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(57) Abstract: Disclosed 1s a method for separating and stacking slices of food, in particular slices of cheese (2). In said method, a
plurality of slices of food (2) 1s continuously conveyed by a feeding belt conveyor (3) such that the slices of food adjoin each other
in rows. A rotating transfer roll (5) picks up the slices of food (2) from the feeding belt conveyor (3) and places same on top of each
other m a stacking zone (4), the transter roll (5) jomtly accommodating a row of slices of food by means of a corresponding plurality
of holding units (6). During rotation of the transter roll, the mmdividual slices of food (2) are separated from each other as aresult of a
relative movement of the holding units i the axial direction, and the separated individual slices (2) detach from the holding units (6)

and

(37)

are stacked on top of each other in the stacking zone (4).

Zusammenfassung:

[Fortsetzung auf der nachsten Seite/
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Veroftentlicht:

—  mit internationalem Recherchenbericht (Artikel 21 Absatz

3)

Verfahren zum Trennen und Stapeln von Lebensmittelscheiben, insbesondere von Kaésescheiben (2), wobeir mehrere
Lebensmittelscheiben (2) von emmem Eingangsiorderband (3) in Reihe benachbart aneinander anliegend kontinuierlich betordert
werden, wobel die Lebensmittelscheiben (2) vermittels emer rotierenden Umsetzwalze (5) vom Eingangsiorderband (3)
abgenommen und 1n emem Stapelbereich (4) autemander gelegt werden, wobel, die Umsetzwalze (5) die Reihe der
Lebensmittelscheiben mittels emer entsprechenden Mehrzahl von Autnahmeemheiten (6) gemeinsam autnimmt, wobel die
ceinzelnen Lebensmittelscheiben (2) wahrend der Rotation durch emme Relativbewegung der Autnahmeemheiten m axialer
Richtung voneinander getrennt werden und wobel die getrennten Einzelscheiben (2) von den Autnahmeeimheiten (6) gelost und in
dem Stapelbereich (4) in Stapeln auteinander gelegt werden.
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Method and Device for Separating and Stacking Food Slices

The invention relates to a method and a device for separating and stacking tood
slices, in particular cheese slices, which are continuously conveyed, adjacent to
one another in rows, by an input conveyor belt and which are removed from the
input conveyor belt and placed on top of one another in a stacking region by

means of a rotating transfer roller.

Document EP 2 478 771 A1, which was published after the priority date,
discloses a production line for the production of food. A drum, as the shaping
device, shapes the product and deposits this product directly into a waiting
package. Individual cavities, which are rigidly mounted on the drum, are provided

for shaping the food.

A method of the type in question is described in WO 2007/122311 A1, for
example. In order to stack the individual cheese slices, these are first discharged
from a shaping roller onto a conveyor belt and then fall, under the force of gravity,
from the conveyor belt into waiting dishes, onto the cheese slices already lying
therein. The cheese slices falling into the dishes results in an uncontrollable
stacking of the slices that lie on top of one another. In addition, this type of
stacking is not suitable for types of cheese that are particularly soft and creamy,

since the consistency of the cheese slices does not ensure sufticient shape

retention.

Document DE 297 13 690 U1 also shows a device for transferring sliced food.
The food slices are transported and turned on a belt. In order to provide a secure
hold during the turning procedure, clamps, spikes, or the like are provided, which

can damage the cheese slices, however.

The present method proceeds from a method, in which the food slices, which are
cheese slices in this case, are cut from a wide product strand. After the product
strand has been cut into individual strips by means of longitudinal cutting and the
strips have been subsequently cut into individual slices by means of transverse
cutting, the slices lie adjacent to one another in rows and are conveyed row after
row on the input conveyor belt. These rows of slices adhering to one another
must be separated by cutting for further processing. The separated slices can
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then be placed on top of one another in a stack and packaged.

Proceeding from this type of slice production, the problem is that of creating a
method and a device for separating and stacking, which has an easily
Implemented design and ensures reliable handling and exact positioning of the
food slices even if these food slices have a consistency that is particularly soft

and creamy to sticky, as is the case with many cheese slices.

Thus, in one aspect, the present invention provides a method for separating and
stacking food slices, in particular cheese slices, wherein a plurality of food slices
IS continuously conveyed, adjacent to one another in rows, by an input conveyor
belt, wherein the food slices are removed from the input conveyor belt and placed
on top of one another in a stacking region by means of a rotating transfer roller,
wherein the transfer roller accommodates the row of food slices together by
means of a corresponding plurality of holding units, the individual food slices are
separated from one another in the axial direction during rotation by means of a
relative movement of the holding units, and

the separated individual slices are detached from the holding units and placed on

top of one another in stacks in the stacking region.

In another aspect, the present invention provides a device for separating and
stacking food slices, in particular cheese slices, in a stacking region, comprising
an input conveyor belt for continuously conveying food slices disposed adjacent
to one another In rows, a rotating transfer roller transversely disposed at the end
of the input conveyor belt, a stacking region, in which the transfer roller places
the food slices on top of one another in stacks, wherein a plurality of holding units
disposed adjacent to one another in rows is provided on the surface of the transfer
roller for holding one food slice each in a non-positive manner, wherein means
are provided for inducing an axial displacement of the holding units durihg rotation
and, therefore, separation of the food slices, wherein the holding units comprise
separating means for releasing the food slices and for stacking in the stacking

region.
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The fundamental idea of the invention is the use of the rotating transfer roller,

which Is disposed at the end of the input conveyor belt and which Is disposed with
the axis thereof at the end of the conveyor belt, transversely to the conveyor belt.
This Is equipped on the surface thereof with displaceable holding units, the
number and arrangement of which make it possible to receive an entire incoming
row of food slices, hold these food slices by means of a non-positive connection
and separate these food slices from one another during rotation and, finally, place

these food slices In stacks in a defined manner in the stacking region.

According to the claimed method, the transfer roller accommodates the row of
food slices together by means of a plurality of holding units. The individual food
slices are separated from one another in the axial direction during rotation by
means of a relative movement of the holding units. Having arrived over the
stacking region, the holding units release the separated cheese slices in a defined
manner, thereby allowing them to be placed on top of one another (“transferred”)
In stacks in the stacking region. Anything that provides the stack of food slices
with a supporting surface is suitable as a stacking region, such as a dish, a tray,
or a plate. Preferably, however, a suitably disposed conveyor belt is the stacking

region.

The non-positive connection between the slice and the holding units is
advantageously implemented by means of an underpressure, which holds the
food slice on the holding unit during rotation. In a corresponding manner, the

separation of the held food slice can be induced by cutting off the underpressure
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and can be supported by generating an overpressure. The handling of the slices
by means of air pressure is particularly advantageous, because this Is
implemented without mechanically damaging the slice and, above all, in a
particularly hygienic manner. In addition, the guidance and handling of the related

air flows are easy to implement.

The device according to the invention is characterized in that a plurality of holding
units, which are adjacently disposed in rows, is provided on the surface of the
transfer roller for holding one food slice each by means of a non-positive
connection. Means are also provided for inducing an axial displacement of the
holding units during rotation and, therefore, separation of the food slices adhering
thereto. The holding units also comprise separating means for releasing the food
slices and stacking these food slices in the stacking region, wherein the holding

means and the separating means preferably utilize air pressure, as described

above.

The holding units preferably provide a placement surface, which has the
approximate dimensions of a food slice and onto which a slice can be placed
accordingly. In particular, one separate holding unit is provided for each food
slice, wherein this holding unit forms a carrier for exactly one food slice (which is
also referred to in the following as a “cheese slice”) during the transter
procedure. A constant force can be applied onto the cheese slices by utilizing a
pressure differential, i.e. colloquially speaking by means of an underpressure or
vacuum, for the non-positive retention. This makes it possible to prevent point
loads, which could cause damage in the case of particularly soft and creamy
cheese slices. It is nevertheless ensured that the retention on the holding unit
and, therefore, the transfer roller, is reliable and that damage is prevented.

Finally, the transfer device equipped according to the invention makes it possible
to transfer and exactly stack soft and creamy cheese slices. The movability of the
adjacent holding units makes it possible to separate the food slices from one
another. which are more or less adhering to one another. For example, cheese
slices that are conveyed adjacent to one another via the input conveyor belt and
that have been cut but are still attached to one another can be fed to further
processing. Placed onto the holding units, the food slices are separated from one
another by means of the relative movements of the holding units. To this end,
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adjacent holding units can be moved relative to one another in the axial direction.
The food slices to be separated from one another can basically also each be

disposed on a carrier foll.

The use of air underpressure to hold the cheese slices makes it possible to
control the retaining force at the holding units in different ways. It can be
specified in a defined manner, for example, when a food slice should be held on
a holding unit and when it should be released. The release can be supported by
reversing the pressure, which is particularly advantageous in the case of a sticky
food product. The holding units are each provided with a placement surface for
placement of the food slices, wherein the placement surfaces are provided with
openings, which are connected to a pump. The connection to the pump can be
controlied at least in the lower discharge region, thereby allowing the air pressure
present at the openings to be switched on and off in both directions. In order to
save energy, the underpressure is also switched off in the rear region, in which

the holding units move back upward, empty.

Preferably, the food slices to be separated and stacked are transferred to the
transfer roller in the region of a top dead center of the roller movement and the
food slices being transferred are released from the transfer roller in the region of
a bottom dead center of the roller movement. This has the advantage that gravity
can be utilized first for the placement of the food slices, before the slice can be
held via suction, wherein the slice covers all the openings. Gravity is utilized once
more in the vicinity of the bottom dead center to support the release and the
stacking in an exact manner. Advantageously, a pressure reversal is also
implemented to detach the slice from the holding unit.

In a particular embodiment, the placement of the stacking region can be moved
laterally and, preferably, in both directions of the plane. It is theretore possible to
intentionally influence the shape of the developing stack by moving the stacking
region in a defined manner. In particular, a fan structure can be obtained by
means of a slight advancing movement, which makes it easier to subsequently
simply remove individual slices from the stack by hand. The fan structure can
also have a two-dimensional design if the stacking region can be moved in two
directions that are oriented orthogonally relative to one another. A direction of

movement in one conveyor belt direction can be implemented by an output
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conveyor belt, on which the stack is formed. The other displacement direction of
the fan structure can be obtained by the individual slices being discharged from
the transfer roller sooner or later, in a defined manner, relative to the preceding

individual slice. The lateral movability in the plane is established by means of

these two components of motion.

The distance between adjacent holding units is preferably dependent on the
extent of rotation of the transfer roller. The distance between one holding unit and
the respectively adjacent holding unit increases depending on the rotation of the
transfer roller. At the transfer point at the end of the input belt, the holding units
and the food slices lie close to one another, thereby allowing the food slices that
are adjacent to one another to be placed next to one another on the transter
roller without gaps. As rotation occurs, separation takes place as the adjacent
holding units move apart from one another. The distance therebetween stops

increasing when the food slices are released from the transter roller.

The transfer roller preferably comprises a control guide, which does not rotate
along with the transfer roller. A plurality of control slides is guided along the
control guide, wherein the axially movable holding units are connected in a
driving manner to one of the control slides in each case. In this context,
“connected in a driving manner” means that an axial movement of the control
slide can induce an axial movement of the holding unit, which is connected in a
driving manner, wherein this movement need not be directly transferred. In
particular, a plurality of holding units disposed at a common circumferential
position of the transfer roller is connected in a driving manner {0 a common
control slide. The position of a control slide therefore influences the distance
separating all axially adjacent holding units disposed at one common
circumferential position. The movement of the holding units is theretore
correlated to the shape of the control guide. Since the control guide does not
rotate with the transfer roller, the movement of the holding units is therefore
coupled to the circular movement of the holding units. Separate actuators, which
control the movement of the holding units, can therefore be omitted. The
connection of underpressure or overpressure to the openings of the placement
surfaces can be controlled by means of this control guide or another control

guide.
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The drive connection between the control slide and one of the movable holding
units preferably has an open path. The open path makes it possible to initially
interrupt the direct coupling between the holding unit and the control slide. This
means that a movement of the control slide does not yet forcibly induce a
movement of the holding unit, provided the open path has not been crossed. By
means of such an open path, not only can a movement of individual holding units
be controlled separately, it is therefore also possible to adjust a relative
movement between holding units assigned to a common control slide. In other
words, the larger the open path, the smaller the movement of one holding unit.

The control slide is axially movable in particular.

Furthermore, the mechanism comprising the holding units, control slides, ana
contro! rod can be removed by hand without the use of tools due to a plug-in
design. To this end, the control guide has a matching recess for withdrawing the
control slide. This design ensures the hygienic condition and cleanability of the

transfer roller.

The invention is explained in greater detail in the following with reference to the

figures, wherein

Figure 1 shows a device according to the invention for separating and
stacking food slices, in a perspective view;
Figure 2 shows details of a control arrangement for controlling the relative

movement of individual holding units.

Figure 1 shows a device 1 according to the invention for separating and stacking
cheese slices 2. The cheese slices 2 are conveyed via an input conveyor belt
toward a transfer roller 5. From the transfer roller 5, the cheese slices 2 are then

conveyed onto an output conveyor belt 4, which is a stacking region. The transfer
roller 5 is substantially cylindrical and is supported so as to be rotatable about a
rotational axis A. The cheese slices 2 are placed onto the transfer roller in the
region of a top dead center 9 of the roller movement. The cheese slices 2,
together with the transfer roller 5, then execute a rotation about the rotational
axis A by approximately 180 degrees, thereby releasing the cheese slices, which

have been turned, onto the output conveyor belt 4, where they are stacked.
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In order to accommodate the cheese slices 2 on the transfer roller 5, the transfer
roller 5 comprises a plurality of holding plates 6, as a holding unit, which are
disposed on the surface of the transter roller 5. Each holding plate 6 is used to
hold exactly one cheese slice 2. Each of the holding plates 6 has a placement
surface 7 on the outwardly facing surface, on which a single cheese slice 2 s
placed in each case. The placement surfaces 7 are each provided with a plurality
of air openings 8 over the entire surface thereof, wherein these air openings are
connected to a non-illustrated pump. In the present exemplary embodiment, only
the air openings of the inner region of the holding plates are controlied with
underpressure, wherein this inner region is also covered by smaller cheese
slices. While the holding plate has dimensions of 100mm x 100mm, the “vacuum
region” can only cover 60mm x 60mm. When the pump is connected, an
underpressure is applied to the air openings 8. The cheese slices 2 are thereby
held on the placement surface 7 via a non-positive connection. A compressed air
line with overpressure can also be connected to the air openings, if necessary, in

order to induce easy detachment of the cheese slices from the placement

sutrface 7.

The holding plates 6 are movably held on the surface of the transfer roller 5. As is
evident from figure 1, the axially adjacent holding plates 6, i.e. those that are
disposed together in a horizontal row on the transfer roller 5, are held so as to be
movable relative to one another. For example, the holding plates 6 in the region
of the top dead center 9 are still disposed closely to one another, while the axially
adjacent holding plates 6 in the region of the bottom dead center 10 are axially
separated from one another. In this context it should be noted that the term
“axial” is always intended to mean relative to the rotational axis A of the transter
roller 5. Although the cheese slices 2 have already been cut when they are
conveyed by the input conveyor belt 3, they still lie so closely to one another that
the slices are still connected to one another by individual small connecting webs.
In particular when a carrier foil is used, which overlaps by 2-10mm in the region
of the longitudinally cut cheese slice, an adhesive connection of the individual
slices therefore still exists. The final separation of the axially adjacent cheese

slices 2 is then induced by two axially adjacent holding plates moving apart.

The mode of operation of the control of the movement of axially adjacent holding
plates 6 is explained in greater detail by reference to figure 2. A control guide 11
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having a control groove 15 is provided, the developed view of which is shown In
figure 2a. The control guide 11 is fixedly disposed at an end face of the transfer
roller 5 and therefore does not execute the rotational movement of the roller 5.
The control groove 15 has a curvy course, and therefore individual regions of the
control groove 15 have different axial positions relative to the rotational axis A. A
control slide 12 rotates together with the transter roller 5 and is supported at the
transfer roller 5 so as to be axially movable. The control slide 12 engages in the
control groove 15 via a fixedly connected control pin 14. The axial position of the
control slide 12 is therefore defined depending on the shape and axial position of
the control groove 15 in the region in which the control pin 14 engages in the

control groove 15.

As is evident by reference to figures 2b and 2c, the axial movement of the control
slide 12 is now transferred to the individual holding plates 6. The control slide 12
is axially fixedly connected to the first holding plate 6+ via a connecting pin 17. A
drive connection to the axially adjacent, second holding plate 62 Is obtained via a
control rod 13, which is axially fixedly connected to the control slide 12. The
control rod 13 is not axially fixedly connected to the second holding plate 6,, but
rather can move partially freely in a recess 18. The recess 18 therefore provides
an open path 16, along which the control rod 13 cannot move the second holding
plate 6. Once the open path 16 has been crossed, the control rod 13 comes In
contact with the second holding plate 6 and can axially drive the second holding
plate 6. The third adjacent holding plate 63 is axially fixedly supported on the

transter roller 5.

It the control groove 15 now covers an axial displacement distance D, the control
pin 14 and, therefore, the control slide 12 are axially displaced by the
displacement distance D as this control slide moves circumferentially along the
control groove 15. Due to the direct, fixed connection to the first holding plate 64,
the first holding plate 6, is also axially displaced by the displacement distance D.
The control rod 13 is also axially displaced together with the control slide 12 by
the axial displacement distance D. Since the open path 16 is provided, however,
the second holding plate 6, is axially displaced only by the displacement distance
D minus the axial open-path length (D/2 in the present case) of the open path 16.
Depending on the design and the dimensioning, it is also possible, of course, to
obtain other displacement distances of the second holding plate 62 relative to the
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entire axial displacement distance D. Due to the arrangement, the individual
holding plates 6+, 62 and 63 are now moved axially relative to one another,

wherein the distance between the holding plates 6, relative to one another in
each case, is increased by half the displacement distance D/2 in the present

case. The axially adjacent cheese slices are now finally separated from one

another.

Figure 1 shows the stacking of the individual cheese slices 2 on the output
conveyor belt 4. The output conveyor belt 4 is movable in the conveyor belt
direction F, whereas the entire output conveyor belt 4, together with the conveyor
rollers. is movable in a direction perpendicular to the conveyor belt direction F,
thereby enabling individual regions of the output conveyor belt 4 to be placed In
different lateral orientations relative to the transfer roller. The cheese slices 2,
which will now be released from the transfer roller 5 in the region of the bottom
dead center 10 by means of overpressure, can be placed onto the conveyor belt
4 at highly diverse points, depending on where this point of the conveyor belt 4 is
disposed at that time due to the movability of the conveyor belt. It is possible, for
example, to deposit a plurality of the cheese slices 2 that have been conveyed in
succession to an axial position on a common stack. A type of fan structure can be
created by slightly advancing transversely to the conveyance direction F. A type
of slanted fan structure, as shown in figure 1, can be created by advancing in a
direction transversely to the conveyance direction F and longitudinally relative to
the conveyance direction F. The movability of the output conveyor belt 4 in both
directions orthogonally relative to one another makes it possible to create a

plurality of stacking patterns.
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List of reference signs

device for separating and stacking
cheese slices

input conveyor beit

output conveyor belt

transter roller

holding plate

placement surface

0o N OO O A W N =

air opening

9 top dead center

10 bottom dead center

11 control guide

12 control slide

13 control rod

14 control pin

15 control groove

16 open path

17 connecting pin

18 recess

F conveyor belt direction
A rotational axis

D displacement distance
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as foillows:

A method for separating and stacking food slices, wherein a plurality of food
slices Is continuously conveyed, adjacent to one another in rows, by an input
conveyor belt, wherein the food slices are removed from the input conveyor belt
and placed on top of one another in a stacking region by means of a rotating

transfer roller,

wherein

the transfer roller accommodates the row of food slices together by means of a
corresponding plurality of holding units, wherein each holding unit has a
placement surface for carrying one of said food slices and sald placement

surface has dimensions that are approximately equal to one of said food slices,

the individual food slices are separated from one another in the axial direction
during rotation by means of a relative movement of the holding units, and the
separated individual slices are detached from the holding units and placed on top

of one another in stacks in the stacking region.

The method according to claim 1,
wherein the food slices are held on the holding units by means of an
underpressure during rotation, wherein the separation of a food slice is induced

by cutting off the underpressure and is supported by generating an overpressure.

The method according to claim 1 or 2, wherein the food slices are cheese slices.

A device for separating and stacking food slices In a stacking region, comprising:

an input conveyor belt for continuously conveying food slices disposed adjacent

to one another in rows,

a rotating transfer rolier transversely disposed at the end of the input conveyor

belt.
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a stacking region, in which the transfer roller places the food slices on top of one

another in stacks,

wherein

a plurality of holding units disposed adjacent to one another in rows Is provided
on the surface of the transfer roller for holding one food slice each in a non-

positive manner, each holding unit having a placement surface for carrying one

of said food slices and said placement surface having dimensions that are

approximately equal to one of said food slices,

and means are provided for inducing an axial displacement of the holding units
during rotation and, therefore, separation of the food slices, wherein the holding

units comprise separating means for releasing the food slices and for stacking in

the stacking region

The device according to claim 4,
wherein the holding units comprise a placement surface having openings for

non-positive retention, wherein air can be withdrawn via the openings to

generate an underpressure and/or air can be supplied to generate an

overpressure.

The device according to claim 4 or 5,

wherein the stacking region is laterally moveable relative to the conveyance

direction of the input conveyor belt, for stacking the food slices in a defined

manner.

The device according to claim 6,
wherein the stacking region is laterally movable in two different directions,

relative to the conveyance direction of the input conveyor belt, for stacking the

food slices in a defined manner.

The device according to any one of claims 4 to 7,
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wherein the stacking region is formed by an output conveyor belt that is movable

transversely and longitudinally relative to the conveyance direction of the input

conveyor belt.

The device according to any one of the claims 4 to 8,

wherein the distance between adjacent holding units is dependent on the extent

of rotation of the transfer roller.

The device according to any one of the claims 4 to 9,
wherein the transfer roller comprises a control guide and a plurality of control
slides guided at the control guide, wherein the movable holding units are

connected in a driving manner to one control slide in each case.

The device according to claim 10,

wherein a plurality of holding units disposed at a common circumferential position

of the transfer roller is connected in a driving manner to a common control slide.

The device according to claim 10 or 11,

wherein the drive connection between the control slide and one of the movable

holding units comprises an open path.

The device according to any one of claims 4 to 12,

wherein the food slices are cheese slices.
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