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DESCRIPTION

FIELD OF THE INVENTION

[0001] The invention relates to a cutting apparatus for cutting a food object and more
particularly a cutting apparatus comprising a cutting blade and an element for receiving and
abutting cutting blade before and/or during cutting and a corresponding use and method.

BACKGROUND OF THE INVENTION

[0002] In food processing plants cutting cuts of livestock, such primal cuts of cattle or pigs, into
sub-cuts might desirably be carried out so as to obtain the sub-cuts in the form of thin slices,
e.g., with a thickness (dimension orthogonal to a cutting surface) in the millimeter range, such
as 10 mm or less, such as 5 mm or less, such as 3 mm or less. Such cutting (or slicing) might
furthermore be carried out at high capacity, and ideally at the same time with high quality, such
as leaving behind sub-cuts of well-determined sizes (such as dimensions and/or mass) and
with cleanly cut interfaces.

[0003] Hence, an improved system, use and method for cutting, such as slicing, a food object
would be advantageous, and in particular a system, use and method, which enables cutting
into thin slices and optionally does so enabling simultaneously high capacity and quality.

[0004] WO 2017/125551 A1 relates to a slicer apparatus for slicing food items, comprising: a
conveying means for conveying a food item to be cut along a conveying path, where a gap is
provided extending across the conveying path, at least one cutting blade, a cutting land
arranged in and along the gap, the cutting land comprising a recess on at least one side such
that during cutting the at least one cutting blade at least partly extends into the recess.

SUMMARY OF THE INVENTION

[0005] It may be seen as an object of the present invention to provide a system, use and
method, which overcomes the problems mentioned above. Thus, the above described object
and several other objects are intended to be obtained in a first aspect of the invention, as
defined in claim 1, by providing a cutting apparatus for cutting a food object, said apparatus
comprising:

» A atleast one cutting blade,
* An actuator arranged for moving the cutting blade before and during cutting, and
¢ an element comprising:
o A receiving section arranged for receiving and abutting the cutting blade, such as
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at a point in time prior to cutting, and

o at least one supporting section arranged for supporting a food object before and
during cutting, wherein during cutting the at least one supporting section is
arranged for being displaced, such as displaced by elastic deformation, by the
cutting blade with respect to a position of the at least one supporting section prior
to cutting,

wherein during moving of the at least one cutting blade, the cutting blade is arranged for
displacing the at least one supporting section subsequent to the cutting blade abutting the
receiving section,

wherein the cutting blade and the element are arranged for being continuously in contact with
each other from

» a point of contact is made between the cutting blade and the receiving section prior to
cutting, and at least until
¢ a point in time during cutting.

[0006] The invention may be seen as particularly, but not exclusively, advantageous for
obtaining a cutting apparatus enabling that the cutting, such as slicing, results in (thin) slices,
such as cut of sub-cuts, with thicknesses in the millimeter range, such as 10 mm or less, such
as 5 mm or less, such as 3 mm or less. More particularly, by having the element with receiving
section and at least one supporting section, the blade can be received by the element and can
exert larger and larger elastic forces on the element until it reaches a supporting section,
where the physical contact between the cutting blade and the supporting section enables the
supporting section to both support the food object and - together with the cutting blade - serve
to enable a scissor-effect where an efficient cutting of the food object may be carried out. This
may in particular be advantageous if the food object comprises structures, which are not easily
cut, such as tendons. Another possible advantage may be that the physical contact between
the element and the cutting blade enables keeping the cutting blade relatively clean, such as
via the element scraping off debris, such as tissue or protein, from the cutting blade. Another
possible advantage may be that the cutting or slicing may be carried out at high capacity
and/or quality, such as because the receiving section and at least one supporting section
enables that the blade can move quickly through the food object, while still leaving behind thin
slices with cleanly cut interfaces.

[0007] The cutting apparatus may be arranged for carrying out 60 or more, such as 100 or
more, such as 120 or more, such as 180 or more, such as 200 or more, cuts per minute.

[0008] The 'food object’ may be fish or meat, such as meat, such as meat from cattle or pig,
such as a primal cut from cattle or pig. The 'food object’' may be a fresh food object, such as
non-frozen and/or non-undercooled. The food object may have a mass of at least 100 gram,
such as at least 1000 g and/or a mass of less than 10 kg, such as less than 5 kg. The food
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object may have a mass within 0.1-10 kg, such as within 1-5 kg.

[0009] The 'element’ may be a monolithic element. The at least one supporting section may be
arranged for abutting the cutting blade during cutting.

[0010] 'Abutting’ may be understood as physically touching and may be used interchangeably
with 'touching’, such as 'physically touching'.

[0011] By ‘actuator’, such as a hydraulic, pneumatic and/or electric actuator, may be
understood a component responsible for moving the at least one cutting blade.

[0012] It is encompassed that the cutting blade can be constantly or permanently in contact
with the element, such as (also) continuously in contact with the element from a point in time
during cutting and until a subsequent cut is initiated, including points in time where the first
cutting is finished, the cutting blade is moved away from the supporting section, the cutting
blade makes contact (again) with the receiving section and the cutting blade (again) starts
cutting and makes contact with the at least one supporting section. In an embodiment, the at
least one cutting blade looses contact with the element during a period from a point in time
during cutting and until a subsequent cut is initiated.

[0013] The at least one supporting section is arranged for supporting a food object before and
during cutting. The at least one supporting section may be e.g. one, two, three, four etc
supporting sections arranged in line of each other and which in total make up one supporting
section arranged for supporting a food object before and during cutting where each supporting
section can be displaced by the cutting blade.

[0014] The receiving section may be arranged so that a food object cannot be placed there
before and/or during cutting. This may be advantageous for avoiding contamination or dirtying
of the receiving section.

[0015] According to an embodiment, there is presented a cutting apparatus wherein, at a point
in time, such as at a point in time prior to cutting, where the receiving section abuts the cutting
blade, the at least one supporting section and the cutting blade are spaced apart. This may be
advantageous in that the cutting blade may be received at the receiving section, while there is
still room between the cutting blade and the supporting section for having a food object placed
there. This may in turn allow placing a food object at the at least one supporting section,
receiving the cutting blade at the receiving section and cutting the food object with the cutting
blade.

[0016] According to an embodiment, there is presented a cutting apparatus wherein an area of
contact (such as a cross-sectional area, such as in a cutting surface, such as in a cutting
plane) between the cutting blade and the element is arranged for moving horizontally in a
period before and/or during cutting. This may be advantageous because it allows receiving the
cutting blade by the element at a left or right side before or during cutting and then moving the
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area of contact under the food object during cutting. This may in turn be advantageous for
achieving a scissor effect during cutting. By 'moving horizontally’ may be understood that at
least a leftmost or rightmost portion of the area of contact is moving, respectively left or right.
Reference to 'left' or 'right' is in this context understood as left or right as observed from a
position outside of the cutting surface and looking towards the cutting surface, such as in a
direction perpendicular to the cutting surface. The observer is upright, such as wherein left and
right are, respectively in a positive and negative direction on a horizontal axis.

[0017] According to an embodiment, there is presented a cutting apparatus wherein, the
element, such as the at least one supporting section, has a surface, such as a first surface,
abutting and/or being adjacent to (such as within 1 mm, such as within 0.5 mm, such as within
0.25 mm, such as within 0.1 mm, within) the cutting blade during cutting, wherein said surface
of the element is substantially orthogonal (such as an angle between said surface and the
cutting surface is within 80°-100°, such as within 88°-92°), such as orthogonal to a cutting
surface, such as a cutting plane. An advantage of this may be that this may enable supporting
the food object during cutting. Said surface may furthermore be substantially horizontal (such
as an angle between said surface and horizontal is at most 10°, such as at most 2°), such as
horizontal. According to an embodiment the element, such as the at least one supporting
section, has a further surface (such as a second surface) abutting the (first) surface mentioned
above and the cutting blade during cutting, wherein an angle between said further (second)
surface of the element and the first surface is acute, such as an angle between said further
(second) surface and the first surface is within 60°-89°, such as within 70°-88°, such as within
75°-85°). According to an embodiment a corner radius between the first surface and the
second surface is equal to or less than 1 mm , such as equal to or less than 5/10 mm such as
equal to or less than 2.5/10 mm (two and a half over ten mm), such as equal to or less than
1/10 mm. An advantage of a small corner radius may be that it helps get the first surface, such
as a supporting part of the element, close to the cutting blade, which may in turn enable the
scissor effect during cutting and/or reduce a risk that parts of the food objects can go between
the cutting blade and the element during cutting.

[0018] According to an embodiment, there is presented a cutting apparatus wherein the
moving of the cutting blade defines a cutting surface, and wherein the element is arranged so
that

s prior to cutting, the element intersects the cutting surface, and
» during cutting, the element is pushed at least partially out of the cutting surface by the
cutting blade.

[0019] This may be advantageous for ensuring that the at least one cutting blade comes into
contact with the element (due to the intersection of the cutting surface) and that there is
contact between the element and the cutting blade during cutting, such as due to a restoring
force pressing the element towards the cutting blade. It may be understood that the edge of
the cutting blade traces the cutting surface during its movement during cutting (such as
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wherein the cutting surface may be a cutting plane, e.g., for a circular blade moving within a
plane). According to an embodiment, there is presented a cutting apparatus wherein the
cutting blade pushes the element out of the cutting surface by pushing the element in a
direction with a component being orthogonal to the cutting surface.

[0020] According to an embodiment, there is presented a cutting apparatus wherein the
moving of the at least one cutting blade defines a cutting surface, and wherein the element is
arranged (such as arranged during use of the cutting apparatus) so that a distance between
the element and the cutting blade as measured in a direction perpendicular to the cutting
surface decreases continuously during movement of the cutting blade before (such as
immediately before, such as continuously along at least the last 5 mm, such as at least the last
10 mm, such as at least the last 20 mm, such as at least the last 50 mm) contact is made at
the receiving section. This may be advantageous for receiving the cutting blade, in particular if
a movement of the cutting blade is horizontal. Said distance may be decreasing from at least 2
mm to 0 mm, such as from at least 5 mm to 0 mm, such as from at least 10 mm to 0 mm.

[0021] According to an embodiment, there is presented a cutting apparatus wherein the at
least one supporting section is arranged for being displaced by the cutting blade with respect
to a position of the at least one supporting section prior to cutting wherein said displacement of
the at least one supporting section by the cutting blade involves a deformation of at least one
part, wherein said deformation is within an elastic regime. A possible advantage may be that
energy is preserved. The at least one part could be the element itself (or a part thereof).
Alternatively, it could be a separate element, such as a spring.

[0022] According to an embodiment, there is presented a cutting apparatus wherein the
element is arranged to subsequent to cutting to move (such as move back) to a position it had
prior to cutting, such as wherein it intersects the cutting surface, optionally via elastic
(re-)deformation. A possible advantage of moving back may be that the element is ready for
performing a similar function during a subsequent cut.

[0023] According to an embodiment, there is presented a cutting apparatus wherein the
receiving section forms a protruding part of the element. A possible advantage may be that the
protruding part can receive the cutting blade at a point, which is not in an area of immediate
extension of the remainder of the element, and thus provides a degree of freedom in the point
of reception. For example, the point of reception can be above a plane comprising the
remainder of the element.

[0024] According to an embodiment, there is presented a cutting apparatus wherein the
moving of the cutting blade defines a cutting surface, wherein at a point of contact between the
element and the cutting blade where said contact is causing the at least one supporting section
to be displaced,

* a Young's modulus of the cutting blade in a direction orthogonal to the cutting surface
and away from the element and/or the cutting surface, such as away from the element,
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is larger than

* a Young's modulus of the element in a direction orthogonal to the cutting surface and
away from the cutting surface and/or away from the cutting blade, such as away from
the cutting blade.

[0025] The cutting blade displaces the element and not the opposite. A possible advantage is
that the cutting blade can be kept relatively rigid (with respect to the element), which may be
advantageous for cutting and/or for movement of the cutting blade at high speed.

[0026] According to an embodiment, there is presented a cutting apparatus wherein the at
least one cutting blade is a circular blade, such as a circular blade moving around an axis
being non-coaxial with its own axis. An advantage of a circular blade may be that a circular
blade enables better cutting (such as leaving behind cleaner cutting interfaces) than, e.g., a
sword blade. An advantage of planetary movement (rotation of the axis around another axis) is
that it enables quickly moving the blade into, through and out of the cutting phase. The two
axes are non-coaxial, such as at least at a plane orthogonal to the blade's own axis and
comprising the circular blade, a distance between the blade's own axis and the (other) non-
coaxial axis is at least 1 cm, such as at least 2 cm, such as at least 5 cm, such as at least 10
cm, such as at least 20 cm, such as at least 35 cm, such as at least 50 cm. Alternatively, said
distance is at least a distance equal to a radius of the circular blade. A distance between the
blade's own axis and the (other) non-coaxial axis is at most 100 cm, such as at most 50 cm,
such as at most 35 cm, such as at most 20 cm, such as at most 10 cm. A distance between the
blade's own axis and the (other) non-coaxial axis is within 1-100 cm, such as within 10-50 cm.
It may be understood that the non-coaxial axis is also substantially parallel with the blade's own
axis, such as an angle between them being within 0°-10°, such as within 0°-2°, such as within
0°-1°, such as 0°, such as parallel.

[0027] In an alternative embodiment, the movement of the blade is non-circular, such as linear,
such as back and forth along a linear path. This may for example be carried out with a saw
blade, such as a blade shaped and moved in a manner similar to a guillotine.

[0028] According to an embodiment, there is presented a cutting apparatus wherein the
element comprises, such as consists of, a polymer, such as polyoxymethylene (POM).

[0029] According to an embodiment, there is presented a cutting apparatus wherein the
moving of the cutting blade defines a cutting surface, and wherein the element is exclusively on
one side of the cutting surface.

[0030] According to an embodiment, there is presented a cutting apparatus wherein the cutting
apparatus is arranged so that a cut-off part of the food object fulfils a pre-defined criteria, such
as thickness (such as wherein slices have a thickness within a range of less than or equal to 10
mm, such as less than or equal to 5 mm, such as less than or equal to 4 mm, such as less
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than or equal to 3 mm) or mass (such as wherein slices have a mass value within a range of
less than or equal to 1000 gram, such as less than or equal to 500 gram, such as less than or
equal to 200 gram, such as less than or equal to 100 gram, such as equal to or less than 50
gram, such as equal to or less than 10 gram). Any pre-defined criteria may be a value, such as
a thickness value, such as 1 mm, 2 mm, 3 mm, 4 mm, 5 mm, 10 mm, 20 mm, 10 gram, or a
mass value, such as 20 gram, 50 gram, 60 gram, 100 gram, 200 gram, 500 gram, 1 kg,
optionally with a tolerance, such as an allowed deviation from said value in a negative and/or
positive direction of within 1 %, 2 %, 5 %, 10 %, 20 % or 50 %.

[0031] According to an embodiment, there is presented a cutting apparatus wherein the
moving of the cutting blade defines a cutting surface, wherein the cutting apparatus is further
comprising:

e A conveyor for conveying the food object from:
o A first position wherein the food object does not intersect the cutting surface,
to
A second position wherein the food object does intersect the cutting surface, such as
wherein the food object will be cut, such as sliced or completely cut, upon movement of
the cutting blade.

[0032] By 'conveying' may be understood conveying along a path, which intersects a cutting
surface as defined by the movement of the cutting blade during cutting, such as a cutting area
swept by the cutting blade, such as wherein the path of the conveyor is substantially
orthogonal to the cutting surface at the position of the cutting surface.

[0033] In an embodiment, the conveyor may be arranged for placing the food object on the at
least one supporting section, such as wherein a food object in the second position is supported
by the at least one supporting section before and/or during cutting.

[0034] Optionally, the conveyor is arranged so as to be incapable of placing a food object in
contact with the receiving section, such as capable only of placing the food object on the at
least one supporting section. This may be advantageous for safeguarding that the receiving
section is not contaminated or dirtied by the food object.

[0035] According to an embodiment, there is presented a cutting apparatus wherein:

» a food object may be placed by the conveyor in the second position, such as moved
form the first position to the second position,

+ when the cutting blade is moved the cutting blade intersects (such as intersects and
cuts) the food object in the second position.
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[0036] According to a second aspect, as defined in claim 13, there is presented use of the
apparatus according to the first aspect for cutting, such as slicing (such as wherein slices have
a thickness of less than or equal to 10 mm, such as less than or equal to 5 mm, such as less
than or equal to 4 mm, such as less than or equal to 3 mm), a food object, such as a fish
object or a meat object.

[0037] According to a third aspect, as defined in claim 14, there is presented a method for
cutting a food object, said method comprising moving a cutting blade so that

« the cutting blade is received by and abuts a receiving section of an element prior to
cutting, and

» subsequently the cutting blade displaces, such as displaces by elastic deformation,
during cutting a supporting section of the element with respect to a position of the at
least one supporting section prior to cutting, said at least one supporting section being
arranged for supporting the food object during cutting,

wherein the cutting blade and the element are continuously in contact with each other from

« a point of contact is made between the cutting blade and the receiving section prior to
cutting, and at least until
= a point in time during cutting.

[0038] It is understood, that cutting of the food object takes place by moving the cutting blade,
such as said moving of the cutting blade is understood to be moving of the cutting blade
through the food object and hence cutting the food object.

[0039] According to an embodiment there is presented a method wherein the food object is
fresh, such as non-frozen and/or non-undercooled and/or non-crust-frozen, and/or a
temperature of the food object is above 0° Celsius. A possible advantage of this is that it allows
keeping the food object fresh, which may avoid a reduction in shelf life of the food object.
Furthermore, it may enable dispensing with equipment and processes necessary for cooling of
the food object.

[0040] The first, second, and third aspect of the present invention may each be combined with
any of the other aspects. These and other aspects of the invention will be apparent from and
elucidated with reference to the embodiments described hereinafter.

BRIEF DESCRIPTION OF THE FIGURES

[0041] The cutting apparatus, use and method for cutting a food object according to the
invention will now be described in more detail with regard to the accompanying figures. The
figures show one way of implementing the present invention and is not to be construed as
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being limiting to other possible embodiments falling within the scope of the attached claim set.
FIG. 1 shows a cutting apparatus with a conveyor.
FIG. 2 shows a cutting apparatus with a conveyor and an element.

FIG. 3 shows a cross-sectional view of an element in a vertical plane orthogonal to the cutting
surface.

FIG. 4 shows a cross-sectional view of an element in a horizontal plane orthogonal to the
cutting surface.

FIG. 5 shows a cross-sectional view of an element in a plane co-incident with the cutting
surface.

DETAILED DESCRIPTION OF AN EMBODIMENT

[0042] FIG. 1 shows a cutting apparatus 100 comprising a at least one cutting blade, which is
a circular blade 102 being rotatable around a first axis 103 through a centre of the circular
blade, and wherein the circular blade 102 and in particular the first axis 103, is rotatable
around a second axis 107, wherein the second axis is parallel and non-coaxial with respect to
the first axis. The rotation of the first axis 103 around second axis 107 thus defines a circle 106
and the area swept by the circular blade 102 has a circular outer limit 108. The circular blade
102 in the present embodiment is a first circular blade, which defines a cutting plane, and
wherein the cutting apparatus is further comprising a second circular blade 104 being rotatable
around a third axis 105 through a centre of the second circular blade, wherein the third axis is
parallel and non-coaxial with respect to each of the first axis 103 and the second axis 107,
wherein the second circular blade 104 is substantially within, such as within, the cutting plane,
and wherein the second circular blade (104) is rotatable around the second axis. Both of the
first circular blade 102 and the second circular blade 104 is arranged on a common member
and arranged for making a planetary movement around a common axis 107. The apparatus
comprises an actuator (not shown) arranged for moving the at least one cutting blade before
and during cutting, and an element (see FIGs 2-5) at the end of conveyor 126. The cutting
apparatus 100 furthermore comprises a measurement device 110 for determining a position of
at least a part of the surface of the food object 120, 124 to be cut. The measurement device
110 is a height profiler comprising line lasers 112, 114 and an imaging system with cameras
116, 118 for acquiring image data of lines of the line lasers and thereby of the food object 120,
124 (in the present embodiment there is a plurality of each of cameras and line lasers, more
particularly three of each where only two are visible in the figure). The cutting apparatus is
further comprising a conveyor 126 for conveying the food object from a first position wherein
the food object 120 (where food object 120 is shown in the first position and moving in a
conveying direction as indicated by arrow 122) does not intersect the cutting plane to a second
position wherein the food object 124 (where food object 124 is shown in the second position
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and kept still or moved at a low speed (such as a speed of movement being 0-2 mm/second,
such as 0-1 mm/second) for cutting by the first circular blade 102) intersects the cutting plane,
and wherein the food object will be cut upon rotation (in a counter-clockwise direction as
observed from the first position) of the circular blade 102 around the second axis 107. The
cutting apparatus furthermore comprises a second conveyor 128 for conveying one or more
sub-cuts (piece(s) cut of the food object) away from the cutting plane.

[0043] FIG. 2 shows a close-up of the cutting apparatus 100 comprising at least one cutting
blade, wherein the element 250 can be seen, and wherein said element is comprising:

« Areceiving section 252 arranged for receiving and abutting the at least one cutting blade
102, 104, such as at a point in time prior to cutting, and

« at least one supporting section 254 arranged for supporting a food object before and
during cutting, wherein during cutting the at least one supporting section is arranged for
being displaced, such as displaced by elastic deformation, by the cutting blade with
respect to a position of the at least one supporting section prior to cutting,

wherein during moving of the cutting blade, the cutting blade is arranged for displacing the at
least one supporting section subsequent to the cutting blade abutting the receiving section,

wherein the cutting blade and the element are arranged for being continuously in contact with
each other from

» a point of contact is made between the cutting blade and the receiving section prior to
cutting, and at least until
e a point in time during cutting.

[0044] The receiving section 252 is arranged for receiving and abutting the cutting blade prior
to displacing the at least one supporting section 254. Depending on the particular arrangement
and/or the position of at least a portion of the food object, the cutting blade may initiate cutting
of the food object prior or subsequent to being received by and abutting the receiving section.

[0045] FIG. 3 shows a cross-sectional view of an element in a vertical plane orthogonal to the
cutting surface. The vertical plane is at a position intersecting the at least one supporting
section, where it could intersect a food object to be cut, such as intersecting also a middle of
the conveyor 126 (cf., FIGs. 1-2). The figure shows with the full drawn line element 250 in a
non-displaced position, such as prior to cutting. The figure furthermore shows with the dashed
line the element in a displaced, such as during cutting. The displacement and direction of
displacement by the cutting blade is shown with open arrow 366. The cutting surface is shown
with the dotted line 368. The cutting blade, which is displacing the element, is not shown, but
would be substantially vertical and touching the right hand side of the element 250 as depicted
in this figure. The figure also shows a first surface 260 of the element abutting and/or being
adjacent to (such as within 1 mm, such as within 0.5 mm, such as within 0.25 mm, such as
within 0.1 mm, within) the cutting blade during cutting, wherein said surface of the element is
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substantially orthogonal (such as an angle between said surface and the cutting surface is
within 80°-100°, such as within 88°-92°), such as orthogonal to the cutting surface. A food
object may be placed upon and supported by the first surface before and during cutting. Said
surface may furthermore be substantially horizontal (such as an angle between said surface
and horizontal is at most 10°, such as at most 2°), such as horizontal. The element 250 also
has a second surface 262 abutting the first surface 260 and the cutting blade during cutting. An
angle 264 between the first surface and the second surface is acute, such as the angle being
within 60°-89°, such as within 70°-88°, such as within 75°-85°. A corner radius 258 between
the first surface and the second surface is equal to or less than 1 mm , such as equal to or less
than 5/10 mm such as equal to or less than 2.5/10 mm (two and a half over ten mm), such as
equal to or less than 1/10 mm. The element has a relatively thin section 256 (such as relatively
thin with respect to other parts of the element), which enables flexibility, such as a low Young's
modulus with respect to the cutting blade.

[0046] FIG. 4 shows a cross-sectional view of an element 250 in a horizontal plane orthogonal
to the cutting surface. The element comprises a receiving section 252 and a at least one
supporting section 254. The cutting blade 102 is shown, and is understood to be moving from
right to left. The moving of the cutting blade defines a cutting surface (such as the edge of the
cutting blade tracing the cutting surface). The moving of the cutting blade defines a cutting
surface 468 and the element is arranged so that a distance between the element 250 and the
cutting blade 102 as measured in a direction perpendicular to the cutting surface (i.e., up-down
on the paper of the figure) decreases continuously during movement of the cutting blade
before contact is made at the receiving section. In the shown embodiment, a distance between
the element and the cutting surface increases continuously in a direction away from the at least
one supporting section as observed along a vertical line-of-sight (i.e., in a direction
perpendicular to the plane of the paper). In the figure, this can be seen at the receiving section
252, which is moving slightly upwardly in a direction from left to right. This enables receiving
the cutting blade in a smooth manner, such as so that the cutting blade is received in a rather
gradual manner. The figure shows with the full drawn line element 250 in a non-displaced
position, such as prior to cutting. The figure furthermore shows with the dashed line the
element in a displaced, such as during cutting. The displacement and direction of displacement
by the cutting blade is shown with open arrow 470. The cutting surface is shown with the
dotted line 468.

[0047] FIG. 5 shows a cross-sectional view of an element 250 in a plane co-incident with the
cutting surface. The figure shows the element 250 with receiving section 252 and at least one
supporting section 254. The figure furthermore shows at least one cutting blade 102, being a
circular blade moving (such as indicated by the dashed arrow) around an axis being parallel
and non-coaxial with its own axis, where the rotation results in an area swept by the circular
blade 102, which has a circular outer limit 108. The point in time of the figure is a point in time
prior to cutting, where the receiving section abuts the cutting blade while the at least one
supporting section and the cutting blade are spaced apart. An area of contact between the
cutting blade and the element is moving horizontally (from right to left) in a period before and
during cutting.
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[0048] Although the present invention has been described in connection with the specified
embodiments, it should not be construed as being in any way limited to the presented
examples. The scope of the present invention is set out by the accompanying claim set. In the
context of the claims, the terms "comprising" or "comprises" do not exclude other possible
elements or steps. Also, the mentioning of references such as "a" or "an" etc. should not be
construed as excluding a plurality. The use of reference signs in the claims with respect to
elements indicated in the figures shall also not be construed as limiting the scope of the
invention. Furthermore, individual features mentioned in different claims, may possibly be
advantageously combined, and the mentioning of these features in different claims does not
exclude that a combination of features is not possible and advantageous.
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Patentkrav

1. Skareapparat (100) til at skere en fedevaregenstand (120,
124), hvilket apparat omfatter:

- mindst én skareklinge (102)

- en aktuator, der er beregnet til at flytte den mindst ene
skereklinge for og under skaringen

og

- et element (250), der omfatter:

en modtagesektion (252), der er beregnet til at modtage og stede
op til skereklingen, isar pa et tidspunkt for skeringen, og

- mindst én b&resektion (254), der er beregnet til at bare en
fgdevaregenstand feor og under skeringen, hvor den mindst ene
bazresektion er beregnet til under skeringen at blive forskudt
ved hjalp af skareklingen (102), isar forskudt wved elastisk
deformation, i forhold til en position af den mindst ene
bazresektion feor skaringen,

hvor skaereklingen er Dberegnet til under bevagelse at
skaereklingen at forskyde den mindst ene baresektion (254), efter
at skareklingen er stedt op til modtagesektionen (252),

hvor skareklingen (102) og elementet (250) er Dberegnet til
kontinuerligt at vare 1 kontakt med hinanden fra

- det g@jeblik, hvor der skabes et kontaktpunkt mellem
skaereklingen (102) og modtagesektionen (252) for skaringen, og
i det mindste indtil

- et tidspunkt under skaringen.

2. Skareapparat (100) 1ifeglge et hvilket som helst af de
foregdende krav, hvor et kontaktomradde mellem skareklingen (102)
og elementet (250) er beregnet til at bevage sig wvandret i et

tidsrum fer og/eller under skaringen.

3. Skareapparat (100) 1ifelge et hvilket som helst af de
foregdende krav, hvor elementet (250), isar den mindst ene
baresektion (254), har en overflade (260), der steder op til
og/eller er tilstedende skareklingen under skaringen, hvor
elementets overflade 1 det wvasentlige er vinkelret, ise&r

vinkelret i1 forhold til en skereflade.
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4, Skareapparat (100) 1ifelge et hvilket som helst af de
foregaende krav, hvor bevagelsen af skareklingen (102) afgranser
en skereflade, og hvor elementet (250) er arrangeret saledes,
at

- for skeringen krydser elementet (250) skarefladen, og

- under skeringen skubbes elementet (250) 1 det mindste delvist

ud af skarefladen ved hjalp af skareklingen (102).

5. Skareapparat (100) 1ifelge et hvilket som helst af de
foregaende krav, hvor bevagelsen af skareklingen afgranser en
skereflade, og hvor elementet er arrangeret saledes, at en
afstand mellem elementet og skereklingen, malt i en retning
vinkelret pad skarefladen, aftager kontinuerligt under bevagelsen

af skareklingen, for der skabes kontakt med modtagesektionen.

6. Skareapparat (100) 1ifeglge et hvilket som helst af de
foregdende krav, hvor den mindst ene baresektion (254) er
beregnet til at blive forskudt ved hjzlp af skareklingen (102)
i forhold til en position af den mindst ene bzresektion for
skeringen, hvor forskydningen af den mindst ene baresektion ved
hjelp af skereklingen indebzrer en deformation af mindst en del,

hvor deformationen er af elastisk type.

7. Skareapparat (100) 1ifelge et hvilket som helst af de
foregdende krav, hvor elementet (250) er beregnet til efter
skeringen at bevaege sig, 1isar bevage sig tilbage, til en
position, det havde for skaringen, isar hvor det krydser

skaerefladen.

8. Skareapparat (100) 1ifelge et hvilket som helst af de
foregdende krav, hvor modtagesektionen (252) udgsr en udragende
del af elementet (250).

9. Skareapparat (100) 1ifelge et hvilket som helst af de
foregaende krav, hvor bevagelsen af skareklingen (102) afgranser
en skareflade, hvor det fglgende galder ved et kontaktpunkt
mellem elementet (250) og ska&reklingen (102), hvor kontakten
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forarsager, at den mindst ene baresektion forskydes:

- et Youngs modul af skareklingen (102) i en retning vinkelret
pra skarefladen og vak fra elementet (250)

er stgrre end

- et Youngs modul af elementet (250) i en retning vinkelret pa

skaerefladen og vak fra skereklingen (102).

10. Sk&reapparat (100) ifelge et hvilket som helst af de
foregdende krav, hvor den mindst ene skareklinge (102) er en
cirkelformet klinge, isar en rundklinge, der bevager sig rundt

om en akse (107), som ikke er koaksial med sin egen akse (103).

11. Sk&reapparat (100) ifelge et hvilket som helst af de
foregdende krav, hvor skareapparatet (100) er arrangeret
saledes, at en afskaret del af fodevaregenstanden (120, 124)
opfylder et forud defineret kriterium, iser hvad angar tykkelse

eller masse.

12. Sk&reapparat (100) ifelge et hvilket som helst af de
foregaende krav, hvor bevagelsen af skareklingen (102) afgranser
en skereflade, hvor skereapparatet ydermere omfatter:

- en transporter (126) til at transportere fodevaregenstanden
(120, 124) fra:

- en feorste position, hvor fegdevaregenstanden ikke krydser
skerefladen,

til

en anden position, hvor fedevaregenstanden krydser skarefladen.

13. Anvendelse af apparatet (100) ifglge et hvilket som helst
af de foregaende krav til skering, sasom udskaring i skiver
(iser hvor skiverne har en tykkelse pad hejst 10 mm, isar hejst
5 mm, iser hegjst 4 mm, iser hegjst 3 mm) af en fewdevaregenstand

(120, 124), iser en fiskegenstand eller en kgdgenstand.

14. Fremgangsmade til skering af en fedevaregenstand (120,
124), hvilken fremgangsmade omfatter bevagelse af en skareklinge
(102) saledes, at

- sk&reklingen (102) modtages af og stgder op til en
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modtagesektion (252) af et element (250) feor skaringen, og

- skereklingen (102) derefter forskydes under skaringen, isar
forskydes ved elastisk deformation, ved den mindst ene
bazresektion (254) af elementet (250) 1 forhold til en position
af den mindst ene ba&resektion feor skaringen, idet den mindst ene
baresektion er beregnet til at b&re fodevaregenstanden (120,
124) under skaringen,

hvor skereklingen (102) og elementet (250) er kontinuerligt i
kontakt med hinanden fra

- det g@jeblik, hvor der skabes et kontaktpunkt mellem
skaereklingen (102) og modtagesektionen (250) for skaringen, og
i det mindste indtil

- et tidspunkt under skaringen.

15. Fremgangsmade ifglge krav 14, hvorved fegdevareobjektet
(120, 124) er frisk, isar ikke-frosset og/eller ikke-underkglet
og/eller ikke-overfladefrosset, og/eller en temperatur af

fedevareobjektet er over 0° Celsius.
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