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Fig. 1

(57) Abstract: The invention relates to a fish-supplying device (10), which is designed to supply fish (13) to a plurality of fish-processing
devices and comprises: a transverse conveyor (14), which is designed to convey the fish (13) transversely to the head-tail orientation
thereof in a transverse conveying direction (15), wherein the transverse conveyor (14) comprises a plurality of holding elements (17),
each of which is designed to individually hold one of the fish (13), and the transverse conveyor (14) has a controllable drive unit (19);
at least one loading device (11), which is designed to load the holding elements (17) of the transverse conveyor (14) with the fish; a
plurality of transfer devices (16), which are designed to selectively transfer the fish (13) from the transverse conveyor to the longitudinal
conveyors (12) arranged before the respective fish-processing devices, wherein the longitudinal conveyors (12) are designed to convey
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the fish (13) along the head-tail orientation thereof to the fish-processing machines; and a control device, which is designed to control
the at least one loading device (11), the transfer devices (16), and the conveying speed of the transverse conveyor (14) on the basis of
at least one predefined adjustment specification. The invention further relates to a corresponding method for supplying fish.

(57) Zusammenfassung: Die vorliegende Ertindung betrifft eine Fischzufiihreinrichtung (10), eingerichtet und ausgebildet zum Zu-
fiihren von Fischen (13) an mehrere Fischbearbeitungseinrichtungen und umtasst einen zum Férdern der Fische (13) quer zu ihrer
Kopt-Schwanz-Ausrichtung in Querforderrichtung (15) eingerichteten Querférderer (14), wobei der Quertdrderer (14) eine Vielzahl
von jeweils zur Einzelaufhahme eines der Fische (13) ausgebildeten Aufnahmeelementen (17) umfasst und der Querforderer (14) eine
steuerbar eingerichtete Antriebseinheit (19) aufweist, mindestens eine zum Beschicken der Aufnahmeelemente (19) des Querforderers
(14) mit den Fischen eingerichtete Beschickungseinrichtung (11), mehrere Ubergabeeinrichtungen (16), die zur selektiven Ubergabe der
Fische (13) von dem Querfdrderer an jeweils den Fischbearbeitungseinrichtungen vorgeordnete Langstorderer (12) ausgebildet sind,
wobei die Langsforderer (12) eingerichtet sind, die Fische (13) ldngs ihrer Kopf-Schwanz-Ausrichtung zu den Fischbearbeitungsma-
schinen zu férdern sowie eine Steuereinrichtung, die eingerichtet ist, die mindestens eine Beschickungseinrichtung (11), die Ubergabe-
einrichtungen (16) sowie die Fordergeschwindigkeit des Querforderers (14) auf Basis mindestens einer vorbestimmten Verteilvorschrift
zu steuern. Des Weiteren betrifft die Erfindung ein entsprechendes Verfahren zum Zufithren von Fischen.
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Fish-supplying Device and Method Therefor

The present invention concerns a fish feed-in device which is configured and designed
to supply fish to several fish-processing devices. The invention furthermore concerns a

method for supplying fish to several fish-processing machines.

Such arrangements and methods are used in the fish-processing industry. In particular,
on automatic processing of fish, it is necessary to supply the fish to the respective fish-

processing devices automatically.

Document WO 03/013262 describes for example a method for automated processing
of fish, and a plant for preparation and processing of fish. The fish are supplied to
processing machines, in particular machines for automatic gutting, automatically in a
controlled fashion via corresponding infeed devices. The infeed device used is a supply
conveyor on which the fish are conveyed in the fish longitudinal direction. By means of
controllable deflectors, the fish are supplied to the respective processing machines in
that the fish are each pushed by the deflector from the conveyor onto a chute which

leads to the respective processing machine.

The known apparatuses and methods for supplying fish have a number of
disadvantages. Firstly, when fish are conveyed in the longitudinal orientation, i.e. head
or tail first, as known from the prior art, the maximum number of fish which can be
conveyed per time unit has an upper limit. The fish are usually conveyed in the
longitudinal direction by means of conveyor belts on which the fish are transported
while lying flat. To avoid uncontrolled slipping of the fish on infeed onto such conveyor
belts, there is an upper limit to the maximum conveying speed. A further disadvantage
is that each fish on the conveyor beit occupies a portion in the conveying direction
which corresponds at least to its body length, thereby also limiting the maximum
conveying speed.

A further disadvantage is that with today's desired high throughput rates of fish per time
unit, it is no longer possible for operators to lay the fish manually on such a conveyor

belt and achieve the desired conveying speeds.
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There is furthermore the need to supply the fish at a central location of the plant for
further fish-processing, and distribute these automatically to several fish-processing

devices with as high a throughput rate as possible.

it is therefore an object of the present invention to propose a fish feed-in apparatus
which guarantees an optimal supply of fish to several processing devices with
simultaneously as high a conveying speed is possible. The object furthermore

comprises the proposal of a corresponding method.

The object is achieved by the fish feed-in device cited hereinbefore, wherein this
comprises a transverse conveyor which is designed to convey the fish transversely to
their head-tail orientation in a transverse conveying direction, wherein the transverse
conveyor comprises a plurality of receptacles each configured to individually hold one
of the fish, and the transverse conveyor also comprises a controllable drive unit, and
the fish feed-in device furthermore comprises at least one feeder device configured to
supply fish to the receptacles of the transverse conveyor, and a plurality of transfer
devices which are configured to selectively transfer the fish from the transverse
conveyor to the respective longitudinal conveyor arranged upstream of the respective
fish-processing device, wherein the longitudinal conveyors are designed to convey the
fish in their head-tail orientation to the fish-processing machines, and a control device,
which is designed to control the at least one feeder device, the transfer devices, and
the conveying speed of the transverse conveyor on the basis of at least one predefined
distribution specification. In this way, it is possible to distribute the fish optimally to
several fish-processing devices with high conveying speeds. Firstly, the transverse
conveyor offers the advantage that the fish are densely packed and hence a large
number of fish can be conveyed per length portion. Secondly, the transverse conveyor
aliows correspondingly high conveying speeds since the fish are held individually and
securely centred by means of the receptacles, and also the space required in the

conveying direction is substantially restricted to the width of the fish.

A further advantage is that the infeed of fish to the receptacles by means of the feeder
devices is substantially automated. The feeder devices are therefore designed and
configured for precise, automatic infeed to the receptacles so that even at high
conveying speeds of the transverse conveyor, a precise infeed to the receptacles is

guaranteed at all times.
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Because of the control of the at least one infeed device, the transfer device and the
conveying speed of the transverse conveyor by means of the specifically configured
control device, the infeed of fish to the further fish-processing devices is optimised in all
respects. By means of the predefined distribution specification, the total conveying rate
of the transverse conveyor is predefined by the available take-up performance of the
respective fish-processing devices. In the case of failure of one of the fish-processing
devices or reduced performance thereof, by means of the control device on the basis of
the predefined distribution specification, the respective transfer device is made to
transfer fewer fish accordingly to the respective longitudinal conveyor. Insofar as intake
capacity is available on other fish-processing devices, the fish which are not transferred
to the failed fish-processing machines are transferred to another longitudinal conveyor
by means of the transfer devices, and/or the conveying speed of the transverse

conveyor is reduced accordingly.

It is particularly advantageous that by means of the fish feed-in device according to the
invention and by means of the method according to the invention, the total plant
comprising the fish feed-in device and the fish-processing devices has great flexibility
with regard to its physical arrangement. Thus the distances between the individual fish-
processing devices need not be equidistant, since the transfer of fish may be adapted
to the circumstances by means of the predefined distribution specification.

A suitable embodiment of the invention is characterised in that the at least one feeder
device comprises at least one clocking flap element which is movable under control
and configured, by means of a clocking control signal generated by the control device,
to control the infeed of fish to one of the receptacles at a preselected output time. In
this way, each fish is transferred to the receptacle passing the clocking flap element at
the correct time. Because the control device is designed and configured to control the
clocking flap element, it is possible to supply the receptacles precisely and with
correspondingly high conveying speeds of the transverse conveyor.

A further advantage is that, on failure of one of the fish-processing devices in dynamic
operation, it is possible to refrain from supplying the receptacles from which the fish
would, in normal operation, have been transferred to said machine by means of the
correspondingly assigned transfer device. In this way, operation may be sustained
without interruption even on failure of individual fish-processing machines, and a

shutdown of the entire plant may be largely avoided.
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A preferred development of the invention is distinguished in that the feeder device
comprises a guide plane which is arranged inclined, such that under the effect of
gravity, the fish automatically come to lie in a first retaining area in front of the clocking
flap element when the latter is in a closed position, and automatically move in the
direction of the transverse conveyor into the respective receptacle when said clocking
flap element is in an open position. This guarantees that the fish are transferred to the
receptacles in a controlled and cyclic fashion. The fish thus initially come to rest in the
retaining area. From this rest position, the fish are then transferred by means of the

clocking flap element to the respective receptacle.

According to a preferred embodiment of the invention, the feeder device comprises a
storage flap element which is movable under control, wherein the storage flap element
is arranged upstream of the clocking flap element so as to form a flap cascade. in other
words, the feeder devices are each configured as a stepped cascade. This ensures on
the one hand that no fish slips down the guide plane uncontrolledly, i.e. without first
coming to rest if both the clocking flap element and the storage flap element are in the
open position. On the other hand, this offers increased convenience for the operator
who supplies the fish to the feeder device. Since it is ensured that the fish are briefly
stopped by means of the above-mentioned flap cascade in order then to be transferred
to the receptacles from this rest position, i.e. from defined starting conditions, the
operator need merely ensure that a fish is placed in a region in front of the storage flap
element in good time. The further infeed to the receptacles takes place, as described
above, automatically by the control device and requires no further intervention by the

operator.

A further suitable embodiment of the invention is characterised in that the control
device is configured to control the flap cascade such that when the clocking flap
element is moved from an open position to a closed position, the storage flap element
is moved from a closed position to an open position, and vice versa. In this way, the
infeed performance of the feeder device, i.e. the number of fish which can be supplied
by the respective feeder device per time unit, is increased further. Thus the necessary
times for moving the clocking flap element and storage flap element, and the inertia of
the fish on acceleration on the guide plane under gravity, are taken into account by the
control device so that for example the storage flap element releases a fish even before

the clocking flap element has reached its closed position.
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According to a preferred embodiment, a sensor means for fish detection is arranged in
the region of the storage flap element, and is designed and configured to detect the
presence of a fish in a waiting area in front of the storage flap element and report this
to the control device. By means of the sensor means, the control device automatically
detects when a fish is present in front of the storage flap. In particular, the control
device is configured to conduct said fish directly where possible into the retaining area
in front of the clocking flap element as soon the retaining area in front of the clocking

flap element is free of fish.

A further suitable embodiment of the invention is characterised in that several of the
feeder devices are arranged next to and offset to each other in the transverse
conveying direction by at least a width of the receptacle. This offers the advantage of
increasing the number of fish which can be transferred to the receptacles per time unit,
and hence the total throughput performance of the supply device according to the
invention. A further advantage is that because of the offset arrangement of the feeder
devices, the receptacles may be supplied without interruption, i.e. the receptacles can
be supplied without any of the receptacles remaining empty. In this way, the conveying
capacity of the transverse conveyor is utilised to the optimum. The transverse conveyor

is in particular configured and designed as a circulating conveyor.

A suitable embodiment of the invention is characterised in that each of the receptacles
is configured so as to be pivotable about a transverse axis. The receptacles of the
transverse conveyor are configured and designed so as to be pivotable, such that on
delivery of the fish to the respective transfer devices, these can be tilted in order to

transfer the fish to the respective longitudinal conveyor.

A preferred development of the invention is distinguished in that the transfer devices
each comprise an ejecting diverter which is configured and designed to pivot the
respective receptacle from a fish transport position into a fish ejection position by
means of a transfer control signal generated by the control device. In the fish transport
position, the receptacles are therefore preferably arranged horizontally and form a
corresponding transport plane for conveying the individual fish lying in the receptacles
in the conveying direction. In the fish ejection position, the receptacles are tilted so that
the fish slide under the effect of gravity below the transport plane formed by the

receptacles and are transferred to the respective longitudinal conveyor. Particularly
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preferably, the ejecting diverter comprises a pivot guide configured so as to be

controllable by means of the transfer control signal.

A further suitable embodiment of the invention is characterised in that the transfer
devices each comprise guiding means in the region of the ejecting diverter, which
means are configured to transfer the fish from the receptacles in the fish ejection
position to the respective longitudinal conveyor under the effect of gravity. The guiding
means guarantee a controlled transfer of the fish to the respective longitudinal

conveyor so that the fish are transferred in a targeted fashion without damage.

According to a further preferred embodiment, the transfer devices each comprise fish
occupation sensors which are configured to report to the control device whether the
respective longitudinal conveyor is occupied by a fish or is free in the region of the
transfer device. The fish occupation sensors are configured to notify the control device
of whether further fish may be transferred to the respective longitudinal conveyor at the
respective transfer devices. If for example one of the fish-processing devices fails, the
respective longitudinal conveyor may temporarily not accept further fish. This is reliably
detected by means of the fish occupation sensors and taken into account by the control
device on transfer of the fish by means of the transfer devices, on the basis of the
predefined distribution specification.

A further suitable embodiment of the invention is characterised in that the control
device is configured to assign the receptacies, when supplied with fish, to a respective
fish-processing machine on the basis of the predefined distribution specification, and to
determine an allocation specification. The predefined distribution specification
comprises a preset distribution key, according to which the fish are assigned to the
respective fish-processing devices. On the basis of this predefined distribution
specification, the control device establishes the allocation specification which assigns
each of the occupied receptacles to one of the longitudinal conveyors or a respective
fish-processing device. in other words, each receptacle is initially assigned to one of
the fish-processing devices. If, during dynamic operation, the take-up performance of
the individual fish-processing devices changes, for example due to faults or other
events refevant for the respective throughput rate, the control device is configured to
adapt the distribution specification and/or allocation specification accordingly in order to
continue to guarantee the optimal supply of fish to the respective fish-processing

machines.
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According to a further preferred embodiment, the control device is configured to
determine the positions of th.e receptacles and determine the respective output times
on the basis of the allocation specification and the determined positions of the
receptacles. In other words, the control device is configured to monitor the position of

the receptacles at all times.

A suitable embodiment of the invention is characterised in that the control device is
configured to determine the respective take-up performance of the fish-processing
machines and/or the occupation states of the transfer devices, and from this determine
the actual take-up performance for each fish-processing device. This offers the
advantage that the distribution and/or allocation specification is at all times adapted

optimally depending on the actual take-up performance.

According to a further preferred embodiment, the control device comprises a
comparison unit which is adapted to compare the actual take-up performance of each
of the fish-processing devices with a predetermined nominal take-up performance
assigned to the respective fish-processing device, and if at least one of the actual take-
up performances falls below the respective assigned nominal take-up performance, to
adapt the predefined distribution specification such that the respective nominal take-up
performance is at least temporarily reduced. In this way, a reduced intake by individual
fish-processing devices is detected by means of the control device, and the infeed of
fish to the longitudinal conveyors is adapted accordingly.

A further suitable embodiment of the invention is characterised in that the control unit is
furthermore configured to determine a total actual take-up performance as a sum of the
actual take-up performances of the fish-processing machines, and control the convey-
ing speed of the transverse conveyor such that the infeed to the receptacles is
uninterrupted. The uninterrupted filling of the receptacles has a particularly advant-
ageous effect that, after stoppage of the transverse conveyor and/or re-acceleration of
the transverse conveyor to the original conveying speed, the receptacles are supplied

without interruption so that the maximum supply performance is provided immediately.

The object is also achieved by the method cited hereinbefore, wherein the method
comprises the following steps: conveying the fish transversely to their head-tail

orientation in the transverse conveying direction by means of a plurality of receptacles
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of a transverse conveyor which are each formed to individually hold one of the fish,
infeed to the receptacles of the transverse conveyor by means of a feeder device,
selective transfer of the fish by means of transfer devices from the transverse conveyor
to the respective longitudinal conveyors arranged upstream of the fish-processing
machines, conveying of the transferred fish in their head-tail orientation to the fish-
processing machines by means of the longitudinal conveyors, controlling the infeed to
the receptacles and the selective transfer of the fish on the basis of at least one

predefined distribution specification.

The advantages associated with the method according to the invention have already
been explained above in connection with the fish feed-in device according to the
invention. To avoid repetition, reference is made to the advantages described there

which apply accordingly to the method according to the invention.

A suitable embodiment of the invention is distinguished by generation of a clocking
control signal by means of the control device, and activation of at least one clocking
flap element of the feeder device which is movable under control, and infeed of fish to

the receptacles at a preselected output time.

A preferred development of the invention is distinguished in that, under the effect of
gravity, the fish automatically come to lie in a first retaining area in front of the clocking
flap element when the latter is in a closed position, and automatically move in the
direction of the transverse conveyor into the respective receptacle when said clocking

flap element is in an open position, in that the fish slide down an inclined guide plane.

According to a further preferred embodiment of the invention, on infeed to the
receptacles, the fish pass under cyclic control through a flap cascade formed by the
clocking flap element and a storage flap element which is arranged upstream thereof

and is movable under control.

A further suitable embodiment of the invention is characterised in that the flap cascade
is controlled by means of the control device such that when the clocking flap element is
in the open position, the storage flap element is in a closed position, or when the
storage flap element is in an open position, the clocking flap element is in the closed

position.
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According to a further preferred embodiment, the method according to the invention
comprises detection, by means of a sensor means, of whether a waiting area in front of
the storage flap element is occupied by a fish or is free, and reporting of the detected

state to the control device.

A further suitable embodiment of the invention is characterised by infeed to the
receptacles by means of several feeder devices arranged next to and offset to each

other in the transverse conveying direction by at least a width of the receptacles.

A further advantageous embodiment of the invention is characterised by generation of
a transfer control signal by means of the control device, and actuation of a pivot

movement of the receptacles from a fish transport position into a fish ejection position
by means of a respective ejecting diverter for transfer of a fish from a receptacle to the

respective longitudinal conveyor.

A suitable embodiment of the invention is characterised by guidance of the fish onto
the respective longitudinal conveyor under the effect of gravity in the region of the

ejecting diverter by means of guiding means.

A preferred development of the invention is characterised by detection of the occupa-
tion state of the transfer devices by means of fish occupation sensors, and reporting of
whether the respective longitudinal conveyor is occupied by a fish or is free in the
region of the transfer device, by transmission of the detected occupation state to the

control device.

According to a further preferred embodiment of the invention, the transverse conveyor
is driven by means of a controllable drive unit and the conveying speed is set by means

of the control device.

A further suitable embodiment of the invention is characterised by allocation of the
receptacles, on infeed of fish thereto, to one of the respective fish-processing machines
on the basis of a predefined distribution specification, and production of an allocation

specification.
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A suitable embodiment of the invention is characterised by determination of the
position of the receptacles and determination of the respective output times by means

of the allocation specification and the determined positions of the receptacles.

According to a further preferred embodiment, the take-up performances of the fish-
processing machines and/or the occupation states of the transfer devices are
monitored and from this, the actual take-up performance for each fish-processing

device is determined.

A further suitable embodiment of the invention is characterised by comparison of the
actual take-up performance of each fish-processing device with a predetermined
nominal take-up performance assigned to the respective fish-processing device, and if
at least one of the actual take-up performances falls below the respective assigned
nominal take-up performance, adaptation of the predetermined distribution specification

such that the respective nominal take-up performance is at least temporarily reduced.

A further suitable embodiment of the invention is characterised by determination of a
total actual take-up performance as a sum of the actual take-up performances of the
fish-processing machines, and control of the conveying speed of the transverse
conveyor such that the infeed to the receptacles is uninterrupted.

Further preferred and/or suitable features and embodiments of the invention arise from
the sub-claims and the description. Particularly preferred embodiments are explained in
more detail with reference to the enclosed drawings. To avoid repetition, the method

according to the invention is explained in more detail below together with the fish feed-

in device according to the invention. The drawings show:

Fig. 1 a perspective view of an exemplary fish feed-in device according to the
invention with three feeder devices and eight longitudinal conveyors,

Fig. 2 a perspective view of the transverse conveyor according to the invention
with a transfer device,

Fig. 3 a partial extract of the fish feed-in device shown in figure 1,
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Fig. 4 an exemplary embodiment of one of the feeder devices in perspective

view,

Fig. 5 a perspective, detail view of the transverse conveyor and a transfer

device,

Fig. 6 the detail view shown in figure 5 from a rear perspective,

and

Fig.7 the detail view shown in figures 5 and 6 in a view from below.

Figure 1 shows a perspective view of a fish feed-in device 10 according to the
invention. As an example, the fish feed-in device 10 is configured with three feeder
devices 11 and eight longitudinal conveyors 12. By means of the longitudinal
conveyors 12, fish 13 (not shown in figure 1) are guided to several fish-processing
devices. The fish-processing devices, for example slaughtering and/or gutting
machines, are not shown in the drawing for reasons of clarity. The number of fish feed-
in devices 10 shown, and the number of longitudinal conveyors 12, is evidently not
restricted to the number shown in figure 1 but purely exemplary. As explained initially,
one essential advantage of the present invention is that the number of feeder devices
11 and the number of longitudinal conveyors 12 and fish-processing machines

connected thereto, may be configured arbitrarily according to application.

The fish feed-in device 10 according to the invention comprises a transverse conveyor
14 which is configured to convey the fish 13 transversely to their head-tail orientation in
the transverse conveying direction 15. The head-tail orientation is based on a
theoretical axis running from the head to the tail of the fish 13. The fish 13 are
conveyed by means of the transverse conveyor 14 transversely to this axis in the
transverse conveying direction 15. The transverse conveying direction 15 and said axis
here form a right angle or approximately a right angle. The orientation of the fish 13, i.e.
the direction in which the head of the fish 13 is pointing, is in principle arbitrary.
Preferably however, the fish are oriented on the transverse conveyor 14 such that they

are then conveyed tail first by means of the longitudinal conveyor 12.
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Fig. 2, which shows a perspective view of the transverse conveyor 14 according to the
invention with just one transfer device 16, reveals that the transverse conveyor 14
comprises a plurality of receptacles 17 each configured to receive an individual fish 13.
The length of the receptacles 17 is greater than the greatest length of the fish 13.
Preferably, the receptacles 17 have edge elements 18 which protrude upward relative
to the bottom of the receptacles 17, so that the fish 13 are conveyed securely by the
receptacles 17 in the transverse conveying direction 15. Furthermore preferably, the
bottom is formed inclined towards the middle of the receptacles 17, so that the fish 13
are automatically centred in the receptacles 17 under the effect of gravity. The
transverse conveyor 14 has a drive unit 19 which is configured so as to be controllable

and comprises for example one or more controllable servomotor drives.

As shown as an example in figure 1, the fish feed-in device 10 according to the
invention comprises at least one feeder device 11 configured to supply fish 13 to the
receptacles 17 of the transverse conveyor 14. The fish 13 are preferably transferred to
the feeder devices 11 manually by operators, and said feeder devices 11 then fully
automatically feed the fish 13 into the receptacles 17 of the transverse conveyor 14.
The feed devices 11 and the receptacles 17 are configured such that each of the
receptacles 17 can be supplied with one of the fish 13.

Furthermore, the fish feed-in device 10 according to the invention comprises several
transfer devices 16 which are configured for selective transfer of the fish from the
transverse conveyor 14 to the respective longitudinal conveyor 12 arranged upstream

of the fish-processing devices.

By means of a control device (not shown in the drawing), the at least one feeder device
11, the transfer devices 16 and the conveying speed of the transverse conveyor 14 are
controlled on the basis of at least one predefined distribution specification. In other
words, the control device is designed and configured to control or regulate the above-

mentioned components.

Preferably, the feeder device 11 shown as an example in Fig. 4 comprises at least one
clocking flap element which is movable under control. This is configured to control, by
means of a clocking control signal generated by the control device, the infeed of fish 13
to one of the receptacles 17 at a preselected output time. In other words, the control
device is designed and configured such that one of the fish 13 is transferred to the
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respective receptacle 17 passing the clocking flap element 20 by means of the clocking
flap element 20, insofar as the infeed of fish 13 is provided according to the predefined
distribution specification, so that the receptacle 17 is supplied with one single one of
the fish 13.

Advantageously, the feeder device 11 comprises a guide plane 21 which is arranged
inclined such that under the effect of gravity, the fish 13 automatically come to lie in a
first retaining area 22 in front of the clocking flap element 20 when the latter is in its
closed position, and automatically move in the direction of the transverse conveyor 14
into the respective receptacle 17 when the clocking flap element 20 is in an open

position. In Fig. 4, the clocking flap element 20 is shown in the closed position.

According to an advantageous development of the invention, the feeder device 11
comprises a storage flap element 23 which is movable under control. The storage flap
element 23 together with the clocking flap element 20 forms a flap cascade 24. The fish
13 are brought via the guide plane 21 into a waiting area 25 in front of the storage flap
element 23. When the storage flap element 23 is in an open position, the respective
fish 13 moves under the effect of gravity into the first retaining area 22 and comes to
rest in front of the clocking flap element 20 which is in the closed position, until this
moves into the open position and the fish 13 enters the respective receptacle 17 as
described above.

Advantageously, the control device is configured to control the flap cascade 24 such
that when the clocking flap element 20 moves from the open position to the closed
position, the storage flap element 23 moves from the closed position to the open
position, and vice versa. The control device is consequently configured, in knowledge
of the inertia behaviour of the fish 13, to take account of the delays occurring such that
the opening process of the storage flap element 23 begins for example even while the
clocking flap element 20 is still in the open position. It is however ensured that the
clocking flap element 20 is already in the closed position or has already closed so far
that the respective fish 13 comes to rest in the first retaining area 22. In this way, it is
ensured that the fish 13 stops temporarily at least in the first retaining area 22.

According to a preferred embodiment of the invention, a sensor means 26 for fish

detection is arranged in the region of the storage flap element 23. The sensor means is
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configured and designed to detect the presence of a fish 13 in the waiting area 25 in

front of the storage flap element 23, and report this to the control device.

Advantageously, several of the feeder devices 11 are arranged next to and offset to
each other in the transverse conveying direction 15 by at least a width of the receptacle
17. The number of feeder devices 11 arranged offset can be selected freely depending
on need. As shown as an example in figure 4, the fish feed-in device 10 according to
the invention may comprise four of the feeder devices 11. The feeder devices 11 are
preferably arranged each offset by the width of a receptacle 17, so that successive

receptacles 17 can be supplied without interruption.

The receptacles 17 of the transverse conveyor 14 preferably form a circulating
conveyor. The receptacles 17 forming the transverse conveyor 14 are each guided via
at least two drive wheels 27, each driven by the drive unit 19. Particularly preferably,
each of the receptacles 17 is configured so as to be pivotable about a transverse axis
33. In other words, the receptacles 17 and the transverse conveyor 14 are configured
such that the receptacles 17 can be tilted by means of the control device. Due to the
oblique position of the receptacle 17, the fish 13 present in the respective receptacle 17
therefore slides out under the effect of gravity and is guided onto the respective

longitudinal conveyor 12 in the region of the transfer devices 16.

Fig. 5 shows in detail, in a perspective view, the transverse conveyor 14 and one of the
transfer devices 16. The transfer devices 16 each comprise an ejecting diverter 28
which is designed and configured to pivot the respective receptacle 17 from a fish
transport position into a fish ejection position by means of a transfer control signal
generated by the control device. The fish ejection position corresponds to the oblique
position described above of the respective receptacle 17, wherein the drawing only

shows the fish transport position.

A preferred development is characterised in that the ejecting diverter 28 comprises a
pivot guide 29 which is configured so as to be controllable by means of the transfer
control signal. The pivot guide 29 comprises pivot elements 30. In the fish transport
position, as shown in figures 4 and 5, the pivot element 30 is oriented such that the
receptacles 17 are guided in the transverse conveying direction 15. If the pivot element
30 is pivoted by means of the transfer control signal into a lower position (not shown in

the drawing), the rear part of the receptacle 17 relative to the transverse conveying
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direction 15 is tilted about the transverse axis 33, in that the rear part of the receptacle
17 is guided via the pivot element 30 and the deflection guide 31 such that the

respective receptacle 17 is brought into the fish ejection position.

Preferably, the transfer devices each comprise guiding means 32 in the region of the
ejecting diverter 28, which means are configured to transfer the fish 13 from the
receptacles 17 in the fish ejection position onto the respective longitudinal conveyor 12
under the effect of gravity.

Figures 6 and 7 also show the detail view shown in figure 5 from a rear perspective and

in a view from below respectively.

According to a further advantageous embodiment of the invention, it is provided that
the transfer devices 16 each comprise fish occupation sensors (not shown in the

drawing). The fish occupation sensors are configured to report to the control device
whether the respective longitudinal conveyor 12 is occupied by a fish 13 or is free in

the region of the transfer device 16.

Preferably, the control device is configured, on the supply of fish 13 to the receptacle
17, to assign said receptacle 17 to one of the fish-processing machines on the basis of
the predefined distribution specification, and to determine an allocation specification.
Furthermore, the control device is in particular configured to determine the positions of
the receptacles 17 and determine the respective output times on the basis of the
allocation specification and the determined positions of the receptacles 17. The
positions may be determined for example by a reference sensor which detects when a
receptacle 17 passes a reference position. Since the control device is also configured
to predefine and set the conveying speed of the transverse conveyor 14, it is
furthermore preferably configured to determine the positions of the receptacles 17 on
the basis of the position signals supplied by the reference sensor and the conveying

speed.

Advantageously, the control device is configured to determine the take-up performance
of the fish-processing machines and/or the occupation states of the transfer devices
16, and from this determine an actual take-up performance for each fish-processing

device.
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According to a further preferred embodiment of the invention, the control device
comprises a comparison unit which is adapted to compare the actual take-up
performance of each fish-processing device with a predefined nominal take-up
performance assigned to the respective fish-processing device, and if at least one of
the actual take-up performances falls below the respective assigned nominal take-up
performance, to adapt the predefined distribution specification such that the respective
nominal take-up performance is at least temporarily reduced.

Preferably, the control unit is furthermore configured to determine a total actual take-up
performance as a sum of the actual take-up performances of the fish-processing
machines, and to control the conveying speed of the transverse conveyor 14 such that

the receptacles 17 are supplied without interruption.
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Claims

1. Fish feed-in device which is configured and designed to supply fish to a plurality of fish-

processing devices and comprises:

a transverse conveyor designed to convey the fish transversely to their head-tail orientation
in a transverse conveying direction, wherein the trans-verse conveyor comprises a plurality of
receptacles each designed to individually hold one of the fish, and the transverse conveyor has a

controllable drive unit,

at least one feeder device which is designed to supply fish to the receptacles of the
transverse conveyor,

a plurality of transfer devices which are designed to selectively transfer the fish from the
transverse conveyor to the longitudinal conveyors arranged upstream of the respective fish-
processing devices, wherein the longitudinal conveyors are designed to convey the fish in their

head-tail orientation to the fish-processing machines, and

a control device, which is designed to control the at least one feeder device, the transfer
devices and the conveying speed of the transverse conveyor on the basis of at least one predefined
distribution specification.

2. Fish feed-in device according to claim 1, wherein the at least one feeder device comprises
at least one clocking flap element which is movable under control and configured, by means of a
clocking control signal generated by the control device, to control the infeed of fish to one of the
receptacles at a preselected output time.

3. Fish feed-in device according to claim 2, wherein the feeder device comprises a guide plane
which is arranged inclined such that under the effect of gravity, the fish automatically come to lie in
a first retaining area in front of the clocking flap element when the latter is in a closed position, and
automatically move in the direction of the transverse conveyor into the respective receptacle when

said clocking flap element is in an open position.

4. Fish feed-in device according to claim 3, wherein the feeder device comprises a storage flap
element which is movable under control, wherein the storage flap element is arranged upstream of

the clocking flap element so as to form a flap cascade.

CA 3019454 2018-11-13



18

5. Fish feed-in device according to claim 4, wherein the control device is configured to control
the flap cascade such that when the clocking flap element is moved from an open position to a
closed position, the storage flap element is moved from a closed position to an open position, and
vice versa.

6. Fish feed-in device according to claim 5, wherein a sensor means for fish detection is
arranged in the region of the storage flap element, and is designed and configured to detect the
presence of a fish in a waiting area in front of the storage flap element and report this to the control
device.

7. Fish feed-in device according to any one of claims 1 to 6, wherein several of the feeder
devices are arranged next to and offset to each other in the transverse conveying direction by at
least a width of the receptacle.

8. Fish feed-in device according to any one of claims 1 to 7, wherein the receptacles of the
transverse conveyor form a circulating conveyor.

9. Fish feed-in device according to any one of claims 1 to 8, wherein each of the receptacles is
configured so as to be pivotable about a transverse axis.

10. Fish feed-in device according to claim 9, wherein the transfer devices each comprise an
ejecting diverter which is configured and designed to pivot the respective receptacle from a fish
transport position into a fish ejection position by means of a transfer control signal generated by the

control device.

11. Fish feed-in device according to claim 10, wherein the ejecting diverter comprises a pivot
guide which is configured so as to be controilable by means of the transfer control signal.

12. Fish feed-in device according to any one of claims 9 to 11, wherein the transfer devices each
comprise guiding means in the region of the ejecting diverter, which means are configured to
transfer the fish from the receptacles in the fish ejection position to the respective longitudinal

conveyor under the effect of gravity.

13.  Fish feed-in device according to any one of claims 1 to 12, wherein the transfer devices each
comprise fish occupation sensors which are configured to report to the control device whether the
respective longitudinal conveyor is occupied by a fish or is free in the region of the transfer device.
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14, Fish feed-in device according to any one of claims 1 to 13, wherein the control device is
configured to assign the receptacles, when supplied with fish, to a respective fish-processing
machine on the basis of the predefined distribution specification and to determine an allocation
specification.

15. Fish feed-in device according to claim 14, wherein the control device is configured to
determine the positions of the receptacles and determine the respective output times on the basis

of the allocation specification and the determined positions of the receptacles.

16.  Fish feed-in device according to any one of claims 1 to 15, wherein the control device is
configured to determine the respective take-up performance of the fish-processing machines and/or
the occupation states of the transfer devices and from this determine the actual take-up performance
for each of the fish-processing devices.

17. Fish feed-in device according to claim 16, wherein the control device comprises a
comparison unit which is adapted to compare the actual take-up performance of each of the fish-
processing devices with a predetermined nominal take-up performance assigned to the respective
fish-processing device, and if at least one of the actual take-up performances falls below the
respective assigned nominal take-up performance, to adapt the predefined distribution specification

such that the respective nominal take-up performance is at least temporarily reduced.

18. Fish feed-in device according to claim 17, wherein the control device is furthermore
configured to determine a total actual take-up performance as a sum of the actual take-up
performances of the fish-processing machines, and control the conveying speed of the transverse
conveyor such that the infeed to the receptacles is uninterrupted.

19. Method for supplying fish to a plurality of fish-processing machines, comprising the steps:

- conveying the fish transversely to their head-tail orientation in the transverse conveying
direction by means of a plurality of receptacles of a transverse conveyor which are each designed

to individually hold one of the fish,
- infeed to the receptacles of the transverse conveyor by means of a feeder device,

- selective transfer of the fish by means of transfer devices from the transverse conveyor to

respective longitudinal conveyors arranged upstream of the fish-processing machines,
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- conveying of the transferred fish in their head-tail orientation to the fish-processing
machines by means of the longitudinal conveyors,

- controlling the infeed to the receptacles and the selective transfer of the fish on the basis
of at least one predefined distribution specification.

20. Method according to claim 19, comprising generation of a clocking control signal by means
of the control device, and activation of at least one clocking flap element of the feeder device which
is movable under control, and infeed of fish to the receptacles at a preselected output time.

21.  Method according to claim 20, wherein under the effect of gravity, the fish automatically
come to lie in a first retaining area in front of the clocking flap element when the latter is in a closed
position, and automatically move in the direction of the transverse conveyor into the respective
receptacle when said clocking flap element is in an open position, in that the fish slide down an
inclined guide plane.

22, Method according to claim 21, wherein on infeed to the receptacles, the fish pass under
cyclic control through a flap cascade formed by the clocking flap element and a storage flap element
which is arranged upstream thereof and is movable under control.

23. Method according to claim 22, comprising the control of the flap cascade by means of the
control device such that when the clocking flap element is in the open position, the storage flap
element is in a closed position, or when the storage flap element is in an open position, the clocking
flap element is in the closed position.

24.  Method according to claim 22 or 23, comprising detection, by means of a sensor means, of
whether a waiting area in front of the storage flap element is occupied by a fish or is free, and
reporting of the detected state to the control device.

25. Method according to any one of claims 19 to 24, comprising an infeed to the receptacles by
means of several feeder devices arranged next to and offset to each other in the transverse

conveying direction by at least a width of the receptacles.

26.  Method according to any one of claims 20 to 25, comprising generation of a transfer control
signal by means of the control device, and actuation of a pivot movement of the receptacles from a
fish transport position into a fish ejection position by means of one ejecting diverter, each, for
transfer of one of the fish, each, from the receptacle to the respective longitudinal conveyor.
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27. Method according to any one of claims 19 to 26, comprising guidance of the fish to the
respective longitudinal conveyor under the effect of gravity in the region of the ejecting diverter by
means of guiding means.

28. Method according to any one of claims 19 to 27, comprising detection of the occupation state
of the transfer devices by means of fish occupation sensors, and reporting of whether the respective
longitudinal conveyor is occupied by a fish or is free in the region of the transfer device, by

transmission of the detected occupation state to the control device.

29.  Method according to any one of claims 19 to 28, comprising driving of the transverse
conveyor by means of a controllable drive unit and setting of the conveying speed by means of the
control device.

30. Method according to any one of claims 19 to 29, comprising an allocation of the receptacles,
on infeed of fish thereto, to a respective fish-processing machine on the basis of a predefined

distribution specification, and production of an allocation specification.

31. Method according to claim 30, comprising a determination of the position of the receptacles
and determination of the respective output times on the basis of the allocation specification and the
determined positions of the receptacles.

32. Method according to any one of claims 19 to 31, comprising monitoring of take-up
performances of the fish-processing machines and/or the occupation states of the transfer devices

and from this determining the actual take-up performances for each of the fish-processing devices.

33. Method according to claim 32, comprising a comparison of the actual take-up performance
of each of the fish-processing devices with a predetermined nominal take-up performance assigned
to the respective fish-processing device, and if at least one of the actual take-up performances falls
below the respective assigned nominal take-up performance, adaptation of the predetermined
distribution specification such that the respective nominal take-up performance is at least

temporarily reduced.

34.  Method according to one of claims 32 or 33, comprising a determination of a total actual
take-up performance as a sum of the actual take-up performances of the fish-processing machines,
and control of the conveying speed of the transverse conveyor such that the infeed to the

receptacles is uninterrupted.
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