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DESCRIPTION

[0001] The invention relates to a moulding device and a method for moulding three-dimensional food products from a mass of
foodstuff which can be transferred by pumping, for example a meat mass of minced meat.

[0002] A moulding device for moulding three-dimensional products from a mass of foodstuff is known, for example, from
W02004002229 and from WO2010110655. These known moulding devices comprise a moulding drum which is driven so as to
rotate about an axial rotation axis by means of a drive motor. The moulding drum has a peripheral surface with multiple moulding
cavities. During operation, the moulding cavities are filled with the foodstuff by means of a mass feed device which is supported
by the frame and is arranged in a filling position with respect to the peripheral surface of the moulding drum. The foodstuff is fed
to an inlet of the mass feed device by means of a pump.

[0003] In these known devices, the mass feed device comprises a curved and flexible plastic shoe plate having a curvature which
corresponds to the moulding drum, which shoe plate has a flat side by means of which the shoe plate sealingly bears against the
smooth cylindrical peripheral surface of the moulding drum. The shoe plate comprises a mouth which ends at the peripheral
surface of the moulding drum in such a way that the moulding cavities which move past during rotation of the moulding drum come
into communication with said mouth in order to fill the cavities with the foodstuff as they move past. In order to ensure sealing,
these known mass feed devices comprise a pressure member for keeping the shoe plate firmly pressed against the peripheral
surface of the moulding drum. In practice, the total pressing force on the shoe plate may amount to multiple tonnes, even more
than 10 tonnes. These moulding devices make it possible to mould food products having a consistent shape, volume and weight
at high capacity, for example made of minced meat, for example hamburgers or other such meat products.

[0004] It is also known in these known moulding devices to provide the bottom of the moulding cavities in the moulding drum with
a profile, so that a product is moulded which has a profiled bottom side. The moulded product is then flat on the filling side.

[0005] It is an object of the invention to provide an improved moulding device for moulding three-dimensional food products from
a mass of foodstuff which can be transferred by pumping, for example a meat mass of minced meat.

[0006] This object is achieved according to the invention by means of a moulding device according to the preamble of claim 1,
which device is characterized in that the peripheral surface of the moulding drum is embodied as a profiled peripheral surface
having a shaping profile which comprises, for each series of cavities, projections between multiple pairs of successive cavities of
said series and/or one or more peripheral grooves which extend in the peripheral direction between and through the successive
cavities of said series,

and in that the shoe member is provided with multiple shoe segments which are arranged next to one another, viewed in the
direction of the rotation axis,

and in that each shoe segment of the shoe member has an inner side which adjoins an associated section of the peripheral
surface of the moulding drum, which section comprises one or more series of cavities, wherein the inner side of each shoe
segment is embodied as a profiled inner side having a profile which comprises, for each series of cavities, one or more grooves
extending in the peripheral direction and/or ribs extending in the peripheral direction, which grooves and/or ribs are in meshing
engagement with the shaping profile of said section,

and in that each shoe segment of the shoe member comprises at least one passage which forms part of the filling mouth and
which ends at the inner side of the shoe segment, so that, during rotation of the moulding drum, repeatedly a moulding cavity for
moulding a food product, which moulding cavity comes into contact with a passage of the shoe segment, is delimited by the
moulding drum and the shoe segment,

and in that the shoe segments of the shoe member have freedom of movement with respect to one another, at least in the
direction of the rotation axis, in order to each remain individually aligned with respect to the profile of the section with which the
inner side of the shoe segment is in meshing engagement.

[0007] For example, the number of shoe segments is equal to the number of series of cavities of the moulding drum; each series
of cavities of the moulding drum therefore has an associated shoe segment. However, it is also conceivable that for example
several, for example two, adjacent series of cavities belong to one section and in this case one shoe segment is provided for said
one section. That is conceivable, for example, if the cavities are relatively small, for example for products having the form of
chicken nuggets.

[0008] The invention makes it possible to make the moulding drum and the shoe segments, at least the sides thereof which are
adjoin one anather, of different materials, for example one from metal and the other from plastic.
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[0009] In a practical embodiment, the moulding drum is made from metal, which enables a long service life, a high dimensional
stability and a precise shape and weight of the moulded products, and the shoe segments, or at least the part of the shoe
segments which forms the inner side thereof, is made from plastic, for example of polyethylene.

[0010] By using multiple individually aligning shoe segments, the considerable difference in coefficient of thermal expansion
between metal and plastic does not have any undesired negative influence on the alignment of the profiles in engagement, and
for example excessive wear of the plastic shoe segment and/or undesired leakage between the moulding drum and a shoe
segment are prevented.

[0011] The invention is also advantageous in terms of the possible wear of the shoe segments, for example if these (or at least
the part which forms the inner side) are made of plastic. The individual mobility of each shoe segment can provide the desired
contact against the section of the moulding drum while maintaining the correct alignment, despite an individual degree of wear of
each shoe segment.

[0012] If provision is made for the use of a pressure member in order to press each of the shoe segments against the peripheral
surface of the moulding drum by means of a pressure force, such as is preferable in order to ensure the desired sealing, the use
of the shoe segments according to the invention has the advantage that mechanical deformations of each shoe segment are
permissible without this having any negative influence on the alignment of the other shoe segments.

[0013] Preferably, the shoe segments are easily detachable from the shoe member, for example by means of detachable
fastening means, for example by one or more bolts. In one embodiment, the entirety of each shoe segment is not attached using
fastening means but is configured to be enclosed between the moulding drum and a part of the shoe member which comes to rest
against the outer side of the shoe segments, for example between the moulding drum and a back plate of the shoe member,
which back plate covers all of the shoe segments.

[0014] For example, the shoe segments bear with their outer side against a back plate which covers all of the shoe segments, for
example a back plate made of plastic material. The back plate preferably forms a sliding surface with which the shoe segments
are in sliding contact, for example at least sliding in the direction of the rotation axis. For example, the shoe segments are made of
plastic and the back plate is also made of plastic.

[0015] For example, the shoe segments bear with their outer side against a flexible back plate, wherein pressure elements are
present on the side of the back plate which is remote from the shoe segments in order to exert a pressure force which presses
the flexible back plate, and with it the shoe segments, towards the moulding drum. Preferably, the pressure elements are
configured to be elastically resilient, for example with metal springs, pneumatic and/or hydraulic actuators, etc.

[0016] For example, the shoe segments bear with their outer side against a back plate, optionally a flexible back plate, which
covers all of the shoe segments, wherein the back plate is provided with passages which are each connected to a passage in a
shoe segment, so that the foodstuff which is transferred by means of the pump reaches the cavities which move past via the
adjoining passages.

[0017] For example, provision is made for rod-shaped food products to be moulded, for example rod-shaped food products
which have a cylindrical cross section, for example in the form of a potato croquette or a correspondingly dimensioned product of
minced meat. The shoe segments of the shoe member then preferably each comprise one groove extending in the peripheral
direction which has the form of a semicircle in cross section. In a possible embodiment in which the moulding drum also forms the
base of each cavity, the cavities also have the form of a semicircle in cross section. The peripheral surface of the moulding drum
comprises one projection between each two successive cavities of each series.

[0018] In that case, the shoe segments each adjoin the peripheral surface of the moulding drum by means of an inner side
comprising the groove, wherein the projections come into meshing engagement with said groove during rotation of the moulding
drum. A passage is arranged through each shoe segment, which passage forms part of a filing mouth, i.e. the foodstuff is
dispensed via the passage, in this example in the groove of the shoe segment. During rotation of the moulding drum, the shoe
segment, together with each cavity of the respective series which moves past, thus delimits a moulding cavity for moulding a food
product, wherein end faces of the projections adjacent to the cavity form the ends of the food product.

[0019] The manufactured product is dispensed from the moulding cavity at a release position of the trajectory of the moulding
cavity. In possible embodiments, one or more wall parts of the cavity are made from a porous material, for example porous metal,
for example porous sintered metal, and the moulding drum is provided with one or more air ducts which make it possible to
selectively connect the porous wall parts to a source of pressurized air in order to facilitate the release of the moulded product
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from the cavity. In a possible embodiment, provision is made for end faces of projections adjacent to the cavity to also be made of
porous material, so that pressurized air can flow out of said end faces in order to release the moulded product.

[0020] In a possible embodiment, the moulding device is configured to produce elongate rod-shaped food products, each of a
considerable length, such as a sausage product of minced meat, in such a way that a curvature can also be seen in the
longitudinal direction as a result of the curvature of the periphery of the moulding drum. For many products, that is not a problem,
for example because one or more subsequent processing steps may give the product a straighter form. For example, curved
products may be rotated multiple times about their longitudinal axis over a flat surface or between flat surfaces by a subsequent
device, as a result of which the products are straightened out.

[0021] In a possible embodiment of the moulding device, provision is made for rod-shaped products to be moulded using the
moulding device, wherein the length of the moulded products is substantially equal to the diameter which is substantially constant
over the length, for example wherein the ratio between the length and the diameter of the moulded product is between 1.30:1 and
0.70:1. This produces a stump-shaped product. If a product of this type is made of meat and if it is subsequently subjected to a
deep-frying process, it becomes more or less spherical as a result of shrinkage and therefore resembles a small meatball.

[0022] The individual freedom of movement of the shoe segments is also advantageous in terms of preventing possible
undesired seams in the moulded products, since the intended alignment of the shoe segments and shaping profiles of the
moulding drum which are in engagement with one another is ensured, even after a long operating time.

[0023] The use of shoe segments having a profile makes it possible to manufacture food products having a traditional
appearance, for example hamburgers with a ribbed pattern on the filling side of the product defined by the shoe segment, wherein
the opposed bottom of the product may also have a ribbed pattern, optionally with ribs in the bottom which run in a different
direction to the ribs defined by the shoe segment.

[0024] It should be noted that the shaping profile may have all kinds of variants, for example a profile having multiple parallel ribs
as projections between successive moulding cavities in order to mould a product having a ribbed pattern on this side.

[0025] Other variants are also conceivable, such as providing one or more peripheral grooves in the peripheral surface of the
moulding drum, which one or more peripheral grooves intersect the cavities. In this case, each shoe segment is provided with a
corresponding profile having one or more peripheral ribs, each of which is in meshing engagement with a peripheral groove in the
associated section of the moulding drum. A shaping profile which is composed of a combination of one or multiple projections next
to one another and one or more peripheral grooves is also conceivable, for example in order to provide the product with one or
more outwardly curving zones on this side, in combination with one or more inwardly curving zones.

[0026] In a possible embodiment, products which have, for example, a C-shaped cross section can be produced. In this case, the
cavities are embodied as cavities which have a semicircular cross section of a first diameter, and a peripheral groove is provided
which has a semicircular cross section of a second, smaller diameter, which peripheral groove intersects the cavities. In that case,
the shoe segment is provided with a rib which fits into the peripheral groove, so that effectively a C-shaped moulding cavity
remains from each cavity at the moment when the filling mouth is being filled with the foodstuff (via one or more passages in the
shoe segment).

[0027] Instead of a cavity between two moulding drum projections which follow one another in the peripheral direction, provision
may also be made for the area of the moulding drum which is situated between two successive projections to be designed in a
different way.

[0028] In an embodiment, there is no recessed cavity present between successive projections of the moulding drum, but one or
more ribs or a differently shaped relief of that area of the moulding drum is provided. For example, one single rib which extends in
the peripheral direction is present between two successive projections in the peripheral direction, wherein the cross section of the
ridge, or the differently shaped relief, is smaller than that of the projections. The single rib has a semicircular cross section, for
example, and the projections also have a semicircular cross section, with the central axes coinciding. A product which is
substantially C-shaped is thus obtained. The one or more ribs between successive projections can each have a constant cross-
sectional form, viewed over their length between the projections, but a varying cross section is also conceivable.

[0029] It is also conceivable that a cavity or other relief in the area between two successive projections in the peripheral
direction, for example a rib, does not connect to one or both projections, but ends at a distance from one or both projections
(viewed in the peripheral direction). The relief may comprise one or more bumps, for example, which are each at a distance from
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one another and from the projections so that a product is formed having one or more dents in the relevant side.

[0030] The invention also relates to a moulding device, as defined in claim 14, for moulding three-dimensional food products
from a mass of foodstuff which can be transferred by pumping, for example a meat mass of minced meat, comprising:

e aframe,
s a moulding drum which is connected to the frame so as to be drivable and rotatable about a rotation axis, wherein the
moulding drum has a peripheral surface,
» a mass feed device which is arranged in a filing position with respect to the peripheral surface of the moulding drum,
wherein the mass feed device is provided with:
o an inlet for feeding the foodstuff by means of a pump,
o a shoe member which adjoins the peripheral surface of the moulding drum, wherein
the shoe member comprises a filling mouth which is connected to the inlet and ends at the peripheral surface of the
moulding drum,

which device is characterized in that the peripheral surface of the moulding drum is embodied as a profiled peripheral surface
having a shaping profile which comprises multiple series of projections extending in the peripheral direction, which projections in a
series are at a distance from one another in the peripheral direction, and wherein the series extend substantially parallel to and at
a distance from one another, viewed in the direction of the rotation axis,

and in that the shoe member is provided with multiple shoe segments which are arranged next to one another, viewed in the
direction of the rotation axis,

and in that each shoe segment has an inner side which adjoins an associated section of the peripheral surface of the moulding
drum, which section comprises one or more series of projections, wherein the inner side of each shoe segment is embodied as a
profiled inner side having a profile which comprises one or more grooves extending in the peripheral direction for each series of
projections, which grooves are in meshing engagement with the shaping profile of said section,

and in that each shoe segment comprises at least one passage which forms part of the filling mouth and which ends at the inner
side of the shoe segment, so that, during rotation of the moulding drum, repeatedly a space for moulding a food product, is
delimited by the moulding drum and the shoe segment which space comes into contact with a passage of the shoe segment,

and in that the shoe segments have freedom of movement with respect to one another, at least in the direction of the rotation
axis, in order to each remain individually aligned with respect to the profile of the section with which the inner side of the shoe
segment is in meshing engagement.

[0031] In a possible embodiment of the moulding device described above, a relief having one or more cavities is provided
between successive projections in the peripheral direction. In another embodiment, or optionally even in combination with one or
more cavities, an outwardly protruding relief is provided between successive projections in the peripheral direction, wherein said
relief has a smaller cross section than the projections. For example, one or more ribs are provided between successive
projections, but an entirely different relief is also possible.

[0032] In a possible embodiment, products can be moulded, for example, having a top part which comprises one or multiple
parallel upper rod parts, and having a bottom part which comprises one or more bottom rod parts arranged at an angle with
respect thereto, wherein the rod parts of the top and bottom layers intersect one another and are integral with one another at
each intersection. In this way, for example, it is possible to manufacture a grid-shaped product.

[0033] Keeping each individual shoe segment aligned with respect to the shaping profile of the associated section of the
moulding drum can be effected in various different ways.

[0034] Preferably, the shoe segments each remain individually aligned by virtue of the meshing engagement of the inner side of
the shoe segment with the shaping profile of the section with which the inner side of the shoe segment is in engagement. As a
result, no additional features are required to ensure the alignment. For example, provision may be made for the shoe segment to
be in meshing engagement with the shaping profile at multiple different locations at any time, for example at two locations in the
peripheral direction of the shoe segment. If, for example, two successive projections are continuously in meshing engagement
with a groove of a shoe segment during rotation of the moulding drum, said projections respectively advancing ahead of and
following an intermediate cavity or other relief, said engagement may be sufficient to maintain the desired alignment, so that the
shoe segment is also correctly aligned with respect to a following "projection running in the groove".

[0035] In another variant, the alignment is not, or at least not primarily, established on the basis of the shaping profile, and the
section of the peripheral surface of the moulding drum comprises a separate alignment guide next to the shaping profile and at a
distance from the cavities in said section, which alignment guide interacts with the respective shoe segment for the individual
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alignment thereof.

[0036] For example, the profile of the inner side of each shoe segment - viewed in the direction of the rotation axis - is in
engagement with the shaping profile of the associated section of the peripheral surface of the moulding drum with a first
tolerance, wherein the alignment guide - viewed in the direction of the rotation axis - interacts with the shoe segment with a
second tolerance which is less than the first tolerance.

[0037] For example, one of the sections of the peripheral surface and of the inner side of the shoe segment is provided with an
alignment groove extending in the peripheral direction and the other is provided with one or more alignment projections in
meshing engagement therewith, for example an alignment rib extending circumferentially.

[0038] In this case, the alignment guide is more precise than the alignment provided by means of the profile of the shoe
segments and the shaping profile of the moulding drum, so that the separate alignment guide governs the alignment of the shoe
segment.

[0039] The separate alignment guide may also be used to obtain a sealing, optionally an additional sealing, between each shoe
segment and the moulding drum, particularly in the axial direction, for example a barrier to prevent foodstuff leaking away into
cavities of adjacent series.

[0040] In an embodiment, the shoe segments each have an outer side, wherein the shoe member is provided with a back plate
which extends over the outer sides of several, preferably all, of the shoe segments so that the shoe segments are arranged
between the back plate and the moulding drum, wherein the back plate comprises passages for the foodstuff which are connected
to the passages of the shoe segments. If an open gap is present between adjacent shoe segments, the back plate then covers
said open gap so that the gap is not connected to the filling mouth.

[0041] In a practical embodiment, the back plate, viewed in the direction of the rotation axis, is provided at its axial ends with a
collar extending in the peripheral direction and protruding towards the moulding drum, wherein the peripheral surface of the
moulding drum is provided with a collar opposite each of said collars, which collar extends in the peripheral direction and
protrudes towards the back plate, wherein the shoe segments are arranged next to one another in the axial region between the
pairs of collars of the back plate and of the peripheral surface of the moulding drum which lie opposite one another. The shoe
segments are therefore enclosed with play, as it were, between the pairs of collars.

[0042] The invention also provides for a possibility, if desired, to use the moulding device in combination with a moulding drum
having a smooth cylindrical peripheral surface which adjoins the mass feed device and with a shoe plate in the mass feed device
which bears against the smooth cylindrical peripheral surface, as explained, for example, in WO2004002229 and
WO02010110655. Preferably, the shoe segments and a back plate which is optionally present can then be detached from the
mass feed device and said parts can be replaced by a shoe plate, preferably a flexible shoe plate, preferably without the removal
of an optional pressure member, as explained in the prior art.

[0043] The easy detachability, particularly of the shoe segments, can also be exploited if one profiled moulding drum is replaced
by another profiled moulding drum having a different profile, as a result of which different shoe segments and possibly also a
different back plate are necessary.

[0044] In an embodiment, the outer periphery of each shoe segment is not rotationally symmetrical about the rotation axis, so
that the shoe segment remains stationary, viewed in the peripheral direction, as a result of a form-fit in the peripheral direction
with the part against which the shoe segment rests. For example, there is a flat surface around the entrance of the passage of the
shoe segment, and/or a cam or the like is present, wherein the outer side of the shoe segment upstream and downstream thereof
substantially has the shape of a segment of a circle. For example, a back plate is provided having a corresponding shape of the
sliding surface against which the shoe segments rest. As a result, it is possible to ensure in a simple way, namely on the basis of
a form-fit, that the shoe segments remain reliably fixed in the peripheral direction but are individually freely movable in the
direction of the rotation axis in order to perform an aligning movement. Such locking of the shoe segment in the rotational
direction based on a form-fit may also be provided at a different location, for example near an upstream and/or downstream end
part of the shoe segment.

[0045] Preferably, an open gap is present between adjacent shoe segments so that each shoe segment has an individual
freedom of movement in order to remain individually aligned with respect to the profile of the section with which the inner side of
the shoe segment is in engagement. The gap optionally contains a readily compressible stuffing, for example a soft plastic foam,
but an open gap is preferred.
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[0046] The shoe segments may be embodied in various different ways.

[0047] Preferably, the shoe segments are each formed as a separate part, for example from plastic, optionally by injection
moulding.

[0048] In a possible embodiment, the shoe segments are connected to one another and/or to a common carrier, for example a
back plate, by means of flexible connecting parts. For example, the shoe segments, or at least a group of segments, are made of
a monolithic block of plastic, with a gap being produced between adjacent shoe segments in such a way that all that remains is
one or more flexible connecting parts, for example as a sort of spring, so that the intended free movability of the individual shoe
segments is achieved.

[0049] In an embodiment, the shoe segments are produced separately and then connected to one another by means of flexible
connecting parts which are so flexible that the shoe segments have said freedom of movement with respect to one another.
Springs are arranged between the shoe segments, for example.

[0050] If the shoe segments are flexibly connected to one another and/or to an optional back plate, the shoe segments can be
manipulated together and easily fitted or positioned in one go, for example. The flexible connecting parts between the shoe
segments have a stiffness which is lower than the stiffness of the shoe segments themselves. As a result, the shoe segments
have sufficient freedom of movement with respect to one another to be aligned with the desired precision by the aligning means
during rotation of the moulding drum.

[0051] In an embodiment, the mass feed device comprises a pressure member for keeping the shoe segments of the shoe
member pressed against the peripheral surface of the moulding member. The pressure member is preferably provided with one
or multiple elongate pressure elements situated at a distance from one another in the peripheral direction, each of which is
arranged substantially parallel to the rotation axis of the moulding drum and each of which exerts a pressing force on several,
preferably all, of the shoe segments. The pressure elements are preferably configured to each allow the pressure force to be set
separately, so that the shoe segment - viewed in the peripheral direction - can be loaded with a different pressure at different
peripheral locations.

[0052] For example, each pressure element comprises an actuator which is expandable under fluid pressure. During operation,
the actuator of the pressure element is connected to a source of pressurized pressure fluid, for example pressurized air. The
actuator is formed, for example, by an elongate hose-shaped bellows.

[0053] In a practical embodiment of the pressure member, each elongate pressure element comprises an elongate intermediate
bar which is arranged substantially parallel to the rotation axis of the moulding drum, wherein an actuator which is expandable
under fluid pressure is arranged between a housing of the shoe member and the intermediate bar, wherein the expandable
actuator engages with the intermediate bar in order to exert a pressure force on the shoe members via the intermediate bar. The
intermediate bar therefore distributes the pressure force over several, preferably all, of the shoe segments.

[0054] A shoe segment may be embodied to have a substantially uniform cross section, viewed in the peripheral direction, in
such a way that the shoe segment has a substantially uniform stiffness in this direction. However, provision may be made for the
shoe segment to intentionally not have a uniform cross section in this direction, but to have for example one or more parts of
tapering design so that the stiffness gradually increases from a relatively low value - at the smaller cross section - to a relatively
high value - at the larger cross section. For example, the shoe segment is more flexible in an entry part at the upstream side of
the shoe segment and the stiffness increases, optionally gradually, in the direction of the passage of the shoe segment which is
situated in a central part. It is also possible for the downstream exit part of the shoe segment to be less stiff than a central part
where the passage for the foodstuff is provided.

[0055] It will be clear that a shoe segment with parts which have different degrees of stiffness, viewed in the peripheral direction,
for example with one or more flexible parts which connect the stiffer parts to one another, can also be produced by locally
reinforcing and/or weakening the body of the shoe segment. Such an embodiment may be used advantageously in combination
with a pressure member which can exert different pressure forces on the shoe segments, viewed in the peripheral direction.

[0056] The moulding drum and the shoe segments may be embodied in various different ways. Preferably, at least the peripheral
surface of the moulding drum is made of metal, and the shoe segments are made of plastic, for example polyethylene. A metal
moulding drum has a long service life and high dimensional stability, which is advantageous for the precision of the shape and
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weight of the moulded products. Plastic shoe segments are relatively inexpensive and can be made and replaced in a simple
manner. Using different materials for the moulding drum and the shoe segments, such as a steel moulding drum and plastic shoe
segments, leads to different coefficients of thermal expansion, but as a result of the invention these do not have a negative effect
on the desired alignment of the shoe segments.

[0057] In a possible embodiment, the cavities are formed as inserts which are fitted into corresponding sockets in the moulding
drum, optionally in a releasable manner. For example, the inserts are made of porous material, for example sintered metal, so that
a selective supply of air which is known per se promotes the release of the product from the cavity.

[0058] In one possible embodiment, the moulding drum is partially made from porous material, with the pores being open in the
region where the moulded food product bears against the moulding drum, so that by supplying pressurized gas, for example air,
from inside, the air flowing out of the pores discontinues the adhesion of the product to the moulding drum. The moulding device
is then provided with a gas supply which supplies gas to the moulding drum at the release position, for example via one or more
ducts in the moulding drum as is known from the prior art. Preferably, only the end faces of a projection are provided with open
pores. The end faces are situated at the ends of the projections, viewed in the peripheral direction. The rest of the projection is
therefore provided with a closed surface; for example, the entirety of the projection is made of porous materials and the pores in
the closed surface are closed.

[0059] In an embodiment, the cavities are each closed off at the side opposite the filing opening by a bottom which forms part of
the moulding drum. In this case, each cavity of the moulding drum comprises a bottom which is integral with the moulding drum. In
other words, each cavity of the moulding drum is closed at the side oppoasite the filling opening. The bottom of each cavity rotates
along with the moulding drum during rotation of the moulding drum.

[0060] In an alternative embodiment of the moulding device, the moulding drum is tubular and has an outer and an inner
peripheral surface. In this case, the shoe member of the mass feed device adjoins to one of said peripheral surfaces, for example
the outer peripheral surface, wherein the cavities are each formed by a through-opening in the tubular moulding drum, and
wherein the moulding device has a base member which is arranged so as to be stationary - i.e. not rotating along with the
moulding drum - with respect to the frame and opposite the shoe member, for example in the tubular moulding drum. The base
member is then adjoining the other peripheral surface, for example the inner peripheral surface, of the tubular moulding drum, so
that the cavities are each closed off by a bottom defined by the base member at the side opposite the filling opening.

[0061] In an advantageous embodiment, the products are also provided with a profile on the base member side, so that the
product has a profile both on the filling side and on the base side when a tubular moulding drum is used.

[0062] Preferably, the technique of individually aligning shoe segments can also be used in combination with the base member.
In this case, the peripheral surface at the base side of the tubular moulding drum, for example the inner peripheral surface, is
embodied as a profiled peripheral surface having a shaping profile which comprises, for each series of cavities, projections
between multiple pairs of successive cavities of said series and/or one or more peripheral grooves which extend in the peripheral
direction between and through the successive cavities of said series, wherein the base member is provided with multiple shoe
segments which are arranged next to one another, viewed in the direction of the rotation axs,

and wherein each shoe segment of the base member has an inner side which is adjoins an associated section of the relevant
peripheral surface of the moulding drum, which section comprises one or more series of cavities, wherein the inner side of each
shoe segment is embodied as a profiled inner side having a profile which comprises, for each series of cavities, one or more
grooves extending in the peripheral direction and/or ribs extending in the peripheral direction, which grooves and/or ribs are in
meshing engagement with the shaping profile of said section,

and wherein the shoe segments of the base member have freedom of movement with respect to one another at least in the
direction of the rotation axis, in order to each remain individually aligned with respect to the profile of the section with which the
inner side of the shoe segment is in meshing engagement.

[0063] It will be clear that the use of individually aligning shoe segments is also advantageous in combination with a base
member in a moulding device having a tubular moulding drum.

[0064] In a possible embodiment, a mass feed device is provided which feeds mass into the passing cavities at two filling
positions situated at a distance from one another in the peripheral direction, for example in order to make a layered product. It is
possible for two different foodstuffs to be supplied by using two pumps and two shoe members which are each connected to an
associated pump via an associated filing mouth and inlet. Two pumps could also be used to simultaneously supply two different
foodstuffs to a shoe member, possibly with a distributor in the shoe member and with multiple passages for each shoe segment
which each dispense a specific foodstuff to cavities which move past, for example as adjacent strips in a cavity or in adjacent



DK/EP 2975944 T3

cavities.

[0065] The invention will be explained below with reference to the figures, in which:
Figure 1 shows a diagrammatic perspective view of a first embodiment of a moulding device according to the invention,

Figure 2 shows a diagrammatic perspective view of the moulding drum and a part of the mass feed device of the moulding device
illustrated in Figure 1,

Figure 3 shows a diagrammatic cross-sectional view of the moulding drum and mass feed device of the moulding device illustrated
in Figure 1,

Figure 4 shows a perspective view of the moulding drum of the moulding drum illustrated in Figures 2 and 3,
Figure 5 shows a perspective view of a shoe segment of a shoe member of the mass feed device illustrated in Figures 2 and 3,

Figure 6 diagrammatically shows in a cross section at right angles to the rotation axis the construction of the moulding drum and
the mass feed device of the moulding device illustrated in Figure 1,

Figure 7 diagrammatically shows the use of an alignment guide profile for keeping a shoe segment aligned,

Figure 8a shows a diagrammatic cross-sectional view of a number of shoe segments and a part of the moulding drum of a second
embodiment of a moulding device according to the invention,

Figure 8b diagrammatically shows the moulding drum of Figure 8a,

Figure 8c diagrammatically shows a moulding drum having a number of shoe segments, wherein the moulding drum has a form
which is analogous to Figures 8a, b,

Figure 9 shows a perspective view of a food product which is moulded using a third embodiment of the moulding device according
to the invention,

Figure 10a shows a perspective view of a part of a moulding drum and associated shoe segment of an exemplary embodiment
according to the invention,

Figure 10b diagrammatically shows a cross section of the moulding drum and shoe segment of Figure 10a,

Figure 10c diagrammatically shows a cross section of a variant of the moulding drum and shoe segment according to Figures 10a
and 10b,

Figure 11 diagrammatically shows a fourth moulding device according to the invention in a cross section at right angles to the
rotation axis of the tubular moulding drum,

Figure 12 diagrammatically shows a longitudinal cross section of a part of the moulding drum, base member, and mass feed
device of the moulding device of Figure 11.

[0066] Figure 1 shows an exemplary embodiment of a moulding device 10 for moulding products from a mass of foodstuff which
is to be transferred by pumping and is suitable for consumption, for example a meat mass of minced meat.

[0067] The moulding device 10 comprises a frame 14, a moulding drum 16, a mass feed device 18 and a discharge device 26 for
moulded products. The moulding device 10 can be operated by means of a control device 28.

[0068] The moulding drum 16 is drivable and rotatable about a substantially horizontal rotation axis 17 shown in Figure 4. In this
exemplary embodiment, the moulding drum 16 is rotatably suspended from a mobile frame 14 having wheels.

[0069] The moulding drum 16 can be rotatably driven by a drive device, such as an electric motor (not shown). As is preferred,
the moulding drum 16 rotates continuously during operation.

[0070] The mass feed device 18 is arranged in the frame 14 in a filling position with respect to the peripheral surface of the
moulding drum 16 (see Figure 1). The mass feed device 18 has an inlet 32 for supplying the foodstuff to the mass feed device
18. Apump 5 which is detachably coupled to the inlet 32 is provided in order to move the foodstuff towards the moulding drum 16.
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The pump is, for example, a so-called "positive displacement pump", such as a vane pump or a screw pump. The pump works
(semi-)continuously during operation, for example.

[0071] The inlet 32 of the mass feed device 18 is connected to a pump unit 5 upstream by means of a detachable connecting
pipe 22, said pump unit 5 also being provided with a storage container, embodied here as a funnel 20, into which batches of
foodstuff are released.

[0072] The foodstuff reaches the pump via the introduction funnel 20 and is then transferred to the inlet 32 by pumping. The
inlet 32 is connected downstream to a shoe member 24 of the mass feed device which sealingly bears against a peripheral part of
the peripheral surface 45 of the moulding drum 16. The shoe member 24 is illustrated in more detail in Figures 2 and 3.

[0073] The moulding drum 16 comprises an outer peripheral surface 45 containing multiple series of cavities 44 extending in the
peripheral direction. The series of cavities 44 are situated substantially parallel to and at a distance from one another, viewed in
the direction of the rotation axis 17 (see Figures 2 to 4). Each series of cavities comprises multiple cavities 44 which are at a
distance from one another, viewed in the peripheral direction of the peripheral surface 45 of the moulding drum 16.

[0074] The cavities 44 can be distributed over the moulding drum 16 in various ways. As illustrated in Figures 2 and 4, the
cavities 44 of all of the series may, for example, be arranged in the peripheral surface 45 of the moulding drum 16 in aligned rows
parallel to the rotation axs, viewed in the direction of the rotation axis 17. The cavities 44 of adjacent series may, however, also
be arranged offset with respect to one another in the peripheral surface 45, viewed in the peripheral direction.

[0075] The cavities 44 each define a filling opening 46 in the peripheral surface 45 of the moulding drum 16. The cavities 44 are
each closed off at a side opposite the filing opening 46 by a bottom 47 which is integral with the moulding drum 16. In the
exemplary embodiment illustrated in Figures 2 to 5, the bottom 47 of each cavity 44 has the form of a semicircle in cross section.

[0076] As is illustrated most clearly in Figure 4, the peripheral surface 45 of the moulding drum 16 is provided with a projection
50 between each two successive cavities 44 of each series. Each series of cavities 44 in the peripheral surface of the moulding
drum 16 is separated after each cavity 44 in the peripheral direction from a cavity 44 which follows in the peripheral direction by in
each case a projection 50; i.e. cavities 44 and projections 50 alternate in the peripheral direction.

[0077] The moulding drumis, for example, made of metal, for example metal having a porous structure.

[0078] In order to provide the peripheral surface 45 of the moulding drum 16 with the series of cavities 44 and the projections 50
between them, it is possible to first mill the peripheral surface 45 in such a way that continuous ribs are formed around the
surface, each of which extends in the peripheral direction. The ribs are substantially parallel to and at a distance from one
another, viewed in the direction of the rotation axis. In this case, it is possible for the milled surface to be delimited in the axal
direction by two collars 51 which extend in the peripheral direction and are situated opposite one another. Subsequently, the
entire porous peripheral surface 45 of the moulding drum 16 is sealed. Sealing of the porous surface of the moulding drum 16 is
known per se and will therefore not be explained in more detail. The ribs extending on all sides are then partially milled away, so
that the cavities 44 with the projections 50 between them in the peripheral direction are formed. As a result of the latter step, the
surfaces of the cavities 44 become porous again, i.e. the bottom 47 and the end faces 48 of each cavity 44 are porous. This is
beneficial for removing food products moulded in the cavities 44 by means of blowing air.

[0079] The shoe member 24 comprises a filling mouth which is connected to the inlet 32 and ends at the peripheral surface 45 of
the moulding drum 16 in such a way that the filling openings of cavities 44 which move past during rotation of the moulding drum
16 come into communication with said filling mouth in order to fill said cavities 44 which move past with the foodstuff.

[0080] The shoe member 24 is provided with multiple shoe segments 42 which extend at a distance from one another, viewed in
the direction of the rotation axis 17. In this exemplary embodiment, the shoe segments 42 each comprise a single groove 43
extending in the peripheral direction (see Figures 3 and 5). Each of the shoe segments 42 sealingly bears against the peripheral
surface 45 of the moulding drum 16 with an inner side comprising said single groove 43.

[0081] Each shoe segment 42 further comprises a passage 39 (see Figure 5). The passages 39 of the shoe segments 42 form
part of the filling mouth of the shoe member.

[0082] The projections 50 of the moulding drum 16 come into meshing engagement with the peripherally extending grooves 43 of
the respective shoe segments 42 during rotation of the moulding drum 186. In this case, the peripherally extending groove 43 of
each shoe segment 42 rests sealingly against the projections 50 of the respective series of the moulding drum 16, which
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projections 50 move through said groove 43. In addition, the peripherally extending groove 43 of each shoe segment 42, together
with each passing cavity 44 of the respective series of the moulding drum 16, in each case forms a moulding cavity for moulding a
food product.

[0083] In the exemplary embodiment illustrated in Figures 2 to 5, the grooves 43 of the shoe segments 42 have a semicircular
form in cross section, similar to the bottom 47 of each cavity 44. The grooves 43 adjoin the filling openings 46 of the cavities 44,
so that cylindrical and rod-shaped food products are formed, i.e. food products which have a substantially circular cross section.
By adapting the shape of the grooves 43 and/or cavities 44, it is possible to change the appearance of the food products.

[0084] As is illustrated in Figure 3, in this case the shoe member 24 also comprises a back plate 40 which extends over the outer
side of the shoe segments 42. In Figure 2 the back plate 40 is omitted.

[0085] In this case, the back plate 40, viewed in the direction of the rotation axis 17, is provided at its axial ends with in each case
a collar 41 extending in the peripheral direction. In this case, the collars 41 of the back plate 40 are aligned with the collars 51 of
the moulding drum 16 (see Figure 3). Viewed in the direction of the rotation axis 17, the shoe segments 42 are arranged between
these aligned collars 41, 51 with play with respect to one another.

[0086] In this exemplary embodiment, the shoe segments 42 are formed by individual parts which are arranged separately next
to one another and with an open gap between them. The shoe segments 42 have a freedom of movement with respect to one
another which is at least sufficient to allow individual alignment movements of each shoe segment in the direction of the rotation
axis.

[0087] During operation, the shoe segments 42 each remain individually aligned with respect to the shaping profile of the
moulding drum 16 formed by the projections 50 and it is ensured that each shoe segment 42 bears sealingly with respect to the
projections 50 of the respective series of cavities during rotation of the moulding drum 16.

[0088] Keeping the shoe segments 42 aligned can be effected in various different ways.

[0089] In this exemplary embodiment, the shoe segments 42 each remain individually aligned by means of the projections 50
which come into meshing engagement with the peripherally extending groove 43 of each shoe segment 42 during rotation of the
moulding drum. In the peripheral direction, there are always multiple projections 50 of a series of cavities in the groove 43 of each
shoe segment 42, so that the shoe segment 42 is kept aligned by means of the projections 50 themselves.

[0090] It may be desired to take other measures to keep each of the shoe segments 42 individually aligned with respect to the
moulding drum 16. This is illustrated diagrammatically in Figure 7. In Figure 7, two sections of the peripheral surface of the
moulding drum 16 can be seen, in this example each having one series of cavities 44 and projections 50 as illustrated in Figures
2 - 4. In addition to this shaping profile, formed here in each case by a single series of projections 50, an alignment guide is
provided at a distance from the cavities 44 in each section, said alignment guide interacting with the respective shoe segment for
the individual alignment thereof.

[0091] Figure 7 diagrammatically illustrates the fact that the profile, in this case the groove 43, of the inner side of each shoe
segment 42 - viewed in the direction of the rotation axis - is in meshing engagement with the shaping profile of the associated
section of the peripheral surface of the moulding drum, in this case with projections 50, with a first tolerance. The alignment guide
then interacts - viewed in the direction of the rotation axis - with the shoe segment 42 with a second tolerance which is smaller
than the first tolerance, so that it is the alignment guide which determines the alignment and not, or scarcely not, the engagement
with the shaping profile.

[0092] In Figure 7 it can be seen that the peripheral surface of the moulding drum is provided with an alignment rib 60 extending
in the peripheral direction and the inner side of the shoe segment 42 is provided with one or more alignment grooves 61 in
meshing engagement therewith.

[0093] The interacting rib 60 and groove 61 of the alignment guide may extend completely around the periphery. It is possible for
the rib and groove to also have a sealing function; the alignment guides prevent the foodstuff from being able to leak from one

series of cavities 44 into an adjacent series of cavities 44.

[0094] An exemplary embodiment will be explained with reference to Figures 3 and 6, in which a pressure member is present for
keeping the shoe segments 42 pressed against the peripheral surface of the moulding drum 16.
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[0095] A housing 52 or similar stationary support is illustrated diagrammatically, said housing 52 in this case forming part of the
mass feed device 18. The shoe segments 42 and the moulding drum 16 can also be seen, as well as the back plate 40 which is
arranged over the outer sides of the shoe segments.

[0096] In this case, the pressure member comprises multiple elongate pressure elements arranged at a distance from one
another in the peripheral direction, each of which is arranged substantially parallel to the rotation direction of the moulding drum.
Here, an elongate intermediate bar or slat 54 and an actuator 55 expandable under fluid pressure and arranged between the
housing 52 and the intermediate bar 54 are provided in each case.

[0097] In this example, each actuator 55 is embodied as an elongate expandable bellows which in this case is coupled to a
source of pressurized gas, for example air, for example in such a way that the pressure in each actuator 55 can be set
individually.

[0098] The intermediate bars 54 and the back plate 40 distribute the pressing force over the shoe segments 42. The
intermediate bar 54 is, for example, a steel bar, such as an I-shaped bar. As a result of the supply of compressed air to the
bellows 55, the bellows exerts an adjustable pressure force on the intermediate bar 54. The pressure force is conveyed to the
flexible back plate 40 by the intermediate bar 54.

[0099] Each of the shoe segments 42 has a flat surface 42a around its passage 39, as can be seen in Figure 6, while the other
parts of each shoe segment are curved. The back plate 40 is correspondingly shaped on the side against which the shoe
segments rest, so that there is a form-fit in the peripheral direction which prevents the shoe segments from being carried along by
the moulding drum in the rotation direction.

[0100] The food products moulded in the moulding cavities are released from the moulding cavities at a release position, in this
case at the lowest point of the path of the cavities, for example with the aid of blowing air through porous surface of the cavities
44. The released food products come to rest on the dispensing device 26 which then dispenses the food products.

[0101] The dispensing device 26 comprises a conveying device which is arranged underneath the moulding drum 16, for
example an endless conveyor belt. The dispensing device 26 is arranged so close to the release position that the food products
drop down relatively softly onto the dispensing device 26 when they are released and the moulded profiled outer surface of the
released food products remains substantially intact. The products can then, for example, be moved to one or more further
processing stations, such as a device to coat the products in egg white, a breadcrumb coating device, an oven, a frying device, a
freezing device and/or a packaging device.

[0102] The moulding device according to the invention makes it possible to manufacture food products having different shapes.
For example, it is possible to make food products having a C-shaped cross section using the shoe segments 42 and cavities 44
illustrated in Figures 8a, 8b and 8c.

[0103] In this example, the shoe segments 42 each comprise a rib 53 instead of a groove 43, while the peripheral surface 45 of
the moulding drum 16 is provided with recesses 63 between the cavities 44 of each series, instead of projections 50, so that a
groove extending around the periphery is present in the moulding drum and intersects the cavities. The cross section of the
recesses 63 corresponds to that of the rib 53, so that moulding cavities having a C-shaped cross section are provided separated
from one another and are successively filled with foodstuff via a passage in the shoe segment.

[0104] It will be clear that a shoe segment 42 can also be provided with multiple parallel ribs 53 instead of one single rib 53, with
the moulding drum 16 being provided with multiple recesses 63 extending in the peripheral direction between each pair of
successive cavities 44.

[0105] It will also be clear that the moulding cavities 44 can have an entirely different shape, for example with a cross-sectional
form which varies, viewed in the peripheral direction of the moulding drum, from one end of a cavity 44 to the other end.

[0106] Figure 8 also illustrates the possibility of providing one or more flexible connections between adjacent shoe segments, for
example with springs 64, which connections bridge the gap between the shoe segments. The springs 64 are embodied in such a

way that they promote the alignment of the shoe segments.

[0107] ltis also possible, for example, to mould the food product illustrated in Figure 9. In this case, a group of cavities, in this
case three cavities, is present in the peripheral surface of the moulding drum, in order to mould the lower three strips 58 of the
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food product. These cavities are each elongate, for example. In this example, the cavities extend substantially parallel to the
rotation axis 17 of the moulding drum, but a different direction which in any case is at an angle with respect to the peripheral
direction of the moulding drum is also conceivable. There is no projection 50 between the cavities of this group of cavities in the
moulding drum, but the peripheral surface 45 is in one plane with the filling openings of cavities. Each shoe segment 42 has one
or more, in this case four, peripheral grooves, while one or multiple projections 50, in this case four next to one another, are
provided on the peripheral surface 45 of the moulding drum 16 between the groups of cavities, said projections 50 corresponding
to the four grooves of each shoe segment 42. By means of said grooves and projections the four upper strips 57 of the food
product are formed, which intersect the lower strips 58 and form an integral whole therewith at the points of intersection. In this
way it is possible, for example, to mould a grid-shaped product.

[0108] In a variant, the group of cavities which form the strips 58 could be replaced, for example, by a loop-shaped cavity, for
example in the form of a circular loop, with one or more strips 57 being formed on top of the loop-shaped underside of the
product, which strips 57 intersect the loop and are integral therewith at each intersection point.

[0109] Figures 10a and b illustrate an embodiment of the invention in which the peripheral surface of the moulding drum 16 is
embodied as a profiled peripheral surface having a shaping profile which comprises multiple series of projections 50 (only one is
shown in Figures 10a and b) extending in the peripheral direction. The projections 50 in a series are spaced apart in the
peripheral direction. The series of projections 50 are substantially parallel to and at a distance from one another, viewed in the
direction of the rotation axis of the moulding drum 16, as can be seen for example in Figure 10c.

[0110] Figures 10 a and b illustrate a shoe segment 42, multiple of which are arranged next to one another in the direction of the
rotation axis in the shoe member which is not shown in any greater detail.

[0111] The shoe segment 42 has an inner side which is adjacent to an associated section of the peripheral surface of the
moulding drum 16, which section in this case has a single series of projections 50.

[0112] The inner side of the shoe segment 42 is embodied as a profiled inner side having a profile which comprises a groove
extending in the peripheral direction, in this case one single groove, for the series of projections 50. This groove, here with a
semicircular form, is in engagement with the shaping profile of the section of the moulding drum.

[0113] The shoe segment 42 has a passage 39 which forms part of the filling mouth of the mass feed device not shown here in
any more detail and which ends at the inner side of the shoe segment 42.

[0114] In the bottom illustration of Figure 10b, the cross section, shown in a plane through the rotation axis of the moulding drum,
is at the location of the passage 39 of segment 42 and at the moment when this passage is situated in the area between two
projections 50. As a result, the end face of one projection 50 can be seen.

[0115] The top illustration of Figure 10b represents the same cross section shown at another location of the segment 42 where
the groove 43 of this segment 42 fits onto the projection 50 and thus bears against it sealingly.

[0116] A space is formed between two successive projections 50, said space coming into contact in each case with the passage
39 of the shoe segment 42 during rotation of the moulding drum and then being filled with the food product. It can be seen that
the profiled section of the moulding drum actually only forms one side of the product, which could be called the base side, and
that the shoe segment 42 forms the rest of the contour of the product, in other words the sides and the top.

[0117] In this example, it can be seen that the moulding drum 16 is embodied with an outwardly protruding relief in the area
between two successive projections 50 of a series, this relief having a smaller cross section than the projections 50 and therefore
not protruding beyond the contour of the projections 50 which interact with the profile of the shoe segment 42.

[0118] In this example, one single rib 49 is provided between two projections 50, in this case having a cross section which is
uniform over its length (viewed in the peripheral direction). The rib 49 could also have a variable cross section over its length and
possibly even be combined with one or more other ribs. The rib 49 does not have to be straight either, for example an undulating
form is also possible. The rib 49 also does not have to adjoin the end faces of the projections 50. The rib 49 may also end at a
distance therefrom and therefore form a bump which causes an elongate dent in this side of the moulded product. Of course, it is
also possible to provide the relevant area with an entirely different relief, for example with multiple bumps.

[0119] As already explained above, in the embodiment according to Figures 10a and b the shoe segments 42 have freedom of
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movement with respect to one another at least in the direction of the rotation axis of the moulding drum 16 in order to each remain
individually aligned with respect to the profile of the section with which the inner side of the shoe segment 42 is in engagement.

[0120] Figure 10c shows a variant of Figures 10a and b. In this case, the projections 50 are not (partially) recessed in the
moulding drum 16, but protrude in their entirety beyond the cylindrical peripheral surface of the moulding drum 16. The back plate
40 comprising mouths 40a is also shown in the bottom illustration which shows a cross section in a plane through the rotation axs
of the moulding drum 16.

[0121] It will be clear to the person skilled in the art that a moulding drum can be provided with a series of projections 50, with a
cavity 44 being provided between some of the pairs of projections in a series and an outwardly protruding relief, for example with
one or more ribs 49, being provided between other pairs of projections in the same series. In this way, it is possible to produce a
wide variety of products, for example pieces of meat having different shapes for soups.

[0122] Ancther embodiment of a moulding device according to the invention will now be explained with reference to Figures 11
and 12.

[0123] The figures show a moulding device 80 for moulding three-dimensional food products 81 from a mass of foodstuff which
can be transferred by pumping, for example a meat mass of minced meat.

[0124] The device 80 comprises:

e aframe 82,
o a moulding drum 83 which is connected to the frame 82 so as to be drivable and rotatable about a rotation axis 82a,
s a mass feed device 84 which is arranged in a filling position with respect to the peripheral surface of the moulding drum 83.

[0125] The mass feed device 84 is provided with:

s an inlet 85 which can be connected to a pump for supplying the foodstuff,

* a shoe member 86 which is adjacent to the peripheral surface of the moulding drum 83, wherein the shoe member
comprises a filling mouth 87 which is connected to the inlet 85 and ends at the peripheral surface of the moulding drum in
such a way that the filing openings of cavities 88 which move past during rotation of the moulding drum 83 come into
communication with said filling mouth in order to fill said passing cavities 88 with the foodstuff.

[0126] The moulding drum 83 is tubular and has an outer and an inner peripheral surface 83a, 83b. In this example, the shoe
member 86 is adjacent to the outer peripheral surface. The cavities 88 are each formed as a through-opening in the tubular
moulding drum.

[0127] In the peripheral surface, the moulding drum has multiple series of cavities 88 extending in the peripheral direction, with
these series extending substantially parallel to and at a distance from one another, viewed in the direction of the rotation axs.
The cavities 88 in each series of multiple cavities 88 are at a distance from one another, viewed in the peripheral direction of the
peripheral surface of the moulding drum, and the cavities each define a filling opening on the peripheral surface of the moulding
drum.

[0128] The moulding device 80 also has a base member 90 which is arranged in the tubular moulding drum 83 so as to be
stationary with respect to the frame and opposite the shoe member 86. This base member 90 adjoins the inner peripheral surface
83b of the moulding drum 83, so that the cavities are each closed off by a base which is formed by the base member 90 on the
side opposite the filing opening.

[0129] Figures 11 and 12 illustrate that the inner peripheral surface 83b of the moulding drum 83 is embodied as a profiled
peripheral surface having a shaping profile which comprises, for each series of cavities 88, projections between multiple pairs of
successive cavities of this series and/or one or more peripheral grooves extending in the peripheral direction between and
through the successive cavities of this series. In this case, a group of adjacent rib-shaped projections 92 is provided in order to
form a ribbed pattern on the base side of the product.

[0130] Figures 11 and 12 also illustrate that the outer peripheral surface of the moulding drum 83 is embodied as a profiled
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peripheral surface having a shaping profile which comprises, for each series of cavities 88, projections between multiple pairs of
successive cavities of this series and/or one or more peripheral grooves extending in the peripheral direction between and
through the successive cavities of this series. In this case, a group of adjacent rib-shaped projections 93 is provided in order to
form a ribbed pattern on the filling side of the product.

[0131] Figures 11 and 12 illustrate that the base member 90 is provided with multiple shoe segments 94 which are arranged next
to one another, viewed in the direction of the rotation axis. In this case, each shoe segment 94 has an inner side which is adjacent
to an associated section of the inner peripheral surface of the moulding drum 83. The inner side of each shoe segment 94 is
embodied as a profiled inner side having a profile which comprises, for each series of cavities 88, one or more grooves extending
in the peripheral direction and/or ribs extending in the peripheral direction, which grooves and/or ribs are in meshing engagement
with the shaping profile of this section.

[0132] The shoe segments 94 are accommodated in the base member 90, for example with the outer side thereof resting against
a sliding surface 95 of the base member, in such a way that the shoe segments 94 of the base member have freedom of
movement with respect to one another, at least in the direction of the rotation axis A, in order to each remain individually aligned
with respect to the profile of the section with which the inner side of the shoe segment is in meshing engagement.

[0133] Figures 11 and 12 illustrate that the shoe member 86 is provided with multiple shoe segments 96 which are arranged next
to one another, viewed in the direction of the rotation axis. In this case, each shoe segment 96 has an inner side which adjoins an
associated section of the outer peripheral surface of the moulding drum 83. The inner side of each shoe segment 96 is embodied
as a profiled inner side having a profile which comprises, for each series of cavities 88, one or more grooves extending in the
peripheral direction and/or ribs extending in the peripheral direction, which grooves and/or ribs are in meshing engagement with
the shaping profile of this section.

[0134] The shoe segments 96 are accommodated in the shoe member 86, for example with the outer side thereof resting against
a sliding surface 97, in such a way that the shoe segments 96 have freedom of movement with respect to one another, at least in
the direction of the rotation axis A, in order to each remain individually aligned with respect to the profile of the section with which
the inner side of the shoe segment 96 is in meshing engagement.

[0135] As the shoe segments 96 are located at the filling side, each shoe segment 96 is provided with a passage 98 which forms
part of the filling mouth of the mass feed device.

[0136] It will be clear that the shoe segments 94, 96 offer the same advantages as those explained in relation to the device
having a moulding drum which forms the bottom of the cavities itself. Details of the shoe segments which are discussed here in
relation to the shoe member of the mass feed device may also be used in the base member provided with shoe segments.
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Patentkrav

1. Stgbeindretning (10; 80) til stebning af tredimensionale fadevarer (46) fra en
masse af et levnedsmiddel, der kan overfgres ved pumpning, for eksempel en

kedmasse af hakket kad, hvilken stgbeindretning omfatter:

- enramme (14; 82),

- en stgbetromle (16; 83), der er forbundet med rammen for saledes at
kunne drives og roteres omkring en rotationsakse, hvilken stgbetromle (16;
83) har en perifer overflade med flere raekker af hulrum (44; 88), der
streekker sig i den perifere retning, hvor de naevnte reekker streekker sig i
det vaesentlige parallelt med og i en afstand fra hinanden, set i retningen af
rotationsaksen, og hvor hver reekke omfatter flere hulrum (44; 88), som er i
en afstand fra hinanden, set i den perifere retning af den perifere overflade
af stegbetromlen (16), og hvor hulrummene (44; 88) hver definerer en
pafyldningsabning i den perifere overflade af stgbetromlen (16; 83),

hvor hulrummene (44; 88) hver er Ilukket ved en side modsat
pafyldningsabningen af en bund,

- en massetilfgrselsindretning (18), der er anbragt i en
pafyldningsposition i forhold til den perifere overflade af stgbetromlen

(16; 83), hvilken massetilferselsindretning (18) er forsynet med:

« et indlgb (32) til tilfgrsel af levnedsmidlet ved hjeelp af en pumpe,

* et skoelement, der st@gder op til den perifere overflade af stgbetromlen
(16; 83), hvilket skoelement omfatter en pafyldningsmunding (33; 85),
som er forbundet med indlgbet (32) og som ender ved den perifere
overflade af stgbetromlen (16; 83) pa en sadan made, at
pafyldningsabningerne i hulrummene (44; 88), som beveeger sig forbi

under rotation af stgbetromlen (16; 83), kommer i kommunikation med
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den nezevnte pafyldningsmunding for at pafylde hulrummene (44 ; 88)

med levnedsmidlet, nar de beveeger sig forbi,

kendetegnet ved, at den perifere overflade af stabetromlen er udformet som
en profileret perifer overflade, der har en formgivende profil, som omfatter, for
hver reekke af hulrum (44; 88), fremspring (50) mellem flere par af successive
hulrum (44; 88) af de neevnte raekker og/eller en eller flere perifere riller (63),
der straekker sig i den perifere retning mellem og gennem de successive hulrum
af de naevnte reekker,

og at skoelementet er forsynet med flere skosegmenter (42; 96), som er
anbragt ved siden af hinanden, set i retningen af rotationsaksen (17),

og at hvert skosegment (42; 96) har en indvendig side, som stgder op til en
tilknyttet sektion af den perifere overflade af stgbetromlen (16; 83), hvilken
sektion omfatter en eller flere raekker af hulrum (44; 88), hvor den indvendige
side af hvert skosegment er udformet som en profileret inderside, der har en
profil, som for hver reekke af hulrum omfatter en eller flere riller (43), der
streekker sig i den perifere retning og/eller ribber (53), der streekker sig i den
perifere retning, hvilke riller og/eller ribber er indgribende koblet med de
formgivende profil af naevnte sektion,

og at hvert skosegment (42; 96) omfatter mindst en passage (39; 98), som
udger en del af pafyldningsmundingen (33, 85), og som ender ved indersiden af
skosegmentet (42; 96), saledes at der, under rotation af stgbetromlen,
gentagne gange afgreenses et hulrum til stgbning af et fadevareprodukt, hvilket
stebehulrum kommer i kontakt med en passage (39; 98) af skosegmentet, af
stagbetromlen (16; 83) og af skosegmentet (42; 96),

og at skosegmenterne (42; 96) har bevaegelsesfrined i forhold til hinanden, i det
mindste i retningen af rotationsaksen (17), for at hver forbliver individuelt
tilpasset med hensyn til profilen af sektionen, med hvilken den indvendige side
af skosegmentet (42; 96) er i indgribende kobling.

2. Stgbeindretning ifglge krav 1, hvor formprofilen (50; 63) af sektionen, med
hvilken den indvendige side af skosegmentet (42; 96) er indgribende koblet,

tilvejebringer den individuelle tilpasning af skosegmentet.
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3. Stgbeindretning ifelge krav 1, hvor sektionen af den perifere overflade af
stobetromlen omfatter en tilpasningsguide (60) ved siden af den formgivende
profil (50) og i en afstand fra hulrummene (44) i naevnte sektion, hvilken
tilpasningsguide (60) samvirker med det respektive skosegment (42) for den
enkelte tilpasning deraf, hvor profilen af den indvendige side af hvert
skosegment (42) - set i retningen af rotationsaksen (17) - fortrinsvis er
indgribende koblet med den formgivende profil af den tilknyttede sektion af den
perifere overflade af stgbetromlen (16) med en fgrste tolerance, og hvor
tilpasningsguiden (60, 61) - set i retningen af rotationsaksen - interagerer med
skosegmentet med en anden tolerance, som er mindre end den fgrste
tolerance, hvor en af sektioneme af den perifere overflade og indersiden af
skosegmentet (42) fordelagtigt er forsynet med en tilpasningsrille (61), der
streekker sig i den perifere retning og den anden er forsynet med en eller flere
tilpasningsfremspring (60) i indgribende kobling dermed.

4. Stgbeindretning ifelge et af de foregaende krav, hvor skosegmenterne (42)
hver iseer har en udvendig side, og hvor skoelementet er forsynet med en
bagplade (40), som straekker sig over de udvendige sider af flere, fortrinsvis
alle, skosegmenterne (42), saledes at skosegmenterne er anbragt mellem
bagpladen og stabetromlen (16), og hvor bagpladen omfatter passager (40a) til
levnedsmidlet, der er forbundet til passagerne (39) af skosegmenterne (42),
hvor bagpladen (40), set i retningen af rotationsaksen (17), fortrinsvis er
tilvejebragt ved dens ender med en krave (41), der straekker sig i den perifere
retning og som rager ud mod stgbetromlen, og hvor den perifere overflade af
stebetromlen er forsynet med en krave (51) modsat hver af kraverne (41),
hvilken krave (51) straekker sig i den perifere retning og rager ud mod
bagpladen, hvor skosegmenterne (42) er anbragt ved siden af hinanden mellem
kraver af bagpladen (40) og af den perifere overflade af stgbetromlen (16), som

ligger over for hinanden.

5. Stgbeindretning ifglge et eller flere af kravene 1-4, hvor en aben spalte til

stede mellem tilstedende skosegmenter (42; 96), saledes at hvert skosegment
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har en individuel beveegelsesfrihed for at forblive individuelt oprettet i forhold til
profilen af sektionen, med hvilken den indvendige side af skosegmentet er i
indgribende kobling.

6. Stgbeindretning ifolge et eller flere af de foregaende krav, hvor

skosegmenterne (42; 96) hver er udformet som en separat del.

7. Stegbeindretning ifalge et eller flere af kravene 1-6, hvor skosegmenterne (42)
er forbundet til hinanden og/eller til en faelles baerer, for eksempel en bagplade,
ved hjeelp af fleksible forbindelsesdele (64).

8. Stgbeindretning ifelge et eller flere af de foregédende krav, hvor
massefremfaringsindretningen omfatter et trykelement for at holde
skosegmenterne (42) af skoelement presset mod den perifere overflade, hvilket
trykelement fortrinsvis er forsynet med et eller flere langstrakte trykelementer
(54, 55), der ligger i en afstand fra hinanden i den perifere retning, som hver er
anbragt i det veesentlige parallelt med rotationsaksen af stgbetromlen og hver
iseer udever en trykkraft pa flere, fortrinsvis alle, skosegmenterne (42), hvor
hvert trykelement fortrinsvis omfatter en aktuator (55), som kan udvides under
fluidtryk.

9. Stgbeindretning ifglge krav 8, hvor hvert langstrakte trykelement omfatter en
langstrakt mellemliggende stang (54), som er anbragt i det vaesentlige parallelt
med rotationsaksen af stgbetromlen, hvor en aktuator (55), som kan udvides
under fluidtryk, er anbragt mellem et hus (52) af skoelementet og den
mellemliggende stang (54), hvori den udvidelige aktuator (55) gar i indgreb med
den mellemliggende stang for at udave en trykkraft pa skoelementerne via den

mellemliggende stang.

10. Stebeindretning ifglge et eller flere af de foregaende krav, hvor den perifere
overflade af stgbetromlen (16; 83) er fremstillet af metal, og hvor mindst den
indvendige side af skosegmenterne (42; 96) er fremstillet af plast for eksempel

polyethylen, sasom UHMW polyethylen, eller vice versa.
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11. Stgbeindretning ifglge et eller flere af de foregdende krav, hvor
stobetromlen (42) er udformet pa en sadan made, at hulrummene (44) hver er
lukket af ved siden modsat pafyldningsabningen af en basisdel (47), som

danner en del af stgbetromlen.

12. Stgbeindretning ifelge et eller flere af kravene 1-11, hvor stgbetromlen (83)
er rgrformet og omfatter en udvendig og en indvendig perifer overflade (83a, b),
hvor skoelementet (86) stader op til en af de perifere overflader, for eksempel
den udvendige perifere overflade (83a), og hvor hulrummene (88) hver er
dannet af en gennemgaende abning i den rgrformede stgbetromle (83), og hvor
stobeindretningen (80) har et basiselement (90) som er anbragt i den
rerformede stgbetromlen for saledes at veere stationaer i forhold til rammen (82)
og modsat skoelementet (86), hvilket basiselement stader op til den anden
perifere overflade (83b), for eksempel den indvendige perifere overflade af den
rerformede stgbetromle, sdledes at hulrummene (88) hver er lukket i siden
modsat pafyldningsabningen af en bund.

13. Stgbeindretning ifelge krav 12, hvor den perifere overflade af den
rgrformede stgbetromle (83), der stader op til basisdelen (90), er udformet som
en profileret perifer overflade, der har en formgivende profil, som for hver raekke
af hulrum (88) omfatter fremspring mellem flere par af successive hulrum af de
naevnte raekker og/eller en eller flere perifere riller, som straekker sig i den
perifere retning mellem og gennem de successive hulrum af de naevnte reekker,
og hvor basiselementet (90) er forsynet med flere skosegmenter (94), der er
anbragt ved siden af hinanden, set i retningen af rotationsaksen (A),

og hvor hvert skosegment (94) af basiselementet har en indvendig side, der
stader op en tilknyttet sektion af den perifere overflade af stgbetromlen, hvilken
sektion omfatter en eller flere raekker af hulrum (88), hvor den indvendige side
af hvert skosegment (94) er udformet som en profileret indvendig side, der har
en profil, som omfatter for hver raekke af hulrum, en eller flere riller, der
streekker sig i den perifere retning og/eller ribber der straekker sig i den perifere

retning, hvilke riller og/eller ribber er i indgribende kobling med den formgivende
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profil af den neevnte sektion,

og hvor skosegmenterne (94) af basiselementet (90) har beveegelsesfrined i
forhold til hinanden, i det mindste i retningen af rotationsaksen (A), for at hver
forbliver individuelt oprettet i forhold til profilet af sektionen, med hvilken den

indvendige side af skosegmentet er i indgribende kobling.

14. Stgbeindretning til stebning af tredimensionale fedevarer fra en masse af et
levnedsmiddel, der kan overfgres ved pumpning, for eksempel en kadmasse af

hakket kad, hvilken stgbeindretning omfatter:

- en ramme,

- en stgbetromle (16), som er forbundet med rammen for saledes at
kunne drives og roteres omkring en rotationsakse (17), hvilken

stagbetromle har en perifer overflade,

- en massetilferselsindretning, der er anbragt i en pafyldningsposition i
forhold til den perifere overflade af stgbetromlen, hvilken

massetilfgrselsindretning er forsynet med:

« et indlgb til tilfarsel af levnedsmidlet ved hjeelp af en pumpe,

* et skoelement, der stagder op til den perifere overflade af stgbetromlen,

hvilket skoelementet omfatter en pafyldningsmunding, som er forbundet med
indlgbet og som ender ved den perifere overflade af stgbetromlen,

hvilken indretning er kendetegnet ved, at den perifere overflade af
stebetromlen er udformet som en profileret perifer overflade, der har en
formgivende profil, som omfatter flere reekker af fremspring (50), der straekker
sig i den perifere retning, hvilke fremspring (50) i en reekke er i en afstand fra
hinanden i perifer retning, og hvor raekkerne forlgber i det veesentlige parallelt

med og i en afstand fra hinanden, set i retningen af rotationsaksen,
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og at skoelementet er forsynet med flere skosegmenter (42), der er anbragt ved
siden af hinanden, set i retningen af rotationsaksen (17),

og at hvert skosegment (42) har en inderside, der stgder op en tilknyttet sektion
af den perifere overflade af stgbetromlen (16), hvilken sektion omfatter en eller
flere raekker af fremspring (50), hvor den indvendige side af hvert skosegment
er udformet som en profileret inderside, der har en profil, som for hver reekke af
fremspring (50) omfatter en eller flere riller (43), der straekker sig i den perifere
retning, hvilke riller er indgribende koblet med den formgivende profil af den
neevnte sektion,

og at hvert skosegment (42) omfatter mindst én passage (39), som udger en
del af pafyldningsmundingen (33), og som ender ved inderside af skosegmentet
(42), saledes at der, under rotation af stebetromlen, gentagne gange afgraenses
et rum til stgbning af et fedevareprodukt, hvilket rum kommer i kontakt med en
passage (39) af skosegmentet, af stgbetromlen (16) og af skosegmentet (42),
og at skosegmenterne (42) har beveegelsesfrined i forhold til hinanden, i det
mindste i retningen af rotationsaksen (17), for at hver kan forblive individuelt
tilpasset med hensyn til profilen af sektionen, med hvilken den indvendige side
af skosegmentet (42) er indgribende koblet.

15. Fremgangsmade til stebning af tredimensionale produkter (81) fra en masse
af levnedsmiddel, der kan overfgres ved pumpning, for eksempel en kadmasse,
hvori der geres brug af en stgbeindretning ifelge et eller flere af de foregaende

krav.
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Fig.8b
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Fig. 8¢




DK/EP 2975944 T3

Fig.9
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Fig. 10a

11



DK/EP 2975944 T3

12



DK/EP 2975944 T3

13



DK/EP 2975944 T3

14



86 87 85 87
P
o ey

<> 94
g
80
Fig. 12

15

DK/EP 2975944 T3



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

