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DESCRIPTION

Description

FIELD OF THE INVENTION

[0001] The present invention relates to a flowline system and a method for processing food
products.

BACKGROUND OF THE INVENTION

[0002] Typical flowline systems that are used in the food industry comprise a conveyor and
multiple of processing stations arranged along the conveyor where food products are
processed. The processed food products are commonly released from the processing stations
onto an underlying take-away conveyor that may feed the processed food products into any
type of subsequent food processing equipment where subsequent processing steps take
place. As an example, if the food products are fish fillets, such food processing equipment may
be an X-ray apparatus comprising a cutting device, such as a high pressure water jet cutter, for
cutting the fish fillets automatically around e.g. the pin bones and even into portions. Other
examples for such subsequent food processing equipment could be a freezer for freezing the
processed food products, or a portioning device for cutting the processed food products into
portions.

[0003] Such a take-away conveyor reserves a fixed sloth length for the processed food, e.g.
the fish fillets, typically such that it corresponds to at least the length of the largest fish so as to
prevent the fish fillets from overlapping, which is obviously not acceptable when the take-away
conveyor is configured to act as an infeed conveyor for the food processing equipment. This
however has the drawback that if the processed food products varies much in length, there will
be an empty space between the processed food products, .e.g. the fish fillets, which affects the
throughput of the processing at the food processing equipment.

[0004] US2013/0299307 discloses a workstation of a food item processing system. Food items
are received at the workstation from a primary conveyor of the food item processing system,
and the food items are returned as processed food items to the primary conveyor.
WO098/46086 discloses a flowline system according to the preamble of claim 1 and a method
according to the preamble of claim 7. In particular, the document discloses an apparatus for an
automatic, controlled feeding and transportation of fish fillets or meat portions conveyor belts
and workstations in a flow line. A first conveyor belt transports the pieces from a first
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workstation to a second workstation, and a second conveyor belt transports the pieces of
material away from the second workstation. The material is transported in such a way as to
suffer minimum impact and is fed onto conveyor belts for subsequent processing in the
optimum position at the correct time.

SUMMARY OF THE INVENTION

[0005] On the above background it is an object of embodiments of the present invention to
provide a flowline system that is suitable to be operated as an infeed conveyor for subsequent
food processing equipment where the throughput may be increased.

[0006] In general, the invention preferably seeks to mitigate, alleviate or eliminate one or more
of the above mentioned disadvantages of the prior art singly or in any combination. In
particular, it may be seen as an object of embodiments of the present invention to provide a
flowline system and a method that solves the above mentioned problems, or other problems.

[0007] To better address one or more of these concerns, in a first aspect of the invention a
flowline system according to claim 1 is provided for processing food products

[0008] Accordingly, the distance between adjacent processed food products received by the
takeaway conveyor assembly will be reduced and preferably be minimized since now the slot
length is adapted to the length of the individual processed food products, e.g. a 80cm long
processed fish fillet will be given more slot length than a 50cm long processed fish fillet. This
means that the throughput of one or more subsequent processing steps performed by another
processing equipment, when the takeaway conveyor assembly is implemented as an infeed
conveyor, will be increased. An example of such one or more subsequent processing steps is
where the processed food product is e.g. transferred into a freezer apparatus, or to an
automatic cutting and/or trimming machine, e.g. where the processed food product may be
exposed by X-rays and where the resulting X-ray signals are processed and used as an
operation parameter in operating a cutting tool, such as a high pressure water jet. Other
subsequent processing steps could include cutting the processed food products on the
takeaway conveyor assembly.

[0009] The term length of the processed food product may according to the present invention
be understood as the length along a longitudinal axis of the processed food product meaning
that if the food product is a fish fillet, it is the length of the fish fillet, and if the food product is
loin of meat, it is the length of the loin.

[0010] Particularly, there is a plurality of workstations for each conveyor and the diverting
means may form the interface between the common conveyor and the individual workstations.
The control unit is adapted to allocate a slot length on the takeaway conveyor assembly in
accordance to a length of the processed food product, i.e. the control unit allocates space on
one common takeaway belt which joins products from a plurality of workstations - by this slot
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allocation, products from a plurality of workstations can be combined on one conveyor
assembly with sufficient space between individual products.

[0011] The takeaway conveyor assembly comprises a receiving conveyor arranged below the
plurality of workstations, and where the step of allocating the slot length in accordance to a
length of the processed food product comprises allocating such a slot length on the receiving
conveyor. The takeaway conveyor assembly comprises a receiving conveyor arranged below
the plurality of workstations and a buffer conveyor arranged downstream to the receiving
conveyor in an end-to-end arrangement, where the control unit is configured to utilize the
length of the processed food product in operating the speed of the receiving conveyor and/or
the buffer conveyor such that the slot length on the buffer conveyor is in line with the length of
the processed food product.

[0012] The release mechanism comprises a weighing unit configured to weigh the processed
food product. In an embodiment, the weight of the processed food product is compared to a
reference weights or weight distribution, and based thereon the length of the processed food
product is obtained. Accordingly, a simple solution is provided for utilizing the weighing data in
obtaining a length or length estimate of the processed food product. This may as an example
be performed by performing a calibration measurements where a particular type of food
product, e.g. cod fillets, are weighed and where the weight is linked to the length of the fish
fillets. Thus, a weight vs. length distribution is obtained. This may also be a process where e.g.
the first x number of food products are to start with assigned with a fixed sloth length,
sufficiently large, and where the length of the food products (e.g. the cod fillets) are in the
subsequent processing step determined and linked to the weight. The resulting distribution
may then be utilized in acquiring the weight or weight estimate of the processed food product.
As an example, said automatic cutting and/or trimming machine may determine the length of
the food products, and where after a sufficiently accurate distribution is obtained, that fixed slot
length "process” is replaced with a "dynamic process” where the slot length selection is based
on the length or length estimates of the food products.

[0013] The release mechanism comprises side by side arranged carrying members having
length at least equaling the length of the processed food product and configured to receive the
food product such that a longitudinal axis of the food product is essentially parallel to a
longitudinal axis of the carrying members, and where the control unit is further configured to
operate the releasing of the processed food product by means of simultaneously opening the
carrying members at their adjacent sides, causing the processed food product to fall there
through while maintaining the initial shape on the carrying members. It is thus ensured that the
processed food product will remain its initial shape on the release mechanism and thus be
optimally located/positioned for the one or more processing step which may e.g. include cutting
the food product into portions. In such instances, it is obviously important that the food product
is lying smoothly on the takeaway conveyor assembly, instead of being wrinkled that would
require a manual intervene to un-wrinkle and reposition it and thus prepare it for the at least
one subsequent processing step.
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[0014] In one embodiment, the release mechanism comprises a reference line configured to
indicate where one end of the processed food product is to be situated. In that way, it is
ensured that the processed food product always has a fixed reference point before it is
transferred to the takeaway conveyor assembly meaning that the assigned slot length will be
optimized.

[0015] In one embodiment, the system further comprises at least one imaging device for
capturing image data of the processed food product and a processor configured to process the
image data so as to determine the position of the processed food product on the release
mechanism and the length of the processed food product. Thus an accurate solution is
provided to determine the length of the food product. Moreover, there is no need for a
reference. The imaging device may e.g. comprise any type of digital camera.

[0016] In one embodiment, the system further comprises a quality inspection station including
at least one quality inspection device for determining the quality of the processed food product,
and a tracking device for tracking the processed food product to the workstation where the
food product was processed. The quality inspection device may comprise one or more of the
following: an X-ray apparatus, digital camera, line camera and the like, where the acquired
image data is processed by a processor and utilized to evaluate the quality of the processing. If
the quality is considered not to be acceptable, the tracking device is capable of identifying at
what processing station the food product was processed. The tracking device may e.g.
comprise a computer device that may evaluate, based on

1. a) the time when the processed food product was released from the processing station
(that step may trigger a signal), and

2. b) when the released processed food product arrived at the quality inspection station,
that this must be one and the same food product.

[0017] Other tracking devices may of course also be implemented, e.g. devices that may
comprise a digital camera that observes all the released food products and when they arrive at
the quality inspection station.

[0018] In one embodiment, the flowline system further comprises at least one buffer device
arranged below the release mechanism for temporarily receiving the processed food product
from the release mechanism and store it until a suitable slot on the takeaway conveyor
assembly has been allocated, followed by releasing the processed food product from the at
least one buffer device and into the allocated slot. Accordingly, the time it may take to allocate
the suitable slot length will not affect the throughput from an operator at the processing station,
e.g. in case of a scenario where the operator has already processed a given food product that
has not yet been released on the takeaway conveyor assembly. Instead, the at least one buffer
device may temporarily preserve the processed food product while the operator is processing
the subsequent food product. Even two or more buffer devices may be provided below each
other where the upmost buffer device may release the processed food product onto the
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underlying buffer device. The release mechanism may, as already addressed, comprise two
carrying members that are placed parallel to each other and are rotatable round elongated
rotation axes via an appropriate moving mechanism such that when being in a closing position,
they define a smooth surface, and when being in an open position, there is a gap there
between the allows the processed food product to fall down, preferably in a way such that its
initial position is preserved. The at least one buffer device may be similarly designed as the
release mechanism.

[0019] In a second aspect, the present invention relates to a method according to claim 7.

[0020] Accordingly, a method is provided that is capable of arranging the processed or pre-
processed food products such that their arrangement is adapted to one or more subsequent
processing steps, e.g. keep pre-defined distance between adjacent processed food products.

[0021] In one embodiment, the method further comprises transferring the processed food
product from the release mechanism onto a takeaway conveyor assembly such that the shape
of the processed food product is preserved. In that way, it is ensured that the processed food
product is optimally positioned and preserved for the one or more subsequent processing
steps.

[0022] The takeaway conveyor assembly comprises a receiving conveyor arranged below the
plurality of workstations, and where the step of allocating the slot length in accordance to a
length of the processed food product comprises allocating such a slot length on the receiving
conveyor. This receiving conveyor may e.g. be positioned such that it's free end acts as an
infeed for another food processing equipment which may comprise a conveyor arranged in an
end-to-an-end arrangement with the receiving conveyor, and where the dynamic allocation of
the slot length maximizes the infeed from the receiving conveyor and into the food processing
equipment.

[0023] In general the various aspects of the invention may be combined and coupled in any
way possible within the scope of the claimed invention. These and other aspects, features
and/or advantages of the invention will be apparent from and elucidated with reference to the
embodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Embodiments of the invention will be described, by way of example only, with reference
to the drawings, in which

figure 1 and 2 depict a perspective view and a top view of an embodiment of a flowline system
according to the present invention for processing food products,

figures 3 to 5 depict one embodiment of a release mechanism to be used in relation to the
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flowline system shown in figure 1 and 2,
figure 6 and 7 depict graphically one way of implementing the invention, and

Figures 8 to 10 depict another embodiment of the system.

DESCRIPTION OF EMBODIMENTS

[0025] Figures 1 and 2 depict a perspective view and a top view of an embodiment of a
flowline system 100 according to the present invention for processing food products, e.g. fish
fillets or any other type of food products.

[0026] The flowline system 100 comprises a feeding conveyor 101 for conveying the food
products to be processed in a direction as indicated by arrow 106 and a plurality of
workstations 102a,b arranged along the feeding conveyor 101.

[0027] Each of the plurality of workstations 102a.b comprises a diverting means or as shown
here sweep arms 105a,b for diverting food products from the feeding conveyor 101 to the
workstations, receiving areas 103a,b where the unprocessed food products are accumulated
together, processing tables 104a,b where the food products are processed by an operator (not
shown), and a release mechanism 109a,b configured to among other things to receive a food
product after being processed.

[0028] The flowline system 100 further comprises a control unit 107 that is among other things
configured to operate the diverting means in diverting the food products from the feeding
conveyor 101 to the workstations 102a,b. This may e.g. be based on which of the workstations
lack food products to be processed and which do not lack food products.

[0029] The flowline system 100 further comprises a takeaway conveyor assembly, which, as
shown in this embodiment, comprises a receiving conveyor 108 arranged below the plurality of
workstations 102a,b, where the receiving conveyor 108 is configured to receive processed
food products from the release mechanism 109a,b.

[0030] The control unit 107 is further configured to allocate a slot length on the receiving
conveyor 108 in accordance to a length of the processed food product, where the receiving
conveyor 108 conveys the received, processed food products in a direction as indicated by
arrow 116. This means that if e.g. the food products are fish fillets having variable length, e.g.
from 40cm-80cm, the slot length is allocated accordingly. As an example, a processed fish fillet
of 40cm may be allocated a slot length of 40cm plus 5¢cm on the opposite sides, i.e. 50cm, and
a processed fish fillet of 80cm may be allocated a slot length of 90cm. The term length shall
preferably be understood as the length along the longitudinal axis of the processed food
products.



DK/EP 3554971 T3

[0031] The release mechanism 109, which will be discussed in more details in relation to
figures 3-5, comprises a weighing unit configured to weigh the processed food product. This
weighing information may, as an example, be utilized to measure the yield of the processing,
where the food products may be weighed before the processing and after the processing at
the release mechanism. Also, in a preferred embodiment, the weight of the processed food
product may be used as an input in estimating the length of the processed food product by e.g.
means of comparing the weight with a reference distribution linking the weight of the processed
food product to the length.

[0032] Figures 3 to 5 show the release mechanism 109 discussed in relation to figures 1 and
2, where figure 3 shows the release mechanism 109 comprising said weighing unit 301, and
two side by side arranged carrying members 302, 303 having length at least equaling the
length of the processed food product, i.e. at least equaling the length of the longest food
product to be processed. One of the opposite sides of the release mechanism 109 may further
be configured to act as a reference line, e.g. side 304, so as to ensure that the reference
position of the processed food product is always the same. This may be crucial when allocating
the slot length for the processed food products to ensure their initial position at the release
mechanism 109 is always the same, e.g. if the processed food product is only two third of the
length of the release mechanism 109 it must be positioned at the correct reference position,
i.e. at said reference line.

[0033] In another embodiment, this may be solved by using a camera position above e.g. each
workstation where the image data indicate clearly the position of the food product, i.e. no
reference position is needed, and an accurate length of the processed food product.

[0034] The side by side arranged carrying members 302, 303 are connected to an opening
and closing mechanism (not shown) that is operated by the control unit 107 for opening and
closing the adjacent sides of the carrying members 302, 303, when the processed food
product has been assigned a slot on the receiving conveyor 108.

[0035] Figure 4 shows as an example where a processed food product 401 has been placed
onto the release mechanism 109 with one end of it facing said reference line 304, and such
that the longitudinal axis of the food product is substantially parallel to the longitudinal axis 402
of the release mechanism 109.

[0036] Figure 5 depicts an example where, in response to a control signal issued by the
control unit 107, the adjacent sides carrying members 302, 303 open downward
simultaneously causing the processed food product to fall down and into the slot that has been
assigned to this particular processed food product such that its length fits optimally into the
slot.

[0037] More importantly, due to the design of the release mechanism 109 it is ensured that
when the processed food product drops into said assigned slot length, it preserves the initial
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shape as shown in figure 4.

[0038] Figure 6 and 7 depict graphically one way of implementing the invention, where e.g. the
food product shown in figure 5 falls down towards the receiving conveyor 108 (see figure 1),
and where the slot length / shown in figure 6 has been allocated for this particular processed
food product 401, such that it fits in the most optimal way in the stream of processed food
items 601, 602 as shown in figure 7.

[0039] The processed, or pre-processed food products shown in figure 7 may form an infeed
stream of food products for a subsequent processing steps (e.g. freezing process), where, due
to the elimination of the space between adjacent food products, the throughput may be
increased.

[0040] Figures 8 to 10 depict another embodiment of the system shown in relation to figures 1
to 7, where, in this embodiment, the flowline system further comprises at least one buffer
device 801 arranged below the release mechanism 901 for temporarily receiving the
processed food product from the release mechanism and for storing it until a suitable slot on
the takeaway conveyor assembly has been allocated. The at least one buffer device 801,
which, as shown here, is a single buffer device, may be designed similarly to the release
mechanism as shown in figures 4 and 5.

[0041] Figure 8 depicts the step where a suitable slot /' has been detected for e.g. said fish
fillet 401 that has recently been processed by an operator (not shown). As shown here, the slot
[ is however not yet below the release mechanism 109. Both the release mechanism 109 and
the buffer device 801 are shown here in a closing position.

[0042] Figure 9 shows where the processed fish fillet 401 has been released from the release
mechanism 109 (e.g. as shown in figure 5), shown here in a closing position, and onto the
buffer device 801 that is positioned below the release mechanism 109. The buffer device 801
is shown here in a closing position and stores the processed fish fillet 401 until the slot length /
is below the buffer device 801. During this time, the operator has processed another fish fillet
(food product) and placed it onto the release mechanism 109.

[0043] Figure 10 shows the scenario where the processed fish fillet 401 has been released
from the buffer device 801 and is entering slot /. The buffer device has moved back to a
closing position. The fish fillet 901 is shown here being released from the releasing mechanism
109, shown here in an open position, and into the buffer device 801.

[0044] This cycle is then repeated for the subsequent fish fillets (food products).

[0045] While the invention has been illustrated and described in detail in the drawings and
foregoing description, such illustration and description are to be considered illustrative or
exemplary and not restrictive; the invention is not limited to the disclosed embodiments. Other
variations to the disclosed embodiments can be understood and effected by those skilled in the
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art in practicing the claimed invention, from a study of the drawings, the disclosure, and the
appended claims. In the claims, the word "comprising” does not exclude other elements or
steps, and the indefinite article "a" or "an" does not exclude a plurality. The mere fact that
certain measures are recited in mutually different dependent claims does not indicate that a
combination of these measures cannot be used to advantage.

REFERENCES CITED IN THE DESCRIPTION

Cited references

This list of references cited by the applicant is for the reader's convenience only. It does not
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Patentkrav

1. Flowline-system (100) til forarbejdning af fedevarer (401),
hvilket system omfatter:

* en tilfeorselstransporter (101) til at transportere fodevarer
(401), der skal forarbejdes,

* en flerhed af arbejdsstationer (102a,b) anbragt langs
tilfogrselstransportoren (101),

* en styreenhed (107),

* et omdirigeringsmiddel (105a,b), der er knyttet til hver
arbejdsstation i flerheden af arbejdsstationer (102a,b), til at
omdirigere fegdevarer (401) fra tilferselstransporteoren (101) til
arbejdsstationerne (102a,b), og

* en afhentningstransportgrindretning (108),

hvor hver arbejdsstation (102a,b) omfatter en
frigegrelsesmekanisme (10%9a,b), der er konfigureret til at

modtage en feodevare (401), efter at den er blevet forarbejdet,

0g overfgre den forarbejdede fedevare (401) til
afhentningstransportegrindretningen (9), hvor
afhentningstransportegrindretningen (9) omfatter en

modtagelsestransporter (108), der er anbragt under flerheden af
arbejdsstationer (102a,b), og en buffertransporter, der er
anbragt nedstrems for modtagelsestransportegren (108) 1 et ende-
til-ende arrangement, hvor frigerelsesmekanismen (109a,b)
omfatter en vejeenhed (301), der er konfigureret til at veje den
forarbejdede fegdevare (401),

kendetegnet wved, at

styreenheden (107) er tilpasset til at tildele en slotlangde pa
afhentningstransporterindretningen (108) 1 overensstemmelse med
en lengde af den forarbejdede fogdevare (401),

trinnet med at tildele slotlangden i overensstemmelse med en
lengde af den forarbejdede fgdevare (401) omfatter tildeling af
en sadan slotlangde pa modtagelsestransporteren (108),
styreenheden (107) er konfigureret til at anvende l&ngden af
den forarbejdede fgdevare (401) til at drive hastigheden af
modtagelsestransporteren (108) og/eller Dbuffertransporteren
saledes, at buffertransportgrens slotlengde er i

overensstemmelse med langden af den forarbejdede fodevare (401),
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og

frigegrelsesmekanismen (10%9a,b) omfatter side-om-side anbragte
bareelementer (302, 303), som hver har en langde, der 1 det
mindste svarer til langden af den forarbejdede feodevare (401),
og som er konfigureret til at modtage fedevaren (401) saledes,
at en fgdevares (401) langdeakse i det vasentlige er parallel
med en lengdeakse af bareelementerne (302, 303), og styreenheden
(107) endvidere er konfigureret til at drive friggrelsen af den
forarbejdede fogdevare (401) ved samtidig abning af
bareelementerne (302, 303) pa deres tilstedende sider, hvilket

far den forarbejdede fgdevare (401) til at falde derigennem.

2. Flowline-system (100) 1ifglge krav 1, hvor vegten af den
forarbejdede fgdevare (401) sammenlignes med en referencevagt
eller en vagtfordeling, og pa basis af dette opnas lzngden af

den forarbejdede fgdevare (401).

3. Flowline-system (100) ifelge et af de foregaende krav, hvor
frigerelsesmekanismen (109a, b) omfatter en referencelinje
(304), der er konfigureret til at angive, hvor en ende af den

forarbejdede fgdevare (401) skal befinde sig.

4. Flowline-system (100) ifelge et af de foregaende krav, der
endvidere omfatter mindst én billeddannelsesindretning til at
optage billeddata af den forarbejdede feodevare (401) og en
processor, der er konfigureret til at behandle billeddataene for

at bestemme la&ngden af den forarbejdede feodevare (401).

5. System (100) ifwlge et af de foregaende krav, der endvidere
omfatter:

* en kvalitetsinspektionsstation, der omfatter mindst én
kvalitetsinspektionsindretning til at bestemme kvaliteten af

den forarbejdede fgdevare (401), og

* en sporingsanordning til at spore den forarbejdede fgdevare
(401) frem til den arbejdsstation (102a,b), hvor fgdevaren (401)
blev forarbejdet.

6. Flowline-system (100) ifelge et af de foregdende krav, der
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endvidere omfatter mindst én bufferindretning (801), der er
anbragt under frigegrelsesmekanismen (109a,b), til midlertidigt
at modtage den forarbejdede fedevare (401) fra
frigegrelsesmekanismen (10%9a,b) og opbevare den, 1indtil en
passende slot pa afhentningstransporterindretningen (108) er
blevet tildelt, og efterfeolgende at frigore den forarbejdede
fogdevare (401) fra den mindst ene bufferindretning (801) og ind
i den tildelte slot.

7. Fremgangsmade til forarbejdning af fedevarer (401), hvilken
fremgangsmade omfatter:

* transport ved hijelp af en tilfgrselstransporter (101) af de
fedevarer (401), der skal forarbejdes,

* omdirigering af en fegdevare (401) fra tilfegrselstransporteren
(101) til en arbejdsstation (102a,b), der er wvalgt blandt en
flerhed af arbejdsstationer (102a,b), som er anbragt langs
tilfogrselstransportoren (101),

hvor fremgangsméaden endvidere omfatter:

* forarbejdning af fedevaren (401) pad arbejdsstationen (102a,b),
* placering af den forarbejdede fodevare (401) ra en
frigegrelsesmekanisme (109a,b),

hvor afhentningstransportgrindretningen (108) omfatter en
modtagelsestransporter (108), der er anbragt under flerheden af
arbejdsstationer (102a,b), hvor frigerelsesmekanismen (10%9a,b)
omfatter en vejeenhed (301), der er konfigureret til at veje den
forarbejdede fgdevare (401),

kendetegnet ved, at fremgangsmaden endvidere omfatter:
tildeling af en slotlangde pa en afhentningstransporter (108) i
overensstemmelse med en langde af den forarbejdede fgdevare
(401),

trinnet med at tildele slotlangden i overensstemmelse med en
lengde af den forarbejdede fgdevare (401) omfatter tildeling af
en sadan slotlangde pa modtagelsestransporteren (108), og
vegten af den forarbejdede fgdevare (401) sammenlignes med en
referencevagt eller en vagtfordeling, og pa basis af dette opnas

lengden af den forarbejdede fgdevare (401).
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_4_
8. Fremgangsmade ifglge krav 7, der endvidere omfatter
overforsel af den forarbejdede fedevare (401) fra
frigerelsesmekanismen (109a,b) til en

afhentningstransporterindretning (108) saledes, at formen af

den forarbejdede fgdevare (401) bevares.
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