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(54) A fish processing apparatus and method

(57) A fish processing apparatus (11, 200) compris-
ing a first capturing arrangement (110, 210) comprising
a first pair of capturing elements (3) spaced apart defining
a gap (32) therebetween. The size of the gap (32) cor-
responds to a predetermined range of sizes of a prede-
termined fish (4) species (such as e.g. boarfish) so that
upon delivery of the fish (4) to the capturing elements
(3), the fish (4) is received in the gap (32) and captured
between the elements (3), the elements (3) preventing

the fish (4) from passing through and out of the gap (32).
The capturing elements (3) may be movable such as to
function as both a capturing device and a transfer device.
The capturing elements (3) may comprise a pair of sub-
stantially parallel feeder belts (3) spaced apart defining
the gap (32). The apparatus comprises means config-
ured to deliver fish (4) to the capturing elements (3) in
random orientation.
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Description

Field of the Invention

[0001] The present invention provides a fish process-
ing apparatus and a corresponding method. More spe-
cifically, the invention provides a fish processing appa-
ratus and method for heading and eviscerating fish.

Background to the Invention

[0002] One of the initial steps of fish processing in order
to prepare the fish for further steps (e.g. mincing, cutting
etc.) involves removing heads and bowels from the fish
and subsequently skinning and boning the fish. Since
every fish species have their own shape peculiarities,
different fish processing machines are required for nearly
every fish species. Fish needs to be fed into a machine
in a specific orientation which is different for every spe-
cies and different mechanisms are used for gripping and
transferring fish within the machine depending on the
species. US4344207 (Rosenberg), JP6099593
(Ogawa), US4307491 (Dafgard), WO9114372 (Ogawa)
and US2955316 (Danielsson) disclose such machines.
[0003] In the recent years, boarfish (Capros Aper) has
become abundant along the northeast Atlantic continen-
tal shelf, off the coasts of Ireland, Scotland and Norway.
Heretofore, boarfish was primarily used for industrial pur-
poses. However, the flesh of the boarfish is white and
has good gustatory qualities which make boarfish highly
suitable for use in fish mince products such as fish-based
surimi (fish paste primarily used in Asian food for imitating
shellfish meat), fish cakes or fish fingers. However, boar-
fish is small (on average 10-15cm in total length and
40-60g weight), compressed and has strong spine and
scales. Machines used for traditional fish species are not
suitable for boarfish. The only currently available method
of heading and gutting boarfish is doing this manually.
This is labour intensive, considering that the fish is small
and bony, and, thus, uneconomical. Additionally, to pre-
pare fish for mincing, heading and gutting must be very
thorough making sure that no particles of fish entrails or
eyes (especially eyes, because they contain ink which
instantly darkens the mince) get into the mince, otherwise
the entire batch of mince might be compromised. Again,
because the fish is small and bony, it is very difficult to
clean the fish properly using the manual method. There-
fore high percentage of the fish is not properly cleaned
and thus the quality of the resulting mince almost invar-
iably suffers.
[0004] The inventor has appreciated the need for an
improvement in boarfish processing techniques.
[0005] Accordingly, the object of the present invention
is to provide a fish processing apparatus to automate the
processing of boarfish or, indeed other fish species which
are otherwise difficult to handle using existing machines.

Summary of the Invention

[0006] According to a first aspect of the present inven-
tion there is provided a fish processing apparatus com-
prising
a first capturing arrangement comprising a first pair of
capturing elements, the capturing elements being
spaced apart defining a gap therebetween, the size of
the gap corresponding to a predetermined range of sizes
of a predetermined fish species (such as, for example,
boarfish) so that upon delivery of the fish to the capturing
elements, the fish is received in the gap and captured
between the elements, the elements preventing the fish
from passing through and out of the gap between the
elements.
[0007] The capturing elements are preferably movable
capturing elements. Thus, the capturing elements pref-
erably function as both a capturing device and a transfer
device.
[0008] The capturing elements may be configured to
capture a plurality of fish at a time so that the fish are
spaced apart from each other along the gap.
[0009] Advantageously, the first pair of capturing ele-
ments comprises a pair of substantially parallel feeder
belts the feeder belts being spaced apart defining the
gap. The feeder belts are preferably movable belts.
[0010] Preferably, the apparatus comprises a cutting
arrangement, preferably provided at a location along the
capturing elements for heading the fish captured be-
tween the capturing elements. Preferably the capturing
elements are movable so as to deliver the captured fish
to the cutting arrangement.
[0011] When viewed from above along the spine of the
fish, boarfish has a thicker head and a thinner body. This
is due to the bones at the neck on either side of the boar-
fish protruding laterally of the body of the boarfish. These
bones are rigid and cannot be easily displaced or com-
pressed towards each other. Thus, when the boarfish is
delivered to the capturing elements, even in a random
orientation, the boarfish enters the gap between the cap-
turing elements (which may be head first, tail first, side-
ways or indeed at any angle in relation to the feeder belts)
but gets caught between the capturing elements because
the thicker head of the boarfish cannot pass between the
capturing elements. The bones at the neck serve as a
ledge which catches on the capturing elements and pre-
vents the boarfish from passing through the gap in the
capturing elements. The rear part of the boarfish (the part
between gills and tail) is slightly heavier and therefore
the rear part of the boarfish always passes through the
gap between the capturing elements whereas the head
remains captured by the capturing elements at the neck.
Therefore, the boarfish gets captured by the capturing
elements always in the same orientation regardless of
the orientation in which the boarfish was delivered to the
capturing elements. Thus, the boarfish is delivered to the
cutting arrangement which cuts off the head of the boar-
fish always in the same orientation. It will be appreciated
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that the fish need not necessarily be boarfish but may
indeed by any other species which have a thickening
along their bodies which allows the fish to be captured
between the capturing elements in the same orientation
regardless of the orientation in which the fish has been
delivered to the capturing elements.
[0012] Preferably, the apparatus comprises an ar-
rangement configured to deliver fish to the capturing el-
ements in random orientation. Preferably, the arrange-
ment configured to deliver fish to the capturing elements
in random orientation is configured to drop the fish onto
the capturing elements from a location above the captur-
ing elements.
[0013] Preferably, the capturing elements are config-
ured to support the fish under the fish’s own weight. Thus,
there may be no need to provide a gripping means for
gripping the fish with force. The fish can simply fall onto
the capturing elements and remain supported by the cap-
turing elements. Preferably, the capturing elements are
configured to capture the fish at the neck. Preferably, the
capturing elements are configured to capture the fish in
an upright position, preferably, as soon as the fish has
entered the gap and, preferably, such that a longitudinal
axis of the fish is substantially perpendicular to a plane
defined by longitudinal axes of the capturing elements
(hereinafter referred to as a capturing elements plane for
brevity). Preferably, the fish is captured between the cap-
turing elements with its tail facing down and its head fac-
ing up. Preferably, the cutting arrangement is configured
to head the fish at a neck region, such that after the head
of the fish has been cut off, the fish remains captured in
the capturing arrangement. Accordingly, after the head
of the fish has been cut off, an opening into the fish’s
abdominal cavity is formed and this opening faces up-
wardly thereby preventing any entrails from falling from
the cavity and contaminating the surroundings.
[0014] Preferably, where the capturing elements com-
prise feeder belts, the feeder belts are taut so as not be
spread apart by the fish and not to allow the fish from the
predetermined size range to slip through the feeder belts.
[0015] Preferably the cutting arrangement is disposed
across the a path of movement of the fish being held by
the capturing arrangement with respect to the cutting ar-
rangement so as to cut the fish while the fish is being
supported by the capturing arrangement. Preferably, the
cutting arrangement is adapted to cut the fish while the
fish is being transported by the capturing arrangement.
Accordingly, no change of orientation of the fish is re-
quired in order to head the fish. The cutting arrangement
may be adapted to draw in the fish while the fish is being
supported on the capturing arrangement.
[0016] Advantageously, the capturing arrangement
may comprise gripping elements between the capturing
elements and the cutting arrangement for gripping the
headed fish. The gripping elements preferably define a
gap therebetween such that the fish received by the grip-
ping elements from the capturing elements is received
in the gap and gripped by elements. Preferably, the gap

between the gripping elements is the same as the gap
between the capturing elements. The gripping elements
are preferably configured to grip and hold the fish, pref-
erably at the sides of the fish, while the fish is being cut
by the cutting arrangement. Preferably, the gripping el-
ements are configured, to grip and hold the fish so as to
prevent the fish from moving with respect to the gripping
elements while the fish is being cut by the cutting ar-
rangement. The gripping elements may include one or
more friction members for gripping the fish.
[0017] The gripping elements may comprise a pair of
substantially parallel traction belts, the traction belts be-
ing spaced apart defining the gap. The traction belts are
preferably movable belts. Where the capturing elements
comprise feeder belts, the traction belts may be arranged
as an extension of the feeder belts. The traction belts are
preferably collinear with the feeder belts.
[0018] The cutting arrangement preferably includes
one or more blades for heading the fish. The one or more
blades may include one or more rotating circular blades.
Preferably, the cutting arrangement includes a pair of
blades. The cutting arrangement may include a pair of
blades, one blade at each side of a longitudinal axis of
the capturing arrangement and the capturing arrange-
ment is linearly movable in relation to the blades such
that a fish passes between the blades while being sup-
ported by the capturing arrangement such that the fish’s
head is cut off by the blades. The or each blade preferably
has a cutting plane. Where a pair of blades is provided,
the cutting planes of the blades may be substantially par-
allel to each other. The or each cutting plane of the blades
may be substantially parallel to the capturing elements
plane or as the case may be, a plane defined by longitu-
dinal axes of the gripping elements (hereinafter referred
to as the gripping elements plane for brevity). Where a
pair of blades is provided, the blades may be located at
different heights with respect to the capturing elements
plane and/or the gripping elements plane. The or each
blade is preferably a rotating circular blade. Preferably,
the or each blade has an axis of rotation. The axis of
rotation may be substantially perpendicular to the cap-
turing elements plane and/or the gripping elements
plane. Preferably, the or each blade has a cutting edge,
the cutting edge being preferably positioned across a
path of movement of the fish being held by the capturing
arrangement with respect to the cutting arrangement,
and preferably between the capturing elements and/or
between the gripping elements when viewed from above
or when viewed in a plane perpendicular to the longitu-
dinal axes of the capturing elements and/or the gripping
elements. Where a pair of blades is provided, the cutting
edges of the blades may overlap with each other. Where
a pair of blades is provided, the blades are preferably
rotatable such that their cutting edges nearest to the path
of movement of the fish being held by the capturing ar-
rangement with respect to the cutting arrangement rotate
in the same direction as the direction of linear travel of
the capturing arrangement relative to the blades, such

3 4 



EP 2 865 273 A1

4

5

10

15

20

25

30

35

40

45

50

55

that the cutting edges engage and pull in an approaching
fish between the cutting edges.
Preferably, the blades are disposed relative to the cap-
turing arrangement so as to cut the fish at the neck. A
vessel may be provided beneath the or each blade for
collecting fish heads.
[0019] Where the capturing elements comprise feeder
belts, the feeder belts may be mounted on sheaves. The
feeder belts may be endless belts. The feeder belts may
be made from an elastomeric material. Where the grip-
ping elements comprise traction belts, the traction belts
may be mounted on sheaves. The traction belts may be
endless belts. The traction belts may be made from an
elastomeric material. The sheaves of the feeder belts
and the traction belts may be common sheaves or may
be individual sheaves. The sheaves may be motor driven.
The motor may be an electric motor.
[0020] It will be appreciated that the term "belt" or
"belts" in defining capturing elements should be afforded
a broad meaning, including belt, rope, cord, line, string
as well as chain or indeed other tensioning elements as
long a they are spaced apart so as to capture and/or grip
fish as described above.
[0021] The arrangement configured to deliver fish to
the capturing elements in random orientation preferably
includes a conveyor belt on which the fish is initially put
in random orientation for delivering the fish onto the cap-
turing elements. The conveyor belt may include a dis-
charge end above the capturing elements so that the fish
simply falls onto the capturing elements from the con-
veyor belt.
[0022] Preferably, the apparatus includes a guiding de-
vice for guiding the fish towards the capturing elements.
Preferably, the guiding device comprises a funnel like
arrangement with a wider end spaced away from the cap-
turing elements and a narrower end closer to the captur-
ing elements than the wider end. The guiding device may
include a pair of directing panels spaced apart from each
other and tapering towards the feeder belt. The wider
end of the guiding device may be located at or about the
discharge end of the conveyor belt. The guiding device
may be configured to guide a plurality of fish at a time.
[0023] The apparatus preferably further comprises one
or more vacuum heads for eviscerating the beheaded
fish. Additionally, one or more spraying heads may be
provided for washing gutted fish. One or more additional
vacuum heads may be provided for vacuuming the ab-
dominal cavity of the gutted fish after spraying.
[0024] The apparatus preferably includes a reservoir
for collecting headed and gutted fish for further steps
(such as skinning and boning) leading towards mincing.
[0025] The capturing elements and blade(s) are pref-
erably capable to move at high speeds making the ap-
paratus highly productive.
[0026] The apparatus may include a plurality of pairs
of capturing elements each pair preferably being
equipped with a respective cutting arrangement. Each
pair of capturing elements may be arranged to receive

fish from the same conveyor belt or from an individual
conveyor belt.
[0027] In one arrangement, a second capturing ar-
rangement may be provided beneath the or each first
capturing arrangement, the second pair of capturing el-
ements being arranged essentially in the same manner
as the first capturing arrangement the difference being
that the size of the gap between the capturing elements
of the second capturing arrangement is smaller than that
of the gap between the capturing elements of the first
capturing arrangement and corresponds to a second pre-
determined range of sizes of the predetermined fish spe-
cies, the sizes of the fish in the second range being small-
er than the gap between the capturing elements of the
first capturing arrangement so that fish which does not
become captured by the capturing elements of the first
capturing arrangement falls through the gap between the
capturing elements of the first capturing arrangement and
becomes received in the gap between the capturing el-
ements of the second capturing arrangement and cap-
tured between the capturing elements of the second cap-
turing arrangement.
[0028] The apparatus of the invention renders
processing of boarfish and other similar fish time- and
cost-efficient as well as ensures high quality of processed
end product (e.g. mince) by providing for proper heading
and eviscerating by minimizing and/or eliminating con-
tamination of the eventual mince by traces of fish head
and entrails.
[0029] It will be appreciated that, although the invention
has been provided for the purpose of processing boar-
fish, the apparatus of the present invention is suitable for
processing any species of fish which has an enlarged
head profile compared to the rest of the body in plan view
or a thickening along the fish body such that the fish can
be captured between the capturing elements in the same
position regardless of the orientation in which the fish
was delivered to the capturing elements.
[0030] According to a second aspect there is provided
a method of processing fish, the method comprising the
steps of
providing an apparatus in accordance with the first aspect
of the invention;
delivering fish to the capturing elements of the apparatus;
and
causing the fish to be received in the gap and captured
between the capturing elements, the capturing elements
preventing the fish from passing through and out of the
gap between the capturing elements.
[0031] The method may include capturing a plurality
of fish at a time on the capturing elements so that the fish
is spaced apart from each other along the gap.
[0032] Preferably, the method includes the step of
heading the fish captured between the capturing ele-
ments by means of a cutting arrangement, preferably pro-
vided at a location along the capturing elements. Prefer-
ably, the method includes moving the capturing elements
so as to deliver the captured fish to the cutting arrange-
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ment.
[0033] The fish may be boarfish. Advantageously, the
first pair of capturing elements may comprise a pair of
substantially parallel feeder belts the feeder belts being
spaced apart defining the gap. The feeder belts are pref-
erably movable belts.
[0034] The method may include delivering fish to the
capturing elements in random orientation.
[0035] The method includes allowing the fish to enter
the gap between the capturing elements (which may be
head first, tail first, sideways or indeed at any angle in
relation to the feeder belts) and to become gets caught
between the capturing elements wherein laterally pro-
truding bones at the neck of the fish serve as a ledge
which catches on the capturing elements and prevents
the fish from passing through the capturing elements.
The method may include allowing the rear part of the fish
(i.e. the part between the neck and the tail) to pass
through the gap between the capturing elements where-
as the head remains captured by the capturing elements,
preferably at the neck. Therefore, the method includes
capturing the fish by means of the capturing elements in
the same orientation regardless of the orientation in
which the fish was delivered to the capturing elements.
The method preferably includes delivering the fish in the
same orientation to the cutting arrangement which cuts
off the head of the fish.
[0036] Preferably, the method includes supporting the
fish on the capturing elements under the fish’s own
weight. The method may include allowing the fish to fall
onto the capturing elements from a location above the
capturing elements and to remain supported by the cap-
turing elements. Preferably, the method includes captur-
ing the fish at the neck by the capturing elements. Pref-
erably, the method includes capturing the fish in an up-
right position by the capturing elements, preferably, as
soon as the fish has entered the gap and, preferably,
such that a longitudinal axis of the fish is substantially
perpendicular to a plane defined by longitudinal axes of
the feeder belts (hereinafter referred to as a capturing
elements plane for brevity). Preferably, the method in-
cludes capturing the fish between the capturing elements
with its tail facing down and its head facing up. Preferably,
the method includes heading the fish at a neck region by
the cutting arrangement, such that after the head of the
fish has been cut off, the fish remains captured in the
capturing arrangement. The method preferably includes
forming an opening into the fish’s abdominal cavity upon
cutting off the fish’s head the opening facing upwardly
thereby preventing any entrails from falling from the cav-
ity and contaminating the surroundings.
[0037] Preferably, where the capturing elements com-
prise feeder belts, the method includes keeping the feed-
er belts taut so as not to allow the feeder belts to be
spread apart by the fish and not to allow the fish to slip
through the feeder belts.
[0038] Preferably, the method includes disposing the
cutting arrangement across the a path of movement of

the fish being held by the capturing arrangement with
respect to the cutting arrangement and heading the fish
by the cutting arrangement while the fish is being sup-
ported on the capturing arrangement. Preferably, the
method includes heading the fish by the cutting arrange-
ment while the fish is being transported by the capturing
arrangement. Preferably, the method includes configur-
ing the cutting arrangement so that the cutting arrange-
ment draws in the fish while the fish is being supported
on the capturing arrangement.
[0039] Advantageously, the method may include pro-
viding the capturing arrangement with gripping elements
between the capturing elements and the cutting arrange-
ment and gripping the headed by the gripping elements.
The method preferably includes receiving the fish in a
gap defined between the gripping elements and gripping
the fish by the gripping elements. Preferably, the gap
between the gripping elements is the same as the gap
between the capturing elements. The gripping elements
preferably grip and hold the fish, preferably at the sides
of the fish, while the fish is being cut by the cutting ar-
rangement. Preferably, the gripping elements grip and
hold the fish so as to prevent the fish from moving with
respect to the gripping elements while the fish is being
cut by the cutting arrangement. The gripping elements
may include one or more friction members for gripping
the fish.
[0040] The method may include providing the gripping
elements as a pair of substantially parallel traction belts,
the traction belts being spaced apart defining the gap.
The traction belts are preferably movable belts. Where
the capturing elements comprise feeder belts, the meth-
od may include arranging the traction belts as an exten-
sion of the feeder belts. The method may include arrang-
ing the traction belts collinearly with the feeder belts.
[0041] The method preferably includes providing one
or more blades for heading the fish, wherein the one or
more blades may include one or more rotating circular
blades. The method may include providing a pair of
blades, one blade at each side of a longitudinal axis of
the capturing arrangement and moving the capturing ar-
rangement linearly in relation to the blades such that a
fish passes between the blades while being supported
by the capturing arrangement such that the fish’s head
is cut off by the blades. The method may include providing
a pair of blades and locating the blades at different
heights with respect to the capturing elements plane. The
or each blade may be a rotating circular blade. Preferably,
the method includes arranging an axis of rotation of the
or each blade substantially perpendicular to the capturing
elements plane and/or the gripping elements plane. Pref-
erably, the method includes providing the or each blade
with a cutting edge, and positioning the cutting edge in
a path of movement of the fish being held by the capturing
arrangement with respect to the cutting arrangement.
The method may include providing a blade at each cap-
turing element such that cutting edges of the blades over-
lap with each other. The method preferably includes ro-
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tating the blades such that their cutting edges a path of
movement of the fish being held by the capturing arrange-
ment with respect to the cutting arrangement rotate in
the same direction as the direction of linear travel of the
capturing arrangement relative to the blades, such that
the cutting edges engage and pull in an approaching fish
between the cutting edges. Preferably, the method in-
cludes disposing the blades relative to the capturing ar-
rangement so as to cut the fish at the neck. The method
may include providing a vessel beneath the or each blade
for collecting fish heads.
[0042] Where the capturing elements comprise feeder
belts, the method may include mounting the feeder belts
on sheaves.. Where the gripping elements comprise trac-
tion belts, the method may include mounting the traction
belts on sheaves. The method may include providing the
feeder belts as endless belts and, optionally, making the
feeder belts from an elastomeric material. The method
may include providing the traction belts as endless belts
and, optionally, making the traction belts from an elasto-
meric material. The method may include driving the
sheaves by a motor, which may be an electric motor. The
sheaves of the feeder belts and the traction belts may be
common sheaves or may be individual sheaves.
[0043] The method may include providing a conveyor
belt, putting the fish on the conveyor in random orienta-
tion and delivering the fish onto the capturing elements
by the conveyor belt. The method may include forming
the conveyor belt with a discharge end above the cap-
turing elements so that the fish is allowed to fall onto the
capturing elements from the conveyor belt.
[0044] Preferably, the method includes providing a
guiding device and guiding the fish towards the capturing
elements by the guiding device. The method may include
using the guiding device to direct the fish from the con-
veyor belt to the capturing elements. The method may
include guiding a plurality of fish at a time through the
guiding device.
[0045] The method preferably further comprises the
step of eviscerating the beheaded fish by one or more
vacuum heads. Additionally, the method may include
washing gutted fish using one or more spraying heads.
The method may include vacuuming the abdominal cav-
ity of the gutted fish after spraying by one or more addi-
tional vacuum heads.
[0046] The method preferably includes collecting
headed and gutted fish for further steps (such as skinning
and boning) leading towards mincing.
[0047] The method may include providing a plurality of
pairs of feeder belts each pair preferably being equipped
with a respective cutting arrangement. The method may
include arranging each pair of capturing elements to re-
ceive fish from the same conveyor belt or from an indi-
vidual conveyor belt.
[0048] The method may include providing a second
capturing arrangement beneath the or each first captur-
ing arrangement, the second capturing arrangement be-
ing arranged essentially in the same manner as the first

capturing arrangement the difference being that the size
of the gap between the capturing elements of the second
capturing arrangement is smaller than that of the gap
between the capturing elements of the first capturing ar-
rangement and corresponds to a second predetermined
range of sizes of the predetermined fish species, the siz-
es of the fish in the second range being smaller than the
gap between the capturing elements of the first capturing
arrangement wherein the method includes allowing fish
which does not become captured by the capturing ele-
ments of the first capturing arrangement fall through the
gap between the capturing elements of the first capturing
arrangement and receiving the said fish in the gap be-
tween the capturing elements of the second capturing
arrangement and capturing the said fish between the
capturing elements of the second pair capturing arrange-
ment.
[0049] All essential, preferred or optional features or
steps of the first aspect of the invention can be provided
in conjunction with the features of the second aspect of
the invention and vice versa where appropriate.
[0050] The present invention provides a fish process-
ing apparatus and a corresponding method as defined
in the appended claims.

Detailed Description of the Invention

[0051] Exemplary embodiments of the invention will
now be described in more detail with reference to the
accompanying drawings. In the drawings:

Figure 1 is a schematic plan view of a feeder belt
arrangement of the apparatus of the present inven-
tion;
Figure 2 is a cross-sectional view along the lines A-
A in Figure 1 of the feeder belt arrangement of Figure
1;
Figure 3 is a plan view of the apparatus of the present
invention in accordance with one layout;
Figure 4 is an enlarged area X of Figure 3;
Figure 5 is a partial plan view of the apparatus of the
present invention in accordance with a further layout;
Figure 6 is an end view of the apparatus of Figure
5; and
Figure 7 is a side view of the apparatus of Figure 5.

[0052] An apparatus in accordance with the invention
is indicated generally by reference numeral 100 in Figure
3 and 200 in Figures 5 to 7. The apparatuses 100 and
200 are similar in most respects and differ only in some
aspects of layout. Therefore, in the description below,
like parts of the apparatus 100, 200 have been indicated
using the same or like reference numerals.
[0053] It will be appreciated that, although the appara-
tus and method of invention have been provided for the
purpose of processing boarfish, the apparatus and meth-
od of the present invention are suitable for processing
any species of fish which has an enlarged head profile
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compared to the rest of the body in plan view or a thick-
ening along the fish body such that the fish can be cap-
tured between capturing elements of the apparatus in
the same position regardless of the orientation in which
the fish was delivered to the feeder belts.
[0054] Referring initially jointly to Figures 1 to 7, the
apparatus 100, 200 includes several capturing arrange-
ments or feeder arrangements 110, 210 including a first
pair of substantially parallel capturing elements advan-
tageously provided in the form of feeder belts 3. The feed-
er belts 3 are spaced apart defining a gap 32 therebe-
tween. The size of the gap 32 corresponds to a prede-
termined range of sizes of a predetermined fish species
(such as boarfish) so that upon delivery of the fish 4 (see
Figure 2) to the feeder belts 3, the fish 4 is partially re-
ceived in the gap 32 and captured between the feeder
belts 3 whereby the feeder belts 3 prevent the fish 4 from
falling through the gap 32 between the feeder belts 3 and
also always orient the fish 4 into the same position irre-
spective of the orientation in which the fish 4 was deliv-
ered to the feeder belts 3. The feeder belts 3 may be
configured to capture a plurality of fish 4 at a time so that
the fish 4 are spaced apart from each other along the
gap 32.
[0055] The feeder belts 3 are endless and are mounted
on and movable by sheaves 34. The sheaves 34 are
preferably driven by respective electric motors 35. The
feeder belts 34 may be made from an elastomeric mate-
rial. It will be appreciated that the term "belt" or "belts" in
the present invention has been assigned a broad mean-
ing such that belts 3 may be provided in the form of belt,
rope, cord, line, string as well as chain, or any other ten-
sioning elements as long a they are spaced so as to cap-
ture fish as described above.
[0056] Preferably, the apparatus 100, 200 comprises
a cutting arrangement 30 provided at a location along
the feeder belts 3 in the form of a pair of circular rotating
blades 31 for heading the fish 4 captured between the
feeder belts 3. The feeder belts 3 are movable by the
sheaves 34 so as to deliver the captured fish 4 to the
cutting arrangement 30.
[0057] When viewed from above along the spine (see
for example Figure 2), boarfish has a thicker head and a
thinner body. This is due to the bones at the neck on
either side of the boarfish protruding laterally of the body
of the boarfish. These bones are rigid and cannot be eas-
ily displaced or compressed towards each other. Thus,
when the boarfish is delivered to the feeder belts 3, in
any orientation, the boarfish enters the gap 32 between
the feeder belts 3 (which may be head first, tail first, side-
ways or indeed at any angle in relation to the feeder belts
3) but gets caught between the feeder belts 3 because
the thicker head of the boarfish cannot pass between the
feeder belts 3. The bones at the neck serve as a ledge
which catches on the feeder belts 3 and prevents the
boarfish from passing through the feeder belts 3. The
rear part of the boarfish (the part between gills and tail)
is slightly heavier and therefore the rear part of the boar-

fish always passes through the gap 32 between the feed-
er belts 3 whereas the head remains captured by the
feeder belts 3 at the neck. Therefore, the boarfish gets
captured by the feeder belts 3 always in the same orien-
tation regardless of the orientation in which the boarfish
was delivered to the feeder belts 3. Thus, the boarfish is
delivered to the cutting arrangement 30 which cuts off
the head of the boarfish always in the same orientation.
It will be appreciated that the fish need not necessarily
be boarfish but may indeed by any other species which
have a thickening along their bodies which allows the fish
to be captured between the feeder belts 3 in the same
orientation regardless of the orientation in which the fish
4 has been delivered to the feeder belts 3.
[0058] The feeder belts 3 are configured to support the
fish 4 under the fish’s own weight. The fish 4 can simply
fall onto the feeder belts 3 and remain supported by the
feeder belts 3. As shown in Figure 2, the feeder belts
may be configured to capture the fish 4 at the neck. The
feeder belts 3 are also configured to capture the fish 4 in
an upright position, as soon as the fish has entered the
gap, such that a longitudinal axis L of the fish is substan-
tially perpendicular to a plane P defined by longitudinal
axes LB of the feeder belts 3 (hereinafter referred to as
a feeder belt plane P for brevity). The fish 4 is captured
between the feeder belts 3 with its tail facing down and
its head facing up. The cutting arrangement 30 is config-
ured to head the fish 4 at a neck region such that after
the head of the fish 4 has been cut off, the fish 4 remains
captured in the capturing arrangement. Accordingly, after
the head of the fish 4 has been cut off, an opening (not
shown) into the fish’s abdominal cavity is formed and this
opening faces upwardly thereby preventing any entrails
from falling from the cavity and contaminating the sur-
roundings while the fish 4 is being transferred towards a
point at which the fish 4 is eviscerated, i.e. to the cutting
arrangement 30.
[0059] The feeder belts 3 are taut on the sheaves 34
sufficiently so as not be spread apart by the fish 4 and
not to allow the fish 4 from a predetermined size range
to slip through the feeder belts 3.
[0060] The cutting arrangement 30 is disposed across
the feeder belts 3 so as to cut the fish 4 while the fish 4
is being supported on the feeder belts 3. The cutting ar-
rangement 30 is adapted to cut the fish 4 while the fish
4 is being transported by the feeder belts 3. Accordingly,
no change of orientation of the fish 4 is required in order
to head the fish 4. The cutting arrangement 30 is adapted
to draw in the fish 4 (as will be described below in more
detail) while the fish is 4 being supported on the feeder
belts 3.
[0061] As shown in Figure 5, the feeder arrangement
110, 210 may comprise gripping elements provided in
the form of traction belts 400 extending from the feeder
belts towards and beyond the cutting arrangement 30
collinearly with the feeder belts 3. The traction belts 400
define a gap 500 therebetween such that the fish 4 re-
ceived by the traction belts 400 from the feeder belts 3
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is received in the gap 500 and gripped by the traction
belts 400. The gap 500 between the traction belts 400
may be the same as the gap 32 between the feeder belts
3. The traction belts 400 are configured to grip and hold
the fish 4 at the sides of the fish 4 to prevent the fish 4
from moving with respect to the traction belts 400 while
the fish 4 is being cut by the cutting arrangement 30. The
traction belts 400 may include one or more friction mem-
bers for gripping the fish 4. The traction belts 400 may
be mounted on the same sheaves 34 (plus some addi-
tional sheaves 34) and be driven by the same motor 35
as that driving the feeder belts 3.
[0062] The cutting arrangement 30 includes a pair of
rotating circular blades 31, one blade 31 at each belt 3.
The feeder belts 3 are linearly movable in relation to the
blades 31 such that a fish 4 passes between the blades
31 while being supported by the feeder belts 3 such that
the fish’s head is cut off by the blades 31. Each blade 31
has a cutting plane (not indicated by a numeral) and the
cutting planes of the blades 31 are substantially parallel
to each other to the feeder belt plane P. Although not
apparent from the drawings, the blades 31 are located
at different heights with respect to the feeder belt plane
P. Each blade has an axis AX of rotation which is sub-
stantially perpendicular to the feeder blade plane P. Each
blade 31 has a cutting edge 310 positioned between the
feeder belts 3 when viewed from above or when viewed
in a plane perpendicular to the longitudinal axes LB of
the feeder belts 3. The cutting edges 310 of the blades
31 overlap with each other. The blades 31 are preferably
rotatable such that their cutting edges 310 nearest to the
respective belts 3 rotate in the same direction (indicated
by arrows R in Figure 1) as the direction D (Figure 1) of
linear travel of the feeder belts 3 relative to the blades
31, such that the cutting edges 310 engage and pull in
an approaching fish 4 between the cutting edges 310, to
facilitate cutting without the need to grip and hold the fish
4 by a separate device while the fish 4 is being cut. The
blades 31 are disposed relative to the feeder belts 3 so
as to cut the fish 4 at the neck. A vessel (not shown) may
be provided beneath the or each cutting arrangement 30
for collecting fish heads.
[0063] Referring to Figures 3 and 4, the apparatus 100,
200 includes an arrangement configured to deliver fish
4 to the feeder belts 3 in random orientation and, prefer-
ably, to drop the fish onto the feeder belts 3 from a location
above the feeder belts 3. The arrangement may comprise
a conveyor belt 38 (not shown in Figures 5 to 7) on which
the fish 4 is initially put in a random orientation for deliv-
ering the fish 4 to the feeder arrangements 110, 210 and
onto the feeder belts 3 so that the fish 4 simply falls onto
the feeder belts 3 from the conveyor belt 38. In the em-
bodiment of Figures 3 and 4, the conveyor belt 38 in-
cludes a plurality of respective discharge ends 381 above
the feeder belts 3 of each feeder arrangement 110 and
the fish 4 simply falls onto the feeder belts 3 from the
discharge ends 381. The discharge ends 381 are dis-
posed along lines LF diagonal to a longitudinal axis LC

of the conveyor belt 38 at each longitudinal side of the
conveyor belt 38 and the lines LF converge in the direc-
tion of travel of the conveyor belt 38. A spreader arrange-
ment 50 is provided along the conveyor belt 38 for dis-
tributing fish 4 to the plurality of the discharge ends 381.
The spreader arrangement 50 includes a first spreader
device 52 for roughly spreading the fish 4 on the conveyor
belt 38 when the fish 4 is dispensed onto the conveyor
belt 38 from a bulk storage hopper 70. The roughly spread
fish 4 then passes through a vibration mechanism 54
which further distributes the fish 4 across the conveyor
belt 38 and through a second spreader device 56 which
completes the spreading operation. As described above,
once the fish 4 is captured by the feeder belts 3 (always
in the same orientation regardless of the orientation in
which the fish 4 was positioned on the conveyor belt 38)
the fish 4 is transferred by the feeder belts 3 to the re-
spective cutting arrangements 30 where the fish 4 is
headed. Fish heads are collected in suitable vessels (not
shown) underneath the cutting arrangements 30. The
headed fish 4 is transferred on the feeder belts 3 to re-
spective vacuum heads (not shown in Figures 3 and 4)
which are operated by respective vacuum pumps 74 and
the fish 4 is eviscerated by vacuuming the entrails from
the opening formed in the fish 4 after the fish’s head has
been cut off. The headed and eviscerated fish 4 is then
collected in respective chutes 72, The cutes 72 are pro-
vided at each longitudinal side of the conveyor belt 38
and positioned underneath rear ends 112 of the feeder
arrangements 110 so that the two chutes 72 converge
towards a collector hopper 76 provided downstream the
feeder arrangements 110. From the collector hopper 76
the fish 4 is transferred to another piece of equipment for
skinning and boning prior to mincing which can be ac-
complished using known commercially available ma-
chines. The provision of multiple feeder arrangements
110, 210 and providing multiple conveyor belts 38 and/or
multiple discharge ends 381 significantly increases the
capacity of the apparatus 100, 200 of the invention.
[0064] As best shown in Figure 2, the apparatus in-
cludes a guiding device 80 for guiding the fish 4 from the
conveyor belt 38 towards the feeder belts 3. The guiding
device 80 comprises a funnel like arrangement of a pair
of directing panels 82 spaced apart from each other and
tapering towards the feeder belts 3 defining a wider upper
end 84 spaced away from the feeder belts 3 and a nar-
rower lower end 86. The wider upper end 84 of the guiding
device 80 is located at the discharge end 381 of the con-
veyor belt 38 and the narrower lower end 86 is located
immediately above the feeder belts 3.
[0065] As mentioned above, the apparatus 100, 200
further comprises first and second vacuum heads 90, 92
(shown in Figures 5 to 7) provided at each feeder ar-
rangement 110, 210 for eviscerating the beheaded fish
4. A first vacuum head 90 eviscerates the fish 4 after the
fish 4 has been headed. A spraying head 94 is provided
between the vacuum heads 90, 92 for washing gutted
fish 4. A second additional vacuum head 92 is provided
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for vacuuming the abdominal cavity of the gutted fish 4
after spraying to remove remaining traces of entrails and
to dry the fish 4.
[0066] The feeder belts 3 and blades 31 can move at
very high speeds making the apparatus 100, 200 highly
productive.
[0067] It will be appreciated that each feeder arrange-
ment 110, 210 may be arranged to receive fish 4 from
the same conveyor belt 38 or from respective individual
conveyor belts.
[0068] As shown in Figures 6 and 7 a second feeder
arrangement 210a is provided beneath each first feeder
arrangement 210. The second feeder arrangement 210a
is arranged essentially in the same manner as the first
feeder arrangement 210, the difference being that the
size of gap 32a between feeder belts 3a of the second
feeder arrangement 210a is smaller than that of the gap
32 between the feeder belts 3 of the first feeder arrange-
ment 210. The size of the gap 32a corresponds to a sec-
ond predetermined range of sizes of the predetermined
fish species, the sizes of the fish in the second range
being smaller than the gap 32 between the feeder belts
3 of the first feeder arrangement 210. Accordingly, fish
4, which does not become captured by the feeder belts
3 of first feeder arrangement 210, falls through the gap
32 between the feeder belts 3 of the first feeder arrange-
ment 210 and becomes partially received in the gap 32a
between the feeder belts 3a of the second feeder ar-
rangement 210a and captured between the feeder belts
3a.
[0069] The apparatus 100, 200 of the invention renders
processing of boarfish and other similar fish time- and
cost-efficient as well as ensures high quality of processed
end product (e.g. mince) by providing for proper heading
and eviscerating by minimizing and/or eliminating con-
tamination of the eventual mince by traces of fish head
and entrails.
[0070] Modifications are possible within the scope of
the present invention as defined in the appended claims.

Claims

1. A fish processing apparatus comprising
a first capturing arrangement comprising a first pair
of capturing elements, the capturing elements being
spaced apart defining a gap therebetween, the size
of the gap corresponding to a predetermined range
of sizes of a predetermined fish species so that upon
delivery of the fish to the capturing elements, the fish
is received in the gap and captured between the el-
ements, the elements preventing the fish from pass-
ing through and out of the gap between the elements;
characterised in that the first pair of capturing ele-
ments comprises a pair of substantially parallel feed-
er belts the feeder belts being spaced apart defining
the gap;
wherein the apparatus comprises a cutting arrange-

ment for heading the fish captured between the cap-
turing elements;
wherein the capturing elements are configured to
capture the fish in an upright position as soon as the
fish has entered the gap; and
wherein the apparatus comprises an arrangement
configured to deliver fish to the capturing elements
in random orientation.

2. A fish processing apparatus as claimed in claim 1,
wherein the capturing elements are movable captur-
ing elements such as to function as both a capturing
device and a transfer device;
optionally, wherein the cutting arrangement is pro-
vided at a location along the capturing elements;
optionally, wherein the capturing elements are mov-
able so as to deliver the captured fish to the cutting
arrangement;
optionally, wherein the capturing elements are con-
figured to support the fish under the fish’s own weight
such that the fish can fall onto the capturing elements
and remain supported by the capturing elements;
optionally, wherein the capturing elements are con-
figured to capture the fish at the neck;
optionally, wherein the capturing elements are con-
figured to capture therebetween the fish with its tail
facing down and its head facing up;
optionally, wherein the feeder belts are taut so as
not to be spread apart by the fish and not to allow
the fish from the predetermined size range to slip
through the feeder belts;
optionally, wherein the cutting arrangement is dis-
posed across the a path of movement of the fish
being held by the capturing arrangement with re-
spect to the cutting arrangement so as to cut the fish
while the fish is being supported by the capturing
arrangement;
optionally, wherein the cutting arrangement is adapt-
ed to cut the fish while the fish is being transported
by the capturing arrangement so that no change of
orientation of the fish is required in order to head the
fish;
optionally, wherein the cutting arrangement is adapt-
ed to draw in the fish while the fish is being supported
on the capturing arrangement;
optionally, wherein the apparatus comprises one or
more vacuum heads for eviscerating beheaded fish;
optionally, wherein one or more spraying heads are
provided for washing eviscerated fish;
optionally, wherein a second capturing arrangement
is provided beneath the or each first capturing ar-
rangement, having a second pair of capturing ele-
ments arranged essentially in the same manner as
the first capturing arrangement the difference being
that the size of the gap between the capturing ele-
ments of the second capturing arrangement is small-
er than that of the gap between the capturing ele-
ments of the first capturing arrangement and corre-
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sponds to a second predetermined range of sizes of
the predetermined fish species, the sizes of the fish
in the second range being smaller than the gap be-
tween the capturing elements of the first capturing
arrangement so that fish which does not become
captured by the capturing elements of the first cap-
turing arrangement falls through the gap between
the capturing elements of the first capturing arrange-
ment and becomes received in the gap between the
capturing elements of the second capturing arrange-
ment and captured between the capturing elements
of the second capturing arrangement;
optionally, wherein the capturing elements are con-
figured to capture a plurality of fish at a time so that
the fish are spaced apart from each other along the
gap;
optionally, wherein the feeder belts are endless
belts;
optionally, wherein the feeder belts are made from
an elastomeric material; and optionally, wherein the
fish is boarfish.

3. A fish processing apparatus as claimed in claim 1 or
claim 2, wherein the cutting arrangement is config-
ured to head the fish at a neck region such that after
the head of the fish has been cut off, the fish remains
captured in the capturing arrangement and an open-
ing into the fish’s abdominal cavity is formed and this
opening faces upwardly.

4. A fish processing apparatus as claimed in any pre-
ceding claim, wherein the capturing arrangement
comprises gripping elements provided between the
capturing elements and the cutting arrangement for
gripping and holding the headed fish at the sides of
the fish, wherein the gripping elements define a gap
therebetween such that the fish received from the
capturing elements in the gap and gripped by the
gripping elements;
optionally, wherein the gripping elements comprise
a pair of substantially parallel traction belts, the trac-
tion belts being spaced apart defining the gap.

5. A fish processing apparatus as claimed in any pre-
ceding claim, wherein the cutting arrangement in-
cludes one or more blades for heading the fish.

6. A fish processing apparatus as claimed in claim 5,
wherein the cutting arrangement includes a pair of
blades;
wherein the blades include rotating circular blades;
wherein at least one blade is provided at each side
of a longitudinal axis of the capturing arrangement
and the capturing arrangement is linearly movable
in relation to the blades such that a fish passes be-
tween the blades while being supported by the cap-
turing arrangement such that the fish’s head is cut
off by the blades;

wherein each blade has a cutting edge positioned
across a path of movement, with respect to the cut-
ting arrangement, of the fish being held by the cap-
turing arrangement; and
wherein the blades are rotatable such that their cut-
ting edges nearest to the path of movement, with
respect to the cutting arrangement, of the fish being
held by the capturing arrangement rotate in the same
direction as the direction of linear travel of the cap-
turing arrangement relative to the blades, such that
the cutting edges engage and pull in an approaching
fish between the cutting edges.

7. A fish processing apparatus as claimed in any pre-
ceding claim, wherein the arrangement configured
to deliver fish to the capturing elements in random
orientation is configured to drop the fish onto the cap-
turing elements from a location above the capturing
elements.

8. A fish processing apparatus as claimed in any pre-
ceding claim, wherein the arrangement configured
to deliver fish to the capturing elements in random
orientation includes a conveyor belt on which the fish
is initially put in random orientation for delivering the
fish onto the capturing elements;
optionally, wherein the conveyor belt includes a dis-
charge end above the capturing elements so that the
fish falls onto the capturing elements from the con-
veyor belt.

9. A fish processing apparatus as claimed in claim 7 or
8, wherein the apparatus includes a guiding device
for guiding the fish towards the capturing elements;
optionally, wherein the guiding device comprises a
funnel like arrangement with a wider end spaced
away from the capturing elements and a narrower
end closer to the capturing elements than the wider
end, wherein the wider end is located at or about the
discharge end of the conveyor belt.

10. A method of processing fish, the method comprising
the steps of
providing an apparatus comprising a first capturing
arrangement comprising a first pair of capturing el-
ements, the capturing elements being spaced apart
defining a gap therebetween, the size of the gap cor-
responding to a predetermined range of sizes of a
predetermined fish species;
delivering fish to the capturing elements of the ap-
paratus; and
causing the fish to be received in the gap and cap-
tured between the capturing elements, the capturing
elements preventing the fish from passing through
and out of the gap between the capturing elements;
characterised by the steps of
heading the fish captured between the capturing el-
ements by means of a cutting arrangement;
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capturing the fish in an upright position by the cap-
turing elements as soon as the fish has entered the
gap;
wherein the first pair of capturing elements comprise
a pair of substantially parallel feeder belts the feeder
belts being spaced apart defining the gap and the
method includes delivering fish to the capturing ele-
ments in random orientation.

11. A method of claim 10, wherein the method includes
moving the capturing elements so as to deliver the
captured fish to the cutting arrangement;
optionally, the method comprising the step of cap-
turing a plurality of fish at a time on the capturing
elements so that the fish is spaced apart from each
other along the gap;
optionally, wherein the method includes allowing the
fish to enter the gap between the capturing elements
(which may be head first, tail first, sideways or indeed
at any angle in relation to the feeder belts) and to
become caught between the capturing elements
wherein laterally protruding bones at the neck of the
fish serve as a ledge which catches on the capturing
elements and prevents the fish from passing through
the capturing elements, the method including allow-
ing a rear part of the fish to pass through the gap
between the capturing elements whereas the head
remains captured by the capturing elements such
that the fish is always captured in the same orienta-
tion regardless of the orientation in which the fish
was delivered to the capturing elements;
optionally, wherein the method includes supporting
the fish on the capturing elements under the fish’s
own weight;
optionally, wherein the method includes allowing the
fish to fall onto the capturing elements from a location
above the capturing elements and to remain sup-
ported by the capturing elements;
optionally, wherein the method includes capturing
the fish at the neck by the capturing elements;
optionally, wherein the method includes capturing
the fish between the capturing elements with its tail
facing down and its head facing up;
optionally, wherein the method includes disposing
the cutting arrangement across a path of movement
of the fish being held by the capturing arrangement
with respect to the cutting arrangement and heading
the fish by the cutting arrangement while the fish is
being supported on the capturing arrangement;
optionally, wherein the method includes configuring
the cutting arrangement so that the cutting arrange-
ment draws in the fish while the fish is being sup-
ported on the capturing arrangement;
optionally, wherein the method includes providing
the capturing arrangement with gripping elements
between the capturing elements and the cutting ar-
rangement, receiving the fish in a gap defined be-
tween the gripping elements, gripping the fish by the

gripping elements and holding the fish at the sides
of the fish while the fish is being cut by the cutting
arrangement;
optionally, wherein the method includes the method
may include washing eviscerated fish using one or
more spraying heads; and
optionally, wherein the fish is boarfish.

12. A method of claim 10 or claim 11, wherein the method
includes heading the fish at a neck region by the
cutting arrangement such that after the head of the
fish has been cut off, the fish remains captured in
the capturing arrangement;
optionally, the method including forming an opening
into the fish’s abdominal cavity upon cutting off the
fish’s head the opening facing upwardly thereby pre-
venting any entrails from falling from the cavity and
contaminating the surroundings.

13. A method of any one of claims 10 to 12, wherein the
method includes providing one or more blades for
heading the fish;
optionally, wherein the one or more blades include
rotating circular blades and the method includes pro-
viding one blade at each side of a longitudinal axis
of the capturing arrangement and moving the cap-
turing arrangement linearly in relation to the blades
such that a fish passes between the blades while
being supported by the capturing arrangement such
that the fish’s head is cut off by the blades; and ro-
tating the blades such that their cutting edges rotate
in the same direction as the direction of linear travel
of the capturing arrangement relative to the blades
such that the cutting edges engage and pull in an
approaching fish between the cutting edges.

14. A method of any one of claims 10 to 13, wherein the
method includes providing a conveyor belt, putting
the fish on the conveyor in random orientation and
delivering the fish onto the capturing elements by
the conveyor belt;
optionally, wherein the method includes forming the
conveyor belt with a discharge end above the cap-
turing elements so that the fish is allowed to fall onto
the capturing elements from the conveyor belt;
optionally, wherein the method includes providing a
guiding device and guiding the fish towards the cap-
turing elements by the guiding device.

15. A method of any one of claims 10 to 14, wherein the
method includes the step of eviscerating the behead-
ed fish by one or more vacuum heads.
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