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The invention relates to an apparatus (10) for filleting deheaded and gutted fish, comprising a cutting assembly (11) for filleting the
fish, the cutting assembly (11) having at least one pair of circular knives (15, 16), an endlessly rotating conveyor (12) having at least
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central ridges (22) of the fish from the support edge (21) of the support element (13). The Invention relates further to a
corresponding method.
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(57) Abstract: The mvention relates to an apparatus (10) for filleting deheaded and gutted fish, comprising a cutting assembly
(11) for filleting the fish, the cutting assembly (11) having at least one pair of circular knives (15, 16), an endlessly rotating con -
veyor (12) having at least one saddle-shaped support element (13) for accommodating the fish and conveying them through the
cutting assembly (11) with the tail forward, each support element (13) having a support edge (21) for producing a positive connec-
tion to the central ridge (22) of the fish being processed, and also a means (14) for centring the central ridges (22) in relation to
the support body (13), characterized in that a means, arranged in the region of the means (14) for centring the central ridges (22),
1s provided for lifting the central ridges (22) of the fish from the support edge (21) of the support element (13). The mvention rela-
tes further to a corresponding method.
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—  hinsichtlich der Berechtigung des Anmelders, ein Patent —  vor Ablauf der fiir Anderungen der Anspriiche geltenden

zu beantragen und zu erhalten (Regel 4.17 Ziffer ii)
—  Erfindererkiarung (Regel 4.17 Ziffer iv)

Veroftentlicht:

Frist; Veroffentlichung wird wiederholt, falls Anderun-
gen eingehen (Regel 48 Absatz 2 Buchstabe h)

—  mit internationalem Recherchenbericht (Artikel 21 Absatz

3)

Die Erfindung betritft eine Vorrichtung (10) zum Filetieren von gekopften und entweideten Fischen, umtassend emn Schneidaggtre-
gat (11) zum Filetieren der Fische, wobel das Schneidaggregat (11) mindestens ein Kreismesserpaar (15, 16) autweist, einen end -
los umlautenden Transportforderer (12) mit mindestens einem satteltormigen Stiitzkorper (13) zum Auinehmen der Fische und
Fordern derselben durch das Schneidaggregat (11) mit dem Schwanz voraus, wobel jeder Stiitzkorper (13) eine Stiitzkante (21)

zur Herstellung emer formschliissigen Verbindung zur Mittelg

ate (22) des zu bearbeitenden Fisches autweist, sowie eine Emrich-

tung (14) zum Zentrieren der Mittelgrate (22) in Bezug autf den Stiitzkorper (13), die sich dadurch auszeichnet, dass e Mittel
zum Abheben der Mittelgrate (22) der Fische von der Stiitzkante (21) des Stiitzkorpers (13) vorgesehen ist, das im Bereich der
Einrichtung (14) zum Zentrieren der Mittelgrate (22) angeordnet i1st. Des Weiteren betrifft die Erfindung ein entsprechendes Ver-

fahren.
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Apparatus and method for filleting beheaded and gutted fish

Description

The invention relates to an apparatus for filleting beheaded and gutted fish, comprising
a cutting unit for filleting the fish, wherein the cutting unit has at least one pair of
circular blades, an endlessly rotating transport conveyor having at least one saddle-
shaped supporting body for receiving the fish and conveying them through the cutting
unit tail first, wherein each supporting body has a supporting edge for making a form-
locking connection with the centre bone of the fish to be processed, and a device for

centring the centre bone in relation to the supporting body.

Furthermore the invention relates to a method for filleting beheaded and gutted fish,
having the steps of: transporting a fish resting with its centre bone on a supporting edge
of a supporting member with the back at the top, tail first through an apparatus for

filleting fish, wherein during transport the dorsal bones are cut free by means of a pair

of circular blades.

Apparatuses and methods of this kind are used in the fish-processing industry to
separate the fillets from the skeleton of the fish. To be more precise, the ventral belly
spokes and/or the dorsal back spokes are cut free. To cut the spokes free, it is necessary

for the fish, which are usually transported tail first and with the back at the top, to be
delivered to the cutting apparatus in centred fashion. For this, the beheaded and gutted
fish are mounted on supporting bodies, the so-called transport saddles. So that the fish
stay on the transport saddles, the upper side of the transport saddles is provided with a
supporting edge. Usually, the transport saddles on their upper side have teeth which
catch in the centre bone of the fish and so form a form-locking connection. For some
fish species, it is sufficient to provide one row of teeth. In particular salmonid fish
species have a centre bone in which, in the region of the belly cavity, the rib appendages
extend from the centre bone at a narrow angle over the whole length of the centre bone
uniformly, so that the teeth catch centrally under the centre bone. The rib appendages

projecting narrowly from the centre bone form, as it were, a guide, so that the centre

15149 - English text.doc
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bone always rests centrally on the supporting edge of the supporting body. In other
words, the rib appendages prevent the centre bone from slipping off the supporting
body. By means of the centring device, which usually comprises a pair of flaps which
can move towards and away from each other in synchronisation, the fish can then be

finely centred for the cutting process.

Other fish species, in particular the white fish species, have a centre bone having a
shape which varies over the length. To put it another way, in the region of the belly
cavity the position of the rib appendages relative to the centre bone varies from the tail
end of the belly cavity towards the head end of the belly cavity. Whilé the rib

appendages at the tail end of the belly cavity have a similar orientation relative to the

centre bone to the salmonid fish species, namely at a narrow angle to the centre bone,
this position varies towards the head, such that the rib appendages in the region of the
head end of the belly cavity extend from the centre bone at a wide angle, namely almost
horizontally. As a result of this shape of the centre bone or, to be more precise, the
orientation of the rib appendages, when mounted on the transport saddle the centre bone
leans to one of the two sides of the row of teeth, as the supporting or guiding function of
the closely adjacent rib appendages is missing. In other words, the centre bone tilts

away from the row of teeth in the region of the rib appendages laterally extending from

the centre bone, so that fine centring by the centring device is made difficult. The

consequence is incorrect cuts to the fillet. For this reason, transport saddles which have

a double row of teeth have been used for such fish species.

A transport saddle of this kind is known e. g. from DE 34 03 771 C1. By this means the

centre bone can be mounted in such a way that the centre bone lies centrally between

the two rows of teeth. However, a transport saddle with two rows of teeth has
considerable drawbacks. Due to the required thickness of a transport saddle of this kind
transversely to the direction of transport T, such a transport saddle forms an obtrusive
contour for various units. A further drawback lies in that the cutting unit or the circular

blades cannot cut close enough to the skeleton, so that the uncut regions of the fillet are

torn from the skeleton.

15149 - English text.doc
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[t is therefore the object of the invention to provide a simple and cheap apparatus for filleting

fish which allows improved centring of the fish.

According to the present invention, there is provided an apparatus (10) for filleting beheaded
and gutted fish, comprising a cutting unit (11) for filleting the fish, wherein the cutting unit
(11) has at least one pair of circular blades (15, 16), an endlessly rotating transport conveyor
(12) having at least one saddle-shaped supporting body (13) for receiving the fish and
conveying them through the cutting unit (11) tail first, wheremn each supporting body (13)
has a supporting edge (21) for making a form-locking connection with the centre bone (22)
of the fish to be processed, and a device (14) for centring the centre bone (22) in relation to
the supporting body (13), characterised in that a means for lifting the centre bone (22) of the
fish off the supporting edge (21) of the supporting body (13) 1s provided, which is arranged

in the region of the device (14) for centring the centre bone (22).

Preferably, this object 1s achieved by an apparatus having the characteristics mentioned
hereinbefore, by the fact that a means for lifting the centre bone of the fish off the supporting
edge of the supporting body 1s provided, which 1s arranged 1n the region of the device for
centring the centre bone. Due to the hfting-off means according to the invention, the trunk of
the fish or, to be more precise, the centre bone can be actively or passively partially or
completely disengaged from the supporting body, so that the centring device can centre the
centre bone of a fish independently of 1ts shape centrally in relation to the supporting body.
To put 1t another way, due to the lifting off, the form-locking between the supporting body
and the centre bone 1s at least partially released, so that the centre bone is freely movable at
least 1n the region of lifting off. In particular, white fish species of which the centre bones
previously necessitated the use of a double-row supporting body can now also be processed
with a single-row supporting body. The cutting quality and yield of fillet cuts are greatly
improved with the design according to the invention. Also, incorrect cuts - caused by

incorrect centring - can be reduced or completely avoided, because all fish species which can
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be positioned on a transport saddie can be finely centred immediately before the separating

Process.

Preferably, an appropriate development of the invention is distinguished in that the cutting
unit comprises a lower pair of circular blades for cutting free the ventral belly bones and an
upper pair of circular blades for cutting free the dorsal back bones, wherein the upper pair of
circular blades 1s arranged behind the lower pair of circular blades in the direction of
transport T of the fish tail first, and the means for lifting the centre bone off is a means for
lifting the centre bone and extends on both sides of the lower pair of circular blades in the
direction of transport T from the lower pair of circular blades to the upper pair of circular
blades. Due to the design of the hifting-off means as a lifting means, the centre bone can be

actively and specifically released from the teeth of the supporting body, to initiate the

centring operation.

Advantageously, the means for lifting the centre bone off comprises two guide elements
which each have a raised area to form an uneven guide surface, wherein the raised area
protrudes beyond the supporting edge of the supporting body in the direction of the device
for centring the centre bone. This construction 1s mechanically particularly simple and
effective, as the fish placed on the supporting body automatically follow the contour of the
gulde elements or their guide surfaces. Due to the paired arrangement of the guide elements,
namely one guide element on each side of the supporting body or of the pair of circular
blades, uniform and synchronous guiding of the fish and in particular of the centre bone of

the fish 1s ensured.

A turther preferred development of the invention is characterised in that the means for lifting
the centre bone off comprises two guide elements which are each designed planar in the
direction of transport T to form a completely planar guide surface, and cooperate with the
supporting body in such a way that the supporting edge of the supporting body has a single-

row tooth arrangement, wherein the height of the teeth in the front region of the supporting
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body, seen in the direction of transport T, is greater than in the rear region, so that the teeth
of the rear region lie below the plane spanned by the guide surfaces. As a result, passive
sepﬁrati011 of the centre bone from the supporting body can be carried out, as the centre bone
with its rear region pointing towards the head of the fish runs, as it were, onto the guide
surfaces. while the teeth of the front region pointing towards the tail continue to catch on the
centre bone and ensure transport. This construction is particularly suitable for retrofitting
existing apparatuses with available guide elements, because only the transport saddle has to

be exchanged, by using a transport saddle with a tooth height decreasing from front to back

In relation to the direction of transport T.

Preferably, the lifting-off means is movable up and down. With this design according to the
invention, there is a further possibility of releasing the centre bone from engagement with

the supporting body.

According to the present invention, there is also provided a method for filleting beheaded
and gutted fish, having the steps of:

- transporting a fish resting with its centre bone (22) on a supporting edge (21)
of a supporting member (13) with its back at the top, tail first through an
apparatus for filleting fish, wherein during transport

- the dorsal back bones are cut free by means of a pair of circular blades (135,
10),

characterised in that the centre bone (22) of the fish 1s lifted off the supporting edge (21) of
the supporting body (13) before the dorsal bones are cut free, and then centred centrally to

the supporting edge (21).

Preferably, the object is also achieved by a method having the steps mentioned hereinbefore,
by the fact that the centre bone of the fish 1s lifted ofif the supporting edge of the supporting

body before the dorsal back bones are cut free, and then centred centrally to the supporting
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edge. The resulting advantages have already been described in connection with the

apparatus, so that reference 1s made to the corresponding passages to avoid repetition.

A particularly preferred embodiment of the invention 1s described in more detail with the aid

of the attached drawings. The drawings show:

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. S

Fig. 6

Fig. 7

a schematic perspective view of an apparatus according to the invention, with a
supporting body entering the cutting unit, the means for lifting the centre bone off

being formed by movable guide elements,

the apparatus according to Figure 1 with the supporting body having passed almost

completely through the cutting unit,

a front view of the apparatus according to Figure 1,

a further embodiment of the apparatus according to the invention in a perspective
view, the ifting-off means being formed by guide elements with corresponding

raised areas,

details of a further embodiment of the apparatus according to the invention, the

hfting-off means being formed by a movable guide rocker,

a transport saddle with teeth of which the height decreases from front to back in the

direction opposite the direction of transport T,

a schematic view of a skeleton of a white fish species in a section in the region of the

seventh vertebra,
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Fig. 8 a schematic side view of an apparatus according to the invention with two pairs of
circular blades arranged one above the other, wherein the device for centring the

centre bone itself forms the means for lifting the centre bone oft, and

Fig. 9 the apparatus according to Figure 8 1n a front view.

The apparatus shown in the drawings serves to cut fillets from a beheaded and gutted fish
trunk. The apparatus is constructed and designed to process different fish species, 1n
particular salmonid fish species and white fish species. Naturally, the apparatus can also be

used to cut free exclusively the dorsal bones or the ventral bones.

The apparatus 10 for filleting beheaded and gutted fish comprises in the usual manner a
cutting unit 11, an endlessly rotating transport conveyor 12 with at least one supporting body
13, and a device 14 for centring the fish in relation to the supporting body 13. The cutting
unit 11 for filleting the fish has at least one pair of circular blades 15, 16. The rotatable pair
of circular blades 15, 16 is constructed and designed 1n the known manner to cut free the
dorsal back bones, namely 1s arranged above the plane of transport E formed by the or each
rotating supporting body 13, and spaced apart from each other. Usually the cutting unit 11
comprises a second pair of circular blades 18, 19 for cutting free the ventral belly bones. The
second pair of circular blades 18, 19 is constructed to match the first pair of circular blades
15, 16 and arranged below the plane of transport E (see e€.g. Figure 3). In the direction of
transport T of the fish, which are transported tail first through the cutting unit 11, the lower
pair of circular blades 18, 19 for cutting the ventral fillets 1s arranged 1n front of the upper
pair of circular blades 15, 16 for cutting the dorsal fillets (see e.g. Figure 1). Optionally, the
pairs of circular blades 15, 16; 18, 19 can also be arranged one above the other, without

staggering in the direction of transport T (see e.g. Figure 8).

The endlessly rotating transport conveyor 12 preferably comprises several supporting bodies

13. These saddle-shaped supporting bodies, which are also referred to as transport saddles,
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are arranged stationarily but releasably on the transport conveyor 12 and rotate with 1t. The
supporting bodies 13 are constructed and designed to receive the fish. Due to driving of the
transport element 12, the fish mounted on the supporting body 13 can be transported through
the cutting unit 11. To fix the fish on the supporting body 13, the latter has a supporting edge
21 on the upper side. This supporting edge 21 is designed to make a form-locking
connection with the centre bone 22 of the fish to be processed. The supporting body 13 has a
support ridge 23. The support ridge 23 has means 24 for fixing 1t to the transport conveyor
12. Atats upper edge are arranged e.g. spikes or teeth 40 which preferably extend over the
whole length of the support ridge 23. The teeth 40 can be formed in two rows and preferably
In a single row. In front in the direction of transport T, the support ridge 23 leads into a nose
or protrusion 25. The orientation of the teeth 40 1s variable. Preferably, the teeth 40 are
inclined in the direction of transport T. Only the teeth 40 in the region of the protrusion 25
are, 1n the embodiment shown, inclined in the direction opposite the direction of transport T.
Naturally, other arrangements and inclinations of the teeth 40 are possible. The thickness of
the support ridge 23 1s selected such that the support ridge 23 can be transported through

between the pair of circular blades 18, 19 spaced apart from each other.

As mentioned, the lower pair of circular blades 18, 19 which enters the fish or the open belly
cavity below the centre bone 22 is preferably arranged in front of the upper pair of circular
blades 15, 16 1n the direction of transport T, wherein the upper pair of circular blades 15, 16
cuts nto the back of the fish from above and outside. Above the lower pair of circular blades
I8, 19 and in front of the upper pair of circular blades 15, 16 in the direction of transport T is
arranged the device 14 for centring the fish. The device 14 usually comprises two centring
flaps 26, 27 which are pivotable in synchronisation each about a pivot axis S, so that the
distance between the two centring flaps 26, 27 is variable. Such apparatuses 10, which have
been described before, are basically known, so that a more detailed description is dispensed
with. There 1s also the possibility of the pairs of circular blades 15, 16; 18, 19 being arranged
directly one above the other, so that the circular blades 15, 16, 18, 19 engage in the trunk of

the fish simultaneously. With such an arrangement, as can be seen from Figures 8 and 9, the
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device 14 for centring the centre bone 22 is arranged 1n front of the cutting unit 11 n the

direction of transport T.

Associated with these apparatuses 10 described above, according to the invention, is a means
for lifting the centre bone 22 of the fish off the supporting edge 21 of the supporting body
[3. This means 1s arranged 1n the region of the device 14 for centring the centre bone 22.

—

Preferably, the means 1s arranged below the centring device 14. As a
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result, the action of the means releases the fish from the form-locking connection with
the supporting body 13, so that the centring flaps 26, 27 have free access to the fish
which is then partially unguided or anchorless, in order to centre it. Lifting off of the
fish describes any separation or release of the centre bone 22 from the supporting body
13, irrespective of whether the centre bone 22 is disengaged from the teeth 40 of the
supporting body 13 actively, e.g. by control of an actuating element to alter the position

of the centre bone 22, or passively, e.g. by forced guidance of the centre bone 22.

In a first embodiment, the lifting-off means is a lifting means 28. The means 28 can be
formed e.g. by guide elements 29, 30. On both sides of the lower pair of circular blades
18, 19 in this embodiment is arranged a guide element 29 or 30 which, in the direction
of transport T, preferably extends from the lower pair of circular blades 18, 19 to the
upper pair of circular blades 15, 16. Each guide element 29, 30 is preferably constructed
In one piece, but can of course also be constructed in several pieces. Each guide element
29, 30 has a circle segment-shaped section 31 and a linear section 32, wherein the linear
section 32 runs parallel to the direction of transport T. The linear section 32 forms a

guide surface for the fish or the centre bone 22.

To lift the centre bone 22, the invention now proposes different options. Firstly, each
guide element 29, 30 can have a raised area 33 to form an uneven guide surface (see e.g.
Figure 4). This raised area 33 protrudes beyond the supporting edge 21 of the

supporting body 13 in the direction of the centring device 14. To be more precise, the
upper edge of the raised area 33 lies above the upper edge of the supporting edge 21

formed by the teeth 40. To put it another way, the centre bone 22 rests on the raised area
33 in the region of the latter, while the centre bone 22 seen in the direction of transport
T rests on the teeth 40 at least behind the raised area 33. Therefore as soon as the fish to
be processed with the supporting body 13 passes the region of the raised area 33, the
raised area 33 releases the connection between centre bone 22 and supporting edge 21,
while the fish or centre bone 22 is operatively connected to the supporting edge 21 in

the other regions of the guide elements 29, 30.

The raised area 33 is preferably formed or arranged in the linear section 32 of the guide

elements 29, 30. The raised area 33 can be constructed in one piece with the guide

15149 - English text.doc
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element 29, 30, and so form an integral part. Furthermore, the raised area 33 can also be
an element releasably attached to the guide element 29, 30 for altering the topography
of the guide surface. In the direction of transport T, the raised area 33 can extend over
part of the length of the linear section 32. In embodiments not shown, the raised area
can also act only at a certain point or extend from the circle segment-shaped section 31

to the region of the linear section 32.

The lifting means 28 or the guide elements 29, 30 which form the means 28 can be
designed to be movable up and down independently of the topography of the guide
surface (see e.g. Figures 1 and 2). In further'embodiments, other components which
form the means 28 such as e.g. a guide rocker 39 arranged in front of the lower pair of
circular blades 18, 19 in the direction of transport T of the fish (see e.g. Figure 5) can
also be designed to be movable up and down for lifting the centre bone 22. For this
purpose the elements which are movable up and down can be assigned e.g. a drive for a
linear movement, a drive for a rotational or pivot movement about an axis of rotation D,
a pneumatic cylinder, a spring element with stop or any other common actuating
member. The means 28, that is, e.g. the guide elements 29, 30 or other components
forming the means 28, can be controllable individually for altering their position. Due to
the linear and/or rotational movement the guide elements 29, 30 or the other
components which form the means 28 are movable upwards off the supporting edge 21
beyond the plane of transport E, with limits in space and time. To perform the
movements, different options are available. Thus e.g. the guide elements 29, 30 can be

rotated relative to a shaft 38. But the guide elements 29, 30 can also be mounted on the

shaft 38 non-rotatably, so that rotation of the shaft itself leads to a change of position.

Preferably the guide elements 29, 30 or the corresponding components are synchronis'ed

in their controllable movement, so that the centre bone 22 is lifted synchronously and

symmetrically to the centre bone 22 and set back down on them on both sides.

In a further embodiment of the invention the supporting body 13 has a special
significance. In an apparatus 10 as described above, the means for lifting the centre
bone off can also be formed by an operative coﬁnectibn between the guide élements 29,
30 and the supporting body 13. For this purpose the guide elements 29, 30 are made

planar to form a completely planar guide surface. In other words, the guide elements 29,
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30 are free from raised areas. Corresponding to this, the supporting body 13 at its
supporting edge 21 has teeth 40 of which the height decreases rearwardly, starting from
the front region in the direction of transport T (see e.g. Figure 7). To put it another way,
the leading teeth 40 are higher than the trailing teeth 40, such that the teeth 40 in the
rear region lie below the plane spanned by the guide surfaces. While the tish with its
centre bone 22 in the region of the tail, which is in front, rests permanently on the
supporting edge 21, the centre bone 22 in the region of the head is released from the
supporting edge 21 by running onto the guide surfaces located above the supporting
edge 21. Preferably the supporting body 13 in this embodiment has a single row of
teeth. However, the supporting body 13 can also be provided with two parallel, spaced-

apart rows of teeth.

[n the embodiment as in Figures 8 and 9, the device 14 comprises a first pair of lateral
centring flaps 41, 42, at least one centring roller 43, at least one holding roller 44, anda
second pair of lateral centring flaps 435, 46. Preferably, however, two centring rollers 43
and two holding rollers 44 are provided. The centring rollers 43 and the holding rollers
44 are arranged on a common pivot arm 47. The pair of centring flaps 45, 46 is
pivotable via a carrier, not shown, about an axis Az, oriented vertically to the plane of
transport. The pair of centring flaps 41, 42 is pivotable about a horizontal axis Az;. Both
the centring rollers 43 and the holding rollers 44 act from above on the fish trunk
located on the supporting body 13. Both the centring rollers 43 and the holding rollers

44 are shaped conically or frustoconically and in each case lie opposite each other in

- pairs, so that the trunk of the fish is guided centrally between the centring rollers 43 and

held between the holding rollers 44.

The first pair of lateral centring flaps 41, 42 is simultaneously constructed as a means
for lifting the centre bone 22 off the supporting body 13. In other words, the device 14
itselt is the lifting-off means. The centring flaps 41, 42 have an upwardly opening
arrangement. To put it another way, the two spaced-apart centring flaps 41, 42 are not
parallel, but at an angle P to each other (see in particular Figure 9). The angle p is
preferably between 1° and 5°, but can also be greater than 5°. Due to the distance
between the centring flaps 41, 42, which increases upwardly, starting from the plane of

transport, during transport on the supporting body 13 the trunk of the fish is lifted off
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the centre bone 22 by the lateral centring flaps 41, 42. The subsequent centring rollers
43 further erect the trunk of the fish and centre it. The second pair of lateral centring
flaps 45, 46 holds and centres the trunk of the fish on the supporting body 13, while the
holding rollers 44 push the trunk of the fish downwards, so that the trunk of the fish lies
centrally and stationarily on the supporting edge 21 of the supporting body 13. The
device 14 can be followed by at least one fin erector, not shown explicitly, while 1t 1s
still before the cutting unit 11 in the direction of transport T. Preferably, however, two
fin erectors are provided. These fin erectors act after the holding rollers 44, betore the
trunk of the fish is delivered to the cutting unit 11. This device 14 acts, as in the
embodiments described above, preferably in the region of the supporting body 13, that
is, in the region of the belly cavity of the trunk of the fish. ’

[n further embodiments not shown explicitly, form-locking between the supporting
body 13 and the centre bone 22 can also be produced by other surface designs such as
e.g. knobs or the like. There is also the possibility of the fish being held on the
supporting body 13 by force-locking, this force-locking being released to lift the centre
bone 22. The embodiments described above can also be combined with each other. Thus
there is e.g. the possibility of combining the embodiment as in Figure 4 with a
supporting body 13 as shown in Figure 6. Also the fish can be released from the
supporting edge 21 in a body over the whole length of the centre bone 22 by suitable

design of the raised area 33 and/or specific control of the guide elements 29, 30 or other

components forming the means 28.

In Figure 7 is shown schematically once again the skeleton of a white fish species,

sectioned in the region of the seventh vertebra. The rib appendages 335 start from the

centre bone 22. In the tail region of the belly cavity, the rib appendages 35 are ata
narrow angle a to the centre bone 22. In the direction of the head, this angle increases.
In the head region of the belly cavity the rib appendages 35 project almost laterally from
the centre bone 22, and so are at a wide angle [ to the centre bone 22. In the region of
angle a the rib appendages 335 prevent the centre bone 22 from slipping off the
supporting body 13. In the region of angle 3 this guiding function is missing, so that the
centre bone 22 can slip left or right from the supporting body 13. This slipping of the
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[2

centre bone 22 1s also assisted by further anatomical pecuharities such as e.g. a centre bone

22 protruding downwardly or the like.

Below, the principle of the method 1s described in more detail with the aid of the attached
drawings. An operator lays the gutted and beheaded fish on the supporting body 13 with the
open belly cavity at the bottom, so that the fish lies with its tail region in front at the beak 25
of the supporting body 21. The trunk of the fish then lies with preliminary centring with the
centre bone 22 on the teeth 40 of the supporting edge 21, so that a form-locking connection
1S made between the centre bone 22 and the teeth 40, wherein 1t can happen that the centre
bone 22 lies adjacent to the supporting edge 21 due to the geometrical/anatomical
peculiarities and/or the arrangement of the rib appendages in particular in the direction of the
head of the fish. The trunk of the fish is then transported by means of the supporting body 13
through the cutting unit 11. First of all, the circular blades 18, 19 separate the ventral fillets
from the skeleton (cutting free of the ventral belly bones), by the fact that the supporting
body 13 1s transported through between the circular blades 18, 19.

After cutting free the ventral belly bones, the centre bone 22 is for a short time lifted off the
teeth 40. As a result the centre bone 22 1s disengaged from the teeth 40, so that the centre
bone 22 and hence the trunk of the fish are free. At this moment it is possible to finely centre
the trunk of the fish, which is possibly not fully centred, by moving the centring flaps 26, 27
towards each other synchronously. In other words the trunk of the fish, which possibly lies
not centrally on the supporting body 13, is lifted and then brought into the central position by
the centring flaps 26, 27 which are opened by the fish on one side, so that the trunk of the
fish can be delivered to the upper pair of circular blades 15, 16 in centred fashion. This
operation of fine centring is coordinated in time in such a way that, by a kind of zip fastener

principle, teeth 40 are always engaged with the centre bone 22 and so ensure transport.

Lifting off of the centre bone 22 can be done in different ways. In the embodiment according
lo Figures 1 to 3 the trunk of the fish is lifted by active control of the guide elements 29, 30.
Due to the linear and/or rotational movement of the guide elements 29, 30 or parts thereof,

the trunk of the fish can be specifically released from the supporting
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edge 21. In the embodiment according to Figure 4 the trunks of the fish are lifted by the
raised area 33 when they run onto the guide elements 29, 30 or onto their guide
surfaces. In the embodiment according to Figure 5, the guide rocker 39 is responsible
for lifting the trunks of the fish. The guide rocker 39 is held e.g. by a spring element in
an upper position against a stop. This stop is selected so that there is no impairment of
cutting free of the ventral bones, that is, the so-called tail cut. To put it another way, the
stop is set so that the upper edge of the guide rocker 39 lies below the supporting edge
21. As soon as the ventral bones are cut free, either the stop can be displaced upwards,
so that the trunk of the fish is lifted off the centre bone 22 when it passes the guide
rocker 39. Another possibility lies in actively moving the guide rocker 39 upwards in
order thus to lift the centre bone 22 beyond the supporting edge 21. Passive lifting of the
centre bone 22 is achieved when the supporting body 13 according to Figure 6 is used.
Due to the difterent tooth heights, the front teeth 40 in the region of the beak 235 are
permanently engaged with the centre bone 22. The lower teeth 40 in the region of the
head lie below the guide surfaces e.g. of the guide elements 29, 30, so that the centre

bone 22 slides over the guide surfaces, while the teeth 40 in this region carry on below

the guide surfaces.

The method according to the invention can also be carried out without cutting free the
ventral bones. The ventral bones and the dorsal bones can also be cut free at the same
time. In this case lifting of the centre bone 22 and centring on the supporting body 13
are effected before the cutting unit 11, that is, before both pairs of circular blades 15,
16; 18, 19. A crucial factor during the lifting of the centre bone 22 is the region of the
belly cavity, that is, the region with which the trunk of the fish rests on the supporting
body 13. If the circular blades 15, 16; 18, 19 are located one above the other, the trunk
of the fish and in particular the centre bone 22 are lifted when it enters the lateral
centring tlaps 41, 42, and centred in synchronisation. The centring rollers 43 erect the
trunk of the fish due to their conical shape. The further centring flaps 45, 46 hold the
trunk of the fish centrally in synchronisation, while the holding rollers 44 push the trunk
of the tish downwards. During further travel, the fin erectors erect the fins before the

trunk of the fish is delivered to the circular blades 15, 16; 18, 19.
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WHAT IS CLAIMED IS:

Apparatus (10) for filleting beheaded and gutted fish, comprising a cutting unit (11)
for filleting the fish, wherein the cutting unit (11) has at least one pair of circular
blades (15, 16), an endlessly rotating transport conveyor (12) having at least one
saddle-shaped supporting body (13) for receiving the fish and conveying them
through the cutting unit (11) tail first, wherein each supporting body (13) has a
supporting edge (21) for making a form-locking connection with the centre bone (22)
of the fish to be processed, and a device (14) for centring the centre bone (22) in
relation to the supporting body (13), characterised in that a means for lifting the
centre bone (22) of the fish off the supporting edge (21) of the supporting body (13)

is provided, which 1s arranged in the region of the device (14) for centring the centre
bone (22).

Apparatus according to claim 1, characterised in that said at least one pair of circular
blades comprises a lower pair of circular blades (18, 19) for cutting free the ventral
bones and an upper pair of circular blades (135, 16) for cutting free the dorsal bones,
wherein the upper pair of circular blades (15, 16) 1s arranged behind the lower pair of
circular blades (18, 19) in the direction of transport T of the fish tail first, and the
means for lifting the centre bone (22) off 1s a means (28) for lifting the centre bone
(22) and extends on both sides of the lower pair of circular blades (18, 19) in the

direction of transport T from the lower pair of circular blades (18, 19) to the upper

pair of circular blades (15, 16).

Apparatus according to claim I or 2, characterised in that the lifting-off means is

arranged below the device (14) for centring the centre bone (22).

Apparatus according to any of claims 1 to 3, characterised in that the means for
lifting the centre bone (22) off comprises two guide elements (29, 30) which each
have a raised area (33) to form an uneven guide surface, wherein the raised area (33)
protrudes beyond the supporting edge (21) of the supporting body (13) in the

direction of the device (14) for centring the centre bone (22).
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Apparatus according to claim 4, characterised in that the guide elements (29, 30)
have a circle segment-shaped section (31) and a linear section (32), wherein the

linear section (32) runs parallel to the direction of transport T.

Apparatus according to claim 5, characterised in that the raised area (33) is

formed in the linear section (32) of the respective guide element (29, 30).

Apparatus according to claim 5 or 6, characterised in that the raised area (33)
extends over part of the length of the linear section (32) in the direction of

transport T.

Apparatus according to any of claims 1 to 3, characterised in that the means for
the lifting the centre bone (22) off comprises two guide elements (29, 30) which
are each designed planar in the direction of transport T to form a completely
planar guide surface, and cooperate with the supporting body (13) in such a way
that the supporting edge (21) of the supporting body (13) has a single-row tooth
arrangement, wherein the height of the teeth (40) in the front region of the
supporting body (13), seen in the direction of transport T, is greater than in the

rear reglon, so that the teeth (40) of the rear region lie below the plane spanned

by the guide surfaces.

Apparatus according to any of claims 1 to 8, characterised in that the lifting-off

means is designed to be movable up and down.

Apparatus according to claim 9, characterised in that the guide elements (29, 30)

are individually controllable to alter their position.

Method for filleting beheaded and gutted fish, having the steps of:
- transporting a fish resting with its centre bone (22) on a supporting edge
(21) of a supporting member (13) with its back at the top, tail first

through an apparatus for filleting fish, wherein during transport

- the dorsal back bones are cut free by means of a pair of circular blades
(15, 16),
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characterised in that the centre bone (22) of the fish is lifted off the supporting
edge (21) of the supporting body (13) before the dorsal bones are cut free, and
then centred centrally to the supporting edge (21).

Method according to claim 11, characterised in that, before the dorsal back

bones are cut free, first the ventral belly bones are cut free by means of a second

pair of circular blades (18, 19).

Method according to claim 11 or 12, characterised in that the centre bone (22) 1s
lifted off below centring flaps (26, 27) and, after lifting off, centred by the
centring flaps (26, 27).

Method according to any of claims 11 to 13, characterised in that the centre bone

(22) is lifted actively by guide elements (29, 30) and/or raised areas (33)
associated with the guide elements (29, 30).

Method according to any of claims 11 to 14, characterised in that the centre bone
(22) is actively lifted by a guide rocker (39) mounted in front of the pair of

circular blades (18, 19) for cutting free the ventral bones.

Method according to any of the claims 11 to 13, characterised in that the centre

bone (22) is passively lifted by running onto guide surfaces formed by guide
elements (29, 30).
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