(12) PATENT

(11) 348747 (13) B1
(19) NO
NORWAY (51) IntCl.
A22C 29/02 (2006.01)
Norwegian Industrial Property Office
21) Application nr. 20170430 (86) International Filing 2015.08.20
Date and PCT/EP2015/069142

(22) Date of Filing
(24) Date of Effect
41) Publicly Available
(45) Granted

(73) Proprietor

(72) Inventor

(74) Agent or Attorney

Application Number

2017.03.20 (85)  Date of Entry into 2017.03.20

National Phase
2015.08.20 (30) Priority
2017.03.20
2025.05.19

2014.08.20, US, 62/039751

Nordischer Maschinenbau Rud. Baader GmbH + Co. KG, Geniner Strasse 249, 23560 LUBECK, Tyskland
Robert D Courage, 41 Lodge Road, Conception Bay South, NFA1X2G LABRADOR, Canada

Thorir Einarsson, 6633 Francis Ave SE, WA98092 AUBURN, USA
Clinton R. Smith, 525 Lake Blue Dr., FL33852 LAKE PLACID, USA
ONSAGERS AS, Postboks 1813 Vika, 0123 OSLO, Norge

(54) Title
(56) References
Cited:

(57) Abstract

A crab butchering machine removes the @
. . 194 .
carapace, mandibles and tail from a crab by @Y
timing actuation of tools depending upon the u @ -
measured dimensions of the carapace. A aeyy S
measuring tool determines the location of the ]
front and rear of the carapace relative to the
saddle, securing and advancing the crab through
the machine. The positions of the ends of the
tools that operate on the crab are known. After
measuring, the crab is advanced into a
calculated position relative to a first tool, whereby
an arm moves upwards, separating the carapace
from the crab. The crab is next advanced pasta -2
second tool that lifts the carapace away from the

Apparatus and method for butchering crabs
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crab carcass, allowing a third tool to move
upwards, separating the carapace and tail from
the carcass when the saddle is in a second
calculated position. The remaining leg clusters
are separated and released from the saddle for

further processing.
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Description

[0001] 1. Field of the Disclosed subject-matter

[0002] The present disclosed subject-matter relates generally to animal butchering
apparatuses, and more particularly to a crab butchering apparatus for removing the
carapace, mandibles and tail from a crab. More specifically, the invention is concerned
with a method and an apparatus for automatically butchering crabs, by separating off
the parts containing no meat (such as carapace, mandibles, tail) from the crab and
more specifically from the crab carcass of a usually living crab, so that the meat-
containing parts (such as leg and shoulder regions) are recovered for further
processing. Correspondingly, we can also speak of a method and an apparatus for
sectioning crabs.

[0003] 2. Background

[0004] The processing of captured ocean crab is largely a manual process. Crabs have
a central body mass disposed between a dorsal or top section called a carapace, and a
ventral or bottom section called a bone plate. The front end of the crab includes a
mouth with mandibles located below. Legs extend laterally from a shoulder area,
forming a cluster on each side of the central body mass. Put another way, a crab has a
carcass, i.e. a type of base body with the central body mass containing the viscera, on
both sides of which the legs are arranged. On the top side, referred to as the back,
there is arranged the carapace, which protects the central body mass. On the
underside, referred to as the belly, there is arranged the bone plate, which likewise
protects the central body mass.

[0005] Manual processing of the crab requires a worker to gather and grasp in each
hand the legs of the animal adjacent to each shoulder, and orientate the crab, whereby
the carapace is facing upwards and the front end is facing away from the worker. The
worker thrusts the crab forwards, driving a spike attached to a fixed structure into the
mouth of the crab, separating the carapace and viscera. During the same motion, the
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worker drives his hands downwards, separating each leg cluster from the central body
mass. The leg clusters and shoulders include desirable meat and are sent on for
further processing. The carapace and tail are discarded.

[0006] Manually butchering crabs inherently creates inefficiencies that have an impact
on productivity and yield. Productivity is affected by the rate at which a worker can
process crabs. Yield is effected depending upon the waste left on each shoulder, the
meat improperly removed during processing and the legs separated from the clusters.
In particular, productivity and quality when butchering crabs are dependent on the
individual know-how and experience of the worker. Productivity is furthermore also
adversely affected by poor ergonomics.

[0007] A crab butchering machine for removing the carapace, mandibles and tail from
a crab includes tools that rotate to engage the carapace and tail as the crab passes
butchering tools. The crab is held in a saddle by clamping arms on the legs on both
sides of the body connected to the conveyor, and the conveyor advances the crabs
forwards from the rear of the machine to the tools at the front of the machine. The
saddle secures the crab for processing by gripping the legs extending outwards from
each side of the carapace with arms, orientating the carapace upwards, and orienting
the crab in a forward position. In other words, the crab is clamped by means of
clamping arms in or on the saddle with the bone plate downwards, carapace upwards
and the legs projecting laterally such that the legs are fixed on both sides, as the crab
with its carcass, i.e. the body mass protected by the carapace and bone plate, lies
exposed on the saddle, in order to allow the butchering tools access. On the saddle,
the crab lies in the clamping position head forwards in the direction of transport T.

An apparatus having the features of the preamble of independent Claim 1 and in
particular also of independent Claim 6, and also a method having the features of the
preamble of independent Claim 14 are known from US 5,401,207. The apparatus
described in the aforementioned US specification has as butchering means a star

wheel that is driven in rotation as the sole butchering tool, rotating about a central axis.

The star wheel includes six arms arranged on a shaft, which are distributed uniformly
over the periphery of the shaft and extend radially outwards. All six arms are designed
identically and have at their free ends a configuration that, as a universal tool, allows
removal in particular also of the carapace with the mandibles from the crab carcass, in
addition to the tail. For this, the arms are designed at their free ends with a width
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(transversely to the direction of transport T) in each case ensuring removal of the
carapace and hence also of the tail.

The star wheel can be moved out of a retracted position into an advanced position and
back again. To butcher the crab, the star wheel rotates continuously about the axis of
rotation and with one of its arms in the advanced position first encounters the carapace
and removes it as it engages. More precisely, one of the arms grips with its free end in
the region of the mandibles beneath the carapace, and tears it from the crab carcass
due to the continuing rotation of the star wheel on one hand and the transporting of the
crab in the opposite direction on the other hand. Then the star wheel is moved into the
retracted position in order to release the crab carcass. Subsequently, the star wheel is
moved into the advanced position again, so that one of the arms tears the tail from the
crab carcass with its free end due to the rotation of the star wheel.

The known apparatuses and methods for butchering crabs have the disadvantage that
they achieve only limited efficacy and yield in recovering meat. Furthermore, the known
apparatuses, because of the star wheel with the radially projecting arms, require a
large structural form. Owing to the arms being designed in the widest necessary
manner in order to remove the carapace, on removing the tail with the identical tool
firstly the yield is reduced, since meat from the aforementioned (leg/shoulder) clusters
is torn out as well, and on the other hand the end product may be damaged by the sole
tool which necessarily has to have large dimensions.

This results in the object of providing a simple and compact apparatus for butchering of
crabs in a manner which protects the product that ensures maximum yield and high
efficacy. Furthermore, the object is to propose a corresponding method.

According to the invention, this object is achieved by an apparatus having all the
features of Claim 1 or of Claim 6.

[0008] The crab first encounters a measuring device that determines the location of the
front of the carapace relative to the front of the saddle, and the distance between the
front of the carapace and the rear of the carapace. The measurement of each crab in a
saddle prior to the crab encountering the tools allows the crab butchering machine to
calculate the timing of the movements of the tools to accurately and efficiently remove
the carapace and tail from the crab. Put another way, the measuring device ascertains
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and/or determines the position and/or the size of the crab by ascertaining e.g. the
geometry, namely inter alia the length of the carapace from the front, leading, edge to
the rear, trailing, edge. With knowledge of this data and information, the tools can be
controlled reliably and precisely.

Particularly preferably, an apparatus that achieves this object and that is designed and
set up for automatically butchering crabs includes a conveying element with at least
one saddle for holding and guiding a crab along a transport path, with a measuring
device for ascertaining and/or determining the position and/or the size of the crab and
also means for butchering the or each crab being arranged along the transport path in
the direction of transport T of the or each crab, and a control unit for controlling the
butchering means dependent on the data and information ascertained and/or
determined, wherein the apparatus is distinguished in that the butchering means
includes at least three separate tools, at least two of which are designed and set up
pivotably independent of each other. Due to the fact that three separate tools are
provided, each tool can be designed and set up corresponding to its respective
functionality in order to increase yield and to allow low-damage or damage-free
butchering. Owing to the design according to the invention of the butchering means,
furthermore a compact construction is achieved. Furthermore, the independent
pivotability of at least two of the at least three tools ensures that an optimised
butchering sequence can be achieved when butchering a crab, whereby the

productivity (efficacy) of the apparatus is increased.

Advantageously, all three tools of the butchering means are designed and set up
pivotably, independent of each other, in each case about an axis |, Il, lll that extends
transversely to the direction of transport T. With individual pivotability of all three tools
of the butchering means, even more precise and reliable butchering is ensured.

A preferred development is characterised in that additionally a knife for cutting the bone
plate of the crab is arranged in the direction of transport after the butchering means.
With this knife, the butchered crab can be divided rapidly and precisely into the two
desired leg clusters that have the meat, in order to increase productivity further.

Expediently, the tools of the butchering means are designed differently and can be
brought in succession into an operative connection with the crab, such that a step-wise
butchering process can be carried out. Owing to the arrangement and design according
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to the invention of the three tools, efficient and exact butchering is ensured. The
different design of the tools is due to their different functionalities, so that maximum
yield and maximum protection of the parts of the crab that are to be recovered are

ensured.

One particularly advantageous development is characterised in that the first tool of the
butchering means that can be brought into an operative connection with the crab is a
butchering arm which can be controlled upwards pivotably about an axis | out of a
lower waiting position counter to the direction of transport T of the crab and back again,
with the butchering arm being designed and set up to detach the carapace and the
mandibular arms from the crab carcass. The design and setup of the first tool which is
directed exclusively at detaching the carapace guarantees reliable detaching of the
carapace from the crab carcass. Put another way, the design and setup of the
butchering arm ensure that the carapace is detached reliably and precisely at least
partially from the viscera, so that the carapace is lifted relative to the crab carcass. The
tool, which has only a single functionality, owing to its pivotability lies in the transport
path of the crab, and hence in an operative connection with the crab, only when the
butchering operation is necessary. As soon as the butchering operation has been
carried out, the tool is out of engagement with the crab, so that the latter can be
transported along the transport path in collision-free manner in the direction of the next
tool.

Advantageously, the second tool of the butchering means that can be brought into an
operative connection with the crab is a carapace horn, which projects into the transport
path of the crab such that the carapace horn upon the crab being transported in the
direction of transport T can necessarily be introduced between the crab carcass and
the detached carapace, with the carapace horn being designed and set up to keep
open the distance between the detached carapace and the crab carcass. This
alternatively stationary or movable tool ensures in a simple and reliable manner that
the gap between the carapace and the crab carcass fixed to the saddle that is formed
by the first butchering operation previously described remains opened until the third
tool is in an operative connection with the crab. Put another way, the second tool forms
a type of placeholder for engaging the third tool. As a result, the butchering operation
can be optimised overall, whereby the productivity and yield are increased. Moreover,
this embodiment results in a particularly compact structural form of the apparatus.
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One particularly preferred embodiment is distinguished in that the third tool of the
butchering means that can be brought into an operative connection with the crab is a
tail remover which can be controlled upwards pivotably about an axis Il out of a lower
waiting position counter to the direction of transport T of the crab and back again, with
the tail remover being designed and set up to completely separate the carapace and
the tail from the crab carcass. This further reinforces the advantages previously

mentioned.

An apparatus that is characterised in that the third tool is designed to be smaller in
width, i.e. transversely to the direction of transport T of the or each crab, than the first
tool, proves particularly expedient. With this individual design of the tools which is
adapted to the respective functionality, it is ensured that on one hand in a region or in
an operation in which the necessary force and contact surface has to be applied for
example when detaching the carapace, a wider tool can be used than in a region or in
an operation in which only a low force and contact surface has to be applied for
example when separating the tail. As a result, the embodiment according to the
invention results in low-damage or damage-free butchering of the crabs being able to
be achieved with respect to the (leg/shoulder) cluster to be recovered.

[0009] The first tool the crab encounters is the butchering arm. The butchering arm
extends rearwards from the front of the machine and moves upwards to separate the
carapace and mandibles from the central body mass. As the saddle rotates the crab

into engagement with the butchering arm, the front edge of the carapace is moved over

the tip of the arm. The measuring device determined the location of the front of the
carapace, and calculated when the front edge of the carapace would be positioned
over the head of the butchering arm. When the front edge of the carapace reaches a
first calculated position, the butchering arm moves rapidly upwards, cleanly detaching
the carapace and mandibles from the crab. As the saddle continues to move forwards,
the loose carapace remains connected to the rear of the crab, and the carapace
encounters a carapace horn extending rearwards from the front of the machine. The

carapace horn engages the underside of the carapace, lifting it upwards and away from

the crab carcass, allowing the tail remover access to the carcass.

[0010] The tail remover removes the carapace and tail from the crab carcass. The tail
remover extends rearwards from the front of the machine and moves upwards to

separate the carapace and the tail from the crab carcass. As the saddle rotates the
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crab past the tip of the tail remover, the measuring device determined the location of
the rear of the carapace, and calculated when the rear of the carapace would be
positioned adjacent to the tip of the tail remover. When the crab reaches the second
calculated position, the tail remover moves rapidly upwards, cleanly detaching the
carapace and tail from the leg clusters and bone plate. The carapace and tail exit the
bottom of the machine.

[0011] The legs remain secured in the saddle as the saddle advances the bone plate
into engagement with a bone knife that cuts the bone plate, separating the leg clusters
into opposite halves. The saddle and halves move towards the rear of the machine,
where the clamping arms open, dropping the leg clusters below the machine for further
processing.

This object is also achieved by a method according to Claim 14 for automatically
butchering crabs, comprising the steps: transporting the or each crab in the direction of
transport T along a transport path by means of a conveying element, with the or each
crab during transport being held and guided on a saddle, ascertaining and/or
determining the position and/or the size of the crab by means of a measuring device
during transport along the transport path, and subsequently butchering the or each
crab by means of a butchering means during transport along the transport path, with
the butchering means, dependent on the data and information previously ascertained
and/or determined, being controlled by means of a control unit, and is characterised in
that the butchering of each crab is carried out by three separate tools, with at least two
of the tools being pivoted out of a waiting position into the region of action of the crab
and back again in order to carry out the butchering operation.

Advantageously, each of the at least three different tools of the butchering means is in
each case brought into an operative connection with each crab to be butchered only a
single time. In contrast to the rotating star wheel, in which the same tool comes into
contact with the crab several times with its identical arms in order to separate first the
carapace and then the tail from the crab carcass, according to the invention each tool
is equipped with an individual functionality, so that a separate tool for making contact
singularly with the crab is provided for each functionality.

This method is optionally improved in that each of the three tools of the butchering
means can in each case be pivoted about its own axis [, II, Il that extends transversely
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to the direction of transport T, out of a waiting position, in which the tool is out of
engagement with the crab, into a working position, in which the tool is in engagement
with the crab, and back again.

Preferably, the detaching and removal of the carapace, the mandibular arms and also
the tail from the crab carcass take place in steps, in that first the carapace and the
mandibular arms are detached from the crab carcass by means of a first tool, in
particular a butchering arm, and then the carapace and the tail are separated

completely from the crab carcass by means of a further tool, in particular a tail remover.

Particularly preferably, the distance between the carapace and the crab carcass
produced by detaching the carapace by means of the first tool is held open by a further
tool, in particular a carapace horn, until the tool for completely removing carapace and
tail is introduced into the distance between the crab carcass and the detached

carapace.

Advantageously, all the tools of the butchering means can be controlled individually
and independent of each other, with the tools, matched to each other, dependent on
the data and information on the position of the crab and/or its size ascertained and/or
determined being able to be moved into engagement and out of engagement with the
crab.

Preferably, all the tools are kept out of engagement with the crab, in case a situation
arises that the measuring device recognises incorrect positioning of the crab on the
saddle. This achieves an optimum butchering result for all the crabs.

The resulting advantages have already been described in detail in conjunction with the
apparatus according to the invention, which is particularly suited to implementing the
method, which is why reference is made to the corresponding passages in order to
avoid repetition.

Further expedient and/or advantageous features and developments of the apparatus
according to the invention and also preferred method steps of the method according to
the invention will become apparent from the dependent claims and the description. A
particularly preferred embodiment of the invention will be discussed in greater detail
with reference to the appended drawings:

348747



10

15

20

25

30

35

[0012] The
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drawings constitute a part of this specification and include exemplary

embodiments of the disclosed subject-matter and illustrate various objects and features

thereof.

[0013] Fig.

Fig.

[0014] Fig.

Fig.

[0015] Fig.

[0016] Fig.

[0017] Fig.

[0018] Fig.

[0019] Fig.

[0020] Fig.

[0021] Fig.

[0022] Fig.

[0023] Fig.

1 is a perspective view of a crab butchering machine embodying principles
of the disclosed subject-matter.

1ais a line drawing of Figure 1.

2 is a plan view of the conveyor system and crabs in the saddles.

2ais a line drawing of Figure 2.

3 s a section elevation view of the front of the crab butchering machine.

4 is a section elevation view of the front of the crab butchering machine.

5 is a section elevation view of the crab butchering machine.

6 is a perspective view of a crab in a saddle approaching the butchering

arm.

7 is a perspective view of a crab carcass after the butchering arm has
detached the carapace and mandibles at least partially from the crab.

8 is a perspective view of a crab carcass with the carapace horn engaging
the underside of the carapace.

9 is a perspective view of a crab carcass approaching the tail remover.

10is a perspective view of a crab carcass after the tail remover has
separated the carapace and tail from the carcass.

11is a perspective view of a crab carcass with the detached carapace and
tail.
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[0024] As required, detailed aspects of the disclosed subject-matter are disclosed
herein; however, it is to be understood that the disclosed aspects are merely exemplary
of the disclosed subject-matter, which may be embodied in various forms. Therefore,
specific structural and functional details disclosed herein are not to be interpreted as
limiting, but merely as a basis for the claims and as a representative basis for teaching
one skilled in the art how to variously employ the disclosed technology in virtually any
appropriately detailed structure.

The features and developments described below represent preferred embodiments,
taken individually or in combination with one another. It is expressly pointed out that
features that are summarised in the claims and/or the description or are described in a
common embodiment may also functionally independently develop the apparatus
described further above. The equivalent applies to the method described further below.

[0025] A crab butchering machine that automates removal of the leg clusters from the
body mass increases the number of crabs processed per hour and increases yield of
the meat removed from each crab processed. Referring to Fig. 1, a crab butchering
machine 102 includes a housing 106 mounted on a frame 104. Stands 122 depending
from the frame 104 support the crab butchering machine 102 over a surface 120. In
other words, the crab butchering machine 102 (also referred to below as apparatus for
automatically butchering crabs) includes the housing 106, which has legs forming the
stand 122, so that the housing 106 is arranged at a distance from the floor surface 120
on which the crab butchering machine 102 stands.

[0026] A whole crab 152 is introduced into the front of the machine 102 at an inlet 124,
and the butchered leg clusters 162 exit the machine 102 at an outlet 126. An operator
guides the preferably living crab 152 in the region of the inlet 124 into the apparatus
102, with the leg clusters 162 to be recovered being discharged from the apparatus
102 in the region of the outlet 126. The term "front" depends on the point of view, and
may equally well designate the "rear". In other words, the term is interchangeable.

[0027] Mechanical operations within the machine 102 separate the leg clusters 162
from the central body mass 154 of the crab 152. Referring to Fig. 2, a conveyor system
202 advances the crab 152 past tools that remove the carapace 156 and tail 160 from
the crab 152. The conveyor system 202 includes one or more saddles 212 mounted on

348747



10

15

20

25

30

35

11

a belt system 203. The belt system 203 includes plates 210 mounted on a chain 208
forming a track 211. The track 211 travels about opposing front and rear circular
sprockets 204, 205, and the track 211 has an upper tract and a lower tract. In an
embodiment, the rear sprocket 205 is mounted on a rear shaft 207. The rear shaft 207
extends between the first and second sidewalls 108, 110, and the shaft 207 is driven
by a motor 234 to rotate the rear sprocket 205 relative to the frame 104 at a specific
rate of speed. The motor 234 is powered by a suitable power source. In an
embodiment, the motor 234 is an electric motor powered by an electrical power source.
The front sprocket 204 is mounted on a front shaft 206. The front shaft 206 extends
between the first and second sidewalls 108, 110, and is rotatably mounted on the
frame 104. Preferably the apparatus 102 accordingly has a revolving conveying chain
as conveying element to form the conveyor system 202, which chain is guided
endlessly about at least two sprockets 204, 205. The driven (rear) sprocket 205 is
arranged in the region of the inlet 124. The entrained (front) sprocket 204 is arranged
on the opposite side, remote from the inlet 124. The sprocket 204 faces the butchering
means, the tools or free ends of which face the sprocket 204 in the end region.

Thus the conveying chain forms an upper strand, on which the living, not yet butchered
crabs 152 are positioned and fixed on the saddle 212 with the carapace 156 pointing
upwards and the head forwards, and a lower strand, on which the butchered crabs 152
or the parts of the butchered crab 152 that remain are transported with the bone plate
pointing upwards. The sprockets 204, 205 are arranged on the shafts 206, 207, which
are mounted on sidewalls 108, 110 of the frame 104, so that the sprockets 204, 205
are rotatable in relation to or relative to the fixed frame 104. The shafts 206, 207 extend
substantially horizontally and transversely to the direction of transport T.

[0028] The shaft 206 has a zero position extending along a line perpendicular to the
shaft 206 upwards through the top of the machine 102, whereby one complete
revolution of the shaft 206 moves the centre of two sequential saddles 212 to the zero
position. In other words, the distance from the saddle middle of a saddle 212 to the
saddle middle of the subsequent saddle 212 corresponds substantially to the periphery
of the sprocket 204.

[0029] The saddles 212 generally include a platform formed of a first portion 214 and
an opposite second portion 226. The crab 152 is placed in the saddle 212 at the rear
(or front) of the machine 102 by an operator. The first portion 214 includes a base 215
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with a front end 216 having a first arm 218 pivotably attached thereto. The first arm 218
forms a first stop 220 for preventing forward movement of the crab 152. The second
portion 226 includes a base 227 with a front end 228 having a second arm 230
pivotably attached thereto. The second arm 230 forms a second stop 232 for
preventing forward movement of the crab 152.

[0030] The operator places the crab 152 into a saddle 212 by gathering in each hand
the legs 166 of the crab 152 adjacent to each shoulder 164 and orientating the crab
152 whereby the carapace 156 is facing upwards and the front end is facing away from
the operator. The carapace 156 is positioned between the first and second arms 218,
230, and the carapace 156 is passed between the arms 218, 230, with a cluster of legs
166 passing between the bases 215, 227 and arms 218, 230, securing the crab 152 to
the conveyor system 202. The padding 222, 234 secures the legs 166 within the saddle
212 and avoids damage to the legs 166.

[0031] Referring to FIGS. 3-5, the crab 152 advances towards the tools along the
upper tract, first passing through a measuring device 252. The measuring device 252 is
arranged in the region of the upper strand. The measuring device 252 serves for
ascertaining and/or determining the position and/or the size of the crab 152. The
measuring device determines the location of the front and rear edge of the carapace
156 on each saddle 212, and in conjunction with a zero position on the front shaft 206,
controls the subsequent movement of the tools to carry out operations on the
measured carapace 156. The location of the front of the carapace 156 determines the
timing of the action of the tools on the crab 152. In an embodiment, the measuring
device 252 uses a first arm 254 to determine the position of the rear of the carapace
156 relative to the zero position and a second arm 264 to determine the position of the
front of the carapace 156 relative to the zero position. Each of the first arm 254 and
second arm 264 depend downwards from a shaft in front of the path of the crab 152.
Each of the arms 254, 264 are of a known length, with a tip a known distance from the
shaft. Each of the shafts are a known distance apart. The first arm 254 is used to
detect the location of the rear of the carapace 156, and the second arm 264 is used to
detect the location of the front of the carapace 156. As the first arm 254 encounters the
front of the carapace 156 it pivots forwards about the shaft. As the front of the carapace
156 advances past the first arm 254 and contacts the second arm 264, the second arm
264 pivots forwards about the shaft and the movement of the shaft is registered by a
proximity sensor. The timing of when the front of the carapace 156 contacts the second
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arm 264 and the first arm 254 drops off the rear of the carapace 156 determines the
location of the front of the carapace 156 and the rear of the carapace 156 on the
saddle 212, and the length of the carapace 156. Alternatively, however, other
measuring systems, sensors, cameras or the like may also be used to detect and/or to
calculate the position and/or the geometry and in particular the length of the carapace.
A control unit (not explicitly illustrated) is provided to control the tools dependent on the
data and information which is ascertained and/or determined.

[0032] The positions of the ends of the tools at rest located at the end of the machine
102 are known relative to the locations of the shafts of the first and second arms 254,
264 of the measuring device 252, the location of the shaft 206, and the middle of each
saddle 212 on the conveyor 202. After the crab 152 encounters the measuring device
252, the saddle 212 advances the crab 152 to the tools. The tools include a butchering
arm 302, a carapace horn 402 and a tail remover 502. The butchering means is
accordingly arranged in the region of the point of deflection of the conveying chain from
the upper strand to the lower strand. In this region, the head of the crab 152
immediately prior to the deflection from the upper strand to the lower strand points in
the direction of transport T in the direction of the butchering means arranged on the
end face. In other words, the tools of the butchering means are ready in a region of the
transport path in which the head of the crab 152 is orientated exposed and free to
receive the tools of the butchering means.

The butchering means includes at least three separate tools, at least two of which are
designed and set up pivotably independent of each other. Actually, in the embodiment
illustrated, precisely three tools form the butchering means. Optionally, two tools are
designed and set up pivotably, independent of each other, in each case about an axis |,
[, with the axes I, Il running transversely to the direction of transport T. Preferably,
however, all three tools are designed and set up independent of each other pivotably in
each case about an axis |, 11, Ill, with all the axes I, Il, lll being oriented horizontally and
running transversely to the direction of transport T.

As shown in the drawings, the tools of the butchering means are designed and set up
differently. The tools can be brought in succession preferably actively, in individual
cases e.g. relating to the carapace horn 402 also passively, into an operative
connection with the crab 152, such that a step-wise butchering process can be carried
out. This means that each tool is configured individually for its specific functionality.
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The first tool of the butchering means that can be brought into an operative connection
with the crab 152 is the butchering arm 302, which can be controlled upwards pivotably
about an axis | out of a lower waiting position counter to the direction of transport T of
the crab 152 and back again, with the butchering arm 302 being designed and set up to
detach the carapace 156 and the mandibular arms from the crab carcass.

The second tool of the butchering means that can be brought into an operative
connection with the crab 152 is the carapace horn 402, which projects into the
transport path of the crab 152 such that the carapace horn 402 upon the crab 152
being transported in the direction of transport T can necessarily be introduced between
the crab carcass and the detached carapace 156, with the carapace horn 402 being
designed and set up to keep open the distance between the detached carapace 156
and the crab carcass.

The third tool of the butchering means that can be brought into an operative connection
with the crab 152 is the tail remover 502, which can be controlled upwards pivotably
about an axis Il out of a lower waiting position counter to the direction of transport T of
the crab 152 and back again, with the tail remover 502 being designed and set up to
separate the carapace 156 and the tail 160 completely from the crab carcass.

Optionally, the tools of the apparatus 102 differ from each other in particular in the
region of their free ends. For example, the third tool, i.e. the tail remover 502, is
designed to be smaller in width, i.e. transversely to the direction of transport T of the or
each crab 152, than the first tool, i.e. the butchering arm 302.

[0033] FIGS. 6-11 show a crab 152 encountering the tools. The crab 152 first
encounters the butchering arm 302. The butchering arm 302 separates the carapace
156 and mandibles 157 from the central body mass 154. As a saddle 212 reaches the
front of the machine 102 it moves downwards, following the curvature of the front
sprocket 204. The first arm 218 passes under a first wheel 224 rotatably connected to a
mount 225, and the second arm 230 passes under a second wheel 236 rotatably
connected to a mount 237. The wheels 224, 236 hold the crab 152 in the saddle 212,
preventing the action of the butchering arm 302 from ejecting the crab 152 from the
saddle 212.
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[0034] The butchering arm 302 extends rearwards from the front of the machine 102
towards the crab 152. The arm 302 extends from a first end 304 to a second end 318,
with the second end 318 forming a head 306. The first end 304 pivots about a mount
324 connected to the frame 104. In an embodiment, a connector 326 is attached at one
end to the arm 302, and at an opposite end to an actuator for pivoting the arm 302
upwards and downwards about the mount 324. In an embodiment, the actuator is
connected to the arm 302 at the mount 324 for moving the arm 302. The head 306
engages the underside of the carapace 156 and the mandibles 157, disconnecting
them from the central body mass 154. In an embodiment, the head 306 has an
elongated body with a primary extension 308, and a pair of adjacent secondary
extensions 310. The primary extension 308 extends upwards from the arm 302
beginning with a broad base terminating in a narrow point. The secondary extensions
310 extend upwards from the arm 302 beginning with a broad base terminating in a
narrow point below the height of the tip of the primary extension 308. The primary
extension 308 engages the carapace 156, and the secondary extensions 310 engage
the mandibles 157 on either side of the mouth.

[0035] In use, the location of the front of the carapace 156 of the advancing crab 152 is
known from the calculation performed by a microprocessor using the measurements of
the measuring device 252, the location of the saddle 212 and the rotation of the shaft
206. The butchering arm 302 is in a first position as the saddle 212 begins to move
downwards about the front sprocket 204, advancing the carapace 156 over the head
306 (Fig. 6). The location of the head 306 in the first position relative to the saddle 212
is known. When the saddle 212 reaches a first calculated position whereby the
carapace 156 is positioned relative to the head 306, the arm 302 moves upwards from
the first position (Fig. 3 and 6) to a second position (Fig. 4 and 7), engaging the head
306 with the underside of the carapace 156 and the mandibles 157, separating the
carapace 156 and mandibles 157 from the central body mass 154. The upward
movement of the arm 302 moves the carapace 156 upwards upon the downward
movement of the crab 152 carcass. In other words, the butchering arm 302 is pivoted
upwards out of the lower waiting position about the pivot axis | exactly once the front
edge of the carapace 156 is disposed above the head 306 of the butchering arm 302,
so that owing to the opposed motions of the crab 152 on one hand and butchering arm
302 on the other hand the carapace 156 and the mandibular arms 157 are detached
and lifted from the crab carcass.
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[0036] In an embodiment, the mount 324 is movable during operation of the machine
102, allowing the machine 102 to adjust the position of the arm 302 and/or the position
of the head 306 independent of the saddle 212 or the location of the front edge of the

carapace 156.

[0037] As the saddle 212 continues to move downwards, the carapace 156 remains
connected to the rear of the crab 152 or the tail 160 as the crab 152 carcass
encounters the next tool, a carapace horn 402. The carapace horn 402 extends
rearwards from the front of the machine 102 towards the crab 152 carcass. The horn
402 includes a body 404 that extends from a base 406 at a first end 408 to a tip 410 at
a second end 412. The base 406 is connected to a mount 414, and the mount 414 is
connected to the frame 104. As the crab 152 carcass moves downwards, the tip 410
engages the underside of the carapace 156, keeping the carapace 156 lifted up and
away from the carcass allowing the next tool, the tail remover 502, access to the
carcass (FIGS. 7-8). In other words, the carapace horn 402 projects into the transport
path of the crab 152, so that the carapace horn 402 can necessarily be introduced
between the crab carcass and the detached carapace 156. The detached carapace
156 lies virtually on the carapace horn 402 and is retained thereby until the third tool
has reached the starting position to implement the subsequent butchering operation.

[0038] In an embodiment, the carapace horn 402 is fixed in position relative to the
frame 104. In an embodiment, the base 406 is pivotably mounted on the frame 104 and
connected to an actuator for pivoting the horn 402 upwards and downwards about the
frame 104.

[0039] As the saddle 212 continues its rotation downwards about the front sprocket
204 a tail remover 502 removes the tail 160 and carapace 156 from the crab 152
carcass. The tail remover 502 extends rearwards from the front of the machine 102
towards the crab 152 carcass. The tail remover 502 includes a body 504 that extends
from a base 506 at a first end 508 to a tip 510 at a second end 512. In an embodiment,
the base 506 is connected to a shaft 514 extending between the first and second
sidewalls 108, 110. The tail remover 502 is in a first position (Fig. 4 and 9) as the
saddle 212 advances the crab 152 carcass past the tip 510. The location of the tip 510
in the first position relative to the saddle 212 is known from the measuring device 252.
When the saddle 212 reaches a second calculated position whereby the rear of the
carapace 156 is positioned relative to the tip 510, the tail remover 502 moves upwards
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from the first position to a second position (Fig. 3 and 10), engaging the tip 510 with the
underside of the rear of the carapace 156 and separating the carapace 156 and the tail
160 from the crab 152 carcass. The carapace 156 and tail 160 are thrown free of the
crab 152 carcass and exit the bottom of the machine 102 (Fig. 11). Put another way,
the tail remover 502 is pivoted upwards about the axis Ill out of a lower waiting position
counter to the direction of transport T of the crab 152, so that owing to the opposed
motions of the crab 152 on one hand and the tail remover 502 on the other hand the
carapace 156 and the tail 160 are separated completely from the crab carcass. The
butchering arm 302 and tail remover 502 once they have carried out their respective
butchering operations return to their first positions, namely the original waiting
positions, ready for the next crab 152.

[0040] In an embodiment, an actuator connected to the shaft 514 moves the tail
remover 502 between the first position and second position. In another embodiment,
the tail remover 502 is movable during operation of the machine 102, allowing the
machine 102 to adjust the position of the tail remover 502 independent of the saddle
212 or the location of the rear of the carapace 156.

[0041] In an embodiment, the machine 102 has a universal mount 524 at the front of
the machine 102 with an L-shaped bracket 526 for pivotably mounting the butchering
arm 302, the carapace horn 402 and the tail remover 502. Each of the abovementioned
tools are rotatably mounted on the bracket 526 at their first ends, and each are
independently controlled by an actuator for moving the tip of the tool upwards and

downwards.

[0042] After the carapace 156 and tail 160 are removed, only the leg clusters 162
connected to the bone plate 158 remain. Preferably, additionally a knife for cutting the
bone plate 158 of the crab 152 is arranged in the direction of transport T after the
butchering means, i.e. in the direction of transport T after the third tool, the tail remover
502. The saddle 212 begins at the lower tract along the conveyor 202 and is advanced
towards a bone knife 540 connected to a mount 542. The saddle 212 moves the crab
152 carcass into the knife 540 cutting the bone plate 158, and separating the leg
clusters 162 into opposite halves. The saddle 212 continues to advance towards the
rear of the machine 102 where the first and second arms 218, 230 open, dropping the
leg clusters 162 into a chute below for further processing.
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[0043] It is to be understood that while certain aspects of the disclosed subject-matter
have been shown and described, the disclosed subject-matter is however not limited
thereto and encompasses various other embodiments and aspects.

Below, the method principle according to the invention will be explained in greater
detail with reference to the drawings:

The method serves for automatically butchering crabs 152. These are transported by
means of the conveying element 202 along a transport path in the direction of transport
T, namely starting from the inlet 124 first on an upper strand of the conveying element
202. The crabs 152 lie carapace 156 upwards, head forwards, legs 166 on both sides
directed at the saddle 212, which holds and guides the crabs 152 during transport.
During transport along the transport path, the position and/or the size of the crab 152 is
ascertained and/or determined by means of the measuring device 252, preferably in
the region of the upper strand. The crabs 152 are further guided past the butchering
means, so that each crab 152 during transport along the transport path is butchered by
removing the carapace 156 with the mandibles 157 and the tail 160 from the crab
carcass. For butchering, the butchering means is controlled by means of a control unit
dependent on the data and information previously ascertained and/or determined. First,
the carapace 156 and the mandibles 157 are detached from the crab carcass. The
mandibles 157 during this operation either remain on the carapace 156 or are
completely separated. After this first operation, the carapace 156 however continues to
be connected to the crab carcass by the tail 160. Then the carapace 156 with the tall
160 is finally and completely separated from the crab carcass in a further operation.

Each crab 152 is thus measured individually, and the control unit of the apparatus 102
determines the chronological sequence of the tools of the butchering means in the
butchering process. According to the invention, the butchering of each crab 152 is
carried out by three separate tools, with at least two of the tools being pivoted out of a
waiting position into the region of action of the crab 152 and back again to carry out the
butchering operation. In the butchering process, preferably each of the at least three
different tools of the butchering means is in each case brought into an operative
connection with each crab 152 to be butchered only a single time. The detaching and
removal of the carapace 156, the mandibular arms (mandibles) 157 and also the tail
160 from the crab carcass take place, as has been mentioned, in steps, in that first the
carapace 156 and the mandibular arms 157 are detached from the crab carcass by
means of a first tool, in particular a butchering arm 302, and then the carapace 156 and
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the tail 160 are separated completely from the crab carcass by means of a further tool,
in particular a tail remover 502. The distance between the carapace 156 and the crab
carcass produced by detaching the carapace 156 by means of the first tool is held
open by a further tool, in particular a carapace horn 402, until the tool for completely
removing carapace 156 and tail 160, namely the tail remover 502, is introduced into the
distance between the crab carcass and the detached carapace 156.

All the tools of the butchering means can be controlled individually and independent of
each other, with the tools, matched to each other, dependent on the data and
information on the position of the crab 152 and/or its size which is ascertained and/or
determined being able to be moved into engagement and out of engagement with the
crab 152. Particularly preferably, each of the three tools of the butchering means, i.e.
not only the butchering arm 302 and the tail remover 502, but also the carapace horn
402, can in each case be pivoted about its own axis |, I, lll, which extends transversely
to the direction of transport T, out of a waiting position, in which the tool is out of
engagement with the crab 152, into a working position, in which the tool is in
engagement with the crab 152, and back again.

As mentioned, the measuring device 252 detects the position and/or the size of each
crab 152. In the event that the crab 152, because of its size and/or because it is
inadequately positioned on the saddle 212, cannot be optimally butchered, i.e. in
particular incorrect positioning is recognised, the three tools are controlled by means of
the control unit such that the crab 152 in question is transported through the apparatus
102 without processing or butchering. More precisely, the butchering arm 302 and the
tail remover 502 are held in the waiting position, i.e. are not activated. The carapace
horn 402 is moved out of the region of action in order to avoid the crab 152
encountering the carapace horn 402.
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A crab butchering apparatus (102) for removing the carapace, mandibles and
tail from a crab (152), comprising: a saddle (212) for retaining the crab, a
movable first arm for engaging the front of the carapace and separating the
carapace and mandibles from the crab, a second arm for lifting the carapace
away from the crab carcass, and a movable third arm for engaging the rear of

the carapace and separating the carapace and tail from the crab.

An apparatus according to Claim 1, further comprising: a measuring device
(252) for determining the location of the front and rear of the carapace relative
to the saddle, and wherein the ends of the first, second and third arms that
engage the carapace are known relative to the location of the measuring

device.

An apparatus according to Claim 2, further comprising: a microprocessor
connected to the measuring device, a first actuator connected to the first arm
and the microprocessor, a second actuator connected to the third arm and the
microprocessor, wherein the saddle (212) advances the crab to the first and
second arms, wherein the microprocessor actuates the first actuator, engaging
the first arm with the carapace when the saddle is in a first position relative to
the first arm, and wherein the microprocessor actuates the second actuator,
engaging the third arm with the carapace when the saddle is in a second

position relative to the third arm.

An apparatus according to Claim 3, further comprising: a third actuator
connected to the second arm and the microprocessor, wherein the second
arm is movable for engaging the carapace, and wherein the microprocessor

actuates the third actuator engaging the second arm with the carapace.

An apparatus according to Claim 2, wherein the measuring device comprises:
a first measuring arm connected to a shaft, wherein the first arm depends
downwards in front of the crab, a second measuring arm connected to a shaft,
wherein the second arm depends downwards in front of the crab, wherein the
carapace is advanced into engagement with the first measuring arm and the

second measuring arm, and movement of the first and second measuring
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arms determines the location of the front and rear of the carapace relative to
the saddle; and wherein the crab is advanced whereby the first measuring arm
is disengaged from the carapace, determining the location of the rear of the

carapace relative to the saddle.

An apparatus (102), designed and set up for automatically butchering crabs,
comprising a conveying element (202) with at least one saddle (212) for
holding and guiding a crab (152) along a transport path, with a measuring
device (252) for ascertaining and/or determining the position and/or the size of
the crab (152) and also means for butchering the or each crab (152) being
arranged along the transport path in the direction of transport T of the or each
crab (152), and a control unit for controlling the butchering means dependent
on the data and information which is ascertained and/or determined,
characterised in that the butchering means includes at least three separate
tools, at least two of which are designed and set up pivotably independent of

each other.

An apparatus (102) according to Claim 6, characterised in that the all three
tools of the butchering means are designed and set up pivotably, independent
of each other, in each case about an axis I, I, Il that extends transversely to

the direction of transport T.

An apparatus (102) according to Claim 6 or 7, characterised in that
additionally a knife for cutting the bone plate of the crab is arranged in the

direction of transport after the butchering means.

An apparatus (102) according to one or more of Claims 6 to 8, characterised
in that the tools of the butchering means are designed differently and can be
brought in succession into an operative connection with the crab (152), such

that a step-wise butchering process can be carried out.

An apparatus (102) according to one or more of Claims 6 to 9, characterised
in that the first tool of the butchering means that can be brought into an
operative connection with the crab (152) is a butchering arm (302) which can
be controlled upwards pivotably about an axis | out of a lower waiting position

and back again counter to the direction of transport T of the crab (152), with
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the butchering arm (302) being designed and set up to detach the carapace

(156) and the mandibular arms from the crab carcass.

An apparatus (102) according to one or more of Claims 6 to 10, characterised
in that the second tool of the butchering means that can be brought into an
operative connection with the crab (152) is a carapace horn (402) which
projects into the transport path of the crab (152) such that the carapace horn
(402) upon the crab (152) being transported in the direction of transport T can
necessarily be introduced between the crab carcass and the detached
carapace (156), with the carapace horn (402) being designed and set up to
keep open the distance between the detached carapace (156) and the crab

carcass.

An apparatus (102) according to one or more of Claims 6 to 11, characterised
in that the third tool of the butchering means that can be brought into an
operative connection with the crab (152) is a tail remover (502) which can be
controlled upwards pivotably about an axis Il out of a lower waiting position
counter to the direction of transport T of the crab (152) and back again, with
the tail remover (502) being designed and set up to completely separate the

carapace (156) and the tail (160) from the crab carcass.

An apparatus (102) according to Claim 12, characterised in that the third tool
is designed to be smaller in width, i.e. transversely to the direction of transport

T of the or each crab, than the first tool.

A method for automatically butchering crabs (152), comprising the steps:

- transporting the or each crab (152) in the direction of transport T along a
transport path by means of a conveying element (202),

- with the or each crab (152) during transport being held and guided on a
saddle (212),

- ascertaining and/or determining the position and/or the size of the crab
(152) by means of a measuring device (252) during transport along the
transport path, and

- subsequently butchering the or each crab (152) by means of a butchering

means during transport along the transport path,
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- with the butchering means, dependent on the data and information
previously ascertained and/or determined, being controlled by means of a
control unit,

characterised in that the butchering of each crab (152) is carried out by three

separate tools, with at least two of the tools to carry out the butchering

operation being pivoted out of a waiting position into the region of action of the

crab (152) and back again.

A method according to Claim 14, characterised in that each of the at least
three different tools of the butchering means is in each case brought into an

operative connection with each crab (152) to be butchered only a single time.

A method according to Claim 14 or 15, characterised in that each of the three
tools of the butchering means can in each case be pivoted about its own axis
[, I, 1l that extends transversely to the direction of transport T, out of a waiting
position, in which the tool is out of engagement with the crab (152), into a
working position, in which the tool is in engagement with the crab (152), and

back again.

A method according to one or more of Claims 14 to 16, characterised in that
the detaching and removal of the carapace (156), the mandibular arms (157)
and also the tail (160) from the crab carcass take place in steps, in that first
the carapace (156) and the mandibular arms (157) are detached from the crab
carcass by means of a first tool, in particular a butchering arm (302), and then
the carapace (156) and the tail (160) are separated completely from the crab

carcass by means of a further tool, in particular a tail remover (502).

A method according to Claim 17, characterised in that the distance between
the carapace (156) and the crab carcass produced by detaching the carapace
(156) by means of the first tool is held open by a further tool, in particular a
carapace horn (402), until the tool for completely removing carapace (156)
and tail (160) is introduced into the distance between the crab carcass and the

detached carapace (156).

A method according to one or more of Claims 14 to 18, characterised in that

all the tools of the butchering means can be controlled individually and
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independent of each other, with the tools, matched to each other, dependent
on the data and information on the position of the crab (152) and/or its size
which is ascertained and/or determined being able to be moved into

engagement and out of engagement with the crab (152).

A method according to one or more of Claims 14 to 19, characterised in that
all the tools, in the event that the measuring device (252) recognises incorrect
positioning of the crab (152) on the saddle (212), are kept out of engagement
with the crab (152).
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PATENTKRAV

1. Krabbeslakteapparat (102) for fjerning av skallet, kjevene og halen pa en
krabbe (152), omfattende:

en sadel (212) for & holde krabben, en bevegelig forste arm for & gripe fronten av
skallet og separere skallet og kjevene fra krabben, en andre arm for a lofte vekk
skallet fra krabbeskrotten, og en bevegelig tredje arm for a gripe bak pa skallet og
separere skallet og halen fra krabben.

2. Apparat ifelge krav 1, videre omfattende:

en maleinnretning (252) for bestemmelse av lokaliseringen av foran og bak pa
skallet relativt sadelen, og der endene pé den forste, andre og tredje armen som
griper skallet er kjent relativt lokaliseringen av maleinnretningen.

3. Apparat ifelge krav 2, videre omfattende:

en mikroprosessor koblet til maleinnretningen (252), en forste aktuator koblet til
den forste armen og mikroprosessoren, en andre aktuator koblet til den tredje armen
og mikroprosessoren, der sadelen (212) bringer frem krabben til den forste og andre
armen, der mikroprosessoren aktuerer den forste aktuatoren, griper skallet med den
forste armen nar sadelen er i en forste posisjon relativt den forste armen, og der
mikroprosessoren aktuerer den andre aktuatoren, griper skallet med den tredje
armen nar sadelen er i en andre posisjon relativt den tredje armen.

4. Apparat ifelge krav 3, videre omfattende:

en tredje aktuator koblet til den andre armen og mikroprosessoren, der den andre
armen er bevegelig for a gripe skallet, og der mikroprosessoren aktuerer den tredje
aktuatoren som med den tredje armen griper skallet.

5. Apparat ifelge krav 2, der maleinnretningen omfatter:

en forste malearm forbundet med en aksling, der den forste armen henger nedover
foran krabben, en andre méalearm forbundet med en aksling, der den andre armen
henger nedover foran krabben, der skallet blir brakt fremover inn 1 inngrep med den
forste malearmen og den andre malearmen, og bevegelse av den forste og andre
malearmen bestemmer lokaliseringen til foran og bak pa skallet relativt sadelen, og
der krabben blir fremfort hvorved den forste malearmen blir frigjort fra skallet, for a
bestemme lokaliseringen av bak pa skallet relativt sadelen.
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6. Apparat (102), designet og satt opp for automatisk slakting av krabber,
omfattende et befordringselement (202) med minst én sadel (212) for & holde og
styre en krabbe (152) langs en transportbane, med en maleinnretning (252) for a
bekrefte og/eller bestemme posisjonen og/eller storrelsen pa krabben (152) og ogsa
middel for slakting av krabben(e) (152) som er anbrakt langs transportbanen 1
retningen av transport T av krabben(e) (152), og en styringsenhet for styring av
slaktemiddelet avhengig av dataene og informasjonen som er bekreftet og/eller
bestemt,

karakterisert ved at slaktemiddelet inkluderer minst tre separate verktoy, der minst
to av disse er designet og satt opp dreibart uavhengig av hverandre.

7. Apparat (102) ifelge krav 6, karakterisert ved at alle tre verktey pa
slaktemiddelet er designet og satt opp dreibart, uavhengig av hverandre, i1 hvert
tilfelle omkring en akse I, II, III som strekker seg transvers pa retningen av
transport T.

8. Apparat (102) ifelge krav 6 eller 7, karakterisert ved at ytterligere en kniv
for kutting av benplaten til krabben er anbrakt 1 retningen av transport etter
slaktemiddelet.

9. Apparat (102) ifelge ett eller flere av kravene 6 til 8,

karakterisert ved at verktoyene pa slaktemiddelet er designet forskjellig og kan bli
brakt i rekkefolge inn i operativ kontakt med krabben (152), slik at en trinnvis
slakteprosess kan bli utfort.

10.  Apparat (102) ifelge ett eller flere av kravene 6 til 9,

karakterisert ved at det forste verktoyet pa slaktemiddelet som kan bli brakt inn i
operativ kontakt med krabben (152) er en slaktearm (302) som kan bli styrt oppover
dreibart omkring en akse I ut av en nedre venteposisjon og tilbake igjen mot
transportretningen T for krabben (152), der slaktearmen (302) er designet og satt
opp for a lgsne skallet (156) og kjevearmene fra krabbeskrotten.

11.  Apparat (102) ifelge ett eller flere av kravene 6 til 10,

karakterisert ved at det andre verkteyet pa slaktemiddelet som kan bli brakt inn i
operativ kontakt med krabben (152) er et skallhorn (402) som stikker ut inn 1
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transportbanen til krabben (152) slik at skallhornet (402) nar krabben (152) blir
transportert 1 transportretningen T nedvendigvis kan bli introdusert mellom
krabbeskrotten og det lgsnede skallet (156), der skallhornet (402) er designet og satt
opp for a holde avstanden mellom det l@snede skallet (156) og krabbeskrotten apen.

12.  Apparat (102) ifelge ett eller flere av kravene 6 til 11,

karakterisert ved at det tredje verktoyet pa slaktemiddelet som kan bli brakt inn i
operativ kontakt med krabben (152) er en halefjerner (502) som kan bli styrt
oppover dreibart omkring en akse III ut av en nedre venteposisjon mot
transportretningen T til krabben (152) og tilbake igjen, der halefjerneren (502) er
designet og satt opp for fullstendig a separere skallet (156) og halen (160) fra
krabbeskrotten.

13.  Apparat (102) ifelge krav 12,

karakterisert ved at det tredje verktoyet er designet for & veere smalere i bredde,
dvs., transvers pa transportretningen T for krabben(e), enn det forste verktoyet.

14.  Fremgangsmate for slakting av krabber (152), omfattende trinnene:

- transportere krabben(e) (152) 1 transportretningen T langs en
transportbane ved hjelp av et befordringselement (202),

- der krabben(e) (152) under transportering blir holdt og styrt pa en
sadel (212),

- bekrefte og/eller bestemme posisjonen og/eller storrelsen pa krabben
(152) ved hjelp av en maleinnretning (252) under transport langs transportbanen, og

- deretter slakte krabben(e) (152) ved hjelp av et slaktemiddel under
transport langs transportbanen,

- der slaktemiddelet avhengig av dataene og informasjonen som
tidligere er bekreftet og/eller bestemt blir styrt ved hjelp av en styringsenhet,

karakterisert ved at slaktingen av hver krabbe (152) blir utfert med tre separate
verktay, der minst to av verkteyene som skal utfere slakteoperasjonen blir svingt ut
av en venteposisjon inn aksjonsregionen for krabben (152) og tilbake igjen.

15.  Fremgangsmate ifolge krav 14,
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karakterisert ved at hvert av de minst tre ulike verktoyene pa slaktemiddelet i hvert
tilfelle blir brakt inn 1 en operativ kontakt med hver krabbe (152) som skal slaktes
kun én gang.

16.  Fremgangsmate ifolge krav 14 eller 15,

karakterisert ved at hvert av de tre verktoyene pa slaktemiddelet i hvert tilfelle kan
bli dreid omkring sin egen akse I, II, III som strekker seg transvers pa
transportretningen T, ut av en venteposisjon, der verkteyet ikke er i kontakt med
krabben (152), inn i en arbeidsposisjon, der verktoyet kommer 1 kontakt med
krabben (152), og tilbake igjen.

17.  Fremgangsmate ifolge ett eller flere av kravene 14 til 16,

karakterisert ved at lgsningen og fjerningen av skallet (156), kjevearmene (157) og
ogsa halen (160) fra krabbeskrotten finner sted i trinn, forst ved at skallet (156) og
kjevearmene (157) blir losnet fra krabbeskrotten ved hjelp av det forste verktoyet,
spesielt en slaktearm (302), og deretter blir skallet (156) og halen (160) separert
fullstendig fra krabbeskrotten ved hjelp av et ytterligere verktay, spesielt en
halefjerner (502).

18.  Fremgangsmate ifolge krav 17,

karakterisert ved at avstanden mellom skallet (156) og krabbeskrotten som
frembringes ved a lgsne skallet (156) ved hjelp av det forste verkteyet blir holdt
apen med et ytterligere verktey, spesielt et skallhorn (402), inntil verkteyet for
fullstendig fjerning av skallet (156) og halen (160) blir introdusert inn 1 avstanden
mellom krabbeskrotten og det losnede skallet (156).

19.  Fremgangsmate ifolge ett eller flere av kravene 14 til 18,

karakterisert ved at alle verkteyene pa slaktemiddelet kan bli styrt individuelt og
uavhengig av hverandre, der verktoyene matchet til hverandre, avhengig av dataene
og informasjonen om posisjonen til krabben (152) og/eller den sterrelse som er
bekreftet og/eller bestemt, er i stand til a bli beveget inn i1 kontakt med og ut av
kontakt med krabben (152).

20.  Fremgangsmate ifolge ett eller flere av kravene 14 til 19,
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29

karakterisert ved at alle verktoyene, i tilfellet med at maleinnretningen (252)
gjenkjenner ukorrekt posisjonering av krabben (152) pa sadelen (212), blir holdt ute
av kontakt med krabben (152).
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