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DESCRIPTION

Description

Field of the invention

[0001] The present invention relates to a machine for filleting fish, in particular to a machine for
cutting fillets from the backbones of fish.

Background of the invention

[0002] Fish processing operations typically include removal of the heads and the fish entrails.
Subsequently, the fish is split longitudinally and vertically into three pieces, two side-pieces, fish
fillets, and one intermediate "carcass" piece containing the backbone or vertebrae.

[0003] In the following context, the anatomy of the fish will be referred to as follows: The spine
part of the fish is the part extending upwardly from the backbone to the upper back of the fish.
The abdomen part of the fish is the part extending downward from the backbone to the
abdomen or belly. The centre plan is a longitudinally extending vertical plane intersecting
through the middle of the backbone in the middle in between the two fillets. The fillets are the
pieces of meat arising when the fish is split as described above, i.e. longitudinally and vertically
along each sides of the backbone thus splitting the fish into two fillets (side-pieces) and one
carcass part comprising the backbone. The carcass is merely used for industrial purposes, e.g.
for making fishmeal etc. while the two side-pieces represent the valuable part of the fish and
may be further processed, e.g. by smoking.

[0004] In general, the process of filleting fish is widely automated. In existing machines, one or
more knife arrangements cut the fish into fillets either by cutting from one side of the fish
throughout the fish or by cutting partly from the abdomen side and partly from the spinal side
of the fish. Most frequently, filleting machines are provided with one or more sets of two
adjacent circular rotating saw blades. Obviously, the rotating saw blades perform a plane cut
into the fish. In order not to loose too much fish meat, some machines are provided with a set
of disks being arranged to form an angle therein between, so that the blades in one end
defines a relatively open gab therein between and in a diametrically opposite end a relatively
narrow gap therein between. In that way, the set of two blades can cut a triangular carcass part
out of the fish relatively narrow to the backbone. However, mainly due to the fact that each
blade performs a plane cut, relatively large amounts of the meat, especially in the abdomen
part of the fish (the part extending downward from the backbone), is cut off from the valuable
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fillets and removed with the valueless carcass part.

[0005] New developments have generated machines using relatively flexible rotating band
saws, i.e. closed-loop belts with a very sharp front edge. These belts are characterised by
allowing cutting in slightly curved shapes. During the cutting, a fish is advanced in between two
band saws. When the backbone has entered in between the two band saws, the two bands are
pressed towards each other, e.g. by means of squeezing nippers. Due to a combination of the
stiffness of the backbone and the angle of the knife edges of the bands, each of the bands will
follow the backbone smoothly. The widest gap between the bands exists where the bands are
held separated by the backbone. From this point, the bands, both upwards towards the spine
part and downwards towards the abdomen part, follow a curve so that the gap between the
bands, near the back of the fish and near the belly of the fish, is almost eliminated. The
squeezing nippers are typically arranged above and below the fish (in close vicinity to the fish).
Due to the curved configuration of the cutting bands, the cutting may be performed closely
around the backbone and in a curve towards the centre plane of the fish. Accordingly, it is
possibly with a band-saw machine to fillet the fish with a larger amount of the meat on the
fillets.

[0006] However, even with the band-saw machines, a fair amount of meat is disposed with the
carcass, the main reason being that the two band saws cannot be pressed closer together
than the width of the spine of the fish.

[0007] GB 973.213 describes a method and an apparatus for filleting fish, wherein the fish, in
particular herrings, is filleted by using firstly a rotating knife for cutting an incision in the spine
part of the fish. Then the side fillets are cut away from the carcass by use of two oppositely
arranged band saws. However, this single knife can only be used for fish having hair-like
fishbone in the spine part. The way of using only one knife does not allow for cutting the fillets
free on both side of fishbone in the spine part, which is necessary when filleting fish with large,
thick and stiff fishbone in the spine part, such as Salmonidae or Gadidae. Further, it is not
possible to cut away the dorsal fin from the spine part by using one knife, as the bone of fin
extending into the spine part must be cut on each side in order to remove it from the fillet.

[0008] US6200211B1 discloses a fish filleting machine wherein de-capitated and gutted fish of
the species Siluridae may be filleted. These species, also known as catfish, has a special
skeleton structure, and particularly with respect to the dorsal fin and a stable dorsal fin spike,
which in turn requires special handling of the fish in automated fillet machines. The more
traditional automatic filleting machines mentioned above and below will not be able to handle
this species without a substantial loss of valuable meat and/or further processing of the filets in
order to ensure that the fillets are free from bones and other skeleton parts.

[0009] US 4,534,085, US 3,596,308 and WO 94/17670 all relate to apparatuses, wherein the
fish is filleted by use of two oppositely arranged band saws cutting the fillets on each side of
the carcass.
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[0010] US 2,479,010 discloses a filleting machine, wherein the head and tail is removed first,
and the fillets are then cut away by use of two rotating knives.

[0011] GB 811.199 discloses an apparatus, wherein the fillets are removed from the carcass
by use of two rotating knives positioned just above the fish, which is transported on a conveyor.

[0012] Documents US 5 106 335 A, US 5 830 052 A and US 4 037 294 A are additional
examples of related fish filleting machines.

[0013] In the applicant's own, earlier published PCT-application, WO 2004/014140, is
described a fish filleting machine for cutting fillets from the backbone of a fish, the machine
comprising a fish supporter feed line for feeding fish through the machine and through mutually
adjacent band saws arranged along said feed line. The band saws' function is to cut on
respective sides of the backbone of a fish for filleting the abdomen bone part of the fish and
separating the fish into two fish fillets and a carcass. This machine greatly improved the yield
over prior art machines in that the saw blades are urged together thereby being curved, such
that the saw blades better conforms to the shape of the bones of the fish, and thereby
achieves a closer cut, leaving less valuable meat on the carcass.

[0014] Spine cutting means are arranged along the feed line, and before the band saws in a
feeding direction of the feed line where the spine cutting means comprise two mutually
adjacent cutting blades for cutting of incisions in the spine part of the fish.

[0015] This apparatus, although going a long way towards providing an automatic fish filleting
machine due to the special arrangement of the band saws, still leaves a substantial amount of
meat on the carcass.

Object of the invention

[0016] It is an object of the present invention to provide a filleting machine that fillets fish with a
minimum of waste meat, in particular fish with large and robust fishbones in the spine part,
such as Salmonidae and Gadidae.

[0017] It is a further object of the present invention to provide a filleting machine which is easy
to maintain and clean.

Description of the invention

[0018] The present invention overcomes the above-described disadvantages of the known
fish-cutting machines by providing a fish-filleting machine according to independent claim 1,
with further advantageous embodiments disclosed in the dependent claims.
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[0019] In one disclosed embodiment the fish filleting machine may comprise:

« a first station comprising means for engaging the fish and centring said fish relative to a
vertical plane of the machine, such that lower sides of the fish are arranged on opposite
sides of said plane;

e a second station comprising means for detecting and registering the vertical extent of
the lower edges of the fish and the fish back;

« a third station comprising means for fixating the fish back, and cutting means for cutting
slits in the fish back, said slits having an extent at least along either side of the
protruding back fin;

« a fourth station comprising articulated cutting means, where said articulated cutting
means are arranged on either side of the vertical plane, suitable for cutting/trimming at
least a part of the lowermost sides and/or edges of the fish;

e a fifth station where upper cutting means are positioned along the vertical plane for

cutting the fish meat free from the vertebrae of the fish;

a sixth station comprising means for cutting vertically on either side of the vertebrae

a seventh station for directing the bone-free fillets to further processing

[0020] The seven stations of the inventive fish filleting machine ensure that an effective filleting
process, i.e. a filleting process where a minimum of waste meat is left on the fish-
bone/carcass, is accomplished.

[0021] Furthermore, as part of the further processing, once the fillets have been separated
from the carcass/fish bones of the prior art devices and in particular where the fish is salmon,
is to trim the lower extremities of the fillets in order to remove excessive fat. By the present
invention the second station fixates the fish such that the fourth station is able to carry out this
trimming during the advancement of the fish through the fish filleting machine, due to the well-
defined position and detection of the fish partly created by the second station.

[0022] Consequently, the fish fillets being filleted by the inventive machine are more or less
completely finished by the time they leave the machine.

[0023] It shall also be noted that the inventive machine according to the invention process the
fish with the right side up, i.e. the back fin is arranged up.

[0024] In a further advantageous embodiment the means in the first station are two guiding
members having facing curved surfaces, substantially corresponding to the shape of an upper
part of a fish' back, where said members are biased towards each other, and where a vertically
arranged and moveable plate member is arranged, which plate member, as a fish is
introduced between the guiding members, is elevated inside the fish, thereby forcing and
fixating the fish at a determined height.
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[0025] By this arrangement it is achieved that the fish is more or less fixated in the machine
such that it is possible with great certainty to establish the geometric configuration of the fish to
be filleted in order for the cutting actions and trimming in the further stations to be carried out
as optimal as possible. In this connection "fixated" means that the vertical position of the fish
relative to the machine and thereby the various tools, as will be discussed below, is fixed. The
fish will however move in a direction through the machine. In other words the Y-position is
determined, whereas the X-position will change as the fish progresses through the machine.

[0026] By maintaining the fish in a fixated position very precise cutting may be carried out.

[0027] Fish, for example salmon and other similar fish, will normally have a more or less
standardized size such that a three kilo fish will have certain exterior dimensions which are
almost constant for all three kilo fish of the species deriving from the same location. Naturally,
fish from different locations may have different geometry and yet have the same weight. As
most of this is known beforehand, it is possible to programme the machine to very precisely cut
in the right places and trim very precisely as well.

[0028] Alternatively the width of the fish may be used to determine the input parameters to the
various cutting means. The width is registered in the first station as the fish enters the
machine. The computer software will hereafter automatically adjust all relevant positions of the
cutting means in the machine accordingly. Although weight for a certain species from the same
location is a good indicator as to geometrical dimensions of the fish there are still variations.

[0029] By measuring the width, and the length (as explained below) the important input data
relating to a specific fish are obtained, and may be used as input for the rest of the procedure.

[0030] In a still further advantageous embodiment of the invention the second station
comprises means for registering the vertical extent of the fish's lower edges relative to the fish
back, where said registering means comprises pivotal members, where the first pivotal
member is arranged above the fish, in the vertical plane, where the member is biased to be in
contact with the fish back, and where second pivotal members are arranged adjacent the lower
edges of the fish, such that the second pivotal members may pivot about a substantially
horizontal axis in order to register the vertical extent of the lower extent of the fish.

[0031] In this embodiment the registration of the extent of the lower edges of the fish as well
as the back and their mutual placement are registered by pivotal members which are biased to
come into contact with the lower respectively the upper extremities of the fish and due to the
pivotable feature variations will be registered as a turning of the axis to which the pivotal
members are fastened.

[0032] Although a mechanical solution as described above with reference to the embodiment
has a number of advantages and is very reliable in use, it is also contemplated within the
scope of the invention that non-contact means such as for example lasers or vision-based
means may be used in order to determine the actual geometrical size of the sides of the fish
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relative to the back in order to use this information as input for the trimming knives in the fourth
station (see below).

[0033] In this manner, as the fish is about to exit the second station, geometrical data relating
to that particular fish have been detected and registered and furthermore the fish is fixated
both in a vertical plane and in a horizontal plane such that any cutting operations in the
following stations may be carried out with a high degree of certainty that a cutting/trimming in
desired positions is achieved.

[0034] In a still further advantageous embodiment of the invention the cutting means in the
third station is two rotating knives arranged at an adjustable oblique angle, where fin guiding
means are provided immediately upstream from the rotating knives.

[0035] In this configuration it is possible to fixate the back of the fish such that the back fin due
to the means for fixing the fin are arranged in a position where it is possible for the rotating
knives to cut the fin from the fish. At the same time the angle between the two rotating knives
may be adjusted depending on the particular species of fish.

[0036] For most salmon types the angle will be maintained at approx. 90° whereby a
consistent and reliable cut is made in order to remove the fin. The tissue immediately adjacent
the fin is typically fat or other undesirable tissue, and as such by cutting at a 90° angle most of
this undesired tissue is removed together with the fin.

[0037] In a further advantageous embodiment of the invention the cutting means are arranged
on a unit which unit may be elevated/lowered relative to the cutting position.

[0038] With this configuration it is possible to precisely position the cutting means such that
they create the optimal cut irrespective of the size of the fish being processed in the fish
filleting machine. For various fish sizes the vertical distance between the fish fin and the interior
of the back bone may vary and by being able to adjust the elevation of the cutting means and
thereby the cutting position a more optimum cut (i.e. cutting the undesired matter away and
leaving valuable meat) may be performed along the fish fin, and as such a better productivity is
achieved.

[0039] In a still further advantageous embodiment of the invention the articulated cutting
means in the fourth station are independently controllable, where input from the detecting
means in the second station is used to control the cutting line of the articulated cutting means.

[0040] The trimming of the lower part of the fish fillet is the most difficult one in that the cutting
line undulates up and down and as such the control of the articulated cutting means must be
very precise. At the same time the cutting line may be different from the right side respectively
left side of the fish such that it is necessary to independently control the articulated cutting
means. This is achieved in this embodiment by using the input from the detection means in the
second station to independently control the articulated cutting means along the projected
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cutting line derived by the use of input from the detecting means in the second station.

[0041] The articulated cutting means may however be controlled by the same parameters, i.e.
they will follow the same cutting profile on each side.

[0042] In addition to the input from the second station the control parameters to the articulated
cutting means and thereby the determination of the optimal cutting line may also be influenced
by data relating to that particular fish species, weight category and empiric data derived from
measuring a multitude of the same type of fish, i.e. the same species arriving from the same
destination in the same weight category.

[0043] In a still further advantageous embodiment of the invention the articulated cutting
means is controllable in three dimensions and the cutters are rotating disc cutters, where the
plane of the disc is controllable in response to input from the detection means.

[0044] The cutting means may also be adjusted in a constant height/level, such that all fish are
provided with the same cut. This is especially advantageous when the machine is running at
high processing speeds.

[0045] This is a further enhancement of the embodiment discussed above in that with
articulated cutting means being controllable in three dimensions it is possible to angle the cut
slightly whereby only undesired fat/meat is cut away without sacrificing any other valuable
meat.

[0046] In at still further embodiment of the invention, the fifth station is the upper cutting means
in the shape of two rotating knives, their planes arranged in parallel, where the distance
between the planes of the knives substantially corresponds to the width of the vertebra/spine,
and where the upper knives are guided by input from the detecting means in the second
station in order to determine their cutting depth.

[0047] These cutting means cut very close on either side of the vertebrae such that the meat
close to the vertebrae, as the fish fillet in a further station is separated from the fish bones, will
comprise as much meat as possible, in that substantially no meat will be left on the vertebrae
due to the cutting of the knives. By determining the cutting depth, again by the detecting
means in the second station it is possible to cut very closely to the softer bones surrounding
the abdomen of the fish and in this manner create an optimal filleting of the fish.

[0048] In order to cut the fillet free from the bone structure the sixth station is provided with two
mutually adjacent band-saws which are arranged on either side of a vertical plane, their cutting
edges facing the fifth station, and where means are provided for urging the band saws towards
each other.

[0049] The arrangement with the vertical band-saws corresponds to the applicant's prior
published PCT-application PCT/DK2004/000020.
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[0050] As is evident from the prior application the band-saws facilitate a very clean cut due to
the pressure and curvature of the band-saw on the fish bone structure. In this manner the fish
fillet, after having travelled through six stations of the inventive apparatus has been separated
from the bones with a minimum of wasted valuable meat.

[0051] In a still further advantageous embodiment one or more biased horizontal ribs are
arranged on either side of the vertical plane for urging the fish against the vertical plane.

[0052] In order to achieve a precise processing through the fish filleting machine operating the
various cutting means as discussed above, it is important that the fish is as fixated as possible
relative to the vertical plane which is the plane relative to which most of the cutting operations
are adjusted. On the other hand it is not desirable to put too much pressure on the fish meat in
that this pressure may damage the meat and as such devaluate the fish. The biased horizontal
ribs are therefore arranged with such a biasing force, for example created by a spring, that the
fish is substantially fixated, but will still be able to move forward through the machine without
damaging the meat.

[0053] In a still further advantageous embodiment of the invention two endless belts are
arranged symmetrically about said vertical plane, i.e. one on either side, where each endless
belt is arranged for rotation around two substantially vertical axles, such that the endless belt in
use comes into engagement with the side of the fish and urges the fish against the vertical
plane, and as the belts are rotated, the fish moves through the filleting machine.

[0054] The endless belts are provided in order to have a steady progress through the fish
filleting machine. At the same time, by knowing the precise position of the belt and thereby the
fish the input used for the various stations is determined very accurately.

[0055] In a still further advantageous embodiment a computing unit is provided, where said
computing unit is pre-programmed with data relating to typical fish shapes, i.e. data relating to
length, height, width, dependent on fish weight, where an operator may select a certain weight
class for a batch of fish to be treated, whereby the different stations are pre-positioned
accordingly, and where input from the detection and registering unit is used as input in order to
output correct control and operating parameters for the various means in the various stations.

[0056] Alternatively in a second mode, the width of the fish to be treated is registered and
automatically entered as input in the software controlling the different stations, whereby the
stations are controlled according to specific parameters relating to the present fish to be
treated.

[0057] In a still further advantageous embodiment a further mechanism is provided down-
stream from the sixth station, which mechanism comprises an endless belt which is arranged
to engage the fillets as they leave the sixth station, and mirror-image fillet guiding structure
below said endless belt, such that each fillet is guided to further processing skin side down.



DK/EP 2936989 T3

[0058] In this manner the fish fillets substantially free of bones and with a trimmed lower edge
are placed for example on a further endless conveyor transporting the fish fillets for further
processing is placed in the endless conveyor with their skin sides down.

Description of the drawing

[0059] The invention will now be explained with reference to a filleting machine as depicted in
the accompanying drawing wherein

Figure 1, 2 and 9 illustrate isometric illustrations of a machine according to the invention;
Fig. 3 illustrates a detail of the first station;

Fig. 4 and 5 illustrate a detail of the second station;

Fig. 6 and 7 illustrate a cross section through the machine in the third and fourth stations;
Fig. 8 illustrates a detail of the articulated cutting means;

Fig. 10 illustrates a detail of the sixth station;

Detailed description of the invention

[0060] In figure 1 and 2 are illustrated a fish filet machine according to a preferred
embodiment. The machine 1 is depicted without a substantial number of parts which could
interfere with the understanding of how the machine works. Below the important parts will be
explained with reference to the drawing.

[0061] Basically the machine comprises a chassis 2 where the chassis serves to elevate the
work level such that it will be possible to fit the fillet machine into a normal production line and
at the same time the elevation gives room beneath the work line for various motors 3 etc.
necessary for powering the fish filleting machine as will be described below.

[0062] Above the chassis 2 is arranged the necessary electronic equipment 4 which is used to
control the entire process of filleting the fish. In use this equipment is protected by covers,
doors and the like.

[0063] The machine comprises an in-feed channel 10 arranged in a first end of the machine.
In this embodiment the in-feed channel is in the shape of a U-shaped profile, where the fish to
be filleted are arranged such that the back fin is upwards and the front of the fish without the
head portion which has been removed prior to being introduced into the machine 1 is facing
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the machine.

[0064] As the fish progresses through the machine 1 it will pass a number of stations 20, 30,
40 50, 60, 70, 80 and eventually the fish fillets free from bones will be delivered to an endless
conveyor belt for further processing.

[0065] Below the different stations will be described with reference to the relevant figures.

[0066] Turning to figure 3 a view of the first station 20 is depicted. In the lower right hand
corner of the picture the in-feed channel may be seen by which the fish is introduced into the
first station. The first station comprises means for engaging the fish, here in the shape of two
plastic shoes 21 which shoes 21 may be moved up and down by the mechanism 22 and where
means are provided for biasing the shoes 21 towards each other in order to fixate the fish
relative to a vertical plane. The shoes 21 are both provided with a curved cross section 23
having a plane which plane is shaped and thereby the curve is formed such that the inner side
of the shoe 23 will be more or less shaped as the contour of the fish. In this manner the shoes
21 will fixate the back part of the fish relative to the filleting machine 1.

[0067] Furthermore a vertical guide plate 24 arranged movably up and down is provided
between the shoes 21. This plate will move up once a fish body is detected where said plate
will move up where the abdomen is positioned. The plate 24 pushes the fish body slightly
upwards such that a firm contact is established between the shoes 21 and fish. As the fish
moves on, the fish body is transferred to a vertical plane 31 see figure 5.

[0068] The fish will ride on this vertical plane throughout the processing in the filleting machine.

[0069] Turning to figure 4 a first part of the second station is illustrated. The second station
comprises means for detecting and registering the vertical extent of the fish, the lower edges
as well as the back of the fish. In figure 4 is illustrated the means 30 for registering the position
of the back of the fish. In this embodiment the fish is illustrated by a member 100. The means
30 comprises two members 30 which are pivotally mounted and biased towards the fish 100
whereby the rotational movement of the pivoting means 32 is used to calculate the vertical
extent of the back of the fish.

[0070] Furthermore the shoes 21 from the first station are visible.

[0071] Additionally, endless belts 71, 72 are provided on either side of the path 100 of the fish
through the machine whereby the endless belts will engage the side of the fish. Due to the
rotation of the endless belts 71, 72 the fish will be transported through the different processes
in the filleting machine. Furthermore it is easy to control and determine the fish' position in the
process, by registering the progress of the endless belt.

[0072] The endless belts 71, 72 are provided with biasing means 73 which urges the endless
belt into a firm contact with the fish to be processed. Also the surface of the endless belts 71,
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72 is provided with spikes 74 in order to ensure a firm grip on the fish.

[0073] In figure 5 are illustrated the corresponding means for detecting and registering the
lower edges of the fish. Again the means 30 comprise a pivotable member 33 arranged on an
axis 34 such that the rotational movement of the axis 34 is translated into a contour of the
lower extremities of the fish. In this embodiment the fish is illustrated by the member 100. In
the example illustrated in figure 5 the lower edge of the fish 100 is provided with an
exaggerated curvature in order to demonstrate that the pivotable member 33 will be influenced
by the lower extremity 101 of the fish in order to pivot the axle 34 and thereby register the
vertical extent of the fish.

[0074] Furthermore, biasing means 90 are provided in order to urge the fish 100 against the
vertical plane 31. The biasing means comprise a number of horizontal stainless steel members
91 substantially arranged in parallel which members in one end are pivotably mounted about a
vertical axis and in the opposite end is mounted to a biasing arrangement 92. Each biasing
arrangement comprises an axle connected to the horizontal member 91 and interposed with a
loaded spring 93 such that a substantially constant spring force will urge the horizontal
member 91 towards the vertical plane 31.

[0075] In figure 6 is illustrated a cross section through the third station 40. The cutting means
41 in the third station is made up of two rotating knives arranged such that they intersect 42 at
an angle. In this embodiment the rotating knives 41 are arranged in a hub 43 such that the
angle between the two rotating knives 41 may not be altered. In other embodiments the hub 43
facilitates the possibility of adjusting the angle between the rotating knives 41 such that a wider
or steeper angle may be provided depending on the fish species and/or sizes. A lifting
mechanism 44 is also provided such that the hub and thereby the cutting planes may be
vertically adjusted depending on the position of the back of the fish registered by the means
explained with reference to figure 4.

[0076] In order to fixate the fish relative to the rotating cutting means 41 secondary shoes 45
are arranged immediately adjacent the cutting site such that the back of the fish is fixated as
the cutting by the cutting means 41 is carried out. The secondary cutting shoes 45 are
constructed in substantially the same manner as is described with respect to the shoes 21
discussed in connection with figure 3.

[0077] In figure 7 is illustrated a cross section through the fourth station where the articulated
trimming knives 50 are illustrated in a position where the plane of the rotating knives 50 are
horizontal. In order to illustrate the function of the trimming knives 50 the attention is directed
towards figure 8.

[0078] Figure 8 illustrates the left hand side knife arrangement seen in a downstream
direction. The rotating knife 50 is arranged on a shoe 51 which shoe may pivot about an axis
52 in response to the movement of a manipulating arm 53 fastened off-centre on the shoe 51.
Furthermore, the shoe 51 is mounted on a vertically adjustable piston 54 such that the shoe
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and thereby the knife 50 may be elevated or lowered as desired.

[0079] In the embodiment illustrated in figure 8 a theoretical fish side 100 is arranged in the
filleting machine. The fish 100 has a desired cutting curve 101 which is determined by the data
relating to the actual fish size and type and as determined by the detection means 30 in the
second station. In this manner it is possible by means of the vertically adjustable piston rod 54
to arrange the shoe 51 in a horizontal position and pivot the shoe about the axis 52 such that
the rotating knife 50 will be cutting along the optimal cutting curve 101.

[0080] Furthermore, the biasing means 91 and the endless belt 71 is visible in the illustration.

[0081] Turning to figure 9 the sixth station is visible. The fish progresses along the vertical
plane and is guided by the biasing means 71 through the sixth station. Band-saws (not
illustrated) are arranged between the band-saw wheels 70, 70', 70", 70" such that one endless
band-saw will be arranged around the wheels 70, 70" and another endless band-saw belt will
be arranged between the wheels 70', 70". Two substantially parallel band-saws will therefore
be arranged in the cutting zone at the down-stream end of the biasing means 71. Secondary
urging means 72, 73 are arranged in order to engage the endless band-saw belts and urge
these towards each other such that the fish interposed between the secondary biasing means
72, 73 will not be completely parallel, but will be deformed due to the presence of the fish
bone. These urging means 72, 73 are adjusted by means 74 such that an optimum cut and
separation of the filet from the backbone is achieved. The arrangement is further explained in
applicant's own earlier published PCT-application WO 2004/014140 and will not be further
elaborated on at this point.

[0082] In fig. 9 is furthermore illustrated a clearer view of the cutting means 26 in the first
station. In this embodiment the cutting means 26 are in the shape of two rotating knives. The
knives are arranged such that they cut from the anus through the tail fin, and upwards towards
the main backbone/spine. The two knives therefore cuts on either side of the bones projecting
downwards from the backbone/spine.

[0083] After the sixth station the seventh station 80 is arranged. The seventh station serves to
handle the liberated and trimmed filets onto a further endless belt or further processing and at
the same time to handle the liberated fishbone carcass. The filets will be guided up to further
processing by means of the endless conveyor belt 71 (not illustrated in figure 9, but see figures
4,5, 8). The endless belt will pull the fish filets onto a slide 81 whereby the fish filets will be
gently turned such that their meat-sides will be facing upwards. Superposed the endless belt
71 is a further endless belt 82 (belt not illustrated in figure 9) which belt is arranged around
drive wheels 82 such that the endless belt will create transportation in the same direction as
the first endless belt 71. As the filets and the carcass are transported by the first endless belt
71 through the sixth and seventh stations a further vertical plane 83 will be disposed between
the fish-bones and the fish back. The vertical plane 83 has an inclined upper edge such that
the fish-bone will travel upwards and eventually be caught by the second endless belt
suspended between the drive wheels 82. In this manner the fish-bone freed from fish-meat will
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be separated from the filets, and it may be possible to collect and discard the fish-bones
separately from the rest of the process.

[0084] Above the invention has been explained with reference to a particular embodiment
including specific devices for carrying out the independent method steps, but it should be
contemplated that other cutting means, for example water jets, lasers and the like, may be
substituted from rotating knives should a further machine arrangement within the scope of the
appended claims find this to be optimal.

[0085] The embodiment described above is only for illustrative purposes, and the scope of the
present invention shall only be limited by the appended claims.
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Patentkrav

1. Fiskefileteringsmaskine, der omfatter

- midler (21) til at komme 1 indgreb med fisken og centrere
fisken 1 forhold til et lodret plan (31) af maskinen, saledes
at undersiden af fisken er anbragt pa modsatte sider af planet
- midler (30) til at detektere og registrere den lodrette
udstraekning af fiskens nedre kanter og fiskens ryg

- midler (45) til at fastgere fiskens ryg og skaremidler (41)
til at sk:re slidser i fiskens ryg, hvilke slidser har en
udstrakning i det mindste langs hver side af den udragende
rygfinne

- leddelte skaremidler (50), hvor de leddelte skareorganer er
anbragt pad hver side af det lodrette plan (31) og er beregnet
til at skere/trimme i det mindste en del af fiskens nederste
sider og/eller kanter

- @vre skaremidler (60), der er placeret langs det lodrette
plan, til at ska&re fiskekgdet frit fra fiskens hvirvler

- midler (70, 70', 70", 70™) til at ska&re lodret pa hver side
af hvirvlerne, og

- midler (80) til at fore de benfri fileter til videre

forarbejdning.

2. Fiskefileteringsmaskine ifglge krav 1, kendetegnet ved, at
midlerne til at komme i indgreb med fisken og centrere fisken 1
forhold til et lodret plan af maskinen er to fgringselementer
med buede overflader, der vender mod hinanden, og som 1 det
vesentlige svarer til formen af en g@vre del af en fisks ryg,
hvor elementerne er forspandt mod hinanden, samt ved, at der er
anbragt et lodret placeret og bevageligt pladeelement, hvilket
pladeelement, nar en fisk indferes mellem foringselementerne,
heves inde 1 fisken, hvorved fisken tvinges og fastgeres 1 en
bestemt hgjde.

3. Fiskefileteringsmaskine ifglge krav 1, kendetegnet ved, at
midlet til at registrere den lodrette udstraekning af fiskens
nedre kanter i forhold til fiskens ryg omfatter drejeelementer,

hvor det forste drejeelement er anbragt over fisken 1 det
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lodrette plan, hvor elementet forspandes til at vare i kontakt
med fiskens ryg, og hvor anden drejeelementer er anbragt
tilsteodende fiskens nedre kanter, saledes at de anden
drejeelementer kan dreje om en 1 det vasentlige vandret akse for
at registrere den lodrette wudstrakning af fiskens lavere

udstrakning.

4, Fiskefileteringsmaskine ifglge krav 1, kendetegnet ved, at
der 1 skaremidlerne forefindes to roterende knive, som er
anbragt 1 en justerbar skra wvinkel, og hvor finnefgringsmidler

er tilvejebragt umiddelbart opstrems for de roterende knive.

5. Fiskefileteringsmaskine ifglge krav 4, kendetegnet ved, at
skeremidlerne er anbragt pa en enhed, hvilken enhed kan

haeves/sa&nkes i1 forhold til skarepositionen.

o. Fiskefileteringsmaskine ifglge krav 1, kendetegnet ved, at
de leddelte skaremidler er uafhengigt styrbare, hvor input fra
detekteringsmidlerne bruges til at styre de leddelte

skaeremidlers skarelinje.

7. Fiskefileteringsmaskine ifglge krav 6, kendetegnet ved, at
det leddelte skeremiddel kan styres 1 tre dimensioner, og hvor
knivene er roterende skiveknive, hvor skivens plan kan styres

som reaktion pa input fra detekteringsmidlerne.

3. Fiskefileteringsmaskine ifglge krav 1, kendetegnet ved, at
det overste skaremiddel er i form af to roterende knive, hvis
planer er anbragt parallelt, hvor afstanden mellem knivenes
planer i det vesentlige svarer til bredden af

hvirvlerne/rygsejlen, og hvor de gvre knive styres af input fra

detekteringsmidlerne for at bestemme deres skaredybde.

9. Fiskefileteringsmaskine ifglge et af kravene 3 til 8,
kendetegnet ved, at én eller flere forspandte vandrette ribber
er anbragt pa hver side af det lodrette plan for at presse fisken
mod det lodrette plan.



DK/EP 2936989 T3

10. Fiskefileteringsmaskine ifeglge et af de foregaende krav,
kendetegnet ved, at to endelgse balter er arrangeret symmetrisk
omkring det lodrette plan, dvs. ét pad hver side, hvor hvert
endelgst balte er anbragt til at rotere omkring to 1 det
vasentlige lodrette aksler, saledes at det endelgse balte under
brugen kommer i indgreb med fiskens side og presser fisken mod
det lodrette plan, og fisken, efterhadnden som balterne drejes,

bevager sig gennem fileteringsmaskinen.
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DRAWINGS

Drawing
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