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DESCRIPTION

Technical field

[0001] The present invention generally relates to the emptying and filling of horizontal freezers,
and more particularly to an apparatus for filing and emptying horizontal freezers and a
freezing system comprising one or more apparatuses for emptying and filling horizontal
freezers.

Background art

[0002] The present invention generally relates to the emptying and filling of horizontal freezers,
and more particularly to an apparatus for filling and emptying horizontal freezers, a freezing
system, and a method of emptying and filling horizontal freezers.

[0003] Horizontal freezers are used, for example, in the freezing of fish. The fish to be frozen
needs to be transported to and from the horizontal freezers. The filling of horizontal freezers is
often automated, whereas the full emptying of the horizontal freezers is usually performed
manually. Manual emptying is accomplished in that contained items are pushed manually out
by way of a rod, or, alternatively, metal boxes or wooden blocks may be used which are slid in
between vertically adjacent freezing plates, thereby pushing the items out.

[0004] An example of a horizontal freezer with linear actuators for pushing fish in and out of a
freezer is shown in US 5 038 916 A, where the horizontal freezer comprises a first and a
second chain actuator, the chain actuators, in an extended configuration, being arranged
parallel to each other in a horizontal plane parallel to freezing plates of the horizontal freezers.
A sliding beam extends between said first and second chain actuators. The first and second
chain actuators are driven by two vertically arranged chain wheels.

[0005] In the following, a freezing system refers to a system including horizontal freezers, in
which the fish is frozen, at least one transport system for carrying the fish to and from the
horizontal freezers, and an apparatus for transferring fish between the freezing plates of the
horizontal freezers and the conveyor. Figs. 1 to 3 show exemplary fish freezing systems.

[0006] Hence, processed fish and fish that has not been processed are transported on
conveyors to a horizontal freezer into which the fish is pushed in between freezing plates. The
fish is frozen in blocks under pressure. After the fish is frozen, production workers can transfer
the fish to the conveyor for transportation to packaging and/or freeze-storage.

Summary of the invention
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[0007] According to the present invention, the above indicated problems are solved by
providing an apparatus for filling and emptying horizontal freezers. Also provided are a freezing
system and a method of filling and emptying horizontal freezers.

[0008] A problem experienced when freezing plates are to be completely emptied is that the
freezing plates have a large depth and that consequently the pushing tool needs to have a
correspondingly long travel length in order to be able to empty a freezing plate completely. The
long travel length is inevitably very space consuming as the pushing tool, in a resting position -
not doing any filling/emptying - will extend far away from the freezing plates, that is, in a -y
direction (negative Y direction in the drawings).

[0009] The present invention has certain particular advantages, which will be briefly indicated
in the bulleted items below:

« The chain actuators differ from other chain actuators in that they are adapted for
horizontal use, with the chains being transversal to the direction of gravity, which is not
usual for overhang pushing chains.

« The wear expected is avoided in such a lateral configuration in that there is no
substantial internal movement between the links after it runs into the overhang and in
that the chain wheel is positioned proximate to the projection of the overhang.

+ An examination of the drawings shows that the chain wheel is positioned proximate to
the projection of the overhang, which is advantageous because thereby, it becomes the
breaking point at which the load on the chain is transferred to the wheel, and not to the
weaker collapsed links.

» Overloading of lengthy chain stretches is avoided in that at the end of the overhang,
where the sliding beam is located, support is provided by skis mounted to the sliding
beam, which eventually strike the ground when it comes sufficiently far out.

[0010] According to the present invention, the intended effect is achieved by an apparatus for
emptying and filling horizontal freezers, comprising:

1.a) a first and a second linear chain actuator, said chain actuators, in an extended

configuration, being arranged parallel to each other and to an y axis,
1. i. said chain actuators having first and second ends,

2. b) a sliding beam extending at least between said first and second chain actuators and
being fixedly mounted nearby, or at, the first end of said first chain actuator and also
being fixedly mounted nearby, or at, the first end of the first chain actuator and second
chain actuator, and

3. ¢) a feeding arrangement for retracting said first and second chain actuators from an
extended configuration to a collapsed configuration and for extending said chain
actuators from a collapsed configuration to an extended configuration



DK/EP 3446056 T3

wherein the first chain actuator is engaged with a first chain wheel and the second chain
actuator is engaged with a second chain wheel, said first and second chain wheels having their
axes of rotation parallel to a z axis, so that said first and second chain actuators can be driven
from the collapsed configuration to the extended configuration and from the extended
configuration to the collapsed configuration with the sliding beam in an xy plane and with the
longitudinal direction of the sliding beam parallel to an x axis. The chain actuators are of a
linear type, rigid chain actuators.

[0011] According to an aspect of the invention, the chain actuators are made up by a chain,
whose chain links are only able to bend in one direction in a plane about a centre of rotation. In
a variant, the chain actuators may be arranged with the front, or belly sides thereof opposing
each other and with the sliding beam fixedly mounted nearby, or at, the first ends of the chain
actuators. According to this variant, the chain actuators are fed synchronously to and from
chain wheels, and the sections of the chain actuators located in a negative y direction relative
to the chain wheels are directionally locked whereas the sections of the chain actuators located
in a positive y direction of the chain wheels are able to bend towards each other in the xy
plane.

[0012] In another variant of the invention, the chain actuators may be arranged with the back
sides thereof opposite to each other and with the sliding beam fixedly mounted nearby, or at,
the first end of the chain actuators. According to this variant, the first chain actuator is engaged
with a first chain wheel and the second chain actuator is engaged with a second chain wheel,
with the first and second chain wheels having their rotary shafts parallel to a z axis, so that the
first and second chain actuators is able to be moved from the collapsed configuration to the
extended configuration and from the extended configuration to the collapsed configuration with
the sliding beam located in an xy plane and with the longitudinal direction of the sliding beam
parallel to an x axis. The first and second chain wheels may include drive means providing for
synchronous rotation of the first and second chain wheels.

[0013] In an aspect of the invention, the first chain wheel is driven by a first motor and the
second chain wheel is driven by a second motor, with the first and second motors
communicating with or including a motor controller providing synchronous operation of the
motors.

[0014] In another aspect of the invention, the first and second chain wheels are driven
synchronously by a motor, said single motor driving an endless belt, transmission, or chain
rotationally engaged with the rotary shaft of the first and second chain wheels. The endless
belt may be a V-belt, multi-ribbed belt, or toothed belt.

[0015] According to an aspect of the invention, the second ends of the first and second chain
actuators are slidably arranged in a chain magazine or in separate chain magazines so that
the chain actuators are able to switch between the extended and collapsed configurations, with
the magazine having sufficient space for storing the first and second chain actuators in a
collapsed configuration.
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[0016] In still another aspect of the invention, said first and second chain actuators are
associated with separate chain magazines, with the chain magazines being formed as plate-
shaped bodies having separate paths embedded into the plate-shaped body so that said first
and second chain actuators can run in separate embedded paths.

[0017] The path of the first chain actuator may have a length corresponding at least to the
longitudinal displacement difference of the sliding beam between an outer, extended position
and an inner, retracted position.

[0018] The above indicated problems are also solved by a freezing system comprising one or
more horizontal freezers and further comprising:

1. a) one or more apparatuses for emptying and filling horizontal freezers, at least one of
the apparatuses comprising:

1. 1. a first and a second chain actuator, said chain actuators, when in an extended
configuration, being arranged parallel to each other in a y direction and to shelf
plates of the horizontal freezers,

1. 1. said chain actuators having first and second ends,

2.ii. a sliding beam extending at least between said first and second chain actuators
nearby, or at, the first end of said first and second chain actuators, and

3. ii. a feeding arrangement for retracting said first and second chain actuators from
an extended configuration to a collapsed configuration and for extending the chain
actuators from a collapsed configuration to an extended configuration.

2.b) two or more means of transportation provided in the form of at least one inlet
conveyor and at least one outlet conveyor adjacent to the horizontal freezer,

3. ¢) a freezer zone including a stack of freezing plates wherein the first chain actuator is
engaged with a first chain wheel and the second chain actuator is engaged with a
second chain wheel, said first and second chain wheels having their axes of rotation
parallel to a z axis, so that said first and second chain actuators can be driven from the
collapsed configuration to the extended configuration and from the extended
configuration to the collapsed configuration with the sliding beam in an xy plane and with
the longitudinal direction of the sliding beam parallel to an x axis.

[0019] According to an aspect of the freezing system, the sliding beam is provided with a cut-
out being complementary to a first plate partition extending in the y direction on the freezing
plates and being fixed to the freezing plates and arranged between and parallel to a second
and a third plate partition arranged adjacent to the lateral edges of the freezing plates running
in the y direction of the freezing plates.

[0020] According to an aspect of the invention, said at least one inlet conveyor and/or said at
least one outlet conveyor is/are provided in the form of one of:
one or more endless belts, one or more chains, a combination of endless belts and rollers, or a
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combination of one or more chains and rollers.

[0021] In an aspect of the invention, at least one of said means of transportation is directly
engaged with hoisting means for lifting and lowering said at least one means of transportation.

[0022] In another aspect of the invention, the stack of freezing plates is able to be lifted and
lowered relative to at least one of said means of transportation. It is to be understood that
independently of lifting and lowering means engaged with at least one conveyor, means for
lifting and lowering the stack of freezing plates, or means for lowering and lifting freezing plates
starting from a freezing plate to be filled or emptied, may also be included. When lowering
freezing plates starting from a freezing plate to be emptied, then a neighbouring freezing plate
located vertically above the freezing plate to be filled or emptied may be held in place by way
of a retaining jaw, for example.

[0023] In an aspect of the invention, the shelf plates are stacked with a spacing along the z
axis that is less than or substantially equal to the height of the sliding beam along the z axis to
allow the sliding beam to be slid in and out between adjacent freezing plates for emptying
content located on the freezing plates.

[0024] Further features and advantages will be apparent from the appended patent claims.

Brief description of the drawings

[0025] The present invention will be readily understood by referring to the accompanying
drawings, in which

Fig. 1 shows a freezing system with a horizontal freezer and inlet and outlet conveyors,

Fig. 2 shows a freezing system in a lateral view towards the conveyor for feeding the horizontal
freezer,

Fig. 3 shows a freezing system in a lateral view parallel to two conveyors,

Fig. 4 shows an exemplary chain actuator chain link,

Fig. 5a shows an apparatus having chain actuators for filling and emptying horizontal freezers,
Fig. 5b shows an apparatus having chain actuators for filling and emptying horizontal freezers,

Fig. 6 shows a freezing system including apparatus for emptying and filling horizontal freezers,
with the sliding beam shown in a retracted position,

Fig. 7 shows a freezing system including apparatus for emptying and filling horizontal freezers,
with the sliding beam shown in an extended position, with the figure also showing an exploded
view of a magazine for storing the chain actuator,
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Fig. 8 shows a freezing system including apparatus for emptying and filling horizontal freezers,
with the sliding beam shown in a partially extended position,

Fig. 9 shows a freezing system including apparatus for emptying and filling horizontal freezers,
with the sliding beam shown in a retracted position, in a top view,

Fig. 10 shows a freezing system including apparatus for emptying and filling horizontal
freezers, with the sliding beam shown in a partially extended position, in a top view,

Fig. 11 shows a freezing system including apparatus for emptying and filing horizontal
freezers, with the sliding beam shown in a partially extended position, in a top view,

Fig. 12 shows a freezing system including apparatus for emptying and filling horizontal
freezers, with the sliding beam shown in an extended position, in a top view,

Fig. 13 shows a synchronous chain wheel drive system, and

Fig. 14 shows a synchronous chain wheel drive system together with the sliding beam and
chain actuator.

Detailed description of the invention

[0026] The present invention will now be described in more detail with reference to the
accompanying drawings.

[0027] In the following, it is to be understood that a conveyor refers to an endless belt such as
a conveyor belt, with one or more chains or the conveyor possibly being provided with rotating
rollers or a combination of rotating rollers and one or more endless belts. Further, the terms
conveyor and means of transportation are used interchangeably, and unless explicitly indicated
otherwise, the terms are to be understood to refer to a conveyor as defined above.

[0028] The present invention relates to an apparatus for emptying and filling horizontal
freezers. Also disclosed is a freezing system including a horizontal freezer and apparatus for
emptying and filling an horizontal freezer as well as associated means of transportation.

[0029] Exemplary freezing systems 10, 60 are shown in Figs. 1 -3 and 6 - 12, with Figs. 6 - 12
showing freezing systems enabling automatic emptying of the horizontal freezer in accordance
with the present invention.

[0030] It is seen from the drawings indicated that a freezing system 10, 60 comprises a
horizontal freezer, which horizontal freezer, in turn, includes a stack of freezing plates. The
freezing plates are spaced from each other by plate partitions 18, 21, 22. The plate partitions
determine the distance between adjacent freezing plates. The plate partitions also will be
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decisive for the maximum allowable width of a frozen block. The drawings show three plate
partitions 18, 21 22. However, additional plate partitions disposed between outer plate
partitions 21, 22 located adjacent and parallel to the lateral edges of the freezing plates is
conceivable.

[0031] To fill the horizontal freezers, the items, such as fish, need to be transported to the
horizontal freezer or freezers. To this end, a conveyor is used. From the conveyor the items
are slid in between freezing plates by a sliding beam. A proper height so that the correct
freezing plate is filled is achieved either in that the shelf plate stack is able to be lifted and
lowered or in that the conveyor is able to be lifted and lowered. It could also be entirely
possible to provide a solution with which both freezing plates and one or each of the conveyors
is/are able to be lifted and lowered. During filling or emptying of a freezing plate, it is
conceivable that the plate to be filled or emptied is lowered somewhat together with the plates
located underneath in the stack, whereas the freezing plate located above can be retained so
that the distance between the freezing plate to be emptied and the adjacent overlying plate is
slightly increased. The increased distance will facilitate the sliding in and out of items as the
items therefore are not squeezed between the freezing plate to be emptied and the adjacent
overlying plate.

[0032] The sliding beam is moved transversely of the conveyor, that is, in the y direction (see
the drawings), so that the items are slid in between two freezing plates. The movement of the
sliding beam is accomplished by way of two chain actuators 51, 52, see Figs. 5a and 5b. The
chain actuators are made up by a special type of chain 40 whose chain links 41 are only able
to bend in one direction about a centre of rotation 46. Fig. 4 shows a simplified assembly of an
assembled chain link 47. The assembled chain link 47 includes a first and a second base plate
each having two holes (see the exploded view of chain link 45). Arranged between the base
plates is a connecting plate having two holes, of which the one hole is to be aligned with holes
in the first base plate and the second hole is to be similarly aligned with a hole in the second
base plate. Said base plates are similarly shaped. A chain pin 42 is mounted in one of the
holes formed by the first base plate and the connecting plate, whereas the second chain pin 43
is mounted in the other one of the holes in the connecting plate formed by the second base
plate and the connecting plate. A corresponding solution is used for two top plates having an
intermediate connecting plate. In Fig. 4, the base and top plates are shown with rounded
corners on one side, which is the normal case for chains in order to allow the chain to bend.
However, on the other side of the top and base plates, a back 49b is straight and parts of the
plates defines a straight edge 49b. In this manner, when several assembled chain links 47 are
connected, a chain 40 is obtained which is able to bend in one direction, herein shown towards
a belly 49a, whereas the chain is rigid and unable to bend towards back 49b.

[0033] Figs. 5a and 5b show the apparatus 50a, 50b which, in accordance with the present
invention, is used for filling and emptying horizontal freezers. By arranging two chains 51, 52
with the bellies opposing each other (see Fig. 5a) and having a sliding beam 14 arranged at or
proximate to the ends 53, 55 of chains 51, 52, it is ensured that sliding beam 14 will only be
able to move in a y direction, see Figs. 6 - 12. At the second end of the chains a "feeding
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arrangement" able to pull and push the two adjacent chains 51, 52 in and out is arranged. The
chains are located in the same plane parallel to the shelves of the horizontal freezers able to
be emptied or filled by the chain actuators. The feeding and pulling function of the chain
actuators may be provided, for example, through the use of two gear/chain wheels 57, 58,
each gear wheel being capable of being engaged with one of chains 51, 52. Chains 51, 52
may be stored in separate magazines 59a, 59b or may share a common magazine when
sliding beam 14 is in the retracted state. The horizontal freezer will be emptied if the sliding
beam moves sufficiently far in the y direction for the frozen items to be transferred to a
conveyor 12 for transporting the items away from the freezing system.

[0034] It is to be understood that the apparatus 50a for emptying horizontal freezers may also
be implemented by having the backs of the chain actuators face each other, as can be seen in
Fig. 5b. The apparatus 50b functions in the same manner as the apparatus in which the bellies
of the chains face each other.

An embodiment of an apparatus for emptying and filling horizontal freezers

[0035] Fig. 5a shows an embodiment of an apparatus for filing and emptying horizontal
freezers according to the present invention. The apparatus includes a first 51 and a second 52
chain actuator, with chain actuators 51, 52 being made up by a chain 40 which is only able to
bend in one direction. In Fig. 5a this is shown in that first chain actuator 51 is only able to bend
in the x direction whereas the second chain actuator is only able to bend in the -x direction
(negative x direction). The first chain actuator has a first end 53 and a second end 54, the
second chain actuator 52 has a first end 55 and a second end 56, with the first end 53 of first
chain actuator 51 being attached to a sliding beam 14 and the first end 55 of second chain
actuator 52 being attached to sliding beam 14 at a distance g from first chain actuator 51.
Sliding beam 14 has its longitudinal axis coincident with the x direction. With a geometrical
solution like this, the chain actuators will be "rigid" in the extended configuration. This can be
explained in that when first chain actuator 51 is subject to "bending forces» in the x direction
against its belly side 49a, then the chain will not bend because the forces are transferred via
sliding beam 14 to second chain actuator 52, which second chain actuator 52 are unable to
bend towards the back 49b, so the assembly constituted by sliding beam 14 and chain
actuators 51, 52 forms a rigid structure suited for pushing and pulling the sliding beam in and
out between freezing plates. If forces are applied to second chain actuator 52 in the opposite
direction, then first chain actuator 51, via sliding beam 14, will accommodate the forces in a
similar manner to make sure chains 40 don't bend.

[0036] Apparatus 50a for emptying and filling horizontal freezers further includes at least one
chain magazine adapted for storing chain actuators 51, 52. The solution with chains 51 and 52
able to bend about the Z axis in the x direction allows the chain magazine to be located in a
lying position, that is, parallel to the XY plane. The first 51 and second 52 chain actuators may
be associated with separate chain magazines 59a, 59b, with the chain magazines 59a, 59b
being formed as plate-shaped bodies having separate paths 59¢, 59d being embedded into
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the plate-shaped body so that the first 51 and second 52 chain actuators can run along
separate embedded paths 59c¢, 59d. The length of the paths depends on the desired travel
length | of chain actuators 51, 52. The travel length | may at least correspond to the distance
from a chain feeding arrangement to the lateral edge of the freezer plates located the furthest
from conveyor 11 for filing the horizontal freezers.

[0037] Movement of sliding beam 14 in the x direction is accomplished by feeding the first 51
and second 52 chain actuators synchronously out or in by means of feeding arrangements.
The feeding arrangements may be formed by two separate chain wheels 57, 58 adapted for
engagement with the two chain actuators 51, 52. The directional locking of the chain ends at
this point because the section of the chain that has travelled past chain wheels 57, 58 is
disengaged. Chain wheels 57, 58 are rotated about axes of rotation 57a, 58a, which axes of
rotation extend along a z direction, so that the chain actuators can be moved in the y direction.
The chain wheels, in turn, are driven by drive means. The first 51 and second 52 chain
actuators, in the collapsed configuration, will have a substantial part of chains 40 thereof stored
in magazines 59a, 59b. Upon actuation of chain wheels 57, 58, that is, rotation in an anti-
clockwise direction in case of first chain wheel 57 and rotation in a clockwise direction in case
of second chain wheel 58, chain actuators 51, 52 will be pulled out of their paths 59¢, 59d in
magazines 59a, 59b and push sliding beam 14 in the y direction. Movement of the sliding
beam to a retracted position is accomplished in the opposite manner, that is, the chain wheels
are rotated in opposite directions.

[0038] In order to prevent chains 40 from being fed completely out of their magazines 59a,
59b, said drive means 81, 82 driving the chain wheels need to be able to stop at the right point.
A stopping function may be provided, for example, in that a sensor is arranged in paths 59c,
59d of chains 40. The sensor of the first chain actuator 51 may be arranged proximate to first
chain wheel 57 adjacent to path 59c in magazine 59a. A similar stopping function may be
provided for the second chain actuator 52. It would also be possible to include a spring-loaded
mechanical switch that is operated when a chain end 54, 56 passes by it, so that the power to
the driving means or to a relay controlling the drive means is cut. Stoppage of the motor of
drive means 81, 82 when sliding beam 14 is run to the retracted position may be provided for,
for example, by detecting the position of the sliding beam, by way of a mechanical switch,
inductive transmitter, light, or some kind of «proximity detector,» which is known to a person
skilled in the relevant art.

[0039] It is essential that chain actuators 51, 52 are driven synchronously in and out of the
magazine so that the longitudinal axis of sliding beam 14 extends in the X direction, or
substantially in the X direction. The synchronous movement of chain wheels 57, 58 may be
achieved in several ways. Drive means 81, 82 of the chain wheels may be obtained from a
motor having a toothed belt pulley, toothed wheel, or the like engaged with an endless belt
driving similar toothed belt pulleys, toothed wheels, or the like of shafts 57a, 58a of the chain
wheels, providing a synchronous movement. A motor with transmission to said two chain wheel
axles may be provided in several manners. The endless belt may be a toothed belt, V-belt,
chain, or multi-ribbed belt. Skidding belts may present a challenge to the synchronous
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operation of chain wheels 57, 58. Alternatively, each chain wheel could be connected directly to
a separate drive means 81, 82, or via a transmission. Synchronism is then achieved in that
drive means 81, 82 are controlled from a common controller.

[0040] A simple solution 130 may be provided by to angular gears connected via a shaft 131.
The shaft may be fitted with a crown gear at the ends thereof being engaged with pinions able
to drive the chain wheels (see Figs. 13 - 14).

A second embodiment of an apparatus for emptying and filling horizontal freezers

[0041] Fig. 5b shows an embodiment of an apparatus for filing and emptying horizontal
freezers according to the present invention. The apparatus includes a first 51 and a second 52
chain actuator, with chain actuators 51, 52 being made up by a chain 40 which is only able to
bend in one direction. In Fig. 5b this is shown in that first chain actuator 51 is only able to bend
in the -x direction (negative x direction) whereas the second chain actuator is only able to bend
in the x direction, that is, the opposite solution to that disclosed in the embodiment of Fig. 5a.
Hence, in Fig. 5b chains 51 and 52 are arranged back to back whereas in 5a, the chains are
arranged belly to belly.

[0042] The remaining features of the second embodiment of an apparatus for emptying and
filling horizontal freezers are otherwise similar to those disclosed in the embodiment of Fig. 5a.
An examination of Fig. 5b, in conjunction with the discussion of the embodiment shown in Fig.
5a, will provide an understanding of the mode of operation of the second embodiment.

An embodiment of a freezing system

[0043] The invention also relates to a freezing system including a horizontal freezer and an
apparatus for filing and emptying horizontal freezers. Fig. 6 shows a freezing system
according to an embodiment of the invention in a perspective view. It is apparent from the
figure that at least one freezing plate above the upper plate shown in the stack has been
«removed» for illustrative purposes. Thus, the freezing plate stack may be higher in the vertical
direction, i.e. the Z direction. Figs. 7 - 12 show a similar freezing system. The freezing system
includes one or more stacks of freezing plates. In Figs. 6 - 12 a simple system is shown with
one stack of freezing plates 13. Each freezing plate has a length b in the x direction and a
depth d in the y direction. The distance between two adjacent freezing plates 22 is given the
height of plate partitions 18, 21, 22, which protrude upwardly, in the z direction, from freezing
plates 13. In Figs. 6 - 12, the freezing plates are provided with three plate partitions 18, 21, 22.
A first plate partition 21 extends along a first side of a freezing plate in the y direction and a
second plate partition 22 extends along a second side of a freezing plate in the y direction
opposite to first plate partition 21, at a distance c therefrom. An intermediate plate partition 18
is shown arranged with its longitudinal direction in the y direction. The intermediate plate
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partition is located at a distance f from first plate partition 21 and at a distance e from second
plate partition 22. The distances e and f may be equal or different. Plate partitions 18, 21, 22
have a length d that approximately equals the depth d of the freezing plates. In order for sliding
beam 14 to be able to move inwardly on freezing plates 13, the sliding beam must be provided
with a gap adapted to the height and width of intermediate plate partition 18.

[0044] ltems to be frozen will, as a frozen block, have a maximum size dictated by the sizes e
and f and of the depth d. The height in the z direction is dictated in part by the height of the
plate partitions, but since the frozen blocks are normally frozen under pressure from the
freezing plates surrounding the frozen block, the frozen block may have a height in the z
direction that is somewhat larger than the height of the plate partitions in the z direction. Of
course, a frozen block may be significantly smaller than the restrictions imposed by e, f, and d.

[0045] The feeding of items into the horizontal freezer is accomplished by using chain
actuators 51, 52 combined with a sliding beam of an apparatus 50a, 50b for filling and
emptying horizontal freezers according to the present invention as described above.

[0046] The freezing system further includes conveyors 11 and 12 for carrying items to and
from the horizontal freezer(s). In Figs. 6 - 12, the conveyors are shown as endless
transmission belts. Inlet conveyor 11 and outlet conveyor 12 may be embodied as one of the
following: one or more endless belts, one or more chains, a combination of endless belts and
rollers, or a combination of one or more chains and rollers.

[0047] In an embodiment of the invention, at least one of the conveyors is directly engaged
with hoisting means for lifting and lowering the at least one conveyor. In another embodiment
of the invention, the entire stack of freezing plates may be lifted and lowered and/or only parts
of the stack may be lifted and lowered. However, it is essential that the conveyor and a
freezing plate to be filled are located at about the same horizontal level, the xy plane.

[0048] Figs. 9 to 12 show exemplary sliding beams 14 in the retracted position (Fig. 9) and at
a maximum travel length | (Fig. 12).

[0049] Figs. 1 and 3 shows stopper devices 15, 16 which purpose is to prevent items on the
inlet conveyor 11 from falling off the belt in the direction of travel of the belt.

[0050] In the foregoing, the present invention has been described with reference to the
drawings and to the embodiments shown in the drawings.

[0051] As indicated, items on the inlet conveyor must be prevented from falling off the belt in
the direction of travel. According to prior art, the freezing system can be provided with stopper
devices 15, 16, but the belt may also be controlled in such a manner that it stops when the
items on the belt is properly positioned for being entered into the horizontal freezer. According
to the present invention, conveyor 11 can also be provided with carrying pins that carry with
them items at a particular distance determined by the distance between the neighbouring
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carrier pins.

[0052] In the drawings, the horizontal freezer is shown to include a stack of freezing plates, of
which each freezing plate is provided with three plate partitions 18, 21, 22. Each freezing plate
may be provided with more plate partitions, provided that sliding beam 14 is provided with
more openings 83. Alternatively, several apparatuses for emptying horizontal freezers
arranged adjacent to each other in the x direction and situated in the same horizontal plane
may be used, so that freezing plates of a large length b can be emptied, or freezing plates
having a large number of plate partitions can be emptied without the sliding beams being
provided with openings 83. In a solution including a series of apparatuses along a same
conveyor, the freezers can be filed and emptied in parallel and asynchronously or
synchronously.

10 iFreezing system including a horizontal freezer having freezing plates 13
provided with partitions 18, 21, 22, a sliding beam 14, and conveyors 11 and
12.

11 jAninlet conveyor in the form of a belt conveyor

12 {An outlet conveyor in the form of a belt conveyor

13 iFreezing plates
14 }Sliding beam
15 A first stopper for collecting items

16 {A second stopper for collecting items

18 jFirst plate partition in the y direction fixed to freezing plates 13

19 iRetaining jaw, a device which, when engaged, keeps the upper edge of the
freezing plate stack at a fixed height relative to the conveyors while the lower
edge of the freezing plate stack is lowered (by the lowering mechanism at the
bottom) until the gap between the freezing plates above and below the
conveyor is sufficient to enable the sliding beam to insert items from the
conveyor unhindered.

21 iSecond plate partition in the y direction fixed to freezing plates 13 and
adjacent to a lateral edge of freezing plate 13

22 iThird plate partition in the y direction fixed to freezing plates 13 and adjacent
to a lateral edge of freezing plate 13.

27 {Roller of a belt conveyor.
40 iChain
41 iSingle chain link

42 iFirst chain pin

43 {Second chain pin

45 iExploded chain link

46 Centre of rotation of chain link
47 {Assembled chain link

49a i"Belly" of chain 40
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49b §Rotation-preventing back of the chain

50a {Apparatus for emptying horizontal freezers including a chain actuator

50b {Apparatus for emptying horizontal freezers including a chain actuator

51 First chain actuator

52 {Second chain actuator

53 iFirst end of the first chain actuator

54 iSecond end of the first chain actuator

55 {First end of the second chain actuator

56 {Second end of the second chain actuator
57 {Afirst chain wheel
57a {Axis of rotation of the first chain wheel

58 {A second chain wheel

58a jAxis of rotation of the second chain wheel

59a A first magazine of the first chain actuator

59b {A second magazine of the second chain actuator

59c {Afirst path in a first magazine of the first chain actuator

59d {A second path in a second magazine of the second chain actuator

60 iFreezing system including a horizontal freezer with freezing plates 13
provided with partitions 18, 21, 22, a sliding beam 14, and conveyors 11 and
12 and chain actuators 51, 52 for filling and emptying the horizontal freezer

81 Drive means of the second chain actuator

82 {Drive means of the first chain actuator

83 {Grooves in the sliding beam being complementary to the first plate partition
18

130 j{Angular gear arrangement for the synchronous operation of chain wheel 58

131 {Shaft provided with a crown wheel

b Width of the freezing plates in the x direction

b' Width of a conveyor for filling horizontal freezers.

d Depth of a horizontal freezer in the y direction

c Distance between second 21 and third plate partition 22

Distance between the first and second chain actuators in the extended
configuration in the X direction

I Travel length of the chain actuator in a fully extended configuration (y
direction)
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Claims

1. Apparat (50a, 50b) til tamning og péafyldning af vandrette frysere (10),
omfattende:

a) en forste (51) og en anden (52) lineser keedeaktuator, hvor naevnte
keedeaktuatorer omfatter samlede keedeled (41), og naevnte
keedeaktuatorer (51, 52), i en udvidet konfiguration, er anbragt
parallelt med hinanden og parallelt med en y-akse,

i. hvilke kaedeaktuatorer (51, 52) har ferste (53, 55) og anden
ende (54, 56),

b) en glidende bom (14), der streckker sig i det mindste mellem den
forste (51) og anden (52) keedeaktuator og er fast monteret i
neerheden af, eller ved den forste ende (53) af den forste
keedeaktuator (51), og ogsé er fast monteret i neerheden eller ved
den ferste ende (55) af den anden kaedeaktuator (52), og

c) et tilferselsarrangement (57, 58, 59a, 59b, 59¢, 59d) til at trackke
den forste (51) og den anden (52) keedeaktuator tilbage fra en
forleenget konfiguration til en sammenklappet konfiguration og til
at forleenge kaedeaktuatorerne (51, 52) ) fra en sammenklappet
konfiguration til en udvidet konfiguration

hvor den farste kaedeaktuator (51) er i indgreb med et farste keedehjul
(57), og den anden kaedeaktuator (52) er i indgreb med et andet keedehjul
(58), kendetegnet ved, at det farste (57) og andet (58) keedehjul med
deres rotationsakser (57a, 58a) parallelle med en z-akse, saledes at den
forste (51) og anden (52) keedeaktuator kan drives fra den
sammenklappede konfiguration til den udvidede konfiguration og fra den
udvidede konfiguration til den sammenklappede konfiguration med den
glidende bommen (14) i et xy-plan og med den glidende bommens (14)

leengderetning parallel med en x-akse.

2. Apparatifalge krav 1, hvor keedeaktuatorerne (51, 52) bestéar af en kaede,
hvis keedeled (41) kun er i stand til at bgje i én retning i et plan omkring et

rotationscenter.

3. Apparat ifelge krav 1, hvor det samlede keedeled (47) omfatter en forste

og en anden basisplade, der hver har to huller, en forbindelsesplade med
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to huller, hvoraf det ene hul skal veere pa linje med et hul i det farste.
bundpladen og det andet hul skal péa lignende made veere pa linje med et
hul i neevnte anden bundplade, der er anbragt mellem neevnte basisplader,
naevnte bundplader har lignende former, og en kaedestift (42, 43) er
anbragt i en af huller dannet af den ferste bundplade og
forbindelsespladen og en anden keedestift (42, 43) er anbragt i det andet
af hullerne i forbindelsespladen dannet af den anden basisplade og

forbindelsespladen.

Apparat ifelge et hvilket som helst af kravene 1-3, hvor keedeaktuatorerne
(51, 52) er arrangeret med deres bugsider (49A) mod hinanden og med
den glidende bommen (14) fast monteret i neerheden af eller ved de farste
ender af keedeaktuatorerne (51, 52).

Apparat ifelge krav 4, hvor keedeaktuatorerne (51, 52) fores synkront ind
og ud af keedehjulene (57, 58), og hvor sektionerne af keedeaktuatorerne
(51, 52) er placeret i den negative y- retning af kaedehjulene (57, 58) er
retningsbestemt last, hvorimod sektionerne af naevnte kaedeaktuatorer
(51, 52) placeret i en positiv y-retning af naevnte keedehjul (57, 58) er i

stand til at begje mod hinanden i xy-planet.
Apparat ifglge krav 5, hvor xy-planet er vandret.

Apparat ifelge et hvilket som helst af kravene 1-3, hvor keedeaktuatorerne
(51, 52) er arrangeret med deres bagsider mod hinanden og med den
glidende bommen (14) fast monteret i neerheden af eller ved de forste
ender (53, 55) af keedeaktuatorerne (51, 52).

Apparat ifelge krav 7, hvor keedeaktuatorerne (51, 52) fores synkront ind
og ud af keedehjulene (57, 58), og hvor sektionerne af keedeaktuatorerne
(51, 52) er placeret i den negative y- retningen af keedehjulene (57, 58) er
retningsfastlaste, hvorimod de forste (51) og anden (52) keedeaktuatorer,
for sektionerne af keedeaktuatorerne (51, 52) placeret i en positiv y-
retning af keedehjulene (57, 58), er i stand til at bgje sig veek fra hinanden

i xy-planet.

Apparat ifglge krav 8, hvor xy-planet er vandret.
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Apparat ifelge krav 1, hvor det farste (57) og det andet (58) keedehjul
indbefatter drivmidler (81, 82), der sarger for en synkron rotation af det

forste og det andet keedehjul.

Apparat ifelge krav 10, hvor det forste keedehjul (57) drives af en forste
motor (82), og det andet keedehjul (58) drives af en anden motor (81), den
forste og den anden motor (81). 82, 81) er i forbindelse med eller

indbefatter en motorstyring, der sarger for synkron drift af motorerne.

Apparat ifelge krav 8, hvor det farste (57) og det andet (58) keedehjul
drives synkront af en enkelt motor, hvor den enkelte motor driver en
endelgs rem, en transmission (130) eller en kaede er roterende i indgreb

med den roterende aksel pa det ferste og andet keedehjul.

Apparat ifelge krav 12, kendetegnet ved, at den endelgse rem er en

kilerem, en multi-ribbet rem eller en tandrem.

Apparat ifelge krav 11, hvor drivmidlerne (81, 82) er tilvejebragt af to
vinkelgear forbundet via en aksel (131), hvor akslen indbefatter to
identiske kronhjul i indgreb med separate tandhjul, der er i stand til at

drive keedehjulene, og akslen roteres af drivorganerne.

Apparat ifelge en hvilken som helst kombination af de foregdende krav,
hvor den anden ende af den ferste og anden keedeaktuator er forskydeligt
anbragt i et keedemagasin eller separate kaedemagasiner (59A, 59B),
saledes at keedeaktuatorerne (51, 52) er i stand til at skifte mellem de
forleengede og sammenklappede konfigurationer, idet magasinet har
tilstraekkelig plads til at opbevare den forste (51, 52) og anden

keedeaktuator i en sammenklappet konfiguration.

Apparat ifelge krav 15, hvor den ferste (51) og den anden (52)
keedeaktuator er forbundet med separate keedemagasiner (59a, 59b), og
hvor keedemagasinerne (59a, 59b) er udformet som pladeformede legemer
med separate baner indlejret i det pladeformede legeme, séledes at den
forste (51) og anden (52) keedeaktuator er i stand til at kere i separate

indlejrede baner.

Apparat ifelge krav 16, hvor banen af den ferste keedeaktuator har en

leengde, som i det mindste svarer til forskellen i langsgaende forskydning
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af den glidende bommen mellem en ydre, udstrakt position og en indre,

tilbagetrukket position.

18. Frysesystem omfattende en eller flere vandrette frysere (10), yderligere

omfattende:

a) eteller flere apparater (50a, 50b) til tamning og pafyldning af

vandrette frysere (10), hvor mindst et af apparaterne omfatter:

i. en forste og en anden kaedeaktuator (51, 52), hvor
keedeaktuatorerne, i en udvidet konfiguration, er anbragt
parallelt med hinanden i en y-retning og parallelt med

hyldeplader i de vandrette frysere,

1. neevnte kaedeaktuatorer (51, 52) har forste (53, 55)
og anden ende (54, 56),

i. en glidende bom (14), der strackker sig i det mindste
mellem den forste (51) og den anden (52) keedeaktuator og
er fast monteret i neerheden af eller ved de forste ender
(53, 55) af den farste (51) og anden (52) keede aktuatorer,
og

iii. et tilferselsarrangement (57, 58, 59a, 59b, 59¢, 59d) til at
traekke den forste (51) og anden (52) keedeaktuator tilbage
fra en forleenget konfiguration til en sammenklappet
konfiguration og til at forleenge keedeaktuatorerne (51, 52)
fra en sammenklappet konfiguration til en udvidet

konfiguration,

b) to eller flere transportmidler i form af mindst én
indlgbstransporter og mindst én udlgbstransporter (12) ved siden

af den vandrette fryser (10),

c) en frysezone med en stabel af fryseplader, hvor den farste
keedeaktuator (51) er i indgreb med et forste kaedehjul (57), og
den anden keedeaktuator (52) er i indgreb med et andet kaedehjul
(58),

kendetegnet ved, at det farste (51) og det andet (58) keedehjul har deres

rotationsakser (57a, 58a) parallelle med en z-akse, saledes at den forste



19.

20.

21.

22.

23.

DK/EP 3446056 T3

23

(51) og anden (52) kaedeaktuator kan drives fra den kollapsede
konfiguration til den udvidede konfiguration og fra den udvidede
konfiguration til den sammenklappede konfiguration med den glidende
bommen (14) i et xy-plan og med den glidende bommens leengderetning

parallel med en x-akse.

Frysesystem ifolge krav 19, hvor kaedeaktuatorerne (51, 52) omfatter
samlede kaedeled (47).

Frysesystem ifalge krav 20, hvor det samlede keedeled (47) omfatter en
forste og en anden basisplade, der hver har to huller, en forbindelsesplade
med to huller, hvoraf det ene hul skal veere péa linje med et hul i neevnte
den forste bundplade og det andet hul skal pa lignende méade justeres
med et hul i den anden bundplade, der er anbragt mellem bundpladerne,
hvilke bundplader har lignende former, og en keedestift (42, 43) er anbragt
i en af hullerne dannet af den ferste bundplade og forbindelsespladen og
en anden kaedestift er anbragt i det andet af hullerne i forbindelsespladen

dannet af den anden basisplade og forbindelsespladen.

Frysesystem ifelge et hvilket som helst af kravene 19 - 21, hvor den
glidende bommen er forsynet med en eller flere udskeeringer, der er
komplementeaere til en eller flere forste pladeskillevaegge, der streekker sig
i y-retningen pa frysepladerne og er fastgjort til fryseren plader og anbragt
mellem og parallelt med en anden og en tredje pladeskilleveeg anbragt ved
siden af sidekanterne, der lgber i frysepladernes y-retning.

Frysesystem ifelge en hvilken som helst kombination af kravene 19 - 22,
hvor den mindst ene indlgbstransporter (11) og/eller den mindst ene
udlgbstransporter (12) er tilvejebragt i form af en af:

et eller flere endelgse band, en eller flere kaeder, en kombination af
endelgse band og ruller eller en kombination af en eller flere keeder og

ruller.

Frysesystem ifelge en hvilken som helst kombination af kravene 19 - 23,
hvor mindst et af transportmidlerne er direkte i indgreb med hejsemidler

til at lafte og saenke det mindst ene transportmiddel.
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Frysesystem ifelge en hvilken som helst kombination af kravene 19 - 24,
hvor stablen af fryseplader (13) er i stand til at blive laftet og seenket i

forhold til mindst et af neevnte transportmidler.

Frysesystem ifelge en hvilken som helst kombination af kravene 19 - 24,
hvor en farste gruppe af frysepladerne (13) er i stand til at blive saenket i
forhold til transportererne (11, 12), mens en anden gruppe af fryseplader
(13) ikke indgéar i den forste gruppe af fryseplader, fastholdes i en fast
lodret hgjde.

Frysesystem ifelge krav 26, hvor den faste lodrette hejde er tilvejebragt af
en eller flere holdekasber, der fastholder den anden gruppe i en fast lodret

position.

Frysesystem ifelge en hvilken som helst kombination af kravene 19 - 27,
hvor hyldepladerne er stablet med en afstand mellem hinanden langs en
z-akse, der er storre end eller i det veesentlige lig med hgjden af den
glidende bommen (14) langs z'en. akse, saledes at den glidende bommen
(14) kan skydes ind og ud mellem tilstedende fryseplader (13) til temning
af indhold anbragt pé frysepladerne (13).
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Fig. 4
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Fig. 5a
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Fig. 5b
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Fig. 8
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