by
discharge station 322. Those fore-ends fall onto secondary conveyor 323, which transports
them to a first fore-end processing line (not shown).

The fore-ends that remain in first fore-end conveyor are subjected to a final check by a
human inspector before they are transferred to a second fore-end processing line 320 by
means of transfer station 325. The second fore-end processing line 320 comprises second
fore-end conveyor 361, which is an overhead conveyor, and a plurality of processing stations
326 that are arranged along the track of the second fore-end conveyor 361. At the processing
stations, process steps are carried out on the passing fore-ends, either manually,

automatically or semi-automatically.

For aiding the processing of the fore-ends, an auxiliary conveyor 326 is provided below
the second fore-end conveyor 361. The auxiliary conveyor 362 engages the fore-ends and
lifts the lower part of the fore-ends up. This results in that the fore-ends are tilted toward the
operator or towards the tools of the processing stations. It also provides additional support, so
that the processing forces do not move the fore-ends too much relative to the tools used in

the processing stations.

Further, a discharge conveyor 363 is provided for receiving any waste that is produced

in the processing station and for removing it from the fore-end processing system.
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Preferably, at least the second fore-end processing line 320 is flexible with respect to
the process steps that are carried out. For example, the operators that work in the processing
stations 326 in which one or more processing steps are carried out manually, are instructed
(for example by means of a screen in front of them or otherwise adjacent to them) separately
for each individual fore-end that is transported through their processing station whether to
perform their process step or not, or e.g. to make a cut at an indicated location. The
instructions come from the selection station 321. The information from the selection station
321 is preferably also used to control the automated processing stations 326 of the second
fore-end processing line 320. Based on this information, processing stations can be controlled
to stay idle or to carry our one or more processing steps when a particular fore-end passes

through, or to make a cut at a certain location.

Before they are separated from the rest of the carcass half, the middle parts are already
engaged by middle part conveyor 370. Once the separation of the middle part from the rest of
the carcass half is complete, the middle part conveyor 370 carries the weight of the separated
middle parts. The separated middle parts are then arranged on a conveyor 371 and

transported further to a middle parts processing system (not shown in further detail).

When the fore-end and middle part are removed, only the ham still is arranged in the
carrier of the first overhead conveyor 350. This first overhead conveyor takes the hams to a
transfer station 381, where the hams are taken out of the carriers of the first overhead
conveyor 350 and arranged in carriers of a ham conveyor 380. The ham conveyor 380 is also

an overhead conveyor.

The ham conveyor 380 takes the hams to either a first ham processing line (not shown)

or a second ham processing line 340..

The ham processing system comprises a selection station 341. In this selection station
some measurements are performed on the ham (such as measurement of weight and fat
percentage at various locations), and an automated visual inspection takes place using an
image analysis-system. On the basis of the measurement results and the results of the visual

inspection, it is decided which processing steps will be carried out on each individual ham.

Downstream of the selection station 341, the hams are distributed over two processing

lines. Some of the hams are removed from the first ham conveyor 380 by discharge station
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342. Those hams fall onto secondary conveyor 343, which transports them to a first ham

processing line (not shown).

The hams that remain in first ham conveyor are subjected to a final check by a human
inspector before they are transferred to a second ham processing line 340 by means of
transfer station 345. The second ham processing line 340 comprises second ham conveyor
381, which is an overhead conveyor, and a plurality of processing stations 346 that are
arranged along the track of the second ham conveyor 381. At the processing stations,
process steps are carried out on the passing hams, either manually, automatically or semi-

automatically.

For aiding the processing of the hams, an auxiliary conveyor 346 is provided below the
second ham conveyor 381. The auxiliary conveyor 382 engages the hams and lifts the lower
part of the hams up. This results in that the hams are tilted toward the operator or towards the
tools of the processing stations. It also provides additional support, so that the processing

forces do not move the hams too much relative to the tools used in the processing stations.

Further, a discharge conveyor 383 is provided for receiving any waste that is produced
in the processing station and for removing it from the ham processing system.

Preferably, at least the second ham processing line 340 is flexible with respect to the
process steps that are carried out. For example, the operators that work in the processing
stations 346 in which one or more processing steps are carried out manually, are instructed
(for example by means of a screen in front of them or otherwise adjacent to them) separately
for each individual ham that is transported through their processing station whether to perform
their process step or not, or e.g. to make a cut at an indicated location. The instructions come
from the selection station 341. The information from the selection station 341 is preferably
also used to control the automated processing stations 326 of the second ham processing
line 340. Based on this information, processing stations can be controlled to stay idle or to
carry our one or more processing steps when a particular ham passes through, or to make a

cut at a certain location.

Fig. 35 shows a further embodiment of a system according to the invention.

In this embodiment, an overhead conveyor is provided (not shown for reasons of
clarity), which comprises a track 1051. Carriers 1050 are lead by trolleys (not shown for
reasons of clarity) along the track 1051 in direction of transport T. The trolleys are preferably

connected to adjacent trolleys by means of a chain or cable.
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Each of the carriers carries a red meat carcass or carcass part to be processed. The
processing is carried out by processing stations 1020,1030,1040. First processing station
1020 is adapted to make a first cut using circular knife 1021. Second processing station 1030
is adapted to make a second cut using circular knife 1031. Third processing unit 1040

performs two derinding steps, that are carried out by rollers 1041 and 1042, respectively.

The system of fig. 35 further comprises a selection device 1010. The selection device
1010 comprises a measurement unit with a plurality of sensors 1011,1012,1013. The sensors
1011,1012,1013 determine different properties of the carcass or carcass part to be processed
by the system. The measurement data is collected by data collection unit 1014, and then
processed by processor 1015. The processor also receives data from data input 1016 about
the required output of the system, in term of which end products should be produced and how
much of each type of end product is to be produced. The processor 1015 determines which
process steps are to be carried out on each individual carcass or carcass part to be
processed based on the combined information from the data collection unit 1014 and the data
input 1016.

This information is then transferred to a system control device 1067, that comprises an
allocation control device 1060. The allocation control device 1060 receives the instructions
with respect to the processing of each individual carcass or carcass part in its input unit 1065.
Output unit 1066 of the allocation control device 1060 is in the example of fig. 35 connected
to cams 1061, 1062 that are arranged at various locations along the track 1051 of the

overhead conveyor.

In the embodiment of fig. 35, the carriers are all provided with orientation control arms
1052 and 1053. Furthermore, all carriers are rotatable about a vertical axis 1054 relative to

the trolley to which they are connected.

The cams 1061,1062 are all moveable between a position close to the track and a
position further away from the track. The positions are shown in solid and dashed lines
respectively in fig. 35. When they are in a position close to the track, they are engaged by one
of the arms 1052,1053 of the carriers that pass by. When this happens, the cam stops the
arm, while the trolley moves the carrier on. This causes the carrier to rotate about axis 1054.
By means of this rotation, the carrier can bring the carcass or carcass part it hold either within

reach or out of reach of the tools of a processing station.
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In the example of fig. 35, carcass part 1002 has to be processed by the first processing
station 1020. The carrier is in such a position that the circular knife 1021 can engage the

carcass part 1002.

In contrast, the carcass part 1003 should not be processed by second processing
station 1030. Therefore, cam 1062 just upstream of the second processing station 1030
assumed its position close to the track just before the carrier holding carcass part 1003 was
about to pass. As a result, this cam 1062 engaged arm 1053 of the carrier holding carcass
part 1003, which resulted in that the carcass part 1003 was pivoted away form the circular
knife 1031.

If carcass part 1003 is to be processed by the next processing station, the cam 1061
just downstream of processing station 1030 will be arranged in its position close to the track
1051, thereby engaging arm 1052 and pivoting the carrier back about axis 1054.

The same way, in the example of fig. 35, carcass part 1004 has been pivoted away

because it should not be processed by roller 1041.

In the embodiment of fig. 35, furthermore a measuring device 1068 has been provided.
It takes measurements of the carcass parts passing by at a location downstream of the
second processing station 1030. The measurement data is transmitted to the system control
device 1067, that uses the information from the measuring device 1068 as input for the
control of the processing stations 1020 and 1030. Measuring device 1068 can for example
comprise a camera, that checks whether the first and second cuts are made at the right
positions. If not, the position of the knife 1021,1031 can be adapted based on the information

provided by the measuring device 1068.

Fig. 36 shows a further embodiment of a system according to the invention.

In this embodiment, an overhead conveyor is provided (not shown for reasons of
clarity), which comprises a track 1051. Carriers 1050 are lead by trolleys (not shown for
reasons of clarity) along the track 1051 in direction of transport T. The trolleys are preferably

connected to adjacent trolleys by means of a chain or cable.

Each of the carriers carries a red meat carcass or carcass part to be processed. The
processing is carried out by processing stations 1020,1030,1040. First processing station
1020 is adapted to make a first cut using circular knife 1021. Second processing station 1030
is adapted to make a second cut using circular knife 1031. Third processing unit 1040

performs two derinding steps, that are carried out by rollers 1041 and 1042, respectively.
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The system of fig. 36 further comprises a selection device 1010. The selection device
1010 comprises a measurement unit with a plurality of sensors 1011,1012,1013. The sensors
1011,1012,1013 determine different properties of the carcass or carcass part to be processed
by the system. The measurement data is collected by data collection unit 1014, and then
processed by processor 1015. The processor also receives data from data input 1016 about
the required output of the system, in term of which end products should be produced and how
much of each type of end product is to be produced. The processor 1015 determines which
process steps are to be carried out on each individual carcass or carcass part to be
processed based on the combined information from the data collection unit 1014 and the data
input 1016.

This information is then transferred to a system control device 1067, that comprises an
allocation control device 1060. The allocation control device 1060 receives the instructions
with respect to the processing of each individual carcass or carcass part in its input unit 1065.
Output unit 1066 of the allocation control device 1060 is in the example of fig. 36 connected
to cams 1061, 1062 that are arranged at various locations along the track 1051 of the
overhead conveyor.

In the embodiment of fig. 36, the tools of the processing stations the entire processing
stations are moveable to and away from the track 1051. If a carcass part passes by that has
to be processed, the tool or processing station assumes its position close to the track, so that
the tool or tools of the processing station can engage the carcass or carcass part to be
processed. If a carcass or carcass part passes by that should not be processed by the
processing station, the processing station or the respective tool assumes its position away
from the track, so the tool of the processing station does not come into engagement with that

particular carcass part.

In the example of fig. 36, carcass part 1002 has to be processed by the first processing
station 1020. Processing station 1020 is therefore positioned close to the track 1051 so that

the circular knife 1021 can engage the carcass part 1002 in order to make the first cut.

In contrast, the carcass part 1003 should not be processed by second processing
station 1030. Therefore, the entire processing station 1030, and with it circular knife 1031,
has been retracted to its position away from the track 1051. Carcass part 1003 can now pass

processing station 1030 without being cut into by the circular knife 1031.
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Likewise, the carcass part 1004 should not be processed by the first roller 1041 of third
processing station 1040. Third processing station 1040 has a fixed position relative to the
track 1051, but its rollers 1041,1042 are moveable to and away from the track. Because
carcass part 1004 should not be processed by the first roller 1041 of the third processing
station 1040, first roller 1041 has been retracted to its position away from the track 1051.
Carcass part 1004 can now pass the first roller 1041 of the third processing station 1040

without being treated by the roller 1041.

Carcass part 1005 should be processed by the second roller 1042 of the third
processing station 1040. Therefore, roller 1042 has assumed its position close to the track so

it can engage and process carcass part 1005.

Although not shown, the embodiment of fig. 36 can be provided with a measuring

device for control of the processing stations just like the embodiment of fig. 35.

Fig. 37 shows an embodiment of a system according to the invention.

In this embodiment, an overhead conveyor is provided (not shown for reasons of
clarity), which comprises a track 1051. Carriers 1050 are lead by trolleys (not shown for
reasons of clarity) along the track 1051 in direction of transport T. The trolleys are preferably
connected to adjacent trolleys by means of a chain or cable.

Each of the carriers carries a red meat carcass or carcass part to be processed. The
processing is carried out by processing stations 1020,1030,1040. First processing station
1020 is adapted to make a first cut using circular knife 1021. Second processing station 1030
is adapted to make a second cut using circular knife 1031. Third processing unit 1040

performs two derinding steps, that are carried out by rollers 1041 and 1042, respectively.

The system of fig. 37 further comprises a selection device 1010. The selection device
1010 comprises a measurement unit with a plurality of sensors 1011,1012,1013. The sensors
1011,1012,1013 determine different properties of the carcass or carcass part to be processed
by the system. The measurement data is collected by data collection unit 1014, and then
processed by processor 1015. The processor also receives data from data input 1016 about
the required output of the system, in term of which end products should be produced and how
much of each type of end product is to be produced. The processor 1015 determines which
process steps are to be carried out on each individual carcass or carcass part to be
processed based on the combined information from the data collection unit 1014 and the data
input 1016.
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This information is then transferred to a system control device 1067, that comprises an
allocation control device 1060. The allocation control device 1060 receives the instructions
with respect to the processing of each individual carcass or carcass part in its input unit 1065.
Output unit 1066 of the allocation control device 1060 is in the example of fig. 37 connected
to cams 1061, 1062 that are arranged at various locations along the track 1051 of the

overhead conveyor.

In the embodiment of fig. 37, moveable guides 1070 are provided that can engage a
passing carcass or carcass part. The guides 1070 are moveable between a position close to
the track 1051 and a position away from the track 1051. When a guide 1070 is in its position
close to the track, it engages a passing carcass or carcass part and pushes the carcass or

carcass part out of reach of the tools of the processing station the guide is arranged close to.

In the example of fig. 37, carcass part 1002 has to be processed by the first processing
station 1020. Guide 1070 is therefore positioned away from the track 1051 so that the circular

knife 1021 can engage the carcass part 1002 in order to make the first cut.

In contrast, the carcass part 1003 should not be processed by second processing
station 1030. Therefore, the guide 1071 is positioned close to the track 1051. Carcass part
1003 is pushed out of reach of the circular knife 1031 so that carcass part 1003 can now pass

processing station 1030 without being cut into by the circular knife 1031.

Likewise, the carcass part 1004 should not be processed by the first roller 1041 of third
processing station 1040. Therefore, the guide 1072 is positioned close to the track 1051.
Carcass part 1004 is pushed out of reach of the first roller 1041 so that carcass part 1004 can

now pass first roller 1041 without being processed by it .
Carcass part 1005 should be processed by the second roller 1042 of the third
processing station 1040. Therefore, guide 1073 has assumed its position away from the track

so that second roller 1042 can engage and process carcass part 1005.

Although not shown, the embodiment of fig. 37 can be provided with a measuring

device for control of the processing stations just like the embodiment of fig. 35.

The embodiments of fig. 35, 36 and 37 show ways in which certain processing stations

in a processing line can be bypassed. This allows that carcass parts, e.g. pig legs, are
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processed differently while they all go through the same processing line. This adds flexibility
to the meat processing system.

It is possible to incorporate bypassing, for example in the form shown in fig. 25, 36 and
37, into the processing systems according to other embodiments shown in this application,

eg. the embodiments shown in fig. 32 — 34.

Clauses:

The invention pertains to systems, methods and devices according to any one of the
following clauses:

1. System for processing a carcass part of a slaughtered porcine, bovine, ovine,
or caprine animal, e.g. a carcass part of a porcine animal, e.g. a leg or shoulder part of a
porcine animal, which carcass part comprises a holding zone, which holding zone comprises
bone with soft tissue thereon,

which system comprises at least one carrier for carrying said carcass part, and which
carrier comprises a retaining assembly for retaining the carcass part by the holding zone, the

retaining assembly being adapted to engage on the exterior of the soft tissue.

2. System according to clause 1, wherein the retaining assembly is adapted to

bear the weight of the carcass part.

3. System according to one or more of the preceding clauses, wherein the

retaining assembly comprises a plate with a slot adapted to receive the holding zone.

4. System according to clause 3, wherein the slot has an entrance portion and a

retaining portion, wherein the entrance portion is wider than the retaining portion.

5. System according to one or more of the clauses 3 - 4, wherein a protrusion

extends into the slot.

6. System according to one or more of the preceding clauses, wherein the system
comprises a plurality of carriers, and wherein the system further comprises a conveyor device
which comprises:

- a track,

- a plurality of trolleys that are moveable along said track,

- possibly, a drive system for driving the trolleys along said track,

wherein each of the carriers is connected to at least one trolley.
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7. System according to clause 6, wherein the carrier is rotatable about an axis of
rotation with respect to said one or more trolleys, e.g. a vertical axis, and wherein the carrier

comprises a rotation element for rotating the carrier about said axis of rotation.

8. System according to clauses 6 and 7, wherein the axis of rotation extends in a

vertical plane and perpendicular to the track.

9. System according to one or more of the preceding clauses, wherein the
retaining assembly is pivotable about at least one axis with respect to the carrier, e.g. a

horizontal axis.

10. System according to clauses 6 and 9, wherein the retaining assembily is
pivotable about a horizontal pivot axis with respect to the one or more trolleys, and wherein

said pivot axis is or can be oriented parallel to the track.

11. System according to any of the clauses 6-10, wherein the system further
comprises a cam track, which cam track is arranged along the track of the conveyor device,
and wherein at least one carrier is provided with a cam follower, which cam follower is
adapted to cooperate with said cam track in controlling the position and/or orientation of at

least a part of the carrier.

12. System according to any of the clauses 6-11, wherein at least one processing
station is arranged along the track, which processing station comprises at least one product

support guide for supporting the carcass part during the processing.

13. System according to clause 12, wherein the product support guide is
arranged to change the orientation of the carcass part relative to the track of the transport

system.

14. System according to any of the clauses 6 -13, wherein at least one of the
carriers comprises either an olecranon retaining assembly, a knee retaining assembly, or a

retaining assembly with a pig foot aperture, preferably a pig foot slot.
15. Method for processing a carcass part of a porcine, bovine, ovine, or caprine

slaughtered animal,

which method comprises the following steps:
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- providing a carcass part of a slaughtered porcine, bovine or ovine animal, which
carcass part comprises a holding zone, which holding zone comprises bone with soft tissue
thereon,

- identifying said holding zone,

- providing a carrier having a retaining assembly for holding the carcass part by the
holding zone,

- making the retaining assembly engage the soft tissue of the holding zone,

- processing the carcass part.

16. Method according to clause 15, wherein the method further comprises the step

of making the carrier come to bear the weight of the carcass or carcass part.

17. Method according to clause 15 or 16, which method further comprises the step
of applying a guiding or orienting force is applied onto the carcass part such that the position
and/or orientation of the carcass part relative to the retaining assembly changes under

deformation of the soft tissue.

18. Method according to clause 17, wherein the part of the surface of the holding
zone where the retaining assembly engages the holding zone does not move relative to

retaining assembly when a guiding or orienting force is applied.

19. Method according to any of the clauses 15 -18, wherein holding zone is a
reference part of the carcass part, wherein the holding zoned preferably comprises one of

olecranon, the knee, the foot, the shoulder blade, the pelvis.

20. Method according to any of the clauses 15 -19, wherein the method further

includes moving one or more carriers along a track of a conveyor device.

21. Method according to clause 20, wherein at least one carrier is rotatable relative
to the track of the conveyor device, e.g. about a vertical axis, and wherein the method

comprises the rotating said carrier relative to the track.

22. System for processing a carcass part of a slaughtered porcine, bovine, ovine,
or caprine animal,
which carcass part comprises a first end, a second end and a reference portion, which

is present between the first end and the second end,
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which system comprises at least one carrier for carrying said carcass part of a
slaughtered animal, and wherein the carrier comprises a retaining assembly for holding the
carcass part by the reference portion, which retaining assembly preferably has a shape that is

adapted to the shape and size of said reference portion.

23. System according to clause 22, wherein the retaining assembly is adapted to

bear the weight of the carcass part.

24. System according to clause 22 or 23, wherein the carcass part comprises a
shoulder part of a slaughtered animal, in particular of a porcine animal, which shoulder part
comprises:

- at least a part of the humerus bone,

- at least a part of the radius, ulna, and

- the olecranon,

- at least a part of the meat that is naturally present on the humerus bone, radius, ulna
and olecranon,

in which carcass part the olecranon is the reference part,

in which system the retaining assembly of the carrier is an olecranon retaining assembly

engaging on the olecranon, preferably on the bone structure of the olecranon.

25. System according to clause 24, wherein the olecranon retaining assembly
comprises:

- a first jaw, for engaging a first side of the olecranon,

- a second jaw, for engaging a second side of the olecranon, such that the olecranon
can be clamped between the first jaw and the second jaw,

- an actuator, for moving the first jaw and the second jaw relative to each other.

26. System according to clause 22 or 23, wherein the carcass part comprises a
ham of a slaughtered animal, in particular of a porcine animal, which ham comprises:

- a knee,

- at least a part of the femur bone, adjacent to the knee

- at least a part of the tibia bone and fibula bone, adjacent to the knee

- at least a part of the meat that is naturally present on the femur bone, tibia bone and
fibula bone,

in which carcass part the knee is the reference part, and in which system the retaining

assembly is a knee retaining assembly engaging on the knee.
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27. System according to clause 26, wherein the knee retaining assembly
comprises:

- a first jaw, which first jaw is provided with a projecting and penetrating pin for
penetrating the carcass part between the tibia bone and the fibula bone, adjacent to the knee,

- a second jaw, for engaging the knee,

- an actuator, for moving the first jaw with the projecting pin and the second jaw relative

to each other.

28. System according to any of the preceding clauses, wherein the retaining
assembily is pivotable or rotational about at least one axis with respect to the carrier, e.g. a

horizontal axis.

29. System according to any of the preceding clauses, wherein the retaining
assembly is rotatable in a plurality of planes relative to a stationary support structure or the

track of a conveyor device.

30. System according to clause 29, wherein at least two planes in which the

retaining assembily is rotatable are perpendicular to each other.

31. System according to any of the preceding clauses, wherein the orientation of

the retaining assembly can be locked by a locking device.

32. System according to any of the preceding clauses, wherein the carrier further

comprises control means for controlling the orientation of the retaining assembly.

33. System according to any of the preceding clauses, wherein the system further
comprises:

- at least one a processing station,

- a conveyor device transporting the carriers along a track, the processing station being
arranged along said track,

wherein the conveyor comprises at least one trolley, wherein each carrier is connected

to one or more trolleys.
34. System according to clause 33, wherein the system further comprises means

for controlling the orientation of the carrier relative to the one or more trolleys to which said

carrier is connected, which means are arranged alongside the track.
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35. System according to clause 33 or 34, wherein the conveyor device is an
overhead conveyor, and wherein the retaining assembly of a carrier is arranged below the

one or more trolleys to which said carrier is connected.

36. System according to clause 33 or 34, wherein the retaining assembly of a

carrier is arranged above the one or more trolleys to which said carrier is connected.

37. System according to any of the clauses 33 - 36, wherein the system further
comprises locking means for locking the orientation of the lock of a carrier relative to the one

or more trolleys to which said carrier is connected.

38. System according to any of the preceding clauses, wherein the system further
comprises:

- a stationary support structure, the carrier being arranged on said stationary support
structure,

- a processing station, the processing station being associated with said stationary
support structure,

- and possibly a carcass part supply means for supplying a carcass part to the carrier.

39. System according to clause 38, wherein the stationary support comprises
means for controlling the orientation of the carrier and/or the retaining assembly of a carrier

relative to said stationary support.

40. System according to clause 38 or 39, wherein the stationary support comprises
locking means for locking the orientation of the carrier and/or the retaining assembly of a

carrier relative to said stationary support.

41. System according to any of the preceding clauses, wherein the system further
comprises a classification system for determining to which further processing steps the

carcass part will be subjected.

42. System according to clause 41, wherein the system further comprises a
plurality of further processing lines for carrying out further processing steps on the carcass
part, which processing lines are arranged in parallel, and

a transfer station which is adapted to use input from the classification system, which
transfer station is adapted to transfer a carcass part to one of the further processing lines,

wherein information from the classification is used to control the transfer station.
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43. Method for processing a carcass part of a slaughtered porcine, bovine, ovine,
or caprine animal,

which carcass part comprises a first end, a second end and a reference part, which is
present between the first end and the second end,

which method comprises the following steps:

- providing the carcass part,

- identifying the reference part,

- providing a system according to clause 22,

- holding the carcass part by the reference part by means of the retaining assembily,

- processing the carcass part while the carrier holds the carcass part.

44. Method according to clause 43, further comprising the step of making the

carrier bear the weight of the carcass part.

45, Method according to clause 43 or 44, wherein the carcass part comprises a
shoulder part of a slaughtered animal, in particular of a porcine animal, which shoulder part
comprises:

- at least a part of the humerus bone,

- at least a part of the radius, ulna, and

- the olecranon,

- at least a part of the meat that is naturally present on the humerus bone, radius, ulna
and olecranon,

wherein the olecranon is the reference part,

and wherein an olecranon retaining assembly is engaged on the olecranon.

46. Method according to clause 43 or 44, wherein the carcass part comprises a
ham of a slaughtered animal, in particular of a porcine animal, which ham comprises:

- a knee,

- at least a part of the femur bone, adjacent to the knee

- at least a part of the tibia bone and fibula bone, adjacent to the knee

- at least a part of the meat that is naturally present on the femur bone, tibia bone and
fibula bone,

wherein the knee is the reference part,

and wherein a knee retaining assembly is engaged on the knee.
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47. Method according to clause 45, which method further comprises the step of
detaching meat from the olecranon, such that a part of the olecranon bone becomes exposed
or at least reachable from the outside of the carcass part, which step is carried out before
introducing the olecranon in the olecranon retaining assembly,

and wherein the olecranon retaining assembly engages the olecranon at a location that

is at least substantially free from meat.

48. Method according to clause 45, wherein the carcass part that is provided has
the olecranon bone at least partly covered by soft tissue, wherein the retaining assembily is

made to engage the carcass part by the soft tissue on the olecranon bone.

49. Method according to clause 45, in which method an olecranon retaining
assembily is provided that comprises a first jaw and a second jaw, and wherein the olecranon
is held in the olecranon retaining assembly by clamping said olecranon between said first jaw

and said second jaw.

50. Method according to clause 46, which method further comprises the step of
detaching meat from the knee, such that a part of the bones of or adjacent to the knee
becomes exposed or at least reachable from the outside the carcass part, which step is
carried out before locking the knee in the knee retaining assembly,

and wherein the knee retaining assembly engages the knee at a location that is at least

substantially free from meat.

51. Method according to clause 50, wherein the carcass part that is provided has
the knee at least partly covered by soft tissue, wherein the retaining assembly is made to

engage the carcass part by the soft tissue on the knee.

52. Method according to clause 50, in which method a knee retaining assembily is
provided that comprises a hook, and wherein the knee is held in the knee retaining assembly
by making the hook of the knee retaining assembly penetrate the carcass part between the

tibia bone and the fibula bone, adjacent to the knee.

53. Slaughtered pig shoulder parts conveyor device for conveying individual pig
shoulder parts, wherein an individual pig shoulder part includes:

- at least a part of the humerus bone,

- at least a part of the radius, and of the ulna

- the olecranon,
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- at least a part of the meat that is naturally present on the humerus bone, the radius,
the ulna,
said conveyor device comprising:
- a track,
- one or more pig shoulder part carriers movable along said track, each carrier being
adapted to carry an individual pig shoulder part,
wherein each carrier has one shoulder part retaining assembly adapted to engage on a
single pig shoulder part so as to retain the pig shoulder part,
wherein the retaining assembly is an the olecranon retaining assembly that is adapted

to engage on the olecranon.

54. Conveyor device according to clause 53, wherein the olecranon retaining
assembly comprises:

- a first jaw adapted to engage a first side of the olecranon,

- a second jaw adapted to engage a second side of the olecranon,

- which first and second jaws are movable relative to one another between an opened
position wherein the olecranon can be introduced between the first and second jaws, and a

closed position, wherein the olecranon is held between the first and second jaws,

- an actuator, for moving the first jaw and the second jaw relative to each other.

55. Conveyor device according to clause 54, where the first jaw has two teeth and
between them an olecranon slot 38 adapted to receive a portion of the olecranon, preferably

a V-shaped slot.

56. Conveyor device according to clause 55, where the second jaw is adapted to

push the olecranon in the slot of the first jaw and to hold the olecranon in said slot.

57. A carrier for an individual pig shoulder part, wherein an individual pig shoulder
part includes:

- at least a part of the humerus bone,

- at least a part of the radius, and of the ulna

- the olecranon,

- at least a part of the meat that is naturally present on the humerus bone, the radius,
the ulna,

wherein the carrier is adapted to carry an individual pig shoulder part and has one

shoulder retaining assembly adapted to engage on a single pig shoulder part so as to retain
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the pig shoulder part, wherein the retaining assembly is an the olecranon retaining assembly

that is adapted to engage on the olecranon.

58. Method for conveying and/or processing a pig shoulder part, wherein use is

made of a device and/or a carrier according to one or more of the preceding clauses 53 - 57.

59. Slaughtered pig ham part conveyor device, which pig ham part comprises:

- a knee,

- at least a part of the femur bone, adjacent to the knee

- at least a part of the tibia bone and fibula bone, adjacent to the knee

- at least a part of the meat that is naturally present on the femur bone, tibia bone and
fibula bone,

said conveyor device comprising:

- a track,

- one or more pig ham part carriers movable along said track, each carrier being
adapted to carry an individual pig ham part, wherein each carrier has one pig ham part
retaining assembly adapted to engage on a single pig ham part so as to retain the pig ham
part, wherein the retaining assembly is a knee retaining assembly that is adapted to engage

on the knee of the pig ham part.

60. Conveyor device according to clause 59, wherein the knee retaining assembly
comprises:

- a first jaw, which first jaw is provided with a projecting pin adapted to penetrate the
carcass part between the tibia bone and the fibula bone, adjacent to the knee,

- a second jaw, for engaging the knee,

- an actuator adapted to move the first jaw with the projecting pin and the second jaw
relative to each other between an opened position wherein the knee can be introduced
between the first and second jaws, and a closed position, wherein the knee is held between

the first and second jaws and the pin is penetrated into the carcass part.

61. A carrier for an individual pig ham part, wherein an individual pig ham part
includes:

- at least a part of the humerus bone,

- at least a part of the radius, and of the ulna

- the olecranon,

- at least a part of the meat that is naturally present on the humerus bone, the radius,

the ulna,
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wherein the carrier is adapted to carry an individual pig ham part and has one shoulder
retaining assembly adapted to engage on a single pig ham part so as to retain the pig ham
part, wherein the retaining assembly is an the olecranon retaining assembly that is adapted to

engage on the olecranon.

62. Method for conveying and/or processing a pig ham part, wherein use is made

of a device and/or a carrier according to one or more of the preceding clauses 59 - 61.

63. Slaughtered pig leg parts conveyor device, for conveying individual pig leg
parts, wherein an individual pig leg part includes at least a portion of a pig leg and the pig
foot, said conveyor device comprising:

- a track,
- one or more pig leg part carriers movable along said track, each carrier being
adapted to carry an individual pig leg part,

wherein each carrier has one pig foot retaining assembly adapted to engage on a single
pig foot so as to retain the pig leg part in a position suspended from the carrier,

wherein the retaining assembly includes a pig foot aperture adapted to receive the pig

foot.

64. Conveyor device according to clause 63, wherein the retaining assembily is
rotatable about vertical axis, and wherein the carrier is provided with a rotation or an indexing
mechanism providing multiple predetermined angular positions of the retaining assembly

about said vertical axis

65. Conveyor device according to clause 63 or 64, wherein the retaining assembly
has a pig foot slot adapted to receive the pig foot, which slot is open at one end thereof to

introduced the pig foot sideways into the slot and remove the pig foot sideways from the slot.

66. Conveyor device according to one or more of the preceding clauses 63 - 65,
wherein the retaining assembly includes a pig foot aperture adapted to receive the pig foot,
the aperture having a rigid reference face, the retaining assembly being adapted to receive
the pig foot with its central metatarsal bones adjacent said rigid reference face, and the

retaining assembly being adapted to press the lateral metatarsal towards the reference face.
67. Conveyor device according to clause 66, wherein the aperture is a pig foot slot
which is open at one end thereof to introduce the pig foot sideways into the slot and remove

the pig foot sideways from the slot, wherein the slot has a narrowing entrance portion at its
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open end leading to a retaining portion of the slot, the retaining portion including the reference
face, such that upon sideways introduction of the pig foot into the slot, the narrowing entrance
portion presses the lateral metatarsal bones from their natural position into a position closer

to the reference face.

68. Conveyor device according to clause 67, wherein the retaining assembly
comprises a protrusion between the entrance portion and the retaining portion of the pig foot
slot that defines a narrowest passage of the slot so as to keep the pig foot in the retaining

portion.

69. Conveyor device according to clause 66, 67 or 68, wherein the retaining
assembly comprises a rigid slot member in which the pig foot slot is formed, e.g. a metal

plate.

70. Conveyor device according to one or more of the clauses 65, 67 - 69, wherein
the retaining assembly comprises a blocking member that is movable between a blocking
position, wherein the blocking member extends across at least part of the width of the slot so
as to block the pig foot from leaving the pig foot slot, and a retracted position wherein the pig

foot can be removed from the slot.

71. Conveyor device according to one or more of the preceding clauses 63 - 70,

wherein the retaining member is pivotal about a horizontal axis, preferably freely pivotal.

72. Conveyor according to one or more of the preceding clauses 63 - 71, wherein
the retaining assembly has a bracket including a slot member in which the pig foot receiving
slot is formed, a top member at a higher elevation than said slot member, and one or more
flanges between said top member and the slot member, wherein preferably the bracket

comprises two spaced apart flanges supporting the slot member.

73. Conveyor device according to clause 72, wherein the slot in the slot member is

arranged laterally offset from the one or more legs of the bracket.

74. Conveyor device according to clauses 71 and 72, wherein the top member has

a horizontal pivot member that allows for pivoting of the bracket about a horizontal axis.

75. Conveyor device according to clause 71, wherein the conveyor device

comprises a cam track arranged at a location along the track where a pivoting of the retaining
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assembly about the horizontal pivot axis is desired, and wherein the retaining assembly
comprises a corresponding cam follower, e.g. a roller fitted to the one or more legs of the

bracket.

76. Conveyor devices according to any of clauses 65, 67 — 70, and clause 71,
wherein the slot has a main axis and wherein the main axis is between 5 and 20 degrees with

respect to a plane perpendicular to the horizontal pivot axis.

77. Conveyor device according to clauses 64 and 71, wherein the indexing
mechanism has a predetermined position wherein the horizontal pivot axis is parallel to the

track.

78. Conveyor device according to clause 64, wherein the carrier comprises a
locking arrangement associated with the indexing mechanism, said locking arrangement
comprises a locking member that locks the retaining assembly in a predetermined position,
possibly the locking arrangement comprising a mobile locking element that is actuable by an

external operator.

79. Conveyor device according to clause 64, wherein the indexing mechanism
includes a Geneva drive wheel body having a vertical rotation axis and slots at multiple
angular positions in the body, each slot being adapted to receive therein a pin that is
arranged along the track so as to obtain an intermittent rotary motion of the retaining

assembly about said vertical axis

80. Conveyor device according to clause 79, wherein the body has a rectangular
contour with the vertical rotation axis being offset from the center of the body, each slot
having a main axis that is radial with respect to the offset vertical rotation axis, preferably

each slot having its opening in a corner region of the body.

81. Conveyor device according to clause 64, wherein the indexing mechanism
includes two eccentrically stacked circular disc body portions, wherein the body has a vertical
rotation axis that is offset from the center of each of the disc body portions, and wherein the
conveyor device comprises one or more guide members arranged along the track at locations
where rotation of the retaining assembly about said vertical axis is desired, the one or more
guide members being arranged to cooperate with the circular peripheral face of a disc body

portion to effect said rotation.
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82. Conveyor device according to one or more of the preceding clauses 63 - 81,
wherein each track comprises a rail, preferably an overhead rail, and wherein each carrier is

connected to the rail via one or more trolleys.

83. Conveyor device according to clause 82, wherein a carrier is connected to the
rail via two trolleys that are spaced apart in the direction of the track, each trolley preferably
being pivotally connected about a vertical axis to a common connection member of the

carrier.

84. Conveyor device according to one or more of the clauses 63 - 83, wherein the
retaining assembly has a pig foot slot adapted to receive the pig foot, which slot is open at
one end thereof to introduced the pig foot sideways into the slot and remove the pig foot
sideways from the slot, and wherein the conveyor device comprises one or more ejection
guides arranged along the track at a location where removal of a pig foot from the slot is
desired, the ejection guide being arranged so as to contact the pig leg part, preferably under
the slot member, e.g. within 5 centimeters, the ejection guide forcing the pig foot out of the

slot during passage of the pig leg part along the ejection guide.

85. Conveyor device according to one or more of the preceding clauses 63 - 84,
wherein the retaining member is pivotal about a horizontal axis, preferably freely pivotal, and
wherein — at a processing station wherein a pig leg part is subject to a process, e.g. a manual
cutting process wherein one or more cuts are manually made in the leg part — one or more
product supporting guides are arranged along the track, wherein the conveyor device is
preferably adapted to arrive at said processing station with the horizontal pivot axis parallel to
the track, and wherein the product supporting guides engage the leg part and cause a tilting
of the leg part and retaining assembly about said horizontal pivot axis into a sideways inclined
position with respect to the track, e.g. the station having one or more standing positions, e.g.

platforms, for operators that perform a manual operation on the leg part.

386. Conveyor device according to one or more of the preceding clauses 63 - 84,
wherein the retaining member is pivotal about a horizontal axis, preferably freely pivotal, and
wherein — at a processing station wherein a pig leg part is subject to a process, e.g. a manual
cutting process wherein one or more cuts are manually made in the leg part — one or more
product supporting members are movably arranged along the track in said processing station,
each product supporting member being moved in synchronisation with a pig leg part, wherein
the conveyor device is preferably adapted to arrive at said processing station with the

horizontal pivot axis parallel to the track, and wherein the product supporting member is
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adapted to engage the leg part and cause a tilting of the leg part and retaining assembly
about said horizontal pivot axis into a sideways inclined position with respect to the track, e.g.
the station having one or more standing positions, e.g. platforms, for operators that perform a

manual operation on the leg part.

87. Conveyor device according to one or more of the preceding clauses 63 - 86,
wherein at a processing station wherein a pig leg is subject to a process, e.g. a manual
cutting process wherein one or more cuts are manually made in the leg part — one or more
support guides are arranged along the track, a support guide cooperating with a guide face of
a carrier, e.g. of a guide block of the carrier, and preventing unwanted rotation of the carrier

about a vertical axis and/or unwanted sideways movement of the carrier.

88. Slaughtered pig leg parts conveyor system comprising a first and a second
slaughtered pig leg parts conveyor device for conveying individual pig leg parts, wherein an
individual pig leg part includes at least a portion of a pig leg and the pig foot, each of said first
and second conveyor device, preferably according to one or more of the preceding clauses
63 - 87, each conveyor device comprising:

- a track,

- one or more pig leg part carriers movable along said track, each carrier being
adapted to carry an individual pig leg part, wherein each carrier has one pig foot retaining
assembly adapted to engage on a single pig foot so as to retain the pig leg part in a position

suspended from the carrier,

wherein the retaining assembly includes a pig foot aperture adapted to receive the pig

foot,

wherein the retaining assembly has a slot adapted to receive the pig foot, which slot is
open at one end thereof to introduced the pig foot sideways into the slot and remove the pig

foot sideways from the slot,

wherein the system includes a transfer station where pig leg parts are transferred

directly from the first conveyor to the second conveyor,

wherein the conveyor devices are embodied such that at the transfer station the motion
of the carriers of the first and second conveyors is synchronized so that a leg part that is
initially suspended from the leg retaining assembly of a carrier of the first conveyor device is

transferred into the slot of the leg retaining assembly of a carrier of the second conveyor
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device, the leg part remaining suspended in the transfer process by at least one of the leg

retaining members.

89. System according to clause 88, wherein the transfer station comprises one or
more ejection guides are arranged along the track of the first conveyor device, the ejection
guide being arranged so as to contact the pig leg part, preferably under the slot member, e.g.
within § centimeters, the ejection guide forcing the pig foot out of said slot and into the slot of
the carrier of the second conveyor device during passage of the pig leg part along the

ejection guide.

90. System according to clause 88 or 89, wherein in the transfer station the paths
of the leg retaining assemblies of the first and second conveyor are at different heights, and
the leg retaining assemblies being brought in an overlapping position — when seen from

above.

91. System according to clause 90, wherein the leg retaining assemblies of the
carriers of the first and of the second conveyor device each have a bracket including a slot
member in which the pig foot receiving slot is formed, a top member at a higher elevation
than said slot member, and one or more flanges between said top member and the slot
member, and wherein the slot in the slot member is arranged laterally offset from the one or

more legs of the bracket.

92. Method for conveying individual pig leg parts, each pig leg part including at
least a portion of a pig leg and the pig foot, wherein use is made of a conveyor device or

conveyor system according to one or more of the preceding clauses 63 - 91.

93. Method according to clause 92, wherein front pig leg parts and hind pig leg

parts are conveyed with the same conveyor device.

94. System for processing a carcass or carcass part of a porcine, bovine, ovine, or
caprine animal, which processing involves a plurality of process steps,

which system comprises:

- a transport system, which transport system comprises:

- an overhead conveyor, which overhead conveyor comprises a track and a plurality of
trolleys, which trolleys are movable along said track,

- a plurality of carriers for holding a carcass or carcass part, each of the carriers being

connected to a trolley,
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- a plurality of processing stations, which processing stations are arranged along the
track, each of the processing stations being adapted to carry out one or more processing
steps on a carcass or carcass part,

- a selection device, for determining for each individual carcass or carcass part which
processing steps have to be carried out on said carcass or carcass part,

which selection device comprises:

- a carcass measurement unit for determining at least two properties of the carcass or
carcass part to be processed,

- a data collection unit, for receiving measurement data from the carcass measurement
unit, data regarding the desired output of the system,

- a processor for processing the data collected by the data collection unit in order to
determine for each individual carcass or carcass part which processing steps have to be
carried out on said carcass or carcass part,

- a system control device, which system control device comprise an allocation control
device, which allocation control device comprises:

- an input unit, for receiving information from the selection device regarding which
processing steps have to be carried out on said carcass or carcass part,

- an output unit, for controlling the transport system and/or the processing stations such
that each carcass or carcass part is subjected to the processing steps designated to it,

characterised in that

the output device of the allocation control device is adapted to make the carcass or
carcass part bypass any processing station that is adapted to carry out a process step that

the carcass or carcass part is not to be subjected to.

95. System according to clause 94, wherein at least one of the processing stations
has a processing station control unit that is controlled by the system control device,

and wherein the system control device further comprises a process measuring device
which is adapted to take measurements of one or more process parameters upstream and/or
downstream of said processing station, which measurement results are used by the
processing station control unit in the controlling of the processing steps carried out by said

processing station.
96. System according to clause 95, wherein the process measuring device is

adapted to perform measurements on a carcass or carcass part that has been processed by

the processing station.
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97. System according to any of the clauses 94 - 96, wherein at least one
processing station comprises a tool that carries out one or more process steps, which tool
has an active position in which it comes into engagement with a carcass or carcass part that
is to be processed and a non active position in which a carcass or carcass part that is not to
be processed by the tool can bypass the tool,

and wherein the allocation control unit controls the position of said tool.

98. System according to any of the clauses 94 - 97, wherein at least one
processing station is moveable relative to the track of the transport system between an active
position in which it comes into engagement with a carcass or carcass part that is to be
processed and a non active position in which a carcass or carcass part that is not to be
processed by the processing station can bypass the tool,

and wherein the allocation control unit controls the position of said processing station.

99. System according to any of the clauses 94 - 98, wherein at least one carrier is
moveable relative to the track of the transport system, which carrier has an active position
and/or active orientation relative to the track in which the carrier brings the carcass or carcass
part that it is holding into engagement with a tool of a processing station so said carcass or
carcass part can be processed by said processing station, and a non active position and/or
non-active orientation relative to the track in which the carcass or carcass part thatis held by
said carrier the tool bypasses the tool,

and wherein the allocation control unit controls the position and/or orientation of said

carrier.

100. System according to any of the clauses 94 - 99, wherein the transport system
comprises a primary overhead conveyor, which primary overhead conveyor comprises:

- a track,

- a plurality of trolleys, which trolleys are movable along said track,

- a plurality of carriers for holding a carcass or carcass part, each of the carriers being
connected to a trolley,

and wherein the system further comprises:

- a plurality of primary processing stations, which processing stations are arranged
along the track of the primary overhead conveyor, each of the primary processing stations
being adapted to carry out one or more processing steps on a carcass or carcass part,

- a secondary overhead conveyor, which secondary overhead conveyor comprises:

- a track,

- a plurality of trolleys, which trolleys are movable along said track,
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- a plurality of carriers for holding a carcass or carcass part, each of the carriers being
connected to a trolley,

- a plurality of secondary processing stations, which processing stations are arranged
along the track of the secondary overhead conveyor, each of the secondary processing
stations being adapted to carry out one or more processing steps on a carcass or carcass
part,

- a tertiary overhead conveyor, which tertiary overhead conveyor comprises:

- a track,

- a plurality of trolleys, which trolleys are movable along said track,

- a plurality of carriers for holding a carcass or carcass part, each of the carriers being
connected to a trolley,

- a plurality of tertiary processing stations, which processing stations are arranged along
the track of the tertiary overhead conveyor, each of the tertiary processing stations being
adapted to carry out one or more processing steps on a carcass or carcass part,

- a rehanger for taking a carcass or carcass part out of a carrier of the primary overhead
conveyor and arranging said carcass or carcass part in a carrier of either the secondary or
the tertiary overhead conveyor,

wherein the allocation control system determines whether said carcass or carcass part

is arranged in a carrier of the secondary or the tertiary overhead conveyor.

101. System according to any of the clauses 94 - 100, wherein at least one

processing station comprises a carrousel.

102. System according to any of the clauses 94 -102, wherein at least one

processing station comprises a plurality of carrousels that are arranged in a single frame.

103. System according to any of the clauses 94 - 102, wherein the carrier is a

carrier according to one or more of the preceding clauses.

104. Method for processing a carcass or carcass part of a porcine, bovine, ovine, or
caprine slaughter animal, which processing involves a plurality of process steps,

which method comprises the following steps:

- arranging the carcass or carcass part in a carrier of a transport system which is an
overhead conveyor, wherein the carrier is connected to one or more trolleys moveable along
a track of said overhead conveyor,

- determining at least two properties of the carcass or carcass part,

- determining the desired amount and type of end products that are to be obtained,
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- deciding a most advantageous way to process the carcass or carcass part based on
the determined properties of the carcass or carcass part and the desired amount and type of
end products that are to be obtained, and then deciding which processing steps have to be
carried out in which sequence for this most advantageous way of processing said carcass or
carcass part,

- determining a routing for the carcass or carcass part along a plurality of processing
stations, that each are adapted to carry out at least one processing step of what has been
determined the most advantageous way of processing said carcass or carcass part,

- moving the carcass or carcass part along said routing by means of said overhead
conveyor,

- bypassing any processing stations along said routing that are adapted to carry out one
or more processing steps that are not included in the most advantageous way of processing

said carcass or carcass part.

105. Method according to clause 104, wherein each of the processing stations has
one or more tools to carry out the processing step or processing steps, and wherein the
bypassing is achieved by moving the carcass or carcass part out of reach of the tools of a
processing station that is adapted to carry out a processing step that is not part of said most

advantageous way of processing said carcass or carcass part.

106. Method according to clause 104 or 105, wherein each of the processing
stations has one or more tools to carry out the processing step or processing steps, and

wherein the bypassing is achieved by moving the tools of a processing station that is
adapted to carry out a processing step that is not part of said most advantageous way of

processing said carcass or carcass part out of reach of the carcass or carcass part.

107. Method according to any of the clauses 104 - 106, wherein each of the
processing stations has one or more tools to carry out the processing step or processing
steps, and

wherein the bypassing is achieved by moving the processing station that is adapted to
carry out a processing step that is not part of said most advantageous way of processing said

carcass or carcass part out of reach of the carcass or carcass part.

108. Method according to any of the clauses 104 - 107, wherein the method
comprises the additional steps of:
- performing a measurement and/or analysis of the carcass or carcass part at a

measurement location along its routing along the processing stations,
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- using the result of the measurement and/or analysis in the control of at least one

processing stations upstream or downstream of the measurement location.

109. Method according to any of the clauses 104 - 108, wherein the carrier used in

the system is a carrier according one or more of the preceding clauses.

110. System for processing a carcass or carcass part of a porcine, bovine, ovine, or
caprine slaughter animal, which processing involves a plurality of processing steps,

which system comprises:

- a primary transport system, which primary transport system comprises:

- an overhead conveyor, which overhead conveyor comprises a track and a plurality of
trolleys, which trolleys are movable along said track,

- a plurality of carriers for holding a carcass or carcass part, each of the carriers being
connected to one or more trolleys,

- a plurality of processing stations, which processing stations are arranged along the
track, each of the processing stations being adapted to carry out one or more processing
steps on a carcass or carcass part, wherein in at least one processing station a step of
removing a part of the carcass or carcass part is carried out,

- a secondary transport system, which secondary transport system is arranged adjacent
to the processing station in which said part is removed from the carcass or carcass part,

which secondary transport system is adapted to receive said part.

111. System according to clause 110, wherein the secondary transport system

comprises at least one of an overhead conveyor, a belt conveyor, a wheeled container.

112. System according to clause 110 or 111, wherein the system comprises a
plurality of secondary conveyors, each being arranged to transport parts that are separated

from the rest of the carcass or carcass part at a different location.
113. System according to any of the clauses 110 - 112, wherein the secondary
conveyor is arranged such that it catches a separated part falling from the processing station

that the secondary conveyor is associated with.

114. System according to any of the clauses 110 - 113, wherein the secondary

conveyor has a moveable surface for receiving the separated parts.
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115. System according to clause 114, wherein the moveable surface of the
secondary conveyor is adapted to move at such a speed that the received separated parts

are distributed over the moveable surface and do not lie on top of each other.

116. System according to any of the clauses 110 - 115, wherein at least one

processing station comprises a carrousel.

117. System according to any of the clauses 110 - 116, wherein at least one

processing station comprises a plurality of carrousels that are arranged in a single frame.

118. System according to any of the clauses 110 - 117, wherein the carrier is a

carrier according to one or more of the preceding clauses.

119. System according to any of the clauses 110 - 118, wherein at least one of the
processing stations has a processing station control unit that is controlled a the system
control device,

and wherein the system control device further comprises a process measuring device
which is adapted to take measurements of one or more process parameters upstream and/or
downstream of said processing station, which measurement results are used by the
processing station control unit in the controlling of the processing steps carried out by said

processing station.

120. Method for processing a carcass or carcass part of a porcine, bovine, ovine, or
caprine slaughter animal, which processing involves a plurality of processing steps,

which method comprises the following steps:

- arranging the carcass or carcass part in a carrier of a transport system which is an
overhead conveyor, wherein the carrier is connected to one or more trolleys moveable along
a track said an overhead conveyor,

- transporting said carcass or carcass part to a processing station,

- at said processing station, separating a part from the carcass or carcass part,

- arranging said separated part in or on a secondary conveyor, which is arranged
adjacent to said processing station,

- transporting the rest of the carcass or carcass part away from said processing station
by means of the overhead conveyor,

- transporting the separated part away from said processing station by means of the

secondary conveyor.
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121. Method according to clause 120, wherein the separated parts are moved from

the processing station to the secondary conveyor by means of gravity.

122. Method according to clause 120 or 121, wherein the separated parts on a

secondary conveyor all have the same orientation relative to said secondary conveyor.

123. Method according to clause 122, wherein the removing of the separated parts

from said secondary conveyor uses this particular orientation.

124. Method according to any of the clauses 120 - 123, wherein the carrier used in

the system is a carrier according to one or more of the preceding clauses.

125. Method according to any of the clauses 120 - 124, wherein the method
comprises the additional steps of:

- performing a measurement and/or analysis of the carcass or carcass part at a
measurement location along its routing along the processing stations,

- using the result of the measurement and/or analysis in the control of at least one

processing stations upstream or downstream of the measurement location.
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CLAIMS

1. Slaughtered pig leg parts conveyor device, for conveying individual pig leg parts,
wherein an individual pig leg part includes at least a portion of a pig leg and the pig foot, said
conveyor device comprising:

- a track,

- one or more pig leg part carriers movable along said track, each carrier being
adapted to carry an individual pig leg part,
wherein each carrier has one pig foot retaining assembly adapted to engage on a single pig
foot so as to retain the pig leg part in a position suspended from the carrier,

wherein the retaining assembly includes a pig foot aperture adapted to receive the pig foot.

2. Conveyor device according to claim 1, wherein the retaining assembly is rotatable
about vertical axis, and wherein the carrier is provided with a rotation or an indexing
mechanism providing multiple predetermined angular positions of the retaining assembly

about said vertical axis

3. Conveyor device according to claim 1 or 2, wherein the retaining assembly has a pig
foot slot adapted to receive the pig foot, which slot is open at one end thereof to introduced

the pig foot sideways into the slot and remove the pig foot sideways from the slot.

4. Conveyor device according to one or more of the preceding claims, wherein the
retaining assembly includes a pig foot aperture adapted to receive the pig foot, the aperture
having a rigid reference face, the retaining assembly being adapted to receive the pig foot
with its central metatarsal bones adjacent said rigid reference face, and the retaining

assembly being adapted to press the lateral metatarsal towards the reference face.

5. Conveyor device according to claim 4, wherein the aperture is a pig foot slot which is
open at one end thereof to introduce the pig foot sideways into the slot and remove the pig
foot sideways from the slot, wherein the slot has a narrowing entrance portion at its open end
leading to a retaining portion of the slot, the retaining portion including the reference face,
such that upon sideways introduction of the pig foot into the slot, the narrowing entrance
portion presses the lateral metatarsal bones from their natural position into a position closer

to the reference face.

6. Conveyor device according to claim 5, wherein the retaining assembly comprises a
protrusion between the entrance portion and the retaining portion of the pig foot slot that

defines a narrowest passage of the slot so as to keep the pig foot in the retaining portion.
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7. Conveyor device according to claim 4, 5, or 6, wherein the retaining assembly

comprises a rigid slot member in which the pig foot slot is formed, e.g. a metal plate.

8. Conveyor device according to one or more of the claims 3, 5 - 7, wherein the retaining
assembly comprises a blocking member that is movable between a blocking position, wherein
the blocking member extends across at least part of the width of the slot so as to block the pig
foot from leaving the pig foot slot, and a retracted position wherein the pig foot can be

removed from the slot.

9. Conveyor device according to one or more of the preceding claims, wherein the

retaining member is pivotal about a horizontal axis, preferably freely pivotal.

10. Conveyor according to one or more of the preceding claims, wherein the retaining

assembly has a bracket including a slot member in which the pig foot receiving slot is formed,
a top member at a higher elevation than said slot member, and one or more flanges between
said top member and the slot member, wherein preferably the bracket comprises two spaced

apart flanges supporting the slot member.

11. Conveyor device according to claim 10, wherein the slot in the slot member is

arranged laterally offset from the one or more legs of the bracket.

12. Conveyor device according to claims 9 and 10, wherein the top member has a

horizontal pivot member that allows for pivoting of the bracket about a horizontal axis.

13. Conveyor device according to claim 9, wherein the conveyor device comprises a cam
track arranged at a location along the track where a pivoting of the retaining assembly about
the horizontal pivot axis is desired, and wherein the retaining assembly comprises a

corresponding cam follower, e.g. a roller fitted to the one or more legs of the bracket.

14. Conveyor devices according to any of claims 3, 4 — 8, and claim 9, wherein the slot
has a main axis and wherein the main axis is between 5 and 20 degrees with respect to a
plane perpendicular to the horizontal pivot axis.

15. Conveyor device according to claims 2 and 9, wherein the indexing mechanism has a

predetermined position wherein the horizontal pivot axis is parallel to the track.
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16. Conveyor device according to claim 2, wherein the carrier comprises a locking
arrangement associated with the indexing mechanism, said locking arrangement comprises a
locking member that locks the retaining assembly in a predetermined position, possibly the
locking arrangement comprising a mobile locking element that is actuable by an external

operator.

17. Conveyor device according to claim 2, wherein the indexing mechanism includes a
Geneva drive wheel body having a vertical rotation axis and slots at multiple angular positions
in the body, each slot being adapted to receive therein a pin that is arranged along the track

S0 as to obtain an intermittent rotary motion of the retaining assembly about said vertical axis

18. Conveyor device according to claim 17, wherein the body has a rectangular contour
with the vertical rotation axis being offset from the center of the body, each slot having a main
axis that is radial with respect to the offset vertical rotation axis, preferably each slot having its

opening in a corner region of the body.

19. Conveyor device according to claim 2, wherein the rotation mechanism includes two
eccentrically stacked circular disc body portions, wherein the body has a vertical rotation axis
that is offset from the center of each of the disc body portions, and wherein the conveyor
device comprises one or more guide members arranged along the track at locations where
rotation of the retaining assembly about said vertical axis is desired, the one or more guide
members being arranged to cooperate with the circular peripheral face of a disc body portion

to effect said rotation.

20. Conveyor device according to one or more of the preceding claims, wherein each
track comprises a rail, preferably an overhead rail, and wherein each carrier is connected to

the rail via one or more trolleys.

21. Conveyor device according to claim 20, wherein a carrier is connected to the rail via
two trolleys that are spaced apart in the direction of the track, each trolley preferably being

pivotally connected about a vertical axis to a common connection member of the carrier.

22. Conveyor device according to one or more of the claims, wherein the retaining
assembly has a pig foot slot adapted to receive the pig foot, which slot is open at one end
thereof to introduced the pig foot sideways into the slot and remove the pig foot sideways
from the slot, and wherein the conveyor device comprises one or more ejection guides

arranged along the track at a location where removal of a pig foot from the slot is desired, the
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ejection guide being arranged so as to contact the pig leg part, preferably under the slot
member, e.g. within 5 centimeters, the ejection guide forcing the pig foot out of the slot during

passage of the pig leg part along the ejection guide.

23. Conveyor device according to one or more of the preceding claims, wherein the
retaining member is pivotal about a horizontal axis, preferably freely pivotal, and wherein — at
a processing station wherein a pig leg part is subject to a process, e.g. a manual cutting
process wherein one or more cuts are manually made in the leg part — one or more product
supporting guides are arranged along the track, wherein the conveyor device is preferably
adapted to arrive at said processing station with the horizontal pivot axis parallel to the track,
and wherein the product supporting guides engage the leg part and cause a tilting of the leg
part and retaining assembly about said horizontal pivot axis into a sideways inclined position
with respect to the track, e.g. the station having one or more standing positions, e.g.

platforms, for operators that perform a manual operation on the leg part.

24. Conveyor device according to one or more of the preceding claims, wherein the
retaining member is pivotal about a horizontal axis, preferably freely pivotal, and wherein — at
a processing station wherein a pig leg part is subject to a process, e.g. a manual cutting
process wherein one or more cuts are manually made in the leg part — one or more product
supporting members are movably arranged along the track in said processing station, each
product supporting member being moved in synchronisation with a pig leg part, wherein the
conveyor device is preferably adapted to arrive at said processing station with the horizontal
pivot axis parallel to the track, and wherein the product supporting member is adapted to
engage the leg part and cause a tilting of the leg part and retaining assembly about said
horizontal pivot axis into a sideways inclined position with respect to the track, e.g. the station
having one or more standing positions, e.g. platforms, for operators that perform a manual

operation on the leg part.

25. Conveyor device according to one or more of the preceding claims, wherein at a
processing station wherein a pig leg is subject to a process, e.g. a manual cutting process
wherein one or more cuts are manually made in the leg part — one or more support guides are
arranged along the track, a support guide cooperating with a guide face of a carrier, e.g. of a
guide block of the carrier, and preventing unwanted rotation of the carrier about a vertical axis

and/or unwanted sideways movement of the carrier.

26. Slaughtered pig leg parts conveyor system comprising a first and a second

slaughtered pig leg parts conveyor device for conveying individual pig leg parts, wherein an
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individual pig leg part includes at least a portion of a pig leg and the pig foot, each of said first
and second conveyor device, preferably according to one or more of the preceding claims,
each conveyor device comprising:

- a track,

- one or more pig leg part carriers movable along said track, each carrier being
adapted to carry an individual pig leg part, wherein each carrier has one pig foot retaining
assembly adapted to engage on a single pig foot so as to retain the pig leg part in a position

suspended from the carrier,

wherein the retaining assembly includes a pig foot aperture adapted to receive the pig foot,

wherein the retaining assembly has a slot adapted to receive the pig foot, which slot is open
at one end thereof to introduced the pig foot sideways into the slot and remove the pig foot

sideways from the slot,

wherein the system includes a transfer station where pig leg parts are transferred directly

from the first conveyor to the second conveyor,

wherein the conveyor devices are embodied such that at the transfer station the motion of the
carriers of the first and second conveyors is synchronized so that a leg part that is initially
suspended from the leg retaining assembly of a carrier of the first conveyor device is
transferred into the slot of the leg retaining assembly of a carrier of the second conveyor
device, the leg part remaining suspended in the transfer process by at least one of the leg

retaining members.

27. System according to claim 26, wherein the transfer station comprises one or more
ejection guides are arranged along the track of the first conveyor device, the ejection guide
being arranged so as to contact the pig leg part, preferably under the slot member, e.g. within
5 centimeters, the ejection guide forcing the pig foot out of said slot and into the slot of the
carrier of the second conveyor device during passage of the pig leg part along the ejection

guide.
28. System according to claim 26 or 27, wherein in the transfer station the paths of the leg

retaining assemblies of the first and second conveyor are at different heights, and the leg

retaining assemblies being brought in an overlapping position — when seen from above.
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29. System according to claim 28, wherein the leg retaining assemblies of the carriers of
the first and of the second conveyor device each have a bracket including a slot member in
which the pig foot receiving slot is formed, a top member at a higher elevation than said slot
member, and one or more flanges between said top member and the slot member, and
wherein the slot in the slot member is arranged laterally offset from the one or more legs of
the bracket.

30. Conveyor device according to one or more of the preceding claims,

wherein the carrier and/or the trolley is provided with at least one roller,

and wherein at a processing station wherein a pig leg is subject to a process, one or more
support guides are arranged along the track, a support guide cooperating with the at least
one roller for preventing unwanted rotation of the carrier about a horizontal axis and/or about

a vertical axis and/or unwanted sideways movement of the carrier.

31. Conveyor device according to one or more of the preceding claims, wherein at a
processing station wherein a pig leg is subject to a process, one or more carrier and/or trolley
support guides are arranged along the track, of which at least one support guide is provided
with one or more rollers, the at least one roller of said support guide cooperating with a guide
face of a carrier and/or of the trolley, e.g. of a guide block, and preventing unwanted rotation
of the carrier and/or trolley about a vertical axis and/or unwanted sideways movement of the

carrier and/or trolley.

32. Conveyor device according to one or more of the preceding claims, wherein — at a
processing station wherein a pig leg part is subject to a process, one or more pig leg part
support guides are arranged along the track, and wherein said pig leg part support guides
engage the leg part and cause a tilting of the leg part relative to the carrier and/or to the track
about a horizontal pivot axis into a sideways inclined orientation with respect to the track and

maintain said orientation.

33. Conveyor device according to one or more of the preceding claims, wherein — at a
processing station wherein a pig leg part is subject to a process, one or more pig leg support
guides are arranged along the track, and wherein the pig leg support guides engage the leg
part and holds the pig leg part in the desired position and/or orientation relative to the track

during the processing of that pig leg part.

34. Conveyor device according to claim 32 or 33, wherein at least one product support

guides is loop-shaped, preferably circular, and wherein the loop-shaped product guide is
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rotatable around an axis, preferably a vertical axis, said loop-shaped product guide being

adapted to be rotated in synchronisation with a pig leg part that is moved along the track.

35. Conveyor device according to claim 34, wherein the rotatable loop-shaped product
support guide is provided with one or more stops for preventing undesired tilting of the pig leg

part relative to the track.

36. Conveyor device according to one or more of the preceding claims, wherein the carrier
and/or the trolley is provided with a support, e.g. a brace, for preventing undesired tilting of

the pig leg part relative to the track.

37. Conveyor device according to claim 3, wherein at least a part of the faces that delimit

the pig foot slot are bevelled or rounded.

38. Method for conveying individual pig leg parts, each pig leg part including at least a
portion of a pig leg and the pig foot, wherein use is made of a conveyor device or conveyor

system according to one or more of the preceding claims.

39. Method according to claim 38, wherein front pig leg parts and hind pig leg parts are

conveyed with the same conveyor device.

40. Method according to claim 38 or 39, which method comprises the following steps:
- arranging the pig leg part in a carrier of a conveyor device according to claim 1,
- removing the skin from the pig leg part,

- deboning the pig leg part.

41. Method according to claim 40, wherein the skin is removed from the pig leg part

before said pig leg part is deboned.

42. Method according to claim 40 or 41, wherein the pig leg part is arranged in the carrier

prior to the removing of the skin of that pig leg part.

43. Method according to claim 41, wherein the pig leg part is arranged in the carrier after

the removing of the skin of that pig leg part, but before the deboning of said pig leg part.

44. Method according to one or more of the claims 40 - 43, wherein the method further
comprises the step of cooling the pig leg part, which cooling takes place prior to removing the

skin from the pig leg part.
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45. Method according to claim 38, wherein the method comprises the following steps:

- arranging the pig leg part in a carrier of a conveyor device according to one or more of
claims 1 - 37,

- measuring the thickness of the layer of fat and/or the fat percentage of said pig leg part,

- determining the desired amount of fat to be removed from said pig leg part in dependency of
the measurement, and

- removing the desired amount of fat from said pig leg part.

46. Method according to claim 45, wherein the pig leg part is arranged in the carrier prior
to the measuring of the thickness of the layer of fat and/ or the fat percentage of said pig leg

part.

47. Method according to claim 45 or 46, wherein the measurement data obtained by
measuring the thickness of the fat layer and/or fat percentage on one or more pig leg parts is

stored in a control system and/or used in the fat removal process.

48. Method according to claim 38, wherein the method comprises the following steps:

- arranging the pig leg part in a carrier of a conveyor device according to claim 1,

- cutting off the foot from the pig leg part,

and wherein the foot is cut off after the pig leg part has been arranged in the carrier, and
wherein preferably, the pig leg part is deboned after arranging said pig leg part in the carrier

but before cutting off the foot.

49. Method according to claim 38, wherein the method comprises the following steps:

- arranging the pig leg part in a carrier of a conveyor device according to claim 1,

- making a reference cut in the pig leg part,

- deskinning, derinding and/or removing fat from the pig leg part, thereby using the reference

cut as a starting point.

50. Method according to claim 49, wherein the process further comprises the step of

cutting off the foot from the pig leg part after the deskinning, derinding and/or fat removal.

145



PCT/NL2010/050865

1/84

WO 2011/074966

Fig. 1



PCT/NL2010/050865
2/84

WO 2011/074966

(e -
; . pw/u”k W
; e i,
{ ; DR SN £
; { ) \w\\ﬁﬁ/ Y
\ ;. Fa) N ww‘
e f B 5, 3

2 S % ,
A4 7 509 * 5, s
.U« S e, % 4 JWW ) 5% . P
. 3%, %l ., e W5

o,

Fig. 2A
7
s00.7
A
/
Fig. 2B




PCT/NL2010/050865

WO 2011/074966

3/84

o ~ 5N
o A
e, - »A.\\ Iyayy o
sl T
7 )
H 72 TP \\ \
W ey S 7
F R O /
:.w.a «\ / 7
35 ¥ \\
o B 47 /
wm - ‘!{\ww.;. e
L] /

., \. s L \\..w
(N, Boic A
PR 9 s \\F\ 1 o
L4 o, 7 firees (74N \\.\
27 ..e.%\ P !,..f\\
\ S h N
P 3
£ Ve e -~
2w gl
o &3 e 2,
.y
K}
J i
33
&

Fig. 2C



PCT/NL2010/050865

WO 2011/074966

4/84

.. a.,
2 3
/ i

T

N ., ....\ %

‘;’
£
£
<
g

JURNRBIARVELES

¥ § ~.
- i .\,\, \Nf‘ et ias
by o, s
L[5 Senr T H
¥ .\\nﬁww .\.\ w e/ H
3 v H M H
\ ~ LI
w SV L
TR
4 fmm f%g{m ﬁ m i
[ A ;o
N o ?fM N -
i o ﬂ\- v. l(l\ H
vy ,f‘ G ., w
L
- e AA!.:.);. ..;&.\w.w h\\!.c“/_.\.mm
< w.»\‘v.\ . %
o2 :
§
:
g
; e 2
m;e.. =
[
]
4
Y

&

Fig. 3A

& s ™ Hmwvﬂ L
[ s A IR et
o T NTUSTTINTTTT
TSR

OO rerre™ S g b ; €3
N WA o ! B

3:{\ S~ “.w ./w..x{.

Mm.w_x% Fie




PCT/NL2010/050865

WO 2011/074966

5/84

30

SRy,
W5 "~

P It -
— P
T e
m R
@ :
R P
3 1
5 At ™
1) O IR O Faa Y
“RRNN
ne
R
b s
e Y
503 wtenn, b . €2
= éteAax.Hano ‘M/.,../ £
ro R W/,

3 i
e~
o

Fig. 4B



PCT/NL2010/050865

WO 2011/074966

6/84

66
5
£

\Mt




WO 2011/074966

PCT/NL2010/050865
7/84

47 4

Fig. 6



PCT/NL2010/050865

WO 2011/074966

8/84




PCT/NL2010/050865

WO 2011/074966

9/84

S

L
H
/

Sae



PCT/NL2010/050865

10/84

WO 2011/074966

e
e SRLY
oo ", ;
T, !
¢
/
s
7
/
i
A,
P
;
¢
;
........... /

TS

7,

X



PCT/NL2010/050865

WO 2011/074966

11/84




PCT/NL2010/050865

WO 2011/074966

12/84

7o)

i e,

o3

{4



PCT/NL2010/050865

WO 2011/074966

13/84

Fig. 13A



WO 2011/074966 PCT/NL2010/050865
14/84

A G20

Fig. 13B



PCT/NL2010/050865

WO 2011/074966

15/84

Fig. 14



WO 2011/074966 PCT/NL2010/050865
16/84

REA L e
Py
<

Fig. 15



WO 2011/074966

17/84

PCT/NL2010/050865

F1 4.

Fig.

730
;/
¢
732
5 St PR

“a,
]




WO 2011/074966

PCT/NL2010/050865
18/84

Fig. 17
765

)

764

X t ‘é\
\ v
* ? ] X
. e i {
p - !
3 H h
- e e 22 e ! 3 J
{ 3
?
A z
......... . -
~ _
J— — ;g’
i ,ad“"’ww “.
: _— - :
/’}‘{‘2{ e {
Y
2 \\
1 N
AN > ‘
M \
N g
A R S R /
N vy L d
~~~~~~~~~~~~ FE2
?



A

PCT/NL2010/050865

Ford s AT

R

st

54

19/84

WO 2011/074966

VT LT o

H
el
el Gean el
g =
A,
w\...(\.n..
Tt

11
J
K %
A9
g e

SN

>

ki
:‘}\

Fig. 18B

Fig. 18A



PCT/NL2010/050865

WO 2011/074966

20/84

Fig. 18C



PCT/NL2010/050865

WO 2011/074966

21/84

Fig. 19




PCT/NL2010/050865

WO 2011/074966

22/84

(/«‘?5%

o

et

SR

vw/‘#

iy

Fig. 21



PCT/NL2010/050865

WO 2011/074966

23/84

776

Fig. 22A



WO 2011/074966 PCT/NL2010/050865
24/84

; L ™~
P £ ‘{“\;\ “;\ ?‘; 3,’{;4‘ %
I § ARNE B 33
N ¢ G
PN f ; &MN'/}!}
H kY A &
fd -

e /"’

\N o
X UL
A s s R
SRR



PCT/NL2010/050865

WO 2011/074966

25/84

Fig. 22D



PCT/NL2010/050865
26/84

WO 2011/074966

781

Fig. 23



WO 2011/074966 PCT/NL2010/050865
27/84

Fig. 234



PCT/NL2010/050865

WO 2011/074966

28/84

Fig. 24A



PCT/NL2010/050865

29/84

WO 2011/074966

Fig. 24B



- PCT/NL2010/050865

WO 2011/074966

30/84

<

~,

e

Fig. 25



PCT/NL2010/050865

WO 2011/074966

31/84

Fig. 25



PCT/NL2010/050865

WO 2011/074966

32/84




PCT/NL2010/050865

WO 2011/074966

33/84

L it

o




WO 2011/074966 PCT/NL2010/050865
34/84




WO 2011/074966 PCT/NL2010/050865
35/84

Fig. 258A



WO 2011/074966 PCT/NL2010/050865
36/84

Fig. 2580



WO 2011/074966 PCT/NL2010/050865
37/84




PCT/NL2010/050865

WO 2011/074966

38/84

Fig. 26



PCT/NL2010/050865

WO 2011/074966

39/84




PCT/NL2010/050865

WO 2011/074966

40/84

JERSes



PCT/NL2010/050865

WO 2011/074966

41/84

TN T70

g




WO 2011/074966 PCT/NL2010/050865
42/84

Fig. 26 7



PCT/NL2010/050865

WO 2011/074966

43/84

Figg. 20K-1



WO 2011/074966 PCT/NL2010/050865
44/84

Fig. 26%-2



WO 2011/074966 PCT/NL2010/050865
45/84

Fig. 28X-3



WO 2011/074966 PCT/NL2010/050865
46/84




PCT/NL2010/050865

WO 2011/074966

47/84




WO 2011/074966 - PCT/NL2010/050865
48/84




PCT/NL2010/050865

WO 2011/074966

49/84

Pig. 28X-TA




PCT/NL2010/050865

WO 2011/074966

50/84

3
o

N

5



PCT/NL2010/050865

WO 2011/074966

51/84

Y Jrrmmenscrecrzed

4

N
w...«e%‘mw} <

....E.Ei...is\m\u

N

=%
£

ig. 27A

s

F

Fig. 27C



PCT/NL2010/050865

WO 2011/074966

52/84

= 4
R gd, o
e
&>




PCT/NL2010/050865

WO 2011/074966

53/84

Fig. 29



PCT/NL2010/050865

: s N».

e

U

; L ‘
o ) < o X .. \N\
g /0 oNSSSs

;
™ AL A A Ve —E
$ ¢ o .\.(\\&..
oy 77 Y
, ; 7 ., “
.. P i J 7 g
[P
S
e P ¢ - - 3
!

WO 2011/074966

54/84

Fig. 30



WO 2011/074966 PCT/NL2010/050865
55/84

Fig. 31



WO 2011/074966 PCT/NL2010/050865
56/84

Fig. 32



PCT/NL2010/050865
57/84

WO 2011/074966

vy,

¥

iz}
by
" , 3
Y S S
i

&
AN LA s

%,w----:m\.~...
3

ot

s pi i e p o

.»---w~--\§“~u- JRUUTRUURIPRY S}

o

SENUUUNE L b FUVENY {*ﬁw

* £ o %

5. VRSOV PRNNIURR S o
Rab TENET S

Rlas .,
I N o awtd
,
A
ooy
FIRY N
Y r_r I
1 v
Y
ol M“
oWl
§

i

3 -t
P L
§ oot ® e

Pt s 7

o



PCT/NL2010/050865

WO 2011/074966

58/84

eand




PCT/NL2010/050865

WO 2011/074966

59/84

g x,.m,...
/«C &
<



PCT/NL2010/050865

WO 2011/074966

60/84

s B

Y




PCT/NL2010/050865

WO 2011/074966

61/84




PCT/NL2010/050865

WO 2011/074966

62/84

e R} ST . S \M%ﬂ&w &wxw
Cepy i LN N \ \/ / fe e
Wiid SOV A, S, WA -~ . -
\ ; s WV Wz w\? TRy /M J:m i Pl M i ‘WWNM
éN«T},ﬁw \X. : : ooms i T
ﬁ.m\, o &a\ww LY PR
£ e s y ; o
M ) e £ m P m!. M 2 Yo WQ
« 7 Y Lo v Nl i ot bt 2y
S ; ¥ »
ooyl N w w\ iw x H, \&

Aer s
dael 28 y
<t i . i T LY AT a M&Nw
wsﬁwse\ }z!..\xw ] e - - .“« ..M _ e ] 3 § Mmu
o ) ioemtp pmslipomrsssot s s
1221 i . ; 4 i
\“&H et il o s T TRt ¥ P
p; s ; %wuw( % W

502

Av




PCT/NL2010/050865

WO 2011/074966

63/84

\\M/

4l

v G B
” /53

afa«
i ;¢ b SO L

T .
Gz a1




PCT/NL2010/050865

WO 2011/074966

64/84

7 gt ¥
1 p A
53, o dshressavecive  be wooscssiss :
...\W‘ - Faasatanl S
p? Caeooediod i P S
¥ S M(
H vy
H ipilat
H
73 2 PP . H
L Ly RN 3T & R
s . : 3 i
" % $
H v ; it .N
-
= MY
$,pohensense
i f /
P 4 |
.................................. 1 3

- \l"\

[




PCT/NL2010/050865

mid
2, R LA S I
A\ e
e
7
S .
R« i B m

szt

65/84

WO 2011/074966

223}

LA

o

A



PCT/NL2010/050865

2% i

66/84

Y

Vv

e
R

3
RSB SR

WO 2011/074966

TV AUV




PCT/NL2010/050865

WO 2011/074966

67/84

i
PR A
-~ e
e
e NIy e v 5

SN

L%
2

75



PCT/NL2010/050865
68/84

WO 2011/074966

v
joc2aid

¢ A
T s o

rersecharas

WAL Ry >

S R | S 1
"~ ww\\,.
Cm

.,U.a.

%

4 ’ H

b ")
Y T bR 991 3

I SRy R Y B e s
- SN PP M

gult




PCT/NL2010/050865

WO 2011/074966

69/84

4

.
>
.

o
opr




PCT/NL2010/050865

WO 2011/074966

70/84




PCT/NL2010/050865

WO 2011/074966

71/84




PCT/NL2010/050865

WO 2011/074966

72/84

od
L
..V;‘HA

\

R

I
ST,

i
e
SR




WO 2011/074966 PCT/NL2010/050865

73/84

-
hat g
ks

e C0



PCT/NL2010/050865

WO 2011/074966

74/84

Fig 82**“E1



PCT/NL2010/050865

WO 2011/074966

75/84




PCT/NL2010/050865

WO 2011/074966

76/84

2**)‘:&3

g 3

F



WO 2011/074966 PCT/NL2010/050865
77/84

AT

tien. 3 R T



PCT/NL2010/050865

WO 2011/074966

78/84

~



PCT/NL2010/050865

WO 2011/074966

79/84

d

et -
et

Voo rionnmnrrs

s




PCT/NL2010/050865

WO 2011/074966

80/84

.

i
Y

APAR,

%

N
VECN

I A .
v AL ]

s
/{M{..WM}&»&&M%J@WN%\. X
) WW&@?

Z "

6 AR,

.,

42

:




PCT/NL2010/050865
81/84

WO 2011/074966

€ "Dl

m. ..u.,h.?fm wamw\\\ .\.\,
B e

2 .

SV
\\Jez\THHM.{.ﬁ -...r. WM?HJ..( 3

oy o A
PR ars v § } foe B
- ﬁ&a%%b%%f A el
H 3 ST > .

H i ) ¢ F
oo w.m\d 3 — Mn.,
iy i VPR

:

e

e
o s

9T 975 1y, 45T
* e
e b Y
N\%mw.. A id
\,o ww {ee

~~OLE




~ PCT/NL2010/050865

WO 2011/074966

82/84

c¢ bid

L5143

1505 250 |
o kS

o

100k
$

M na

g

NSO W

-

. 430

: gy
L4

e

N L801E)
y i
{.mim i

i g 29017 i v
zons5 iy o » ~ 4
0L 700 [ 7004 ’ m At nm £80L £O0}

~
o

-
Wt

%
{
LI
'
..{Sgi}} )
=




PCT/NL2010/050865
83/84

WO 2011/074966

g¢ b4 2103 o

s

CIp0L
.
o L

o
i;isissme s W L Yo R 2 O
e m VTN

LU0 P04

{ gy
Ko




PCT/NL2010/050865

WO 2011/074966

84/84




INTERNATIONAL SEARCH REPORT

International application No

PCT/NL2010/050865

A. CLASSIFICATION OF SUBJECT MATTER

INV. A22B7/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A22B  A22C

Minimum documentation searched {classification system followed by classification symbols)

Documentation searshed other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the intemational search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

24 May 2006 (2006-05-24)

X EP 1 658 774 Al (MAEKAWA SEISAKUSHO KK 1-4,
[JP]; MAMMOTO SHINZO [JP])

12-17,
20,23,
25,29-50

Relevant to claim No.

abstract; claims 1-11; figures 1-6
paragraphs [0001] - [0078]

EP 0 898 894 A2 (MAEKAWA SEISAKUSHO KK 1-4,

[JP]) 3 March 1999 (1999-03-03)

7-10,

pages 1-67

abstract; claims 1-9; figures 1-14

12-14,
16,17,
20,23,
30-50

-/--

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

"L" documentwhich may throw doubts on priority claim(s) or
which is cited to establish the publication date of ancther
citation or other special reason {(as specified)

"O" document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priority date claimed

"T" later document published after the international filing date
or priority date and notin conflict with the application but
cited to understand the principle or theory underlying the
invention

"X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
_m%r:ts, ﬁuch combination being obvious to a person skilled
inthe art.

'&" document member of the same patent family

Date of the actual completion of the international search

4 April 2011

Date of mailing of the international search report

13/04,2011

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswilk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Rojo Galindo, Angel

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/NL2010/050865

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

abstract; claims 1-20; figures 1-4
column 1, Tine 6 - column 6, line 49

Category” | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 5 106 336 A (GWYTHER PETER [US]) 1,3,4,7,
21 April 1992 (1992-04-21) 9-14,20,
21,38
abstract
X US 4 873 749 A (COUTURE WILLIAM F [US]) 1,4,20,
17 October 1989 (1989-10-17) 38,39

Form PCT/ISA210 (continuation of second sheet) [Aptil 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/NL2010/050865
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 1658774 Al 24-05-2006 CA 2535075 Al 10-03-2005
CN 1842275 A 04-10-2006
WO 2005020695 Al 10-03-2005
JP 4375754 B2 02-12-20609
US 2006205334 Al 14-09-2006
Us 2007212995 Al 13-09-2007
EP 0898894 A2 03-03-1999 DE 69814540 D1 18-06-2003
DE 69814540 T2 18-03-2004
DK 898894 T3 10-06-2003
ES 2195242 T3 01-12-2003
JP 3603981 B2 22-12-2004
JP 11056226 A 02-03-1999
us 6106384 A 22-08-2000
US 5106336 A 21-04-1992  NONE
US 4873749 A 17-10-1989  NONE

Form PCT/ISA210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - description
	Page 68 - description
	Page 69 - description
	Page 70 - description
	Page 71 - description
	Page 72 - description
	Page 73 - description
	Page 74 - description
	Page 75 - description
	Page 76 - description
	Page 77 - description
	Page 78 - description
	Page 79 - description
	Page 80 - description
	Page 81 - description
	Page 82 - description
	Page 83 - description
	Page 84 - description
	Page 85 - description
	Page 86 - description
	Page 87 - description
	Page 88 - description
	Page 89 - description
	Page 90 - description
	Page 91 - description
	Page 92 - description
	Page 93 - description
	Page 94 - description
	Page 95 - description
	Page 96 - description
	Page 97 - description
	Page 98 - description
	Page 99 - description
	Page 100 - description
	Page 101 - description
	Page 102 - description
	Page 103 - description
	Page 104 - description
	Page 105 - description
	Page 106 - description
	Page 107 - description
	Page 108 - description
	Page 109 - description
	Page 110 - description
	Page 111 - description
	Page 112 - description
	Page 113 - description
	Page 114 - description
	Page 115 - description
	Page 116 - description
	Page 117 - description
	Page 118 - description
	Page 119 - description
	Page 120 - description
	Page 121 - description
	Page 122 - description
	Page 123 - description
	Page 124 - description
	Page 125 - description
	Page 126 - description
	Page 127 - description
	Page 128 - description
	Page 129 - description
	Page 130 - description
	Page 131 - description
	Page 132 - description
	Page 133 - description
	Page 134 - description
	Page 135 - description
	Page 136 - description
	Page 137 - description
	Page 138 - description
	Page 139 - description
	Page 140 - claims
	Page 141 - claims
	Page 142 - claims
	Page 143 - claims
	Page 144 - claims
	Page 145 - claims
	Page 146 - claims
	Page 147 - claims
	Page 148 - drawings
	Page 149 - drawings
	Page 150 - drawings
	Page 151 - drawings
	Page 152 - drawings
	Page 153 - drawings
	Page 154 - drawings
	Page 155 - drawings
	Page 156 - drawings
	Page 157 - drawings
	Page 158 - drawings
	Page 159 - drawings
	Page 160 - drawings
	Page 161 - drawings
	Page 162 - drawings
	Page 163 - drawings
	Page 164 - drawings
	Page 165 - drawings
	Page 166 - drawings
	Page 167 - drawings
	Page 168 - drawings
	Page 169 - drawings
	Page 170 - drawings
	Page 171 - drawings
	Page 172 - drawings
	Page 173 - drawings
	Page 174 - drawings
	Page 175 - drawings
	Page 176 - drawings
	Page 177 - drawings
	Page 178 - drawings
	Page 179 - drawings
	Page 180 - drawings
	Page 181 - drawings
	Page 182 - drawings
	Page 183 - drawings
	Page 184 - drawings
	Page 185 - drawings
	Page 186 - drawings
	Page 187 - drawings
	Page 188 - drawings
	Page 189 - drawings
	Page 190 - drawings
	Page 191 - drawings
	Page 192 - drawings
	Page 193 - drawings
	Page 194 - drawings
	Page 195 - drawings
	Page 196 - drawings
	Page 197 - drawings
	Page 198 - drawings
	Page 199 - drawings
	Page 200 - drawings
	Page 201 - drawings
	Page 202 - drawings
	Page 203 - drawings
	Page 204 - drawings
	Page 205 - drawings
	Page 206 - drawings
	Page 207 - drawings
	Page 208 - drawings
	Page 209 - drawings
	Page 210 - drawings
	Page 211 - drawings
	Page 212 - drawings
	Page 213 - drawings
	Page 214 - drawings
	Page 215 - drawings
	Page 216 - drawings
	Page 217 - drawings
	Page 218 - drawings
	Page 219 - drawings
	Page 220 - drawings
	Page 221 - drawings
	Page 222 - drawings
	Page 223 - drawings
	Page 224 - drawings
	Page 225 - drawings
	Page 226 - drawings
	Page 227 - drawings
	Page 228 - drawings
	Page 229 - drawings
	Page 230 - drawings
	Page 231 - drawings
	Page 232 - wo-search-report
	Page 233 - wo-search-report
	Page 234 - wo-search-report

