wo 2016/135757 A1 | I 0N OO AR AR A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2016/135757 Al

1 September 2016 (01.09.2016) WIPO I PCT
(51) International Patent Classification: (74) Agent: ARNASON FAKTOR; Gudridarstig 2-4, IS-113
A22C 25/04 (2006.01) B65G 37/00 (2006.01) Reykjavik (IS).
A22C 25/06 (2006.01) B63G 43/08 (2006.01) (81) Designated States (unless otherwise indicated, for every
A22C 25/08 (2006.01) B65G 47/14 (2006.01) . . ) .
kind of national protection available). AE, AG, AL, AM,
B65G 15/20 (2006.01) B65G 47/50 (2006.01)
B65G 15/22 (2006.01)  B65G 15/14 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
’ ’ BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(21) International Application Number: DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
PCT/1S2016/050004 HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
. . . KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
(22) International Filing Date: MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
26 February 2016 (26.02.2016) PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
(25) Filing Language: English SD, SE, 8G, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(26) Publication Language: English
L. (84) Designated States (uniess otherwise indicated, for every
(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,
050102 26 February 2015 (26.02.2015) IS GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
(71) Applicant: SKAGINN HF. [IS/IS]; Bakkatun 26, 300 TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
Akranes (IS). TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, FE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
(72) Inventor: ARNASON, Ingolfur; Soleyjargata 14, 300 LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

Akranes (IS).

[Continued on next page]

(54) Title: AN IN-FEEDING AND OBJECT RELEASE APPARATUS

(57) Abstract: The present invention relates to a method and a device for
individual feeding of fish into a processing line. Such method and device

Fig. 1

may, for instance, be used for receiving, gilling and gutting freshly caught
fish in a processing line on board a fishing vessel. For instance, the in-
feeding apparatus and method may be used to increase the value of the
fish by speeding up the time until the fish is chilled for storing.



WO 2016/135757 A1 WK 00TV 00 U0 XA A

SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, _ before the expiration of the time limit for amending the

GW, KM, ML, MR, NE, SN, TD, TG). claims and to be republished in the event of receipt of
Published: amendments (Rule 48.2(h))

—  with international search report (Art. 21(3))



10

15

20

25

30

WO 2016/135757

AN IN-FEEDING AND OBJECT RELEASE APPARATUS

Field of the invention

The invention relates to a method and a device for individual feeding of fish into a
processing line. Such method and device may, for instance, be used for receiving,
gilling and gutting freshly caught fish in a processing line on board a fishing
vessel. For instance, the in-feeding apparatus and method may be used to
increase the value of the fish by speeding up the time until the fish is chilled for

storing.
Background

A continuous development of food processing, such as processing of fish products
is always on demand with the focus on for instance to increase utilization and
value of products as well as meeting demands for quality after processing. When

handling a large quantity of fresh food products, speed is of major importance.

In many cases the processing is done on land, which requires storing the fish at
sea and during transport to the factory. In this case the time period from when a
caught fish ends up on the deck of fishing ship and to the time the fish starts
cooling process needs to be as short as possible as all handling and transport has
effect on the quality of the fish.

WO 2014/174535 provides an improved method where whole fish is brought to
an under-cooled state by super-chilling before processing. Freshly caught fish is
gilled and gutted at a workstation and then each fish is individually transported to
a screw blade tank filled with sea water to facilitate the bleeding of the fish and to
prevent the meet to be coloured by the blood. During transport to the bleeding
tank the fish passes image means to determine the size of the fish. In this
manner the fish can be directed into three different lanes for rinsing and
subsequently cooling to bring the fish to an undercooled state by a stepwise
cooling process.

US 5,702,295 discloses an apparatus for automatically positioning fish with
respect to their plane of symmetry and for the periodic transfer of the fish to a
fish processing machine is proposed. The apparatus uses a supply conveyor in the
form of a trough conveyor and a feed conveyor arranged below and perpendicular
to the supply conveyor for feeding the fish into a processing machine. The feed
conveyor includes a support conveyor with support elements onto which each fish

PCT/1S2016/050004
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is placed where the support elements protrude into the belly cavity. This is
achieved by a holding element which is arranged between the supply conveyor
and the feed conveyor and is controlled by a signal to open and release the
temporarily held fish.

In order to efficiently pre-process, such as bleeding and gutting whole fish, and
sorting fish prior to cooling it for storage until it is processed in factories on land,
a large amount of fish needs to be handled in a short time to preserve freshness
and quality of the fish. One of the drawbacks of pre-processing and delivering
individual fish onto a processing line in a time efficient manner is the
management of a time-efficient in-feeding mechanism and in some instances a

horizontal drop of the fish onto the next apparatus of a processing line.
Summary of the Invention

It is an object of the present invention to overcome and/or ameliorate the
aforementioned drawbacks of the prior art and to provide an improved and/or
alternative and/or additional method or device for feeding fish after slaughtering
and/or gutting and/or gilling into a processing line. It is one preferred object of
the present invention to provide a device in order to facilitate individual in-
feeding of fish into a processing line in a continuous manner reducing gaps in the
processing line. Moreover, it is a preferred object of the present invention to
provide a fast method and device, preferably designed as a conveyor device to
transport fish from a slaughtering and/or gutting station to a conveyor which
facilitates bleeding of fish where a horizontal drop of each fish from the in-feeding
apparatus may be desired. Another preferred object of the present invention is to
provide a device having a design where a fish is transported as a single item from
a slaughtering and/or gutting station to bleeding apparatus. It is also a preferred
object of the present invention to provide a device with an improved operability

and/or an increased ease of use during operation of the device.

The object(s) underlying the present invention is (are) particularly solved by the
features defined in the independent claims. The dependent claims relate to
preferred embodiments of the present invention. Further additional and/or
alternative aspects are discussed below.

Thus, at least one of the preferred objects of the present invention is solved by
an apparatus for feeding objects to a process line. Preferably the apparatus

comprises one or more object receivers having a sensing means for sensing an
object in the object receiver and releasing means for releasing objects from the
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object receiver. Preferably the apparatus also comprises a V-shaped conveyor for
feeding the objects said to a process line. Preferably the V-shaped conveyor
comprises two individual continuous conveyor belts and slide resisting means on
the surface of the two individual continuous conveyor belts. Preferably, one of the
two belts forming the v-shaped conveyor is longer than the other belt at the out
feed end of the belt. The apparatus further comprises computing means for
determining item spaces on the belt and determine the time for the releasing
mechanism to eject the object onto designated object space on the v-shaped
conveyor. Preferably the apparatus provides the ability to feed objects from the
apparatus to a process line, one object at the time, at high speed. In order to
give such fast performance, the computing means divides the V-shaped belt into
object spaces and as soon as an object space is free it assigns an object in a
object receiver to that object space. When the assigned object space is in line
with the object receiver holding the object assigned to that particular object
space, the releasing mechanism ejects the object out of the object receiver and
onto the v-shaped belt.

Another preferred object of the present invention is solved by a method for
feeding objects to a process line. Preferably the method comprises the steps of
feeding a objects in an object receiver, detecting the object by a sensing means
in object receiver, determining an object space on a v-shaped conveyor
consisting of two individual continuous conveyor belts by a computing means,
releasing the object from the object receiver by a releasing means onto the v-
shaped conveyor, the conveyor belts of said v-shaped conveyor further
comprising slide resisting means on the surface of the belt to prevent the object
from sliding as they are released onto a moving v-shaped conveyor belt, and
releasing the objects from the v-shaped conveyor by dropping the object from the

out-feed end by means of one of the two belts forming the v-shaped conveyor.

The device is preferably designed to use in combination with a processing line,
where each fish is handled individually from the time it is first picked up by a
worker on an in-feeding mechanism and slaughtered or gilled. The problems to be
solved in such a system is the combination of an individual handling of each fish
until it has been batched for storing and to do it at a speed fast enough to
maintain the best quality of the fish. Therefore, the combination of an object
receiver with an ejection mechanism, a v-shaped conveyor belt with a slide
resisting surface and an out-feed end of the v-shaped conveyor belt with a one of
the belts being longer than the other in combination with sensors and imaginary
object spaces on the v-shaped belt determined by the computer provides the
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solution of a fast in-feeding system where each fish is handled individually and
delivered onto the next mechanism in the processing line with a horizontal drop.

An object receiver could be understood as a chamber for holding an object until it
is ready to be ejected onto a moving conveyor. Preferably, the object receiver is
provided with an gjection mechanism for quick release from the chamber and

onto the next step in the processing line.

The term “sensing means” is to be understood as a sensor for detecting the

presence of an object in the object receiver or on a conveyor belt.

The term “slide resisting means” as a part of a conveyor belt is to be understood
as the material at the surface of belt itself is such material that objects do not
slide when they are dropped or ejected onto the belt, particularly when the belt is
in motion. As an object such as fish is dropped onto a moving conveyor the fish
may slide on the belt when it lands. In order to maintain a fast method and
provide such fast apparatus with imaginary object spaces on the belt it is
important that the objects maintain the position they are dropped onto although
the belt is moving. Therefore this term relates to clammy, sticky, and rubbery or
non-slip material to prevent objects such as fish to slide on the belt when they
are ejected onto the belt and to pull the items off the belt with the longer belt at
the out-feed end.

The term “object space” is to be understood as an imaginary slot on a conveyor

belt. A conveyor belt that is not divided by physical barriers such as cleats or the
kind, can be divided by means of a computer and sensors into imaginary spaces

to fit an object.

Accordingly, the set-up of the in-feeding apparatus may involve a plurality of
workstations with an object receiver for each work station. Preferably the number
of workstations is sufficient to be constantly feeding where the v-shaped belt to
minimize the number of free object spaces on the v-shaped at any given time.
Preferably, the apparatus and the method of the present invention provides a
high speed method of feeding fish onto a process line, where each fish is
processed individually and is characterized and batched into batches as single
fish.

The method and the apparatus is preferably adapted to facilitate in-feeding of
single whole fish onto a processing line after pre-processing on a fishing ship or

PCT/1S2016/050004
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at a site near fish farm where farmed fish is being slaughtered. The fish is
brought out of water to workstations, where the fish is gutted and/or gilled.
Preferably, a worker at a workstation receives the fish from an in-feeding
mechanism and after the worker has finished processing the fish, such as gilling
and/or gutting or bleeding the fish the worker releases the fish into an object
receiver. Preferably the access to the object receiver is simple and fast. The
object receiver is preferably a chamber below the work station. Preferably the
object receiver has a sensor above or in one of the sides of the chamber to detect
the presence of a fish being placed in the object receiver by the worker. The
object receiver is implemented with a releasing mechanism for releasing objects
from the object receiver. Preferably, the bottom of the chamber is a plate and a
piston behind the plate pushes the plate and thereby the object out of the
chamber and onto a v-shaped conveyor belt. The v-shaped conveyor consists of
two individual continuous conveyor belts. Preferably the two individual continuous
conveyor belts of the v-shaped conveyor have slide resisting means on the
surface of the belts. The material of the belt itself or used as a surface layer is
preferably, clammy, sticky, rubbery or non-slip material. The slide-resisting
material implemented on the surface or the surface is used in order for the
determined item space on the moving belt to catch the fish as it is released onto
the belt and carry the fish away from the object receiver without the fish sliding
over to other item spaces. A computer calculates and determines empty and full
item spaces on the v-shaped conveyor belt. Therefore, when a fish has been
released onto an object receiver, it is kept there until the computer has assigned
the next free object space on the v-shaped conveyor belt to the fish and when
that free space is positioned below the object receiver the object is released from
the object receiver and onto the belt. Preferably the mechanism implemented to
take away each fish from the in-feeding belt is positioned below the out-feed end
of the v-shaped belt. As one of the two belts forming the v-shaped conveyor may
be provided as longer than the other belt at the out feed end of the belt, the
longer belt with the non-slip surface pulls the fish off the V-shaped belt and may
facilitate a substantially horizontal drop of the fish from the in-feed device and
onto the take-away mechanism.

Preferably the in-feeding apparatus of the present invention is positioned next to
a take-away conveyor belt to facilitate bleeding of the fish. Preferably a plurality
of workers are positioned at an equal number of workstations. When the worker
has finished processing the fish, such as gilling and/or gutting or bleeding the fish
the worker releases the object into an object receiver. A continuous transport and

PCT/1S2016/050004
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distribution conveyor is implemented for transporting objects to workstations and
between the workstations. Preferably the continuous transport and distribution

conveyor consists of two belts running in opposite directions and diverting means
divert the items between the conveyor belts for circulating the fish until a worker
picks up a fish for processing. The v-shaped conveyor belt is positioned under the

continuous transport and distribution conveyor.

All embodiments listed below relate to both the apparatus and the method of the

present invention.

In one preferred embodiment the v-shaped conveyor, comprising two individual
continuous conveyor belts, comprises two endless flank conveyors being arranged
in a V-shape and running synchronously in an outfeed direction to feed the
objects further in a processing line. The flank conveyors comprise slide resisting
means or gripping active surfaces having gripping properties on the surface of the

two individual continuous conveyor belts in the direction of movement.

In one preferred embodiment one of the two belts forming the v-shaped conveyor
is longer than the other belt at the out feed end of the belt.

In one preferred embodiment the apparatus further comprises one or more

working stations.

In one preferred embodiment the apparatus further comprises a continuous

conveyor for transporting objects to workstations.

In one preferred embodiment the object receiver is positioned below each of the

one or more workstations.
In one preferred embodiment the object is whole fish.

In one preferred embodiment the objects are feed from the apparatus to a
process line, one object at the time, preferably at high speed.

In one preferred embodiment the objects are pre-processed at one or more
working stations. Such pre-processing step refers to one or more, but is not
limited to, sorting, slaughtering, gilling, gutting whole fish.

In one preferred embodiment the worker releases the object into the object

receiver, which is positioned below each of the one or more workstations.

PCT/1S2016/050004
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In one preferred embodiment the computing means assigns a next free object

space to the nearest object in an object receiver.

In one preferred embodiment the computing means calculates and assigns free
object spaces to items in the one or more workstations to minimize the number of

free object spaces at any time on the v-shaped conveyor belt.

The present invention will become more fully understood from the detailed
description given hereinafter and the accompanying drawings which are given by
way of illustration only, and thus, are not limitative of the present invention, and

wherein:

FIG. 1 is a side view and a cross section of the apparatus of the present

invention,
FIG. 2 is a top view of the apparatus of the present invention.

Figure 1 shows a side view and a cross section of the apparatus of the present
invention. It is an apparatus for feeding objects such as fish onto to a process
line. The figure shows an embodiment of a worker 1 at a workstation 2. When the
worker 1 has finished processing the fish 3, such as gilling and/or gutting the fish
the worker releases the object into an object receiver 4. The object receiver is a
chamber below the work station and it has a sensor 8 above or in one of the sides
of the chamber to detect the presence of an object/fish being placed in the object
receiver by the worker 1. In fig. 1A, an object/fish 3 is shown on the workstation
2 and in the object receiver 4. The object receiver further comprises a releasing
means for releasing objects from the object receiver. In the embodiment shown
in fig. 1, the bottom of the chamber is a plate 5 and a piston 6 behind the plate 5
pushes the plate and thereby the object out of the chamber and onto a v-shaped
conveyor belt 7. In fig. 1B, the object has been released from the object receiver
4 and onto the v-shaped conveyor belt 7. The v-shaped conveyor consists of two
individual continuous conveyor belts 7a and 7b. The two individual continuous
conveyor belts of the v-shaped conveyor 7 have slide resisting means on the
surface of the belts. This is a rough material implemented on the surface or the
surface is made from such a material in order for the determined item space on
the moving belt to catch the fish as it is released onto the belt and carry the fish
away from the object receiver without the fish sliding over to other item spaces.
One of the two belts forming the v-shaped conveyor is longer than the other belt
at the out feed end of the belt (not shown in the drawing). A computer calculates
and determines empty and full item spaces on the v-shaped conveyor belt.

PCT/1S2016/050004
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Therefore, when a fish has been released onto an object receiver, it is kept there
until the computer has assigned the next free object space on the v-shaped
conveyor belt to the fish and when that free space is positioned below the object
receiver the object is released from the object receiver and onto the belt.

Figure 2 shows a top view of the apparatus of the present invention. The figure
shows an embodiment of workers 1 at seven workstations 2. When the worker 1
has finished processing the fish 3, such as gilling and/or gutting the fish the
worker releases the object into an object receiver (not shown in the drawing).
The object receiver is a chamber below the work station and it has a sensor (not
shown in the drawing). A continuous transport and distribution conveyor 9 is
implemented for transporting objects to workstations is shown consisting of two
belts running in opposite directions. The arrows indicate the direction of transport
and diverting means 10 divert the items between the conveyor belts for
circulating the fish until a worker 1 picks up a fish for processing. The v-shaped
conveyor belt 7 is positioned under the continuous transport and distribution
conveyor 10 and only the longer belt 7b of the v-shaped conveyor belt 7 is shown
at the out-feed end of the belt extending over the take-away conveyor belt 11.
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Claims

1. An apparatus for feeding objects (3) to a process line, the apparatus
comprising:

— one or more object receiver (4), said object receiver comprising:
- sensing means (8) in each object receiver (4),
— releasing means (5 and 6) for releasing objects from the object

receiver

- V-shaped conveyor (7), said V-shaped conveyor comprising
- two individual continuous conveyor belts (7a and 7b),
— slide resisting means on the surface of the two individual
continuous conveyor belts, and

— computing means for determining item spaces on the belt.

2. The apparatus according to claim 1, wherein one of the two belts (7a and 7b)
forming the V-shaped conveyor is longer than the other belt at the out feed
end of the belt.

3. The apparatus according to claim 1 or 2, wherein the apparatus further

comprises one or more working stations 2.

4. The apparatus according to claim 3, wherein the apparatus further comprises
a continuous conveyor 12 for transporting objects to workstations.

5. The apparatus according to claims 3 - 4, wherein the object receiver (4) is
positioned below each of the one or more workstations.

6. The apparatus according to claims 3 - 5, wherein the one or more
workstations comprises an opening or release means to release the object

into the object receiver.

7. The apparatus according to claims 3 - 6, wherein the object receiver is a
chamber having a bottom plate and a piston to push the plate to the outfeed
end of the chamber.
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10.

11.

12.

13.

14,

15.

10

The apparatus according to any of the preceding claims, the object receiver

has a sensor (8) above or in one of the sides of the chamber.

A method for feeding objects to a process line, the method comprising:

- feeding a objects in an object receiver,

- detecting the object by a sensing means in object receiver,

- determining an object space on a v-shaped conveyor consisting of two
individual continuous conveyor belts by a computing means,

- releasing the object from the object receiver by a releasing means onto
the v-shaped conveyor, the conveyor belts of said v-shaped conveyor
further comprising slide resisting means on the surface of the belt to
prevent the object from sliding as they are released onto a moving v-
shaped conveyor belt, and

- releasing the objects from the v-shaped conveyor by dropping the object
from the out-feed end.
to feed objects from the apparatus to a process line, one object at the
time, at high speed.

The method according to claim 9, wherein the objects are feed from the
apparatus to a process line, one object at the time.

The method according to claim 9, wherein the step of releasing the objects
from the v-shaped conveyor comprises dropping the object in a relatively
horizontal position from the out-feed end by means of one of the two belts
forming the v-shaped conveyor being longer than the other belt.

The method according to claim 9, further comprising the step of pre-

processing objects at one or more working stations.

The method according to claim 12, further comprising the step of a worker
releasing the object into the object receiver, said object receiver is positioned
below each of the one or more workstations.

The method according to claims 9-13, wherein the computing means assigns

a next free object space to the nearest object in an object receiver.

The method according to claim 14, wherein the computing means calculates
and assigns free object spaces to items in the one or more workstations to
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minimize the number of free object spaces at any time on the v-shaped

conveyor belt.

16.The method according to claims 9-15, wherein a sensor above or in one of the
5 sides of the object receiver detects the presence of a fish being placed in the

object receiver by the worker.
17.The method according to claims 9-16, wherein the object is whole fish.

10 18.The method according to claims 12-17, wherein the pre-processing step refers

to one or more of sorting, slaughtering, gilling, gutting whole fish.
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