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DESCRIPTION

APPLICATION FIELD

[0001] The present invention relates to an apparatus for laying sliced foods into containers. In particular, the invention relates to
an apparatus for laying sliced meat into trays for food, and the following description is taken with reference to this application field
with the sole aim of simplifying exposition thereof.

KNOWN ART

[0002] Commercially available are machines for cutting meat that, starting from parts of a slaughtered animal, produce a certain
amount of slices based on predetermined features. These machines only enable selection of cutting features and sizes of the
slices without taking care of carrying out orderly storage of same.

[0003] Document WO 00/65922 discloses an automatic machine for cutting raw meat products into slices of predetermined
weight. The machine comprises a housing for a piece of meat, cutting means able to obtain a plurality of ; slices from the piece of
meat feeding means between the piece of meat and the cutting means, and means for removing the slices obtained from the
automatic machine.

[0004] Document WO 2006/123368 discloses an apparatus for portioning meat, comprising a base unit, control means, first drive
means mounted to said base unit, casing mounted to said base unit, further comprising: second drive means to cooperate with
said first drive means for rotating said casing, and pressing member dividing said casing into at least two chambers, an in-feed
chamber and a pressing chamber, said pressing member is mounted to said base unit off-center, with respect to said casing,
substantially closer to the pressing chamber such that said pressing member has freedom to move in direction substantially
perpendicular to the off-center direction, an ejecting device, mounted to said base unit, portioning plate receiving the meat
ejected from said pressing chamber, a position adjustable bottom piece, a cutting means, positioned between the pressing
chamber and the portioning plate.

[0005] Document DE 43 19 171 A1 discloses an automatic apparatus for laying sliced foods in a shingled manner.

[0006] The subsequent operation of laying the produced slices into trays is performed manually and separately by the staff in
charge.

[0007] The present invention aims at providing an apparatus capable of enabling quick and accurate positioning of sliced foods
into containers.

[0008] Another aim of the present invention is to provide an apparatus capable of enabling selection of arrangement parameters
of the sliced foods in the containers.

[0009] A further aim of the present invention is to provide an apparatus capable of receiving sliced foods also when temporarily
no containers are available and/or when a packaging station is not temporarily working.

[0010] A still further aim of the present invention is to provide an apparatus that can be easily assembled and disassembled.

SUMMARY OF THE INVENTION

[0011] The foregoing and still further aims are achieved by an apparatus for laying sliced foods into containers, in accordance
with the description in the appended claims. The apparatus for laying sliced foods into containers, according to the invention,
obtains the following main advantages as compared with the known art:

e it allows quick and accurate arrangement in containers;

» it allows selection of arrangement parameters of the sliced foods in the containers;
¢ it allows control of characteristic parameters of the sliced foods;

e it is of easy assembling and disassembling;
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¢ it can be configured depend on the food to be treated.

[0012] The foregoing and other advantages of the invention will become more apparent from the description taken hereinafter of
embodiments given by way of non-limiting examples with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

Figs. 1a and 1b are perspective views of a first embodiment of the apparatus of the invention;
Fig. 2 is a side view of the apparatus in Figs. 1a, 1b;

Fig. 2a is a side view of a component of the apparatus in Fig. 2;

Fig. 3 is a plan view of the apparatus in Figs. 1a, 1b;

Fig. 3a is a side view of the apparatus in Figs. 1a, 1b in which some inner components of the apparatus itself are shown (in dotted
line);

Figs. 4a, 4b are perspective views of a second embodiment of the apparatus of the invention;
Fig. 5 is a side view of the apparatus in Figs. 4a, 4b;
Fig. 6 is a plan view of the apparatus in Figs. 4a, 4b;

Fig. 7 is a side view of the apparatus in Figs. 4a, 4b in which some inner components of the apparatus itself are shown (in dotted
line);

Fig. 8 is a side view of a component of the apparatus according to both embodiments of the invention;
Fig. 9 is a block diagram of a control unit included in the apparatus of the invention;

Fig. 10 comprises images shown on a user interface of the apparatus of the invention, corresponding to different operating
settings of the apparatus itself;

Fig. 11 is an axonometric view of a laying unit for arrangement in trays;

Fig. 12 is an axonometric view of the laying unit for arrangement in trays in a closed position;

Fig. 13 is an axonometric view of the laying unit for arrangement in trays, in an open position;

Fig. 14 is an axonometric view of the laying unit for arrangement in trays taken from the side opposite to that in Fig. 12;
Figs. 15 and 16 show views from top and bottom respectively, of the laying unit for arrangement in trays;

Figs. 17 and 18 show a rear view and a front view respectively, of the laying unit for arrangement in trays;

Fig. 19 represents a section taken in plane A-A of Fig. 18;

Fig. 20 shows a side view of the laying unit for arrangement in trays;

Fig. 21 represents a section taken in plane B-B of Fig. 20;

Fig. 22 represents a section taken in plane C-C of Fig. 20;

Fig. 23 represents a further operating configuration of the laying unit for arrangement in trays.

DETAILED DESCRIPTION
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[0014] An apparatus for laying sliced foods into containers comprises a main transport unit and a secondary transport unit,
downstream of the main unit.

[0015] The two units are adapted to carry sliced foods from a slicing station to a packaging station.

[0016] A control unit controls the individual and combined movements of the two transports units based on arrangement
parameters for the sliced foods inputted through a user interface.

[0017] The apparatus for laying sliced foods into containers receives these foods from a slicing station, through a feeding
station, and causes feeding in a particular advancing direction towards a laying unit for arrangement inside containers.

[0018] The containers are then routed to a packaging station. Optionally, the apparatus comprises a storage unit in which the
sliced foods are temporarily stored.

[0019] In the following of the specification, the expressions "upstream" and "downstream" will always refer to the advancing
direction towards a laying unit for arrangement in containers.

[0020] In the preferred embodiments of the invention to be described, the sliced foods comprise sliced meat and the containers
for sliced food comprise trays for food. With references to Figs. 1 to 8, the apparatus for laying meat slices 11 in trays 390
comprises a support structure 30 adapted to support the transport units, control instruments, laying unit for arrangement in trays
and storage unit, if any.

[0021] In other words, structure 30 constitutes the apparatus frame and is adapted to keep the components of the apparatus
itself all together in a single assembly.

[0022] The assembly of the transport units and support structure is generally defined as transport station.
[0023] A first embodiment of the invention will be now described with general reference to Figs. 1a, 1b, 2, 2a, 3, 7, 8 and 8a.

[0024] The apparatus comprises a first main transport unit 20 for transport of meat slices 11, which is mounted on the support
structure 30.

[0025] Preferably, the first main transport unit 20 is adapted to carry the meat slices 11 coming from a slicing station, to a first
secondary transport unit 50. Preferably, the meat slices 11 coming out of the slicing station reach the first main transport unit 20
through a first feeding station 80.

[0026] The first feeding station 80 is disposed upstream of the first main transport unit 20; for the sake of clarity, the advancing
direction A-A' is denoted by an arrow printed in bold type in Fig. 2.

[0027] The first feeding station 80 is substantially disposed at the same height as the first main transport unit 20. With particular
reference to Fig. 2a, the first main transport unit 20 comprises a first main conveyor belt 21, for transport of the sliced foods 11, in
particular sliced meat. The main conveyor belt 21 is adapted to run along a sliding plane in the advancing direction A-A' for
transport of the sliced foods 11.

[0028] According to the invention, the first main conveyor belt 21 is also adapted to translate in a transverse direction B-B
relative to the advancing direction A-A', along the sliding plane.

[0029] The advancing and transverse-translation directions, A-A' and B-B respectively, are jointly shown in Fig. 3.

[0030] Preferably, the main conveyor belt 21 comprises a first initial head 22 and a first final head 23 disposed upstream and
downstream respectively relative to the advancing direction A-A' of the meat slices 11.

[0031] The first main transport unit 20 according to the invention comprises a first main rotatable driving pin 24 jutting out of the
support structure 30 in a direction perpendicular to the sliding plane of the first main conveyor belt 21, at the upstream end of the

first initial head 22.

[0032] Preferably, fitted on the first main driving pin 24 is a roller to which the first main conveyor belt 21, in particular the initial
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head 22, adheres.

[0033] Due to the action of the first main driving pin 24, the roller acts as a driving roller transmitting a rotary motion to the first
conveyor belt 21 to enable moving forward thereof.

[0034] The main transport unit 20 comprises a main rotatable driven pin 27 at the downstream end of the first final head 23.

[0035] Preferably, fitted on the main driven pin 27 is a roller to which the first main conveyor belt 21, in particular the final head
23, adheres.

[0036] Due to the action of the main rotatable driven pin 27, this roller acts as a driven roller enabling the first conveyor belt 21
to rotate based on the movement imparted by the first main driving pin 24.

[0037] The main transport unit 20 according to the invention comprises a rotatable supporting pin 25 jutting out of the support
structure 30, in a direction perpendicular to the sliding plane of the first main conveyor belt 21.

[0038] The supporting pin 25 is constrained in rotation to the support structure 30 at the downstream end of the first initial head
22 that is coincident with the upstream end of the first final head 23.

[0039] The apparatus according to the invention comprises a derailleur 26 associated with the supporting pin 25. The derailleur
26 is adapted to cause ftranslation of the main conveyor belt 21 along the longitudinal axis of the supporting pin 25, coincident
with the transverse direction B-B.

[0040] Preferably, the first initial head 22 is fixed.

[0041] More specifically, the sliding plane of the first initial head 22 is substantially horizontal. Preferably, the first final head 23 is
inclined.

[0042] The inclination angle is a parameter mechanically set during assembling of the apparatus.

[0043] The first final head 23 is inclined so as to facilitate unloading of the sliced foods 11 onto the first secondary conveyor belt
51.

[0044] Preferably, the main conveyor belt 21 is made up of elastic belts 31 (Fig. 1a).

[0045] Preferably, the elastic belts 31 are constrained in rotation to said first heads 22, 23. Preferably, the elastic belts 31 are
further constrained in rotation to the derailleur 26.

[0046] The apparatus of the invention comprises a first electromechanical actuator 401 (Fig. 3a) adapted to operate rotation of
the first rotatable main driving pin 24.

[0047] In the specification of the invention, by the term "electromechanical actuator” it is intended a known assembly adapted to
receive electric/electronic signals from a command unit, and provided with suitable kinematic mechanisms for converting the
signals into movements/mechanical commands.

[0048] According to the invention, the first electromechanical actuator 401 is adapted to operate rotation of the first main
rotatable driving pin 24 in such a manner as to make the first main conveyor belt 21 run in a set sliding direction to a given sliding

speed.

[0049] Control on the first main driving pin is carried out by a suitable control unit 40 provided in the apparatus of the invention,
to be described in the following.

[0050] The apparatus according to the first embodiment of the invention further comprises a first secondary transport unit 50
mounted on the support structure 30 too and positioned downstream of the fist main transport unit 20.

[0051] The first secondary transport unit 50 comprises a first secondary conveyor belt 51.
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[0052] According to the invention, the first secondary conveyor belt 51 is adapted to receive the meat slices 11 from the first
main conveyor belt 20.

[0053] In particular, the first secondary conveyor belt 51 is adapted to receive meat slices 11 from the first final head 23 of the
first main conveyor belt 21; to this aim, the first final head 23 is inclined so as to facilitate unloading of the slices onto the first
secondary conveyor belt 51.

[0054] The first secondary conveyor belt 51 is also adapted to run in the advancing direction A-A' to take the meat slices 11 to a
laying unit for arrangement in trays. In other words, the first secondary conveyor belt 51 is adapted to run in the advancing

direction A-A' to carry the meat slices 11 to trays 390.

[0055] This secondary belt has a first end close to the first main conveyor belt 21 and a second end close to the packaging
station.

[0056] Preferably, this first secondary belt is such inclined that it has the first end to a lower height than the second end.
[0057] The first secondary conveyor belt 51 is further disposed preferably below the first main conveyor belt 20.

[0058] Referring particularly to Fig. 2, the first secondary transport unit 50 according to the invention comprises a secondary
rotatable driving pin 35, at the upstream end of the second initial head 52.

[0059] Fitted on this pin is a roller to which the first secondary conveyor belt 51, in particular the second initial head 52, adheres.

[0060] The secondary driving pin 35 acts as a motion conductor and transmits a rotary motion to the first secondary conveyor
belt 51 to enable it to move forward.

[0061] The first secondary transport unit 50 comprises a secondary rotatable driven pin 37, at the downstream end of the
second final head 53.

[0062] Preferably, fitted on the secondary driven pin 37 is a roller to which the first secondary conveyor belt 51, in particular the
second final head 53, adheres.

[0063] Due to the action of the secondary driven pin 37, this roller acts as a driven roller enabling the first secondary conveyor
belt 51 to rotate based on the movement imparted by the secondary rotatable driving pin 35.

[0064] Control on the sliding width and speed of the first secondary conveyor belt 51 is carried out by a suitable control unit 40
provided in the apparatus of the invention, to be described in the following.

[0065] The first secondary transport unit 50, according to the invention comprises a rotatable adjustment pin 34 jutting out of the
support structure 30, in a direction perpendicular to the sliding plane of the first secondary conveyor belt 51.

[0066] The adjustment pin 34 is constrained in rotation to the support structure at the downstream end of the second initial head
52 that is coincident with the upstream end of the second final head 53.

[0067] The apparatus of the invention comprises a fifth electromechanical actuator 405 (Figs. 3a and 7) adapted to operate
rotation of the adjustment pin 34.

[0068] The fifth electromechanical actuator 405 comprises an elevator assembly 58 represented in the apparatus as a whole in
Fig. 8 and in greater detail in Fig. 8a.

[0069] Referring particularly to these figures, the elevator assembly 58 comprises:

e a servomotor 581 adapted to generate a rotary motion of transmission members 582;
¢ the adjustment pin 34 transmitting the rotary motion to the secondary transport unit;
e a cam 36 associated with the adjustment pin 34.
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[0070] The transmission members 582 comprise a toothed wheel 583 rotatably associated with the servomotor 581. This toothed
wheel engages the corresponding toothing of a toothed arch 584 centred on the adjustment pin 34. Therefore, the action of
servomotor 581 causes rotation of the adjustment pin 34 that is transmitted to cam 36. Rotation of cam 36 in turn causes
raising/lowering of the height of the secondary conveyor belt 51 in the vicinity of the main conveyor belt 21.

[0071] The elevator assembly 58 is therefore adapted to adjust the difference in height between the first main conveyor belt 21
and the first secondary conveyor belt 51.

[0072] In particular, the elevator assembly 58 is adapted to adjust this difference in height to an optimal value for extending each
meat slice 11 coming from the main belt 20 and stacking meat slices 11, avoiding an excessive difference in height or lack of a
minimum distance so as to enable movements of the individual or stacked slices 11 on the secondary belt.

[0073] Control on the elevator assembly is performed by a suitable control unit 40, provided in the apparatus of the invention, to
be described in the following.

[0074] The apparatus of the invention comprises a seventh electromechanical actuator 407 (Figs. 3a and 7) adapted to vary the
distance in height between the first belt 21, 121, in particular head 23, 123, and the second belt 51, 151.

[0075] The seventh electromechanical actuator 407 comprises an inclination assembly 68, 168.

[0076] In particular, the inclination assembly 68, 168 is adapted to adjust this difference in height to an optimal value for
extending each meat slice 11 coming from the main belt 20 and stacking meat slices 11, avoiding an excessive difference in
height or lack of a minimum distance so as to enable movements of the individual or stacked slices 11 on the secondary belt.
Control on the inclination assembly 68, 168 is performed by a suitable control unit 40, provided in the apparatus of the invention,
to be described in the following.

[0077] A second embodiment of the invention will be now described with general reference to Figs. 4 to 8.

[0078] In the specification of this particular embodiment, the features that make it different from the first embodiment will be
underlined and the description of the details in common will be omitted.

[0079] The apparatus comprises a second main transport unit 91, for transport of sliced foods 11, in particular meat slices,
mounted on the support structure 30. Preferably, the second main transport unit 91 is adapted to transport meat slices 11 coming

from a slicing station, until a second secondary transport unit 150.

[0080] Preferably, the meat slices 11 coming out of the slicing station reach the second main transport unit 91 through a second
feeding station 180 shown in Fig. 5 in chain line.

[0081] The second feeding station 180 is disposed upstream of the second main transport unit 91 relative to an advancing
direction A-A' of the meat slices 11, denoted by an arrow in Fig. 5.

[0082] With particular reference to Fig. 5, the second main transport unit 91 comprises a second main conveyor belt 121, for
transport of the sliced foods 11.

[0083] The second main conveyor belt 121 is adapted to run along a sliding plane in the advancing direction A-A' for carrying
the meat slices 11.

[0084] According to the invention, the second main conveyor belt 121 is also adapted to translate in a transverse direction B-B
relative to the advancing direction A-A', along the sliding plane.

[0085] The advancing and transverse-translation directions, A-A' and B-B respectively, are jointly shown in Fig. 6.

[0086] The second main transport unit 91 further comprises a third main conveyor belt 120, for transport of the sliced foods 11,
mounted on the support structure 30 upstream of the second belt 121.

[0087] The third main conveyor belt 120 is adapted to carry the meat slices 11 from the second feeding station 180 to the
second main conveyor belt 121.



DK/EP 2479111 T3

[0088] Preferably, the second feeding station 180 can be inclined in such a manner as to enable easy feeding of the meat slices
11 to the second main conveyor belt 121.

[0089] Preferably, the second main conveyor belt 121 comprises a third initial head 122 and a third final head 123 disposed
upstream and downstream respectively, relative to the advancing direction of the meat slices 11.

[0090] Both heads are mounted to an inclined position relative to a hypothetical horizontal position and are mechanically
constrained in such a position.

[0091] The second main transport unit 91 according to the invention comprises a second main driving pin 125 jutting out of the
support structure 30, in a direction perpendicular to the sliding plane of the second main conveyor belt 121.

[0092] The second main driving pin 125 is constrained in rotation to the support structure, at the downstream end of the third
initial head 122 that is coincident with the upstream end of the third final head 123.

[0093] The apparatus of the invention comprises a derailleur 126 fitted on the second main driving pin 125.

[0094] The apparatus of the invention comprises a second electromechanical actuator 402 adapted to operate rotation of the
second main driving pin 125.

[0095] The derailleur 126 is adapted to cause translation of the second main conveyor belt 121 along the longitudinal axis of the
second main driving pin 125, coincident with the transverse direction B-B.

[0096] The apparatus according to the second embodiment of the invention further comprises a storage unit 90, mounted on the
support structure 30 and in turn comprising a storage belt 92 for temporarily stocking the sliced foods 11.

[0097] The storage belt 92 is adapted to run along at least one sliding plane in an advancing direction A-A' and a moving-back
direction A'-A.

[0098] The third initial head 122 is adapted to unload the meat slices 11 to different conveyor belts, i.e. to the third secondary
conveyor belt 120 or the storage belt 92, depending on the inclination of said belts relative to the lying plane of the third initial
head 122.

[0099] In other words, the storage belt 92 is adapted to slope in such a manner that it aligns itself with the third initial head 122;
in this case, the third initial head 122 enables loading of slices 11 on the storage belt 92.

[0100] Loading on the storage belt takes place under one or more of the following situations:

¢ temporary lack of availability of containers in the packaging station;

¢ temporary non-operation of the packaging station;

¢ generic situation of failure of the apparatus;

o specific command of temporary stocking of the slices before packaging.

[0101] Preferably, as shown in Figs. 4a, 4b and 5, the main transport 91 and storage 90 units are adapted to receive meat slices
11 in mutual exclusion depending on a mutually exclusive alignment with the third initial head 122.

[0102] The apparatus according to the second embodiment of the invention comprises a second secondary transport unit 150
mounted on the support structure 30 as well, and positioned downstream of the second main transport unit 91.

[0103] The second secondary transport unit 150 comprises a second secondary conveyor belt 151.

[0104] According to the invention, the second secondary conveyor belt 151 is adapted to receive meat slices 11 from the second
main conveyor belt 121.

[0105] The second main conveyor belt 121, as already said, is sloping in a manner adapted to facilitate unloading of the meat
slices 1 onto the second secondary conveyor belt 151.
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[0106] The second secondary transport unit 150 is comparable to the first secondary transport unit 50 and is provided with a fifth
initial head 152 and a fifth final head 153; the other components of the second secondary transport unit 150 are identified in Figs.
4a, 4b, 5, 6 and 7 by the numerical references of the first secondary transport unit 50.

[0107] The apparatus of the invention comprises a third electromechanical actuator 403 (Figs. 3a and 7) adapted to operate
rotation of the secondary driving pin 35 in such a manner as to make the second secondary conveyor belt 151 run in a sliding
direction to a given sliding width and speed.

[0108] Control on these variables is carried out by a suitable control unit 40, provided in the apparatus of the invention, to be
described in the following. Preferably, in both embodiments of the invention the electromechanical actuators comprise a
servomotor. Preferably the servomotor is a brushless servomotor. The technical effect achieved by use of this servomotor results
in quick and accurate commands to the rotatable pins, based on pulses received by the control unit 40. In particular, use of a
servomotor enables the speed of the main conveyor belt 21, 121 to be accurately synchronised with the speed for extending the
slice on the secondary conveyor belt 51, 151.

[0109] As previously mentioned, the apparatus according to both embodiments of the invention comprises a control unit 40.

[0110] The control unit 40 is adapted to operate the electromechanical actuators responsible for the independent or combined
movements of the conveyor belts.

[0111] Generally, it should be noted that in the present context and in the following claims, the control unit 40 is shown as divided
into distinct functional modules for the only purpose of describing the functional qualities of same in a clear and full manner.

[0112] This unit can consist of a single electronic device, suitably programmed for performing the described functions, and the
different modules can correspond to hardware and/or routine software components being part of the programmed device.

[0113] Alternatively or in addition, these functions can be performed by a plurality of electronic devices on which the aforesaid
functional modules can be distributed. The control unit can further take advantage of one or more processors for carrying out the
instructions contained in the memory or storage modules.

[0114] Said functional modules can further be distributed on different computers, locally or remotely, based on the architecture
of the network in which they reside.

[0115] In particular, the control unit 40 is configured for determining one or more of:

a) an advancing direction of the main belts 21, 121, 120;

b) a translation direction and width of the main belts 21, 121;

¢) an advancing/moving back direction of the secondary belts 51, 151;

d) an advancing/moving back width of the secondary belts 51, 151;

e) a displacement speed of the secondary belts (51, 151) ;

f) an inclination of one or more heads of the conveyor belts (21, 121, 51, 151),

I e

in such a manner that the meat slices 11 are laid in the containers 390 according to one of the following arrangements (Fig.
10):
o on a single row parallel to the advancing direction and partly overlapped (Case (A));

[0116] For carrying into practice such an arrangement, the control unit 40 is adapted to determine the parameters expressed
above in a), ¢), d), e) and possibly f).

¢ on two rows parallel to the advancing direction and partly overlapped, each on its own row (case (B));

¢ on two rows parallel to the advancing direction, partly overlapped each on its own row and with a third row parallel to the
advancing direction that is positioned partly overlapped on the first two rows (case (C));

e on two rows parallel to the advancing direction, partly overlapped each on its own row and partly crossed between the two
rows (case (D));

¢ on two rows parallel to the advancing direction, partly overlapped each on its own row, partly crossed between the two rows
and with a third row parallel to the advancing direction that is positioned partly overlapped on the two first rows (case (E)).
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[0117] To put into practice the arrangements shown in cases B to E, the control unit 40 is adapted to determine the parameters
expressed above in a), b), c), d), e) and possibly f).

[0118] The apparatus of the invention further comprises a user interface 60 through which an operator can select the
arrangement of slices 11.

[0119] In other words, the user interface 60 shows the possible arrangements of slices 11 in trays 390, as shown in Fig. 10.
[0120] Selection of the arrangement can take place through pressure on the display (touch screen) or equivalent modalities.

[0121] The user interface 60 is configured for enabling setting of at least one arrangement parameter P1, P2 representative of
an arrangement of the sliced foods 11 in trays 390.

[0122] In particular, the first parameter P1 is representative of one of the arrangements, denoted by letters A to E, shown in Fig.
10.

[0123] Selection of the arrangements is preferably carried out at least based on one or more of the following characteristic
parameters:

o useful sizes of the tray;

¢ sizes of the slice to be put into the tray;
e slice thickness;

o amount of slices to be put into the trays.

[0124] Preferably, the selection can be carried out by an operator.

[0125] Alternatively or for help, the selection can be carried out by an operator assisted by an automated system. The control
unit 40 is therefore configured for receiving at least one arrangement parameter P1, P2 from the user interface 60.

[0126] In addition, the control unit 40 is configured for generating at least one adjustment signal S1, S2, S3, S4, S5 for carrying
out arrangement into containers 390 as a function of the selection done through the at least one arrangement parameter P1, P2.

[0127] The adjustment signal S1, S2, S3, S4, S5 acts on the transport station, i.e. on one or more of the main and secondary
transport or storage units.

[0128] The control unit 40 comprises a first synchronisation module 41 configured for generating a first adjustment signal S1.

[0129] The first adjustment signal S1 is adapted to synchronise the sliding speeds of the main 21, 91 and secondary 51, 151
conveyor belts.

[0130] The first adjustment signal S1 is a function of the selected first arrangement parameter P1.

[0131] In other words, the mathematical relation linking the adjustment signal S1 and the arrangement parameter P1 is:
S1=f(P1).

[0132] Based on selection of how the slices 11 are arranged in the containers 390, the sliding speed of the main and secondary
belts is set in such a manner that passage of the slices from the main belt to the secondary belt takes place correctly.

[0133] The adjustment signal S1 is therefore a synchronisation signal.

[0134] The technical effect thus achieved is to avoid folding upon themselves and/or rolling up of the slices when moving from
the main belt 21, 121 to the secondary belt 51, 151.

[0135] The technical effect is achieved by a first 401, a second 402 and a third 403 electromechanical actuator, said actuators
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being adapted to receive the first adjustment signal S1 from the control unit 40.

[0136] In the first embodiment of the invention, the first 401 and third 403 electromechanical actuators are further adapted to
synchronise the sliding speeds of the first main 21 and secondary 51 conveyor belts by setting the same peripheral speed,
adjusting the rotation speed of the first main driving pin 24 and of the adjustment pin 34, as a function of the first adjustment
signal S1. Adjustment of the speed of the adjustment pin 34 determines the rotation speed of the secondary driving pin 35.

[0137] In the second embodiment of the invention, the first 401 and second 402 electromechanical actuators are further adapted
to synchronise the sliding speeds of the second main 121 and secondary 151 conveyor belts, by setting the same peripheral
speed, adjusting the rotation speed of the second main driving pin 125 and the adjustment pin 34, as a function of the first
adjustment signal S1.

[0138] Adjustment of the speed of the adjustment pin 34 determines the rotation speed of the secondary driving pin 35.

[0139] The control unit 40 further comprises a first positioning module 42 configured for generating a second adjustment signal
S2.

[0140] The second adjustment signal S2 is adapted to determine a periodic displacement of the secondary conveyor belt 51,
151.

[0141] The second adjustment signal S2 is a function of the selected first arrangement parameter P1.

[0142] In other words, the mathematical relation linking the adjustment signal S2 and the arrangement parameter P1 is S2=f(P1).
[0143] Differently said, based on selection of the arrangement of slices 11 in containers 390, when each meat slice 11 reaches
the secondary conveyor belt 51, 151, the first positioning module 42 operates movement of belt 51, 151 in the sliding direction, to
extend the slice on the belt.

[0144] As the arrangements provided through the interface 60 contemplate that the following meat slice 1 to be put on the
secondary belt 51, 151 has to partly overlap the first one, the first positioning module 42 operates movement of belt 51, 151 in
the direction opposite to the advancing direction to prepare the already extended slice to receive the subsequent slice in partial
overlapping.

[0145] Overlapping can take place transversely or longitudinally relative to the first slide laid on the secondary belt.

[0146] Signal S2 is therefore a movement signal.

[0147] The technical effect thus achieved is the correct longitudinal or transverse overlapping of the slices on the secondary
conveyor belt.

[0148] This technical effect is achieved by a third electromechanical actuator 403 (Figs. 3a and 7) adapted to receive the
second adjustment signal S2 from the control unit 40.

[0149] According to the invention, the third electromechanical actuator 403 is further adapted to determine the periodic
displacement of the secondary conveyor belt 51, 151 obtained by setting an alternated advancing and moving-back sliding
frequency and width thereof, acting on rotation of the first secondary driving pin 35. Rotation of the secondary driving pin is
preferably determined by rotation of the adjustment pin 34.

[0150] The control unit 40 comprises a second positioning module 43 configured for generating a third adjustment signal S3.

[0151] The third adjustment signal S3 is adapted to determine a translation degree in the transverse direction B-B of said main
conveyor belt 21, 121.

[0152] The third adjustment signal S3 is a function of the selected first arrangement parameter P1.

[0153] In other words, the mathematical relation linking the adjustment signal S3 and the arrangement parameter P1 is:
S3=f(P1).

10
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[0154] In other words, based on selection of the arrangement of slices 11 in containers 390, when said slices reach the main belt
21, 121, a translation in the transverse direction B-B of the main conveyor belt 21, 121, according to a predetermined extent is
carried out. The adjustment signal S3 is therefore a movement signal.

[0155] The technical effect achieved is the transverse alignment of the slices on the main belt 21, 121.

[0156] This technical effect is achieved by a fourth electromechanical actuator 404 (Figs. 3a and 7) adapted to receive the third
adjustment signal S3 from the control unit 40.

[0157] In the first embodiment of the invention, the fourth electromechanical actuator 404 is adapted to determine the translation
extent in the transverse direction B-B of the first main conveyor belt 21 by setting a translation extent of the derailleur 26.

[0158] In the second embodiment of the invention, the fourth electromechanical actuator 404 is adapted to determine the
translation extent in the transverse direction B-B of the second main conveyor belt 121 by setting a translation extent of the

derailleur 126.

[0159] In other words, the fourth electromechanical actuator 404 determines a rotation of a worm screw on which a bushing is
assembled, said bushing moving the structure of the derailleur by a translational motion.

[0160] The control unit 40 comprises a third positioning module 44 configured for generating a fourth adjustment signal S4.

[0161] The adjustment signal $4 is adapted to determine a raising extent of an average height of the secondary conveyor belt
51, 151.

[0162] The fourth adjustment signal S4 is a function of the selected first arrangement parameter P1.

[0163] In other words, the mathematical relation linking the adjustment signal S4 and the arrangement parameter P1 is:
S4=f(P1).

[0164] Differently said, based on selection of the arrangement of slices 11 in containers 390, when the slices come onto the
secondary belt 51, 151, raising of an average height of the secondary conveyor belt is carried out in such a manner that there is
not too much a difference in height between the main belt and secondary belt or there is the minimum distance to enable
movements of the meat slices.

[0165] The fourth adjustment signal S4 is therefore a movement signal.

[0166] The technical effect achieved is the variation of the difference in height between the first belt 21, 121 and the second belt
51, 151.

[0167] This technical effect is achieved by a fifth electromechanical actuator 405 (Figs. 3a and 7) adapted to receive the fourth
adjustment signal S4 from the control unit 40.

[0168] According to the invention, the fifth electromechanical actuator 405 is further adapted to determine the raising extent of
an average height of the secondary conveyor belt 51, 151, through the action of the elevator assembly 58.

[0169] The elevator assembly 58 is adapted to raise or lower the first secondary belt 51 at each received slice, for adjusting the
difference in height from the first main belt 21 (controlled variable) as a function of overlapping of the slices, as established

through the interface 60.

[0170] Advantageously, according to the invention, the action of the elevator assembly 58 helps in optimising extending and
overlapping of the meat slices avoiding rolling-ups that would give rise to problems during the packaging step.

[0171] In other words, the third positioning module 44 operates inclination of the secondary conveyor belt 51, 151 by acting on
the elevator assembly 58 to maintain the difference in height between the secondary 51, 151 and main 21, 121 belts.

[0172] Differently said, the third positioning module 44 adjusts the difference in height as a function of one or more of the
following characteristic parameters:

11
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¢ thickness of the slice to be put in the tray;
¢ type of meat to be put in the tray;
¢ arrangement of the slices established through the interface 60.

[0173] Preferably, the thickness of the meat slice is 8 mm.

[0174] On passage of a first slice to be laid into a tray from the main belt 21, 121 to the secondary belt 51, 151, the difference in
height is about 1 cm.

[0175] At the end of preparation of a packet of slices to be put in a tray, the maximum difference in heightis 7 cm.

[0176] The control unit 40 comprises a sixth positioning module 46 configured for generating a sixth adjustment signal S6.
[0177] The sixth adjustment signal S6 is adapted to determine a variation in the inclination of the main belt 21, 121.

[0178] In particular, the sixth adjustment signal S6 is adapted to determine a variation in the inclination of the final head 23, 123.
[0179] The sixth adjustment signal S6 is a function of the selected first arrangement parameter P1.

[0180] In other words, the mathematical relation linking the adjustment signal S6 and the arrangement parameter P1 is:
S6=f(P1).

[0181] Differently said, based on selection of the arrangement of slices 11 in containers 390, when the slices reach the main belt
21, 121, a variation in the inclination of the main belt is carried out in such a manner that too much a difference in height does not
exist between the main belt and secondary belt or there is the minimum distance for carrying out the movements of the meat
slices.

[0182] The sixth adjustment signal S6 is therefore a movement signal.

[0183] The technical effect achieved is the variation in the difference in height between the first belt 21, 121, in particular the
head 23, 123, and the second belt 51, 151.

[0184] This technical effect is achieved by a seventh electromechanical actuator 407 (Figs. 3a and 7) adapted to receive the
sixth adjustment signal S6 from the control unit 40.

[0185] According to the invention, the seventh electromechanical actuator 407 is adapted to move an inclination assembly 68,
168 (Figs. 2a and 5) adjusting the inclination of head 23, 123 relative to the secondary conveyor belt 51, 151.

[0186] The inclination assembly 168 is adapted to raise or lower the first head 23 (or the third head 123) at each received slice,
for adjusting the difference in height from the secondary conveyor belt 51, 151 (controlled variable ), as a function of overlapping
of the slices established through the interface 60.

[0187] Advantageously, according to the invention, the action of the inclination assembly 68, 168 helps in optimising extending
and overlapping of meat slices, avoiding rolling-ups that would give rise to problems in the packaging step.

[0188] In other words, the sixth positioning module 46 controls the inclination of the main conveyor belt 21, 121, in particular of
the head 23, 123, by acting on the inclination assembly 68, 168 for maintaining the difference in height between the secondary
belt 51, 151 and the main belt 21, 121.

[0189] Differently said, the sixth positioning module 46 adjusts the difference in height as a function of one or more of the
following characteristic parameters:

¢ thickness of the slice to be put in a tray;
¢ type of meat to be putin a tray;
» arrangement of the slices as established through the interface 60.

12
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[0190] Preferably, the thickness of the meat slice is 8 mm.

[0191] On passage of a first slice to be laid into a tray from the main belt 21, 121 to the secondary belt 51, 151, the difference in
height is about 1 cm.

[0192] At the end of preparation of a packet of slices to be put in a tray, the maximum difference in heightis 7 cm.

[0193] According to the invention, adjustment of the difference in height between the main belt 21 121 and the secondary belt
51, 151, as a function of one or more characteristic parameters representing the thickness of the slice to be put in a tray, the type
of meat to be put in a tray and the arrangement of the slices as established through the interface 60, can be carried out by the

third positioning module 44 in combination with the sixth positioning module 46 or, alternatively, by one alone of the two modules.

[0194] In other words, the variation in the difference in height can be due to the variation of inclination of one alone of the two
belts, maintaining the other belt stationary, or can be due to the combined variation of inclination of the two belts.

[0195] Generally, the fourth adjustment signal S4 and sixth adjustment signal S6 are generated by the control unit 40 for varying
a relative inclination between the main belt 21, 121 and the secondary belt 51, 151.

[0196] In particular, the fourth adjustment signal S4 and sixth adjustment signal S6 are generated by the control unit 40 for
varying a relative inclination between the head 23, 123 and the secondary belt 51, 151.

[0197] This enables extending and overlapping of slices on passage between said belts to be optimised, avoiding rolling-ups that
would create problems in the subsequent arrangement of the slices inside the containers 390.

[0198] The control unit 40 comprises a second synchronisation module 45 configured for generating a fifth adjustment signal S5.

[0199] The fifth adjustment signal 55 is adapted to synchronise the sliding speeds of the storage belt 92 and of the second main
conveyor belt 121.

[0200] The fourth adjustment signal S3 is a function of the selected second arrangement parameter P2.

[0201] In other words, the mathematical relation linking the adjustment signal S5 and the arrangement parameter P2 is:
S5=f(P2).

[0202] In particular, the second arrangement parameter P2 is set based on the aesthetic/qualitative features of the sliced foods.

[0203] In other words, based on the external quality of the meat slice 11, the latter can be temporarily stored waiting for being
positioned at a pre-established position in the tray 390, under the other slices for example.

[0204] If, for instance, slice 1 is not externally fine or is too small, it is diverted onto the storage belt 92 so that it will be laid under
the other slices in tray 390.

[0205] The second synchronisation module 45 is further configured for synchronising the sliding speed of the storage belt 92
with that of the second main conveyor belt 121, as a function of the received fifth adjustment signal S5.

[0206] The technical effect achieved is to prevent the slices from rolling up and folding upon themselves on passage from the
second main conveyor belt 121 to the storage belt 92.

[0207] This technical effect is achieved by a sixth electromechanical actuator 406 (Fig. 7) adapted to receive the fifth adjustment
signal S5 from the control unit 40.

[0208] According to the invention, the sixth electromechanical actuator 406 is further adapted to set a rotation speed of the
auxliary driving pin 95, as a function of the fifth adjustment signal S5 in such a manner as to synchronise the peripheral sliding

speeds of said storage belt 92 and of the second main conveyor belt 12.

[0209] According to the invention, the sixth electromechanical actuator 406 is adapted to synchronise the sliding speed of the
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storage belt 92 with the speed of the second main conveyor belt 121, by setting a rotation speed of the auxiliary driving pin 95 so
that it is substantially comparable with that of the second main driving pin 125.

[0210] According to both embodiments, the apparatus of the invention comprises a laying unit 310 for arrangement into
containers 390, in particular trays, that is disposed downstream of the secondary transport unit 50, 150 and adapted to receive
the sliced foods 11 therefrom, in particular slices of meat disposed on the basis of the selected setting by means of the interface
60.

[0211] The laying unit for arrangement in trays 310, also referred to as handling device, described in detail with reference to
Figs. 11-23, is adapted to:

¢ receive the sliced foods 11 disposed on the basis of the selected setting by means of the interface 60;

¢ detecting the presence and correct position of the sliced foods 11;

¢ laying the sliced foods 11 inside containers 390 through downward opening of a supporting base 400 (Fig. 12) for the
sliced foods 11.

[0212] The supporting base 400 is adapted to ensure support, sliding and unloading of the sliced foods 11.

[0213] In the unloading step, the sliced foods 11 fall under gravity into a packaging station in which the containers 390 are
provided.

[0214] The technical effect achieved is the careful laying of the meat slices 11 inside the respective containers 390. In particular,
with reference to Fig. 11, the laying unit 310 is adapted to be associated with the secondary transport unit 50, 150.

[0215] In the example shown, two secondary transport units 50, 150 are present, each of them being associated with a
respective laying unit 310.

[0216] The secondary conveyor belt 51, 151 is such inclined that it moves the sliced foods 11 from a lowered position to a higher
position, which higher position is placed at the inlet area of a laying unit 310.

[0217] The secondary conveyor belt 51, 151 is adapted to carry the sliced foods 11 in a predetermined manner, based on the
arrangement set through the interface 60.

[0218] In order to receive the sliced foods 11, the supporting base 400 comprises at least one set of powered rollers 311, 312.
[0219] Preferably, the supporting base 400 comprises two opposite sets of powered rollers.

[0220] The laying unit 310 comprises a first and a second casing 316, 317 respectively associated with said sets of rollers 311,
312.

[0221] Each set of rollers 311, 312 is made up of a plurality of individual rollers 311', 312" parallel to each other.

[0222] The individual rollers 311', 312" are placed in cantilevered fashion relative to the respective first and second casings 316,
317.

[0223] The first and second casings 316, 317 each comprise transmission members for imposing a rotary motion to each roller
311", 312", around the axis thereof.

[0224] The transmission members will be better described in the following.
[0225] In an operating configuration of the laying unit 310, ends of rollers 311', 312" opposite to those fitted in the first and
second casings 316, 317 are almost in contact with each other so as to define a support area for the sliced foods 11 coming from

the conveyor belt 51, 151.

[0226] Preferably, the first and second casings 316, 317 are mounted on bearings 380, 380" and 381, 381' the function of which
will be clarified in the following. Two elements 320, 321 supporting a cross member 313 are connected to the front end of the first
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and second casings 316, 317. A rear plate 314 is connected to the rear end of the first and second casings 316, 317.

[0227] The front cross member 313 and rear plate 314 are mounted in such a manner as to support a frame 315. The frame 315
is adapted to carry the laying unit 310 along a horizontal bar.

[0228] Frame 315 is further adapted to support a small frame 330 carrying a first photoelectric cell 331.

[0229] The small frame 330 can be moved and placed to a different position so as to adapt the position of the first photoelectric
cell 331 to different types and sizes of sliced foods 11.

[0230] Displacement of the small frame 330 is obtained by actuation of two knobs 332, 333 acting on respective slots 334, 335.

[0231] Frame 315 houses a hook 398 used for hanging the whole laying unit 310 on a bar 399 placed above the path of the
secondary conveyor belt 51, 151 and above a packaging conveyor belt 300 (Fig. 11).

[0232] Fastened in cantilevered fashion to the rear plate 314 are two electric motors 348, 349, contained inside a third and a
fourth casing 340, 341 respectively; said motors drive the rollers in rotation around their own axes.

[0233] In particular, the two electric motors 348, 349 first drive motion-transmitting members contained inside the respective fifth
and sixth casings 342, 343.

[0234] For depicting the mechanical connection between the electric motor 348 and the respective rollers 311" of the set of
rollers 311, reference is now made to Fig. 9, pointing out that an analogous mechanical connection is provided between the
electric motor 349 and rollers 312" of the opposite set 312.

[0235] Section A-Aof Fig. 9 shows that inside the fifth casing 342 provision is made for a chain 350 for transmitting the rotation
of a shaft 351 of the electric motor 348 to a pinion 352.

[0236] Inside the first casing 316, on the contrary, a chain 356 is present that through respective toothed wheels 357" acts on
shafts 357 each of which belongs to the individual rollers 311" of the set of rollers 311. Pinion 352 is provided with a conical gear

353 suitable for engagement with a corresponding conical gear 354 to drive a rotation pin 355 in rotation.

[0237] Rotation of the rotation pin 355 sets chain 356 in motion inside the first casing 316 that, in turn, sets in rotation the
individual rollers 311' on the respective axes.

[0238] Likewise, similar mechanisms not shown for the sake of simplicity, are able to transmit motion from the electric motor 349
to the individual rollers 312" of the opposite set of rollers 312.

[0239] For instance, shown in Fig. 12 is a chain 360 for transmitting rotation of the shaft 361 of the electric motor 341 to a pinion
362, the latter being quite analogous to pinion 352.

[0240] The laying unit 310 also has a cylinder-piston assembly 370 acting on a bar 371 in turn connected to connecting rods
372, 373.

[0241] The connecting rods 372, 373 transmit their movement to respective cranks 374, 375 each of which is able to transmit the
rotary motion to the first and second casings 316, 317 to rotate the sets of rollers 311, 312.

[0242] Rotation of rollers 311, 312 causes opening of the laying unit 310 and allows the sets of rollers 311, 312 to be brought
from the position shown in Fig. 2 to that shown in Fig. 3 and vice versa.

[0243] To prevent this movement from being transmitted to shaft 352 too (and the respective shaft 362) bushings (one of which
is denoted at 376 in Fig. 9) are provided.

[0244] Advantageously, according to the invention, the laying unit 310 can be disassembled for periodic cleaning and
sanitisation (Fig. 13).

[0245] Disassembling takes place through separation of the supporting elements 320, 321 both from the cross member 313 and
from the first and second casings 316, 317 and subsequent separation of said casings from the sets of rollers 311, 312

15



DK/EP 2479111 T3

associated therewith.

[0246] On operation of the laying unit 310 the meat slices 11 disposed as selected through the interface 60, come from the
second conveyor belt 51, 151 in the direction of arrow F of Fig. 2 to be caught and treated by the laying unit 310.

[0247] The rotary motion of rollers 311' and 312', driven by motors 48, 49 respectively, enables the meat slices 11 to be
disposed in the laying unit 310 on the space made available by the rollers themselves.

[0248] The first photoelectric cell 331 is pointed in the direction of the meat slices 11 and is adapted to detect the presence of
said slices.

[0249] In other words, the laying unit 310 comprises a first photoelectric cell 331, pointed in the direction of the sliced foods 11,
adapted to detect the presence of said sliced foods 11.

[0250] The first photoelectric cell 331 acts in cooperation with a second photoelectric cell (not shown in the figure).

[0251] The second photoelectric cell is adapted to detect the presence of container 390 in the correct position, which container
is designed for the group of sliced foods 11 present on the laying unit 310.

[0252] In other words, the laying unit 310 comprises a second photoelectric cell adapted to detect the presence of the container
390 for which the group of sliced foods 11 present on the supporting base 400 is intended. When container 390 is in the position
underlying the laying unit 310, the supporting base 400 opens according to the configuration in Fig. 3 to drop the sliced foods 11
into the container 390.

[0253] The laying unit 310 comprises a second control unit 500 adapted to:

¢ verify the presence of the sliced foods 11 through the first photoelectric cell 331;
¢ verify the presence of containers 390 through the second photoelectric cell;
e actuate the means for rotating the sets of rollers so as to release the sliced foods 11 into the containers 390.

[0254] The container 390 is then adapted to be routed by a packaging conveyor belt 300 to a packaging station.

[0255] Opening of the supporting base 400 takes place by the action of the cylinder-piston assembly 370 acting on bar 371
pushing it downwards so that the connecting rods 372, 373 transmit their motion to the respective cranks 374, 375 and the latter
to the respective first casings 316, 317 to rotate the sets of rollers 311, 312 for opening of the supporting base 400 and release
of the sliced foods 1 into the container 390.

[0256] Opening of the rollers can be partially reduced by acting on a knob shown in close-up view in Fig. 14.

[0257] In this manner it is possible to adjust the position of a square 386 connected thereto, thus determining the cylinder 370
stroke.

[0258] As previously shown, the laying unit 310 can be disassembled for periodic cleaning or sanitisation by separating the
supporting elements 320, 321 both from the cross member 313 and from the first and second casings 316, 317 and subsequently
separating said casings from the sets of rollers 311, 312 associated therewith.

[0259] According to a variant of the invention, it is possible to provide for the presence in the laying unit 310 of only one set of
rollers placed in cantilevered fashion and capable of substantially covering the whole area covered by the two sets of rollers 311,
312 in the previously described embodiment.

[0260] In this case, opening of the laying unit 310 can take place only on one side and the inclination of the rollers in the
maximum-opening position can be of about 90° for example, to let the slices fall into the container 390.

[0261] As already stated above, the apparatus of the invention comprises the control unit 40 in turn comprising the first

synchronisation module 41 configured for generating the first adjustment signal S1 adapted to synchronise the sliding speeds of
said main 21, 91 and secondary 51, 151 conveyor belts.
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[0262] As already pointed out above, the apparatus of the invention comprises the control unit 40 in turn comprising the second
positioning module 43 configured for generating the third adjustment signal S3 adapted to determine a translation extent in a
transverse direction B-B of said main conveyor belt 21, 121.

[0263] As already stated above, the apparatus of the invention comprises:

¢ the fourth electromechanical actuator 404 adapted to receive the third adjustment signal S3 from said control unit 40;
¢ the derailleur 26 associated with the supporting pin 25 or the second main driving pin 125.

[0264] The fourth electromechanical actuator 404 is adapted to determine said translation extent in the transverse direction B-B
of said main conveyor belt 21, 91 by setting a translation extent of said derailleur 26, 126, respectively.

[0265] As already pointed out above, the apparatus of the invention comprises the storage unit 90 in turn comprising the
auxliary driving pin 95 jutting out of said support structure 30 in a direction perpendicular to said sliding plane of said storage belt
92.

[0266] The apparatus further comprises the sixth electromechanical actuator 406 adapted to:

¢ receive said fifth adjustment signal S5 from said control unit 40 and
¢ set a rotation speed of said auxiliary driving pin 95, as a function of said fifth adjustment signal S5 so as to synchronise the
peripheral sliding speed of said storage belt 92 with the peripheral sliding speed of said second main conveyor belt 121.

[0267] As already stated above, the apparatus of the invention comprises the supporting base 400 in turn comprising at least
one set 311, 312 of powered rollers.

[0268] As already pointed out above, the supporting base 400 comprises at least one set 311, 312 of powered rollers in which
each said set of rollers 311, 312 is made up of a plurality of individual rollers 311', 312".

[0269] As already stated above, the apparatus of the invention comprises the laying unit 310 in turn comprising a first and a
second casing 316, 317 which are associated with said sets of rollers 311, 312, respectively.

[0270] As already stated above, the first and second casings 316, 317 each comprise motion-transmitting members to impose a
rotary movement to each roller 311', 312" around the axis thereof so as to receive said sliced foods 11.
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Patentkrav

1. Apparat til ilegning af skiveskarne fgdevarer (11) i beholdere (390), hvor de
skiveskarne fgdevarer (11) tilfgres i en fremadbevagelsesretning (A-A'"), hvilket

apparat omfatter:
- en tilfgrselsstation (80, 180),
- en transportstation, som indbefatter:
- en stgttestruktur (30),

- en hovedtransportenhed (20, 91), som er tilpasset til at modtage de
skiveskarne fgdevarer (11) fra tilfgrselsstationen (80, 180), idet

hovedtransportenheden er monteret pa stgttestrukturen (30) og omfatter:

* et hovedtransportband (21, 120, 121) til transport af de skiveskarne
fgdevarer (11), idet bandet er tilpasset til at:

¢ glide langs et glideplan i fremadbevagelsesretningen (A-A") ved hjzlp af en
forste elektromekanisk aktuator (401) eller en fgrste (401) og en anden
elektromekanisk aktuator (402),

O translatere, ved hjelp af en fjerde elektromekanisk aktuator (404), i en
tveergaende retning (B-B) i forhold til fremadbevagelsesretningen (A-A')
langs glideplanet,

» en forste eller en fgrste og en anden hoveddrivtap (24, 125), som rager ud af
stgttestrukturen (30) i en retning vinkelret pad hovedtransportbandets (21, 121)

glideplan,

* den forste elektromekaniske aktuator (401) tilpasset til at bevirke rotation af

den fgrste hoveddrivtap (24), eller
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2

» idet den forste og anden elektromekaniske aktuatorer (401, 402) er tilpasset

til at bevirke rotation af den fgrste og anden hoveddrivtap (24, 125),

- en sekundeer transportenhed (50, 150), som ogsa er monteret pa
stgttestrukturen (30), og som er anbragt nedstrgms fra
hovedtransportenheden (20, 91), idet den sekundere transportenhed (50, 150)
omfatter et sekundzrt transportband (51, 151), som er tilpasset til at:

¢ modtage de skiveskérne fodevarer (11) fra hovedtransportbandet (21, 121),

¢ glide, ved hjeelp af en tredje elektromekanisk aktuator (403), 1
fremadbevagelsesretningen (A-A") til transport af de skiveskarne

fgdevarer (11) til beholderne (390),

- en brugergrenseflade (60), konfigureret til at tillade en indlasning af mindst
¢én arrangeringsparameter (P1, P2), som er representativ for et arrangement af

de skiveskarne fgdevarer (11) i beholderne (390),
- en styreenhed (40), som er konfigureret til:

- modtagelse af i det mindste en arrangeringsparameter (P1, P2) fra

brugergrensefladen (60),

- generering af mindst ét justeringssignal (S1, S2, S3, S4, S5) til
transportstationen til udfgrelse af arrangementet 1 beholderne (390) som en
funktion af den udvzlgelse, som er foretaget gennem i det mindste en

arrangeringsparameter (P1, P2),

kendetegnet ved, at styreenheden (40) omfatter:

- et fgrste positioneringsmodul (42), som er konfigureret til at generere et
andet justeringssignal (S2), der er tilpasset til at bestemme en periodisk

forskydning af det sekundzre transportband (51, 151),
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- et andet positioneringsmodul (43), som er konfigureret til at generere et
tredje justeringssignal (S3), der er tilpasset til at bestemme et
translationsomfang i hovedtransportbandets (21, 121) tvaergdende retning (B-

B),

5 - et tredje positioneringsmodul (44), som er konfigureret til at generere et
fjerde justeringssignal (S4), der er tilpasset til at bestemme et
haevningsomfang af en gennemsnitlig hgjde af det sekundaere
transportband (51, 151),
hvor apparatet omfatter en femte elektromekanisk aktuator (405), som igen

10 omfatter en elevatorsamling (58), idet den femte elektromekaniske

aktuator (405) er tilpasset til at:
- modtage det fjerde justeringssignal (S4) fra styreenheden (40), og

- bestemme havningsomfanget af en gennemsnitlig hgjde af det sekundere

transportband (51, 151) gennem elevatorsamlingens handling, og

15 idet elevatorsamlingen (58) er tilpasset til at have eller senke det fgrste sekundare
band (51) ved hver modtaget skive til justering af hgjdeforskellen fra det fgrste
hovedbelte (21) som en funktion af overlapning af skiverne, som etableret gennem

grensefladen (60).

20
2. Apparat ifglge krav 1, hvor:

- det sekundzre transportband (51) omfatter en sekundeer drivtap (35),

- den fgrste (401) og en tredje (403) elektromekanisk aktuatorer er tilpasset til

at:

25 - modtage det fgrste justeringssignal (S1) fra styreenheden (40), og
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- synkronisere hovedtransportbandets (21) og det sekundare
transportbands (51) lgbehastigheder ved at indleese den samme
periferihastighed deraf og respektivt justere, som en funktion af
hovedjusteringssignalet (S1), rotationshastigheden af hoveddrivtappen (24)

5 gennem aktuatoren (401) og af den sekund@re drivtap (35) gennem den tredje

aktuator (403).

3. Apparat ifplge krav 1, hvor:
10 - det sekundzre transportband (151) omfatter en sekundeer drivtap (35),

- den anden (402) og en tredje (403) elektromekaniske aktuatorer er tilpasset

til at:
- modtage det fgrste justeringssignal (S1) fra styreenheden (40), og

- synkronisere hovedtransportbandets (121) og det sekundeere

15 transportbands (151) Igbehastigheder ved at indlese den samme
periferihastighed deraf og respektivt justere, som en funktion af
hovedjusteringssignalet (S1), rotationshastigheden af hoveddrivtappen (125)

gennem aktuatoren (402) og af den sekund@re drivtap (35) gennem den tredje

aktuator (403).
20
4. Apparat ifglge krav 2 eller 3, hvor den tredje elektromekaniske aktuator (403) er
tilpasset til at:
- modtage det andet justeringssignal (S2) fra styreenheden (40), og
25 - bestemme den periodiske forskydning af det sekundeere transportband (51,

151), opnaet gennem indlesning af frekvens og amplitude for den skiftevise
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tilbage- og fremadglidende beveegelse deraf, ved at handle pa den sekundeere

drivtaps (35) rotation.

5. Apparat ifglge et hvilket som helst af de foregdende krav, hvor styreenheden (40)
omfatter et sjette positioneringsmodul (46), som er konfigureret til at generere et
sjette justeringssignal (S6), der er tilpasset til at bestemme en heldningsvariation for

hovedtransportbandet (21, 121), iser for et endeligt hoved (23, 123).

6. Apparat ifglge krav 5, som omfatter en syvende elektromekanisk aktuator (407),
der omfatter en haldningssamling (68, 168), idet den syvende elektromekaniske

aktuator (407) er tilpasset til at:
- modtage det sjette justeringssignal (S6) fra styreenheden (40),

- bestemme haeldningsvariationen for det primere transportband (21, 121),
isa@r for det endelige hoved (23, 123), ved hjelp af heldningssamlingens (68,
168) handling.

7. Apparat ifglge et hvilket som helst af de foregaende krav, hvor
hovedtransportenheden (91) omfatter et tredje hovedtransportband (120) opstrgms
fra det andet hovedtransportband (121) til transport af de skiveskarne fgdevarer (11),
idet bandet er tilpasset til at Igbe langs et glideplan i fremadbevegelsesretningen (A-
A") for at transportere de skiveskarne fgdevarer (11) fra tilfgrselsstationen (180) til
det andet hovedtransportband (121).

8. Apparat ifglge et hvilket som helst af kravene 4 til 7, som omfatter en
opbevaringsenhed (90), der er monteret pa stgttestrukturen (30), idet
opbevaringsenheden (90) omfatter et opbevaringsband (92) til midlertidig oplagring
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af de skiveskarne fgdevarer (11), hvilket band (92) er tilpasset til at Igbe langs i det
mindste ét glideplan i en fremadbevagelsesretning (A-A') eller

bagudbevaegelsesretning (A'-A).

5 9. Apparat ifglge krav 8, hvor

- styreenheden (40) omfatter et andet synkroniseringsmodul (45), som er
konfigureret til at generere et femte justeringssignal (S5), der er tilpasset til at
synkronisere opbevaringsbandets (92) og det andet

hovedtransportbands (121) Igbehastigheder,

10 - opbevaringsenheden (90) omfatter en hjelpedrivtap (95), som rager ud af
stgttestrukturen (30) i en retning vinkelret pd opbevaringsbandets (92)

glideplan,

- hvilket apparat omfatter en sjette elektromekanisk aktuator (406), som er

tilpasset til at:
15 - modtage det femte justeringssignal (S5) fra styreenheden (40), og

- indlese en rotationshastighed af hjelpedrivtappen (95) som en funktion af
det femte justeringssignal (S5) for saledes at synkronisere
opbevaringsbandets (92) periferilgbehastigheder med det andet
hovedtransportbands (121) periferilgbehastigheder.

20

10. Apparat ifglge et hvilket som helst af de foregédende krav, hvor styreenheden (40)

er konfigureret til at bestemme en eller flere af:
- en fremadbevagelsesretning af hovedbandet (21, 121),

25 - en translationsretning og -bredde af hovedbandet (21, 121, 120),
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- en fremad-/tilbagebevagelsesretning af det sekundeere band (51, 151),
- en fremad-/tilbagebevagelsesbredde af det sekundaere band (51, 151),
- en forskydningshastighed af det sekundere transportband (51, 151),

- en hzldning af et eller flere hoveder af transportbandene (120, 51, 151) pa
en sadan made, at de skiveskarne fgdevarer (11) laegges i beholderne (390)

ifplge et af fglgende arrangementer:

- 1 en enkelt reekke parallelt med fremadbevaegelsesretningen og delvist

overlappende hinanden,

- 1 to rekker parallelt med fremadbevagelsesretningen, delvist gensidigt
overlappede, hver 1 sin egen raekke og med en tredje reekke parallelt med
fremadbevagelsesretningen og anbragt saledes, at den delvist overlapper de

to f@rste reekker,

- 1 to rekker parallelt med fremadbevagelsesretningen, delvist gensidigt

overlappede, hver 1 sin egen rekke og delvist krydset mellem de to rakker,

- 1 to rekker parallelt med fremadbevagelsesretningen, delvist gensidigt
overlappede, hver 1 sin egen rekke og med en tredje rakke parallelt med
fremadbevagelsesretningen og anbragt saledes, at den delvist overlapper de

to forste reekker.

11. Apparat ifglge et hvilket som helst af de foregaende krav, som omfatter en
leegningsenhed (310), der er anbragt nedstrgms fra den sekundare

transportenhed (50, 150) og tilpasset til at:

- modtage de skiveskarne fgdevarer (11), hvis arrangement er baseret pa det

udvalg, som indl@ses gennem gransefladen (60),
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- detektere tilstedeveerelsen og den korrekte position af de skiveskarne

fgdevarer (11),

- legge de skiveskarne fgdevarer (11) i beholderne (390).

12. Apparat ifglge krav 11, hvor legningsenheden (310) omfatter en
stgttebunddel (400), som er tilpasset til at leegge de skiveskarne fgdevarer (11) i
beholderne (390) gennem nedadgaende abning af stgttebunddelen (400).

13. Apparat ifglge krav 12, hvor stgttebunddelen (400) omfatter mindst én
samling (311, 312) af drevne ruller.18. Apparat ifglge krav 17, hvor hver
rullesamling (311, 312) bestar af et flertal af enkeltruller (311", 312").

14. Apparat ifglge krav 13, hvor leegningsenheden (310) omfatter en fgrste og en
anden foring (316, 317), som er respektivt tilknyttet rullesamlingerne (311, 312), idet
den fgrste og anden foring (316, 317) hver omfatter overfgrselselementer til at pafgre
hver rulle (311", 312') en rotationsbeveegelse omkring dens akse for saledes at

modtage de skiveskarne fgdevarer (11).

15. Apparat ifglge et hvilket som helst af kravene 13 til 14, hvor flerheden af
enkeltruller (311', 312") er parallelle med hinanden og er anbragt overh®ngende i

forhold til de respektive fgrste og anden foringer (316, 317).

16. Apparat ifplge et hvilket som helst af kravene 11 til 15, hvor laegningsenheden
yderligere omfatter midler til rotation af hver rullesamling (311, 312) fra en i det
vasentlige vandret position, der er tilpasset til at modtage de skiveskéarne

fodevarer (11), til en position, som er haldende 1 forhold til vandret og tilpasset til at

friggre fgdevarerne (11) 1 beholderne (390).

17. Apparat ifplge krav 16, hvor legningsenheden (310) omfatter
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- en fgrste fotocelle (331), som peger mod de skiveskéarne fgdevarer (11) og

er tilpasset til at detektere tilstedevarelsen af de skiveskarne fgdevarer (11),

- en anden fotocelle, som er tilpasset til at detektere tilstedevarelsen af
beholderen (390), til hvilken den gruppe af skiveskérne fgdevarer (11), som
er til stede pa stgttebunddelen (400), er patenkt.

18. Apparat ifglge et hvilket som helst af kravene 16 til 17, hvor

leegningsenheden (310) omfatter en anden styreenhed (500), som er tilpasset til at:

- kontrollere tilstedeveerelsen af de skiveskarne fgdevarer (11) gennem den

farste fotocelle (331),

- kontrollere tilstedevarelsen af beholderne (390) gennem den anden

fotocelle,

- betjene midlerne til rotation af rullesamlingerne (311, 312) for saledes at

friggre de skiveskarne fgdevarer (11) i beholderne (390).
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