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(57) Abstract: An apparatus for skinning fish comprising a supporting surface (1) for fish (13), in particular fish fillets, and a knife

(10) with an active portion (11) for separation of the skin (15) and
and the active portion (11) of the knife in relation to each other in

the fish meat by a mutual movement of the supporting surface (1)
a direction of feed, where the supporting surface (1) has a profile

by which the distance between the active portion (11) of the knife and the supporting surface (1) varies accross the direction of feed.
The supporting surface comprises a conveyor belt (1), and a portion of the supporting surface at the active portion (11) of the knife is

constituted by the running belt (1) of the conveyor and by an adjus
profile accross the direction of feed.

table support (6) arranged under the belt and having an adjustable
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An apparatus and a method for skinning fish.

The invention concerns an apparatus for skin-
ning fish comprising a supporting surface for fish,
5 in particular fish fillets, and a knife with an ac-
tive portion for separation of the skin and the fish
meat by a mutual movement of the supporting surface
and the active portion of the knife in relation to
each other in a direction of feed, where the support-

10 ing surface has a profile by which the distance be-
tween the active portion of the knife and the sup-
porting surface varies across the direction of feed.
»Furthermore, the invention relates to a method for
skinning a fish, in particular a fish fillet, where

15 the fish is placed on a supporting surface and re-
tained against this, and the fish thus retained is
conveyed relatively in a direction of feed towards a
knife separating the major part of the fish meat from
the skin.

20 US-A-5 810 652 discloses a known apparatus of
the above kind, where the knife has a fixed, adjust-
able distance from the supporting surface and thus
cut off a fixed, predetermined thickness of skin and
perhaps a little of the adjacent meat. The supporting

25 surface is constituted by a drum with a fixed profile
across the direction of feed in the form of a circu-
lar track in the shell face of the drum, and a press
roll is provided to press the fillet down into the
track such that fat under the skin is cut off with

30 the skin by means of a band knife.

NO-B-133 686 discloses an apparatus for cutting
off the skin from fish fillets by means of a circular
cutter. In order to cut off the skin in a uniform
thickness in spite of the round periphery of the

35 knife, an hourglass-shaped roller with a perforated
shell face is used as an abutment and the fillets are
sucked to rest on the roll.

Some fish, for instance saithe, are along their
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side provided with a layer of fat and/or a fat mus-
cle, the thickness and profile of which vary along
the fish. It is desired to cut off this fat.

The object of the pfesent invention is to per-
mit such a cutting.

According to the invention, this is achieved by
means of an apparatus of the initially stated kind
which is characterized in that the supporting surface
comprises a belt conveyor, and that a portion of the
supporting surface at the active portion of the knife
is constituted by the running belt of the conveyor
and by an adjustable support arranged under the belt
and having an adjustable profile across the direction
of feed. By retaining the fillet against the support-
ing surface during the cutting, a corresponding pro-
file is cut off in the fish meat, and this profile
may easily be adjusted to satisfy the actual need.

In a preferred embodiment, the adjustable sup-
port comprises 1lifting and lowering elements being
juxtaposed across the direction of feed to provide
said profile.

Preferably, a cam cylinder is provided to pro-
duce the adjustable profile, and in the preferred em-
bodiment, the cam cylinder acts on the elements to
lift or lower them.

In an alternative embodiment, the cam cylinder
can directly form the adjustable support, the adjust-
ment being then effected by rotation of the cam cyl-
inder, in order to turn a circumferential part with a
desired profile forward in a position to support the
belt.

In a second embodiment, cylinders are provided
to control the up and down movements of the elements.

It is foreseen that the adjustment of the pro-
file is controlled depending on the position of a
fish in relation to the active portion of the knife.
This requires a continuous determination of the
placement of the fish in relation to the active por-
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tion of the knife, which can be provided in any known
manner.

To assure that the fish is retained_agéinst the
éupporting surface and thus follows the profile, the
supporting surface is in a preferred embodiment air
permeable and under the supporting surface at the ac-
tive portion of the knife, means are provided to pro-
duce a vacuum.

Said means may comprise a chamber arranged un-
der the supporting surface and with a connection for
a vacuum source. The chamber is preferably closed to
the surroundings, except for a wall, preferably the
ceiling formed by the supporting surface of the con-
veyor or a portion hereof.

In a preferred embodiment, a rotational press
roll is provided with an axis of rotation perpendicu-
lar to the direction of feed and arranged above the
active portion of the knife. The press roll is pref-
erably driven. Such a press roll can as an alterna-
tive or a supplement to vacuum retain the fish
against the supporting surface at the active portion
of the knife. A driven press roll can furthermore
contribute to assuring the feed of the fish in rela-
tion to the active portion of the knife.

Preferably, a second conveyor is positioned af-
ter the active portion of the knife and above the
first belt conveyor, and preferably, a guide element
is placed above the active portion of the knife and
upstream to the second conveyor. Thus, after the cut-
ting of the skin, the fish can be guided through an-
other path than the skin for further treatment.

The method according to the invention is char-
acterized in that a recess in the supporting surface
can be adjusted as desired, such that a varying cut-
ting profile is provided across the direction of
feed, larger or smaller quantities of meat being cut
across the fillet with the skin.

Said profile might be modified during the skin-
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ning.
The used knife is preferably a band knife.
In the fpllowing, the invention will be ex-

‘plained in more detail by means of embodiment exam-

ples with reference to the schematic drawing, on
which

Fig. 1 shows a saithe with indication of dimen-
sion and profile of the fat layer along the side,

Fig. 2 a longitudinal section through an appa-
ratus according to the invention,

Fig. 3 a cross section through the apparatus in
Fig. 2 showing the cut in a fish fillet,

Fig. 4 a segment of a cross section through the
apparatus in Fig. 2, but with another adjustment than
in Fig. 3,

Fig. 5 illustrates the profile adjustment,

Fig. 6 a longitudinal section through a pre-
ferred, further developed embodiment of an apparatus
according to the invention,

Fig. 7 a view of the apparatus in Fig. 6 seen
from above, some parts being removed,

Fig. 8 an enlarged section of Fig. 6,

Fig. 9 a section along the line IX-IX through a
cam cylinder in Fig. 6, and

Fig. 10 is a section along the line X-X through
a cam cylinder in Fig. 6.

The apparatus comprises a conveyor belt 1 be-
ing guided over rolls 2, of which at least one is
driven, across the top side of a box 3 the interior
of which is connected to a not-shown vacuum source to
provide a vacuum in the box 3. The ceiling 4 of
the box 3 is provided with an opening 5, at which
a number of elements 6 are placed to move up and
down. The box ceiling 4, at least in the area around
the opening 5, and the conveyor belt 1 are perfo-
rated such that air can be sucked through them.

The elements 6 can be drop-shaped as shown in
Fig. 5 and hinged to a shaft 7 such that they can
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be turned up and down as also shown in Fig. 5. Fig. 5
thus shows, each separate and together, the total 7
elements 6 used in the example and arrangéd in
pairs around a centre element 6a. Together the ele-

5 ments are seen from in front and from the side. The
shaft 7 is carried by a pillar 8, and the movement
of the elements 6 up and down can be effected by
means of cylinders 9 in the box.

A knife 10 ©placed over the opening 5 and

10 the elements 6 1is in the example a band knife with
a band-shaped blade 11 driven over rolls 12 as
shown by arrows on the rolls and on the blade 11.
The distance between the lower course of the blade
11 and the ceiling 4 of the box 3 1is adjustable

15 and thus, also the general cutting thickness.

A saithe 13 as shown in Fig. 1 has along its
side under the skin a dark, fat layer 14, the thick-
ness and profile of which l4a-14g are shown. By
means of the apparatus according to the invention,

20 this layer 14 can be cut off with the skin 15 in
that the elements 6 as shown in Fig. 3 are adjusted
to form a profile corresponding to that of the layer
14, and a fillet of the saithe 13 is guided past
the knife blade 11 while the vacuum in the box 3

25 assures the retaining of the skin down to the ceiling
4 of the box 3 such that the side of the fish as-
sumes the profile formed by the elements 6 and
ceiling 4.

The fillet is thus formed by vacuum during cut-

30 ting such that only the undesired, dark, fat layer is
cut away from the desired light meat. Means are in-
tended to be used for automatic control of the posi-
tions of the elements 6 during the cutting in order
to change the profile and cutting depth along the

35 side of the fish.

Figs. 6-10 show a further developed, preferred
embodiment of the apparatus according to the inven-
tion.
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Figs 6 and 7 thus show a first conveyor 16
for feed of fish of fillets 13 with skin to the
knife 10. This conveyor 16 comprises several nar-
row, parallél conveyor belts 1’ " instead of one
broad conveyor belt. The conveyor belts 1 are
guided over rolls 2, 2’ and the first conveyor has
as in the first embodiment a bend at the knife 10.

The first conveyor 16 transports after the
knife 10 the cut skin and fat layer away.

The knife 10 is of the same kind as in the
first embodiment.

From Fig. 7 appears that the apparatus is dou-
ble and processes two rows of fish 13. There are
thus two sets of elements 6 functioning individu-
ally each in connection with its own row of fish, but
in connection with the very same knife 10.

The apparatus is further provided with a second
conveyor 17 to transport the fish or the fillets
13 after the skinning. Also this conveyor 17 com-
prises several narrow, parallel bands 17’ guided
over guide rolls. 177, of which one is driven.

Fig. 8 shows in more detail the area where the
skin and the fat layer are cut off. Thus, the box 3
is seen with the ceiling 4 and containing the ele-
ments 6 Dbeing pivotal around a shaft 7. A hole 18
is shown for connection of a vacuum source.

The blade 11 of the knife 10 has as seen in
Fig. 3 a lower course where the cutting takes
place. The lower course forms thus the active portion
of the knife. Over this lower course, as seen in Fig.
8, a wedge-shaped guide element 19 1is arranged to
guide the fish or the fillets up on the second con-
veyor 17. '

The conveyor 17 is via a belt 20 running
over one of the guide rolls 17” of the conveyor in
driving connection with a wheel 21 which again is
in driving engagement via a second belt 22 with a
press roll 23 (these parts are not shown in Fig.



WO 02/062150 PCT/DKO02/00086

10

15

20

25

30

35

7

7). As seen, the first belt 20 crosses itself, the
conveyor 17 and the press roll 23 having opposite
rotating directions. During operation, the press roll
23 will engage with the top side of the fish or the
fillets in order to help them passing the knife up
along the top side of the guide element 19 and upon
the second conveyor.

The press roll 23 is suspended such that it
has a certain mobility around the rotational axis of
the wheel 21 as shown by the double arrow 24. It
can thus adapt to the actual thickness of the fish or
fillet and provide a suitable pressure against this,
either by means of its own weight or by means of
springs, plumbs, levers etc.

The elements 6 in the box 3 are in this
preferred embodiment adjusted by means of a cam cyl-
inder 25. This has in different cross sections vari-
ous profiles as shown in Figs. 9 and 10. The cam cyl-
inder 25 1is pivotal around an axis 26.

Fig. 8 shows two of the elements 6: a centre
element 6’ and an element 6” arranged behind in
the figure. The centre element 6 is in a lowered
position, as it is supported by the cam cylinder 25
at the deep portion of a recess 27 in the cam cyl-
inder 25. The second element 6” is on the other
hand supported by the portion of the cam cylinder 25
placed outside the recess 27. By turning the cam
cylinder 25 such that the section X-X is made to
occupy the place which the section IX-IX occupies in
Fig. 8, all elements 6 will be raised to the posi-
tion of the second element and the cutting profile
will be rectilinear. By turning the cam cylinder be-
tween the two said positions, the profiles 14a-14g
shown in Fig. 1 are provided.

Instead of the pillars 8, the shaft 7 can be
supported by the end walls of the box 3. The cam
cylinder has an axle defining the position of the
axis 26, which axle is passed through the end wall
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of the box 3 and outside the box is provided with
means for handling.
The use of a cam cylinder 25 for adjustment
of elements 6 permits to obtain a gearing between
5 the movement of the cam cylinder and the adjustment
of the cutting profile. Alternatively, the elements
may be replaced by a cam cylinder which would immedi-
ately at its surface form a guide face for the con-
veyor belt 1 or the conveyor belts 1°’.

10 As in the first embodiment, a vacuum in the box
3 will retain the fish and the conveyor belts 1’
against the elements 6 and assure that the adjusted
cutting profile is followed. The press roll 23 can
also be instrumental in obtaining this, in particular

15 if it is placed a 1little upstream of the position
shown in Fig. 8 (i.e. a little longer to the left in
Fig. 8) such that it presses the fish before reaching
the knife blade 11.

Even though the apparatus described above are

20 meant for skinning fish, they may also be used for
removal of the fat layer 14 from a fish where the
skin is already removed. It is thus possible by an
apparatus according to the invention to extract the
fat layer 14 as a separate product.

25
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PATENT CLAIMS

1. An apparatus for skinning fish comprising a
supporting surface (1; 1’) for fish, in particular
fish fillets, and a knife (10) with an active portion

5 (11) for separation of the skin (15) and the fish
meat by a mutual movement of the supporting surface
(1; 1’) and the active portion (11) of the knife in
relation to each other in a direction of feed, where
the supporting surface (1; 1’) has a profile by which

10 the distance between the active portion (11) of the
knife and the supporting surface (1; 1’) varies
across the direction of feed, character -
ized in that the supporting surface comprises a
belt conveyor (1; 1’), and that a portion of the sup-

15 porting surface at the active portion (11) of the
knife is constituted by the running belt (1; 1’) of
the conveyor and by an adjustable support (6) ar-
ranged under the belt and having an adjustable pro-
file across the direction of feed.

20 2. An apparatus according to claim 1,
characterized in that the adjustable
support comprises lifting and lowering elements being
juxtaposed across the direction of feed to provide
said profile.

25 3. An apparatus according to claim 1 or 2,
characterized in that a cam cylinder
(25) is provided to produce the adjustable profile.

4, An apparatus according to claim 3,
characterized in that the cam cylinder

30 (25) acts on the elements (6) to lift or lower them.

5. An apparatus according to claim 2,
characterized in that cylinders (9) are
provided to control the up and down movements of the
elements (6).

35 6. An apparatus according to claims 1-5,
characterized in that the supporting
surface (1) is air permeable and that under the sup-
porting surface at the active portion of the knife,
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means (18) are provided to produce a vacuum.

7. An apparatus according to claim &6,
characterized in that said means com-
prise a chamber (3) arranged under the supporting
surface and with a connection (18) for a wvacuum
source.

8. An apparatus according to claim 7,
characterized in that the chamber (3)
is closed to the surroundings, except for a wall,
preferably the ceiling (4) which forms a portion of
the supporting surface of the conveyor.

9. An apparatus according to claims 1-8,
characterized in that a rotational
press roll (23) is provided with an axis of rotation
perpendicular to the direction of feed and arranged
above the active portion (11) of the knife.

10. An apparatus according to claim 9,
characterized in that the press roll
(23) is driven.

11. An apparatus according to claims 1-10,
characterized in that a second conveyor
(17) is positioned after the active portion (11) of
the knife and above the first belt conveyor (1').

12. An apparatus according to claim 11,
characterized in that a guide element
(19) is placed above the active portion (11) of the
knife and upstream to the second conveyor (17).

13. A method for skinning a fish (13), in par-
ticular a fish fillet, where the fish is placed on a
supporting surface (1) and retained against this, and
the fish thus retained is conveyed relatively in a
direction of feed towards a knife with an active por-
tion (11) separating the major part of the fish meat
from the skin (15), characterized in
that a recess in the supporting surface can be ad-
justed as desired, such that a varying cutting pro-
file is provided across the direction of feed, larger
or smaller quantities of meat (14) being cut across
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the fillet with the skin (15).

14. A method according to claim 13, char-
acterized in that said profile is modified
during the skinning. ‘

5 15. A method according to claim 13 or 14,
characterized in that the fish is
sucked against the supporting surface.

16. A method according to claims 13-15,
characterized in that the fish |is

10 pressed against the supporting surface.
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