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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention relates to a cutting device that is adapted to be placed above a
gap extending across a carrying surface of a conveyor system. The present invention further
relates to a method of using such a cutting device and to a cutting system

BACKGROUND OF THE INVENTION

[0002] Within the foodstuffs industry, demands are made from time to time concerning special
cuts of meat, an example of these being special portion cuts of poultry. The starting point for
the meat cuts is flat foodstuff e. g. de-boned leg-meat, where the remaining meat and skin are
made "smooth" in one piece.

[0003] The Danish Utility Model DK 96 00164 U3 describes an apparatus for portion cutting
where a food product is transported on the conveyor system consisting of two conveyors
installed end to end with a cutting gap there between. A scanning system is provided over the
first conveyor system and a rotating sword like knife is arranged such that it by turning passes
through the gap and cuts the food product into smaller food products when it passes the gap.
The cutting is controlled by a controller in accordance with setup parameters and the found
shape of the product during the scanning phase.

[0004] With such an apparatus a food product is typically cut into small food products of an
extension of more than 10 mm in the conveying direction, and they will typically be of different
extension.

[0005] The width of the conveyor system in such an apparatus is typically in the range 200 to
300 mm. The turning point of the sword like knife is typically arranged 150 to 200 mm from the
side of the conveyor next to the gap and in more or less the same height. Hence the knife will
typically have a length of 350 to 500 mm.

[0006] To fulfill the requirement of varying extension in the conveying direction, the knife is
typically turned one revolution and stopped in a position opposite the conveyor system after
each cut. To make e.g. 7 cuts per second the acceleration from 0° to 180° must happen in 71
ms and the deceleration from 180° to 360° also in 71 ms; this makes a max periphery speed of
44.0 m/s for a knife of 500 mm length, the speed of the knife at the inside of a 300 mm wide
conveyor with the same knife would be 17.6 m/s.

[0007] The force the knife is exposed to under such conditions will easily get it to flex and bend
during the acceleration, such that it will not hit the food product exactly where it is planned. To
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compensate for that, very often, a guide system is provided to steer the far end of the knife.

[0008] This known apparatus, and other known apparatuses of the same type typically
comprise a knife that is arranged at the sides of the apparatus and where the lengths of the
knife must typically exceed the width of the conveyors transporting the food items, which is
reflected in high weight and inertia of the knifes which obviously may affect the speed of the
cutting. Also, the fact that the knife is arranged at the sides makes the cutting apparatus
spacious.

[0009] An example of a cutting device comprising a knife arranged above the conveyor path
can be found in document WO 2004/106020 A1.

SUMMARY OF THE INVENTION

[0010] On the above background it is an object of the present invention to provide an improved
cutting device that is much lighter and which thus allow faster cutting process. Moreover, it is
an object of the present invention to provide a more compact knife which is suitable to be
situated above the conveyor instead of being situated at the side of the conveyors.

[0011] In general, the invention preferably seeks to mitigate, alleviate or eliminate one or more
of the above mentioned disadvantages of the prior art singly or in any combination. In
particular, it may be seen as an object of embodiments of the present invention to provide a
cutting device that solves the above mentioned problems, or other problems.

[0012] To better address one or more of these concerns, in a first aspect of the invention a
cutting device is provided above a gap extending across a carrying surface of a conveyor
system with the cutting plane of the cutting device extending through the gap, where the
cutting device is adapted for cutting food items into smaller food items via rotational movement
of the cutting device while the food items conveyed by the conveyor system pass the gap, the
cutting device comprising:

e anarm,

« a cutting blade mounted to one end of the arm, the opposite end of the arm being
adapted to be mounted to a driving unit for supplying rotational movement of the arm
and thus the cutting blade,

wherein the cutting blade is mounted to the arm such that, while cutting a food item into
smaller food items, a cutting edge side of the cutting blade engages with the food item under
an angle such that the cutting blade exerts with a downwardly facing force onto the food item
and towards the carrying surface of the conveyor system during the cutting.

[0013] Accordingly, a cutting device is provided that is significantly lighter and smaller than
prior art cutting devices and that is suitable to be placed above the carrying surface, which may
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be a conveyor belt of a conveyor apparatus. Since the cutting device may be mounted above
the carrying surface and not at the side, the dimension of the cutting system, i.e. the conveyor
system with the cutting device, may be greatly reduced. Also, the fact that the arm may be
made of light weight material the weight and the inertia of the cutting device may be reduced
significantly, since the cutting device is preferably accelerated and decelerated (started and
stopped) for each cut, which will obviously be reflected in higher cutting speed i.e. number of
slices cut per minute may be increased.

[0014] Since the blade can be very small it will be economical feasible to make the blades as
one time use items, rather than re-sharpening the knife which is common today.

[0015] Since the blade is relatively short compared to the total length of the arm and the blade,
the cutting speed of the blade is more constant compared to a traditional knife where the
rotating axis is placed at the side of the conveyor. In the traditional system the speed of the
knife at the side of the conveyor close to the rotating axis of the knife is significant lower than
the speed of the knife at the other side of the conveyor. Based on the above it is therefore
easier to choose a cutting speed that provides a good cutting quality. This is especially
important when cutting fragile tissues like the skin on a deboned chicken leg.

[0016] The cutting system referred to above is a cutting system that cuts food items such as
boneless chicken legs into smaller food items, such as fixed portions, where the fixed portions
may have pre-defined shape such as, but not limited to, a square and/or fixed weight.

[0017] In such cases, two or more cutting devices may be utilized, both being placed above
gaps that form an angle in relation to each other, where the first cutting device cuts the food
item into a multiple of strips and where the other cutting device cuts the strips into pieces, e.g.
squares, rectangles, etc. In case of squares and rectangles, the angle between the gaps would
be around 90°.

[0018] The gap(s) may be formed by placing two or more conveyors together such that a
second end of a first conveyor is placed adjacent to a first end of a second conveyor, where
the distance there between defines the gap. Similarly, a first end of a third conveyor may be
placed adjacent to a second end of the second conveyor to define the second gap. Since the
blade only have to pass through a gap in the carrying surface of the conveyors, the gap might
be created by making loops in a single endless conveyor.

[0019] There between, sub-conveyors or spacers may be provided to create or increase the
distance between the food strips from the first cutting device.

[0020] The term gap may also be understood as an opening, a slit and the like.
[0021] According to the invention, the cutting blade is mounted to the arm in such a manner

that the cutting edge side of the cutting blade forms an angle in relation to a longitudinal axis of
the arm where this axis is perpendicular to the rotational axis of the arm.
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[0022] In one embodiment, the cutting edge side and the carrying surface or a tangent at the
point of contact of the carrying surface around the gap form an acute angle during the cutting.
It is thus ensured that a downwardly pointing force is created which prevents the food items to
slide or move during the cutting. In an embodiment, the acute angle is between 10° and 60°,
preferably between 20° and 30°, most preferably around 25°.

[0023] In one embodiment, the angle is adapted to the type and/or the characteristics of the
food item and/or the coefficient of friction of the carrying surface such that during cutting, the
horizontal force exerted (Fyqri) by the cutting device onto the food item does not exceed the

frictional force between the food item and the carrying surface. It is thus ensured that during
the cutting the friction force pointing in the opposite direction to the horizontal force (Fpgor) is

sufficient to prevent side-wise displacement during the cutting.

[0024] The friction between the carrying surface and the food item may be increased by for
example providing negative pressure from underneath the conveyor in the cutting zone or by
using a weight loaded belt on top of the food item.

[0025] In one embodiment, the cutting edge side comprises a smooth cutting edge. In an
embodiment, the smooth cutting edge is a substantially straight cutting edge or a curved line.

[0026] In one embodiment, the arm is made of a material selected from:

= carbon fibres,

e ceramic material,

= plastic material, or
+ metal or metal alloy.

[0027] In one embodiment, the length of the arm is adapted to the maximum thickness of the
food items, such that when the arm is mounted to the driving unit, the length of the arm is
shorter than the distance from the pivot to the food items with a clearance distance between
the opposite end of the arm and the top of the food items. The clearance distance may in one
embodiment be in the range of 1 to 9 mm, preferably in the range of 3 to 7 mm, most
preferably around 5 mm.

[0028] Since the height of the product is limited to the distance from the arm to the carrying
surface it may be advantageous to use a so called flattener before the cutting system,
alternatively a sensor system may be used to abort cutting if the height of the products
exceeds this limit.

[0029] In one embodiment, the blade exceeds below the carrying surface. The extension
depth may in one embodiment be in the range of 1 to 9 mm, preferably in the range of 3 to 7
mm, most preferably around 5 mm.
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[0030] In one embodiment, the carrying surface is concave and shaped such that it
substantially follows the path of the cutting blade. The size of the cutting device may thus be
minimized, especially the length of the cutting blade.

[0031] In one embodiment, the distance from the rotational axis of the arm to where the cutting
blade is mounted is more than half the distance from the rotational axis of the arm to the tip of
the cutting blade.

[0032] In one embodiment, the distance from the rotational axis of the arm to where the cutting
blade is mounted is more than % of the distance from the rotational axis of the arm to the tip of
the cutting blade.

[0033] In one embodiment, the distance from the rotational axis of the arm to an inner point of
the cutting blade is more than half the distance from the rotational axis of the arm to the tip of
the cutting blade.

[0034] In one embodiment, the distance from the rotational axis of the arm to an inner point of
the cutting blade is more than % of the distance from the rotational axis of the arm to the tip of
the cutting blade.

[0035] In one embodiment, the distance from the rotational axis of the arm to an inner point of
the cutting edge side is more than half the distance from the rotational axis of the arm to the tip
of the cutting blade.

[0036] In one embodiment, the distance from the rotational axis of the arm to an inner point of
the cutting edge side is more than % of the distance from the rotational axis of the arm to the
tip of the cutting blade.

[0037] In one embodiment, the cutting device is adapted for adjusting and/or stopping/starting
the rotational movement of the arm and the cutting blade in between successive cuts.

[0038] In one embodiment, the cutting device is placed above the gap extending across the
carrying surface of the conveyor system by having a rotational axis of the arm of the cutting
device arranged above the carrying surface.

[0039] In one embodiment, the cutting device is placed above the gap extending across the
carrying surface of the conveyor system by having a rotational axis of the arm of the cutting
device arranged above the carrying surface at a selected position within the width of the
conveyor system, e.g. the width of the carrying surface.

[0040] In one embodiment, the cutting device is adapted for cutting flat food items that have a
width along the gap that is larger than the maximum height of the food item. In one
embodiment, the width along the gap is significantly larger than the maximum height of the
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food item, e.g. the maximum height to width ratio being less than 1:4, the maximum height to
width ratio being less than 1:10, or the like.

[0041] According to a second aspect, the present invention relates to a method of cutting food
items into smaller food items using a cutting device, where the cutting device is placed above a
gap extending across a carrying surface of a conveyor system with the cutting plane of the
cutting device extending through the gap, where the cutting device is adapted for cutting food
items into smaller food items via rotational movement of the cutting device while the food items
conveyed by the conveyor system pass the gap, the cutting device comprising:

e anarm,

» a cutting blade mounted to one end of the arm, the opposite end of the arm being
adapted to be mounted to a driving unit for supplying rotational movement of the arm
and thus the cutting blade,

wherein the cutting blade is mounted to the arm such that, while cutting a food item into
smaller food items, a cutting edge side of the cutting blade engages with the food item under
an angle such that the cutting blade exerts with a downwardly facing force onto the food item
and towards the carrying surface of the conveyor system during the cutting.

[0042] According to a third aspect, the present invention relates to a cutting system adapted to
cut food items into smaller food items, comprising the above mentioned cutting device, where
the cutting system further comprises:

¢ an imaging system for providing image data for an incoming food item, and

» a processor for controlling the cutting device based on the image data. In general the
various aspects of the invention may be combined and coupled in any way possible
within the scope of the invention. These and other aspects, features and/or advantages
of the invention will be apparent from and elucidated with reference to the embodiments
described hereinafter.

[0043] In one embodiment, the cutting system comprises an angle adjustment system
operable connected to the knife device for tilting the angle of the knife device, as an example in
an angle between 10 and 60° in relation to vertical. It is thus possible to cut the food items
under an angle, instead of a vertical cut, to improve the appearance of the food items so they
look more natural. In that way the value of the smaller food items may be increased.

[0044] In one embodiment, the cutting system further comprises at least one further cutting
device arranged downstream in relation to the cutting device so as to perform at least one
subsequent cut on the food items.

[0045] In one embodiment, the cutting planes of the cutting devices form an angle between 30
and 120° in the conveying direction.
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[0046] This is especially beneficial when the food item is to be cut into pre-fixed portions of
target weight and/or pre-defined shape such as cubes.

[0047] The fact that the cutting device is arranged above the carrying surface, e.g. a conveyor
apparatus comprising a conveyor belt, instead at the sides as in prior art cutting systems, the
cutting system becomes more compact. Also, due to how low the inertia of the knife device can
be, the cutting speed and thus the throughput of the cutting system may be increased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0048] Embodiments of the invention will be described, by way of example only, with reference
to the drawings, in which

figure 1 shows a cutting device according to the present invention adapted to be placed above
a gap extending across a carrying surface of a conveyor system with the cutting plane of the
cutting device extending through the gap,

figure 2 shows a zoomed up view of the cutting device in figure 1,

figure 3 shows the knife device in figure 1 and 2, where a gap the cutting place of the knife
device extends through has a concave shape,

figure 4a,b,c depicts graphically the movement of the cutting device shown in figure 1,
Figure 5a,b,c depict similarly the movement of the cutting device shown in figure 3, and

figures 6a-f depicts graphically examples of different speed curves of the cutting system, where
for simplicity all curves are made with constant acceleration and deceleration.

DESCRIPTION OF EMBODIMENTS

[0049] Figure 1 shows a cutting device 100 according to the present invention adapted to be
placed above a gap 106 extending across a carrying surface of a conveyor system with the
cutting plane of the cutting device extending through the gap. The cutting device is adapted for
cutting food items 104 into smaller food items via rotational movement of the cutting device
100 as indicated by arrow 108 while the food items 104 conveyed by the conveyor system
pass the gap 106.

[0050] The cutting device comprises an arm 101 and a cutting blade 102. The arm is
preferably made of light weight material such as, but not limited to, carbon fibers and the like.
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[0051] The cutting blade 102 is mounted to one end of the arm, where the opposite end of the
arm is adapted to be mounted to a driving unit for supplying the rotational movement 108 of
the arm and thus the cutting blade. The cutting blade is mounted to the arm such that, while
cutting a food item 104 into smaller food items, a cutting edge side 103 of the cutting blade
engages with the food item under an angle 201 such that the cutting blade exerts with a
downwardly facing force 107 onto the food item and towards the carrying surface of the
conveyor system during the cutting.

[0052] As depicted here, the position of the knife device 100 is adjusted such that the distal
end 111 of the edge side 103 of the knife device extends partly through the gap during the
cutting, e.g. some millimetres.

[0053] Figure 2 shows a zoomed up view of the cutting device in figure 1, where the angle 201
between cutting edge side 103 and the carrying surface 202 (or a tangent at the point of
contact of the carrying surface around the gap) is an acute angle 201 during the cutting. In one
embodiment, the acute angle is between 10° and 60°, preferably between 20° and 30°, most
preferably around 25° as shown here.

[0054] The angle 201 is adapted to the type and/or the characteristics of the food item and/or
the coefficient of friction of the carrying surface such that during cutting, the horizontal force
exerted by the cutting device onto the food item docs not cxcced the frictional force between
the food item and the carrying surface.

[0055] Figure 3 shows the knife device in figure 1 and 2, where the gap 306 has a concave
shape, which may be an arc having a similar center point as the pivot point of the driving unit
301 that drives the rotational movement 108 of the cutting device 100. Similar as discussed in
relation to figure 2, the angle 201 between the cutting edge side 103 and the tangent to the
carrying surface 302 is an acute angle during cutting and may e.g. be around 25° in case the
food item is boneless chicken leg.

[0056] The cutting edge side preferably comprises a smooth cutting edge which may be a
substantially straight cutting edge or curved edge.

[0057] Figure 4a,b,c depicts graphically the movement of the cutting device 100 shown in
figure 1 where the carrying surface 510, 511 may be a surface of a single conveyor via e.g. a
bypass loop, or two conveyors, where a second end of a first conveyor 510 is placed adjacent
to a first end of a second conveyor 511, where the distance between the first and the second
end defines the gap 106.

[0058] As shown here, the cutting blade 102 exerts with a downwardly pointing force Fyg¢ and
a horizontal force Fpq, where the angle between the cutting blade and the carrying surface
discussed previously is such that the friction force pointing opposite to the horizontal force Fpgqri

is equal to prevent side-wise sliding of the food item 104.
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[0059] Figure 5a,b,c depict similarly the movement of the cutting device 100 shown in figure 3
where the carrying surface around the gap has a concave shape, e.g. an arc shape where the
arc has substantially the same center point as the pivot point of the driving unit. As depicted
here, the position of the knife device 100 is adjusted such that the distal end of the edge side
103 of the knife device extends partly through the gap during the cutting, the extension may be
in the range of 1 to 9 mm, preferably in the range of 3 to 7 mm, most preferably around 5 mm.
By optimizing the shape of the conveyor in relation to the path of the blade it is possible to
minimize the effective length of the cutting edge 103. As an example, in case the food item is
boneless chicken leg a preferred angle is around 25°. Referring to figs. 1 and 2 and the
references indicated in these figures, the following applies. Assuming that the maximum
thickness h of the boneless chicken legs is 10 mm and that the distance to the arm 101 is as
an example 5mm from the maximum thickness of the boneless chicken legs, hereby referred
to as clearance distance h', and that the depth that the blade exceeds below the carrying
surface as an example is 5 mm, hereby referred to as depth d, the length X of the cutting edge
side 103 is:

X=(h+h +d)/sin25°=20 mm/sin25°=47,3 mm.

[0060] Accordingly, a very short cutting blade is needed to perform the cutting of such
boneless chicken legs, where the primary part of the cutting device is the arm, which as
already addressed, can be made of any type of lightweight material.

[0061] Figure 6a-f depicts graphically examples of different speed curves of the cutting
system. For simplicity all curves are made with constant acceleration and deceleration.

[0062] On all curves the Y axis 601 represents the speed of the cutting device with zero speed
at the X axis, and the X axis 602 represent the time. The steepness of the line 603 represents
acceleration, where the steepness of the line 604 represents the deceleration. In these
examples the acceleration and deceleration has the same rate. The dotted line 607 represents
the speed where the meat is cut. This speed is the same on all curves.

[0063] The "non-hatched" cross section areas 605 in these example all represent 180° of
movement of the cutting system, so that the two cross section areas combined equals one
revolution. The hatched cross section area 606 also equals one revolution. The percentage
608 shows the time in relation to constant speed (as seen in fig. 6¢) of the cutting device in
each curve example.

[0064] Fig 6a depict an example on curves including two cuts where the cutting device is
standing still between the two cuts.

[0065] Fig 6b depicts an example on curves including two cuts where the cutting device is
accelerating for the second cut immediately after stopping after the first cut.

[0066] Fig 6¢ depicts an example on a curve including two cuts where the cutting device is
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running at constant speed between the first and second cut.

[0067] Fig 6d depicts an example on a curve including two cuts where the cutting device is
decelerating to a constant speed and then accelerate before making the second cut.

[0068] Fig 6e depicts an example on a curve including two cuts where the cutting device is
accelerating to a maximum speed and then decelerate before making the second cut.

[0069] Fig 6f depicts an example on a curve including two cuts where the cutting device is
accelerating to a constant speed and then decelerates before making the second cut.

[0070] As seen on figures 6e-f it is possible to create speed curves where the time between
each cut is less than achieved by running at constant speed and still being able to stop the
cutting system 180° after making a cut.

[0071] It is clear that the acceleration and deceleration can be lowered from the maximum and
creates other curves and cutting speeds. It is also clear that other curves for example: Curves
with variable acceleration and deceleration can be created. It is also clear that the curves can
be combined to create different time between cuttings in sequences of multiple cuts.

[0072] All figures 6a-f show a situation where the cutting device starts from zero velocity at a
position opposite the meat, accelerate to cutting speed, and cut the meat, move one more
revolution where a second cut is made and after this the cutting device stops again.

[0073] The calculation of the maximum acceleration / deceleration and the cutting speed can
be explained by the following example, wherein values are taken from a prototype:

The cutting device is able to accelerate to cutting speed in half a revolution, and also stop
again in half a revolution.

The inertia of the cutting device is: 0.00183 kgm2

The inertia of the rotor of the drivemotor for the cutting system is: 1000106 kgm?

The available torque from the drive motor is, M: 20 Nm

[0074] The distance from the axis of the cutting system to a concaved conveyor surface: 340
mm. Max height of the product to be cut: 20 mm.

[0075] The total inertia of the system, kot (ot =lout + Imot) 0.00183 +0.00106 = 0.00289 kgm?

The angular acceleration wyggq:

2

Itot

20
0,00289

(Wraa = = 6912 rad/sec’

The angular acceleration wyet:

d, 6912 .
PECY 222 = 1100 R rotations/sec’

(anf =
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’ aa v s v van s

Time to accelerate 180°,

=0.03 sec

T:(05=T*T *w* 0.5 =>T= |—) [—
wrot 1100,8

Cutting speed, rps: (T * Wqt) 0.03 *1100.8 = 33 rps

Peripheral speed of the blade at the bottom of the product: 33 * 0.34 *2 * 7w =71 m/s

Peripheral speed of the blade at the top of the product: 33 *0.32 *2 * =67 m/s

[0076] As seen above it is clear that the inertia of the cutting device is a significant factor for
how many cut per minute there can be performed and therefore also on the throughput.

[0077] As it can be seen from the example above, the time to accelerate from 0° position to
180° position is 30 ms. Compared to the prior art example in the beginning of the description
that is more than double the operational speed. Also the peripheral speed is increased
significantly and is also more constant compared to the prior art example.

[0078] When selecting a motor for a cutting device, the inertia of the cutting device is normally
known. The inertia of the rotor for the motors has to be added, to find the total inertia of the
rotating system. The available torque from the motor in combination with this total inertia
defines how fast the cutting device can be accelerated.

[0079] Typically servo motors are chosen for this type of applications due to a good ratio
between torque and the inertia of the rotor.

[0080] In general motors with higher torque have a lower ratio between the torque and the
inertia of the rotor. This is due to the fact that the rotor (if everything else is equal) grows in all
three dimensions. When the length of the rotor increases the inertia increases proportionally,
when the diameter increases the inertia increase more than the torque.

[0081] Therefore, the ratio between the inertia of the cutting device and the rotor of the servo
motor decreases, when the inertia of the cutting device increases. Consequently, the inertia of
the rotor itself will be a more and more significant factor for defining the maximum acceleration
and cutting rate.

[0082] Thus, it is possible to reach a higher acceleration rate when starting with a lower inertia
for the cutting device.

[0083] While the invention has been illustrated and described in detail in the drawings and
foregoing description, such illustration and description are to be considered illustrative or
exemplary and not restrictive; the invention is not limited to the disclosed embodiments, but to
the subject-matter of the appended claims.
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1

1. Skeereindretning (100), der er indrettet til at skeere fadevareemner i mindre
fodevareemner (104) via rotationsbevaegelse af skaereindretningen (100),
mens fadevareemnerne, der transporteres af et transportsystem (520),
passerer et mellemrum (106, 306), som straekker sig over en baere-
overflade (510, 511) af transportsystemet (520), idet skeereindretningens
skeereplan straekker sig gennem mellemrummet, kendetegnet ved, at
skeereindretningen er placeret over mellemrummet (106, 306), idet skeere-
indretningen omfatter:
«enarm (101),
« et skeereblad (102), der er monteret pa den ene ende af armen, idet
den modstaende ende af armen er indrettet til at blive monteret pa en
drivenhed (301) med henblik pa at tilfore rotationsbevaegelse af armen
og dermed skaerebladet,
hvor skeerebladet er monteret pa armen, saledes at, under skaering af
et fadevareemne i mindre fgdevareemner, en skaerekantside (103) af
skeerebladet gar i indgreb med fadevareemnet i en vinkel (201),
sdledes at skaerebladet udaver en nedadgaende kraft (401) pa fade-
vareemnet og mod transportsystemets (520) baereoverflade (510, 511)
under skaeringen, og
hvor skeerebladet (102) er monteret pa armen (101) pa en sadan
made, at skaerebladets skeerekantside (103) danner en vinkel i forhold
til en laengdeakse af armen (101), hvilken laeengdeakse af armen er
vinkelret pa armens (101) rotationsakse.

2. Skeereindretning ifalge krav 1, hvor skeerekantsiden (103) og baereover-
fladen eller en tangent ved baereoverfladens (306) kontaktpunkt (302)
omkring mellemrummet danner en spids vinkel (201) under skaeringen.

3. Skeereindretning ifalge krav 2, hvor den spidse vinkel er pa mellem 10°
og 60°, fortrinsvis mellem 20° og 30°, iszer omkring 25°.

4. Skeereindretning ifelge et hvilket som helst af de foregaende krav, hvor
skeerekantsiden omfatter en glat skeerekant.

5. Skeereindretning ifalge krav 4, hvor den glatte skeerekant er en i det
veesentlige lige skaerekant.

6. Skeereindretning ifalge et hvilket som helst af de foregaende krav, hvor
armen (101) er fremstillet af et materiale valgt blandt:

« carbonfibre,

« keramisk materiale,

* plastmateriale, eller

» metal eller metallegering.

7. Skeereindretning ifalge et hvilket som helst af de foregaende krav, hvor
armens laengde er tilpasset til fadevareemnernes maksimale tykkelse,
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saledes at nar armen er monteret pa drivenheden, er armens leengde kortere
end afstanden fra omdrejningspunktet til fadevareemnerne med en
sikkerhedsafstand mellem den modstadende ende af armen og
fodevareemnernes top, hvor sikkerhedsafstanden kan veere i intervallet 1 til
9 mm, fortrinsvis i intervallet 3 til 7 mm, isaer omkring 5 mm.

8. Skeereindretning ifalge et hvilket som helst af de foregaende krav, hvor
baereoverfladen er konkav og formet sdledes, at den i det veesentlige folger
skaerebladets (102) bane.

9. Skeereindretning ifalge et hvilket som helst af de foregaende krav, hvor
skaereindretningen er indrettet til at justere og/eller stoppe/starte armens og
skeerebladets (102) rotationsbeveegelse mellem pa hinanden fglgende snit.

10. Fremgangsmade til skeering af fadevareemner i mindre fodevareemner
under anvendelse af en skeaereindretning, hvor skaereindretningen er indrettet
til at skeere fodevareemner i mindre fadevareemner (104) via rotations-
beveegelse af en skeereindretning, mens fedevareemnerne, der transporteres
af et transportsystem, passerer et mellemrum, som streekker sig over en
baereoverflade (510, 511) af transportsystemet (520), idet skaere-
indretningens skaereplan straekker sig gennem mellemrummet, kendetegnet
ved, at skeereindretningen er placeret over mellemrummet (106, 306), idet
skeereindretningen omfatter:
«enarm (101),
- et skeereblad (102), der er monteret pa den ene ende af armen, idet
den modstaende ende af armen er indrettet til at blive monteret pa en
drivenhed (301) med henblik pa at tilfore rotationsbevaegelse af armen
og dermed skaerebladet,
hvor skeerebladet er monteret pa armen, saledes at, under skeering af
et fadevareemne i mindre fgdevareemner, en skaerekantside (103) af
skeerebladet gar i indgreb med fadevareemnet i en vinkel (201),
sdledes at skaerebladet udaver en nedadgaende kraft (401) pa fade-
vareemnet og mod transportsystemets beereoverflade under
skeeringen, og
hvor skeerebladet (102) er monteret pa armen (101) pa en sadan
made, at skaerebladets skeerekantside (103) danner en vinkel i forhold
til en laengdeakse af armen (101), hvilken laeengdeakse af armen er
vinkelret pa armens (101) rotationsakse.

11. Skeeresystem, der er indrettet til at skeere fgdevareemner i mindre fode-
vareemner, og som omfatter skeereindretningen ifglge et hvilket som helst af
kravene 1-9, hvor skeeresystemet endvidere omfatter:
« et billeddannelsessystem til tilvejebringelse af billeddata for et
indgaende fedevareemne, og
« en processor til styring af skaereindretningen baseret pa billed-
dataene.
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12. Skeeresystem ifglge krav 11, der endvidere omfatter mindst én yderligere
skaereindretning, som er anbragt nedstrems i forhold til skaereindretningen
for sdledes at udfare mindst ét efterfglgende snit pa fedevareemnerne.

13. Skeereindretning ifalge krav 11 eller 12, hvor skaereindretningernes
skeereplaner danner en vinkel pa mellem 30 og 120°.

14. Skeeresystem ifglge krav 13, hvor en eller flere skeereenheders plan
danner en vinkel pa mellem 10 og 60° sammenlignet med lodret akse.
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