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MULTI-PRESENTATION SLICING CONVEYOR APPARATUS

CROSS-REFERENCE TO RELATED APPLICATIONS

[001] This application claims priority to U.S. Provisional Application No. 62/807,476, filed
February 19, 2019, entitled “MULTI-PRESENTATION SLICING CONVEYOR

APPARATUS”, reference of which is hereby incorporated in its entirety.

FIELD OF THE DISCLOSURE
[002] This disclosure relates to food processing systems and apparatus having conveyor
systems which allow for the simultaneous processing of food product having differing

configurations on the conveyor systems.

BACKGROUND

[003] Food processing systems and apparatus often utilize conveyors to move food product.
The conveyors typically are only configured to process the food product in one configuration at a
time. For instance, the conveyors may be configured to accumulate stacked food product while
the conveyors are stopped, and to accumulate shingled food product while the conveyors are
moving.

[004] A system, apparatus, and method are needed to simultaneously process food product

having differing configurations on conveyor systems.
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SUMMARY

[005] In one embodiment, a conveyor system includes a frame, a plurality of rollers, a driving
mechanism, a plurality of endless belts, and a lifting assembly. The plurality of rollers is
rotatably attached to the frame. The driving mechanism is configured to rotate the plurality of
rollers. The plurality of endless belts surrounds the plurality of rollers. The lifting assembly
includes a plurality of surface and an actuator. The actuator is configured to move the plurality
of surfaces between a raised position disposed above the plurality of belts and a lowered position
disposed below the plurality of belts.

[006] In another embodiment, a food product slicing apparatus includes a frame, a tray, a
slicing station, and an accumulating conveyor system. The tray is moveably attached to the
frame. The tray includes a plurality of lanes. The slicing station includes a blade disposed
downstream of the tray. The accumulating conveyor is disposed below and downstream of the
slicing station. The accumulating conveyor system includes a plurality of rollers, a driving
mechanism, a plurality of endless belts, and a lifting assembly. The plurality of rollers is
rotatably attached to the frame. The driving mechanism is configured to rotate the plurality of
rollers. The plurality of endless belts surrounds the plurality of rollers. The lifting assembly
includes a plurality of surfaces and an actuator. The actuator is configured to move the plurality
of surfaces between a raised position disposed above the plurality of belts and a lowered position

disposed below the plurality of belts.
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[007] In still another embodiment, a method of processing food product is disclosed. In one
step food product is sliced using a slicing station. In another step some of the sliced food
product is accumulated from the slicing station in a stationary, stacked presentation on a plurality
of surfaces configured in a raised, stationary position above a plurality of rotating endless belts
of a conveyor system. In yet another step other of the sliced food product is simultaneously
accumulated from the slicing station in a moving, shingled presentation on the plurality of
rotating endless belts of the conveyor system.

[008] The scope of the present disclosure is defined solely by the appended claims and is not

affected by the statements within this summary.

BRIEF DESCRIPTION OF THE DRAWINGS

[009] The disclosure can be better understood with reference to the following drawings and
description. The components in the figures are not necessarily to scale, emphasis instead being
placed upon illustrating the principles of the disclosure.

[0010] FIG. 1 illustrates a side view of one embodiment of a food processing apparatus;

[0011] FIG. 2 illustrates a partial top perspective view of one embodiment of a conveyor
apparatus of the food processing apparatus of FIG. 1;

[0012] FIG. 3 illustrates the conveyor apparatus of FIG. 2 processing varied configuration food
products with the varied configuration food products being disposed on an accumulating

conveyor system;
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[0013] FIG. 4 illustrates the conveyor apparatus of FIG. 3 with the varied configuration food
products having been transferred from the accumulating conveyor system to a transfer conveyor
system;

[0014] FIG. 5 illustrates a top perspective view of one embodiment of a loaf tray of the food
processing apparatus of FIG. 1;

[0015] FIG. 6 illustrates a top view of the loaf tray of FIG. 5;

[0016] FIG. 7 illustrates a top left side perspective view of the conveyor apparatus of FIG. 2;
[0017] FIG. 8 illustrates a top left side perspective cut-away view of the conveyor apparatus of
FIG. 7 with portions of a frame removed to provide a better view;

[0018] FIG. 9 illustrates a left side cut-away view of the conveyor apparatus of FIG. 8 with
portions of the frame removed to provide a better view;

[0019] FIG. 10 illustrates a top right-side perspective cut-away view of the conveyor apparatus
of FIG. 7 with portions of the frame removed to provide a better view;

[0020] FIG. 11 illustrates a right-side cut-away view of the conveyor apparatus of FIG. 10 with
portions of the frame removed to provide a better view;

[0021] FIG. 12 illustrates a right-side cut-away view, in a different location, of the conveyor
apparatus of FIG. 11 with portions of the frame removed to provide a better view;

[0022] FIG. 13 illustrates a top right-side perspective cut-away view of the conveyor apparatus

of FIG. 12 with portions of the frame removed to provide a better view; and
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[0023] FIG. 14 illustrates a flowchart showing one embodiment of a method of processing food

product.

DETAILED DESCRIPTION

[0024] While the disclosure may be susceptible to embodiment in different forms, there is shown
in the drawings, and herein will be described in detail, a specific embodiment with the
understanding that the present disclosure is to be considered an exemplification of the principles
of the disclosure, and is not intended to limit the disclosure to that as illustrated and described
herein. Therefore, unless otherwise noted, features disclosed herein may be combined together
to form additional combinations that were not otherwise shown for purposes of brevity. It will
be further appreciated that in some embodiments, one or more elements illustrated by way of
example in a drawing(s) may be eliminated and/or substituted with alternative elements within
the scope of the disclosure.

[0025] As shown in FIGS. 1-4 collectively, the present disclosure provides a conveyor apparatus
20 for a food product slicing apparatus 22 which allows slices of food logs 26 sliced by the food
product slicing apparatus 22 to be received in a stacked presentation 24a and in a shingled
presentation 24b, see FIG. 3. With reference to the figures, one example of the food product
slicing apparatus 22 is shown. The food product slicing apparatus 22 is used to slice multiple
elongated food logs 26 at the same time into individual slices to form the stacked presentation

24a and in a shingled presentation 24b. The stacked presentation 24a means that adjacent slices
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of food product sit directly on top of each other to form a stack. The shingled presentation 24b
means that adjacent slices of food product are offset from each other. The multiple food logs 26
may be comprised of a wide variety of edible materials including, but not limited to meat, such
as beef, chicken, fish, pork, etc., and cheese. In some examples, the food product logs 26 are
frozen.

[0026] In some embodiments, each food log 26 is elongated with a circular cross-section, is
elongated with a square cross-section, is elongated with an oval cross-section, is elongated with a
rectangular cross-section, but not limited to these cross-sectional. In some examples, the food
logs 26 are frozen.

[0027] The food product slicing apparatus 22 includes a base 28 mounted on a horizontal ground
surface 30, an input and slicing portion 32, and a control system 34 configured to control
operation of the food product slicing apparatus 22. The base 28 supports the input and slicing
portion 32 and the control system 34 on the ground surface 30 and includes various mechanisms
and power systems for powering the food product slicing apparatus 22. The input and slicing
portion 32 are configured to support and handle the multiple food logs 26, to move the multiple
food logs 26 and to slice the multiple food logs 26 into slices to form the stacked presentation
24a and to form the shingled presentation 24b. The conveyor apparatus 20 is attached to the base
28 and is downstream of the input and slicing portion 32. The stacked presentation 24a and the
shingled presentation 24b are supported on the conveyor apparatus 20 and are moved away from

the input and slicing portion 32 by the conveyor apparatus 20. The control system 34 includes
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all the necessary hardware and software to perform all of the operations and functions of the food
product slicing apparatus 22.

[0028] With reference to FIGS. 1, 5 and 6, in an example embodiment, the input and slicing
portion 32 includes a frame 36, a loaf tray 38 mounted on the frame 36, a drive assembly 40
mounted on the frame 36 above the loaf tray 38 and which is moveable relative to the frame 36
and relative to the loaf tray 38, a shear bar 42 mounted on the frame 36 and which is downstream
of the loaf tray 38, a slicing station 44 mounted on the frame 36 and which is downstream of the
shear bar 42. The drive assembly 40 moves the multiple food logs 26 along the loaf tray 38 such
that the multiple food logs 26 pass through the shear bar 42 and into the slicing station 44 at the
same time. The loaf tray 38 is mounted on the base 28 by the frame 38 such that the loaf tray 38
is angled relative to a horizontal plane, for example the ground surface 30. In an example
embodiment, the loaf tray 38 includes a base wall 46 on which the food logs 26 seat, upstanding
end walls 48 at the outer ends of the base wall 46, and an upstanding dividing wall 50 separating
the base wall 46 into lanes 52a, 52b. Multiple food logs 26 can be supported side-by-side in each
lane 52a, 52b such that the foods logs 26 in each lane 52a, 52b form a horizontal, side-by-side
row of food logs 26. The dividing wall 50 and the end walls 48 may extend along substantially
the entire length of the base wall 46. When the food logs 26 are positioned in the lanes 52a, 52b,
the upstanding walls forming the respective lane 52a, 52b abut against, or are in close proximity

to, the sides of the outermost food log 26.
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[0029] The drive assembly 40 may take a variety of forms and moves the food logs 26 to the
slicing station 44. In an embodiment, the drive assembly 40 is formed of multiple grippers
which attach to a rear or upstream end of each food log 26 in the lane 52a, 52b and which are
driven by known means, such as a conveyor belt, to cause the food logs 26 to slide along the
respective lane 52a, 52b in the loaf tray 38. Such grippers are known in the art. In an
embodiment, the drive assembly 40 is formed of a driven continuous conveyor belt which
engages and presses down onto the food logs 26, and causes all of the food logs 26 to slide along
the respective lane 52a, 52b in the loaf tray 36.

[0030] The input and slicing portion 32 could instead be provided by a plurality of separate
conveyor belts, and the drive assembly 40 may be formed by grippers attached to each conveyor
belt.

[0031] The shear bar 42 is formed of an elongated wall 54 having a plurality of separate lanes
56a, 56b which are formed by openings 58 in the wall 54 to guide and position the food logs 26.
The wall 54 has an upstream face which faces the loaf tray 36 and an opposite downstream face.
At least the downstream face is planar and is angled relative to the base wall 46 of the loaf tray
36. In an embodiment, the downstream face is angled at an angle of 90 degrees relative to the
base wall 44 of the loaf tray 36. The lanes 56a, 56b in the shear bar 40 align with the lanes 52a,
52b in the loaf tray 38. Each opening 58 is shaped to accommodate the shape of the row of food
logs 26. In an embodiment, each base wall 46 and downstream face is angled relative to the

horizontal plane, namely the ground surface 30, at a predetermined angle.



WO 2020/171880 PCT/US2019/066447

[0032] The slicing station 44 is conventional and the specifics are not described herein. The
slicing station 44 has a blade which is parallel to the planar downstream face of the shear bar 42
and thus angled relative to the base wall 46 of the loaf tray 38. The blade is large enough to slice
all of the food logs 26 into individual slices to form the stacked presentation 24a and to form the
shingled presentation 24b as the blade passes therethrough.

[0033] FIGS. 7-13 illustrate the conveyor apparatus 20 which collects and transports the stacked
presentation 24a and the shingled presentation 24b from the slicing station 44 to a collection site
(not shown).

[0034] The conveyor apparatus 20 includes a frame 100 having upstanding side walls 102, 104
connected together by a plurality of support rods 106. The frame 100 is optionally mounted
upon a plurality of feet (not shown), which may include rollers or wheels.

[0035] The conveyor apparatus 20 includes an accumulating conveyor system 108 supported on
the frame 100 and a transfer conveyor system 110 supported on the frame 100. The
accumulating conveyor system 108 is directly downstream of the slicing blade of the slicing
station 44, and the transfer conveyor system 110 is downstream of the accumulating conveyor
system 108. The accumulating conveyor system 108 forms a first stage of the conveyor
apparatus 20, and the transfer conveyor system 110 forms a second stage of the conveyor
apparatus 20. The accumulating conveyor system 108 receives slices of food product from the

slicing station 44 and transports the sliced food product to the transfer conveyor system 110.
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[0036] The accumulating conveyor system 108 has a frame which includes a first side wall 112
connected to the side wall 102 and to the support rods 106 by linkages, a second side wall 114
connected to the side wall 104 and to the support rods 106 by linkages, such that upstream and
downstream ends of the side walls 112, 114 are supported, and support rods 106 connected
between the side walls 112, 114. The side walls 112, 114 extend longitudinally and are parallel
to each other, and are parallel to the side walls 102, 104.

[0037] The accumulating conveyor system 108 has a driven roller 118 supported between the
upstream end of the side wall 114 and the side wall 102 of the frame 100. The driven roller 118
is rotatable relative to the side walls 102, 114, and is rotated by a suitable driving mechanism,
such as a motor. The roller 118 has a plurality of spaced apart channels therein.

[0038] The accumulating conveyor system 108 further includes an upper rod 120 having at least
one roller 122 thereon, a pair of lower rods 124, 126 having at least one roller thereon 128, 130
thereon, a plurality of endless belts 132 surrounding the rollers 118, 122, 128, 130, and a plate
lifting assembly 134 mounted within a cavity 136 formed by the endless belts 132.

[0039] The upper rod 120 is affixed to and extends between the first and second side walls 112,
114, is spaced from the driven roller 118, and is downstream of the driven roller 118 and
downstream of the plate lifting assembly 134. The upper rod 120 is fixed in position relative to
the first and second side walls 112, 114. At least one freely rotatable roller 122 is mounted on

the upper rod 120. The roller(s) 122 have a plurality of spaced apart channels therein. The upper

10
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surface(s) of the roller(s) 122 is vertically aligned with the upper surface of the driven roller 118,
and the channels in the roller(s) 122 align with the channels in the driven roller 118.

[0040] The lower rods 124, 126 are spaced apart from each other, and extend between the first
and second side walls 112, 114. The lower rods 124, 126 are fixed in position relative to the first
and second side walls 112, 114. The lower rod 124 is upstream of the lower rod 126, and
downstream of the driven roller 118. The lower rod 126 is downstream of the lower rod 124, and
upstream of the roller(s) 122. A plurality of freely rotatable rollers 128, 130 are mounted on the
respective lower rods 124, 126. The rollers 128, 130 have a plurality of spaced apart channels
therein. The rollers 128, 130 may be vertically aligned with each other, and the channels in the
rollers 128, 130 align with the channels in the rollers 118, 122.

[0041] An endless belt 132 is seated within the aligned channels of the rollers 118, 122, 128, 130
such that a plurality of endless loops of belts 132 are provided. A first section 138 of each
endless belt 132 extends between the driven roller 118 and the upper roller(s) 122. A second
section 140 of each endless belt 132 extends between the upper roller(s) 122 and the lower
rollers 130. A third section 142 of each endless belt 132 extends between the lower rollers 128,
130. A fourth section 144 of each endless belt 132 extends between the lower rollers 128 and the
driven roller 118.

[0042] The plate lifting assembly 134 is mounted within the cavity 136 and includes a housing

150 in which a pair of actuators 152, 154 are mounted, a planar lifting plate 156 attached to the

11
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actuators 152, 154, and a plurality of support bars 158 extending from an upper surface 160 of
the plate 156.

[0043] The housing 150 is attached to the lower rods 124, 126 by supports 162 between the
rollers 128, 130 such that the housing 150 is fixed in position relative to the first and second side
walls 112, 114. The actuators 152, 154 are mounted in the housing 150 and may be air-actuated
pistons. Each actuator 152, 154 has an actuating rod 164, 166 which extends upward from the
housing 150 and which is affixed to an underside of the plate 156. The actuating rods 164, 166
are activated by a supply of air which is supplied to cavities 168, 170 in the housing 150 below
each actuating rod 164, 166 by an air channel 172 that extends from outside of the housing 150
to each cavity 168, 170. The supply of air is provided to the cavities 168, 170 by suitable means,
such as a pump which pumps air to the air channel 172 from a source.

[0044] The plate 156 is mounted below the first sections 138 of the endless belts 132. In an
embodiment, the plate 156 generally extends between the first and second side walls 112, 114.
The support bars 158 are attached to a section of the upper surface 160 of the plate 156 and are
spaced apart from each other and are parallel to each other. The support bars 158 extend
longitudinally and are parallel to the endless belts 132. Each support bar 158 has an upper
surface 174 which is parallel to each other. In an embodiment, the support bars 158 are provided
on one half of the plate 156. While the plate 156 is shown as generally extending between the
first and second side walls 112, 114, and two actuators 152, 154 are shown, the plate 156 may

only be provided on one side of the accumulating conveyor system 108, such as, for example, on

12
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the left half of the accumulating conveyor system 108 as shown in the drawings, and a single
actuator 154 provided to raise and lower the plate 156 and the attached support bars 158 as
discussed herein.

[0045] The transfer conveyor system 110 includes has a frame which includes a first side wall
200 connected to the side wall 102 and to the support rods 106 by linkages, a second side wall
202 connected to the side wall 104 and to the support rods 106 by linkages, such that upstream
and downstream ends of the side walls 200, 202 are supported. The side walls 200, 202 extend
longitudinally and are parallel to each other, and are parallel to the side walls 102, 104 and to the
side walls 112, 114.

[0046] The transfer conveyor system 110 has a driven roller 204 supported between the
downstream end of the side walls 200, 202. The driven roller 204 is rotatable relative to the side
walls 200, 202, and is rotated by a suitable driving mechanism, such as a motor. The roller 204
has a plurality of spaced apart channels therein. The rollers 118, 204 may be connected to each
other by an endless belt 206 and both rollers 118, 204 driven by the same motor. The transfer
conveyor system 110 further has a rod 208 having at least one roller 210 thereon, and a plurality
of endless belts 212 surrounding the rollers 204, 208. The belts 212 are seated within channels
in the rollers 204, 208.

[0047] The upstream end of the transfer conveyor system 110 is vertically below the

downstream end of the accumulating conveyor system 108.
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[0048] The accumulating conveyor system 108 can be operated in a first mode in which a
plurality of stacks of sliced food product in the stacked presentation 24a are accumulated on the
endless belts 132 for transfer to the transfer conveyor system 110. In this first mode, the plate
lifting assembly 134 is not activated such that the upper surface 174 of each support bar 158 is
below the first section 138 of the endless belts 132. The roller 118 is not driven, and as a result
the endless belts 132 remain stationary. As sliced food product is ejected from the slicing station
44, the sliced food product is accumulated on the endless belts 132 in the stacked presentation
24a. After the desired number of slices are in each stack, the roller 118 is driven to cause
rotation of the endless belts 132 and to move the stacks onto the transfer conveyor system 110.
When the stacks in the stacked presentation 24a reach the downstream end of the accumulating
conveyor system 108, the stacks in the stacked presentation 24a fall onto the endless belts 212 of
the transfer conveyor system 110 and are conveyed along the transfer conveyor system 110 for
further processing.

[0049] The accumulating conveyor system 108 can be operated in a second mode in which a
plurality of slices of food product in the shingled presentation 24b are accumulated on the
endless belts 132 for transfer to the transfer conveyor system 110. In this second mode, the plate
lifting assembly 134 is not activated such that the upper surface 172 of each support bar 158 is
below the first section 138 of the endless belts 132. The roller 118 is driven to cause rotation of
the endless belts 132 and as sliced food product is ejected from the slicing station 44, the sliced

food product is accumulated on the endless belts 132 in the shingled presentation 24b. When the
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sliced food products in the shingled presentation 24b reach the downstream end of the
accumulating conveyor system 108, the sliced food products in the shingled presentation 24b fall
onto the endless belts 212 of the transfer conveyor system 110 in the shingled presentation 24b
and are conveyed along the transfer conveyor system 110 for further processing.

[0050] The accumulating conveyor system 108 can be operated in a third mode in which a
plurality of stacks of sliced food product are accumulated on the endless belts 132 in the stacked
presentation 24a for transfer to the transfer conveyor system, and a plurality of shingles of sliced
food product are accumulated on the endless belts 132 in the shingled presentation 24b for
transfer to the transfer conveyor system 110. The actuators 152, 154 are actuated to vertically
lift the plate 156 and the support bars 158, such that respective support bars 158 extend between
adjacent first sections 132 of the endless belts 132. The upper surface 160 of the plate 156 does
not contact the lower surfaces of the first sections 138 of the endless belts 132. The upper
surfaces 174 of the support bars 158 are vertically higher than the upper surfaces of the first
sections 138 of the endless belts 132. The roller 118 is driven to cause rotation of the endless
belts 132. As sliced food product is ejected from the slicing station 44, the sliced food product is
accumulated on the support bars 158 above the endless belts 132 in the stacked presentation 24a
where the support bars 158 are provided, and the sliced food product is accumulated on the
endless belts 132 in the shingled presentation 24a where the support bars 158 are not provided.
When the sliced food products in the shingled presentation 24b reach the downstream end of the

accumulating conveyor system 108, the sliced food products in the shingled presentation 24b fall
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onto the endless belts 212 of the transfer conveyor system 110 in the shingled presentation 24b
and are conveyed along the transfer conveyor system 110 for further processing. After the
desired number of slices are in each stack in the stacked presentation 24a, the actuators 152, 154
are actuated to vertically lower the plate 156 and the support bars 158, such that the upper
surfaces 174 of the support bars 158 are below the first sections 138 of the endless belts 132.
This deposits the stacks in the stacked presentation 24a onto the rotating endless belts 132 and
the endless belts 132 move the stacks in the stacked presentation 24a toward transfer conveyor
system 110. When the sliced food products in the stacked presentation 24a reach the
downstream end of the accumulating conveyor system 108, the sliced food products in the
stacked presentation 24a fall onto the endless belts 212 of the transfer conveyor system 110 in
the stacked presentation 24a and are conveyed along the transfer conveyor system 110 for further
processing.

[0051] FIG. 14 illustrates a flowchart showing one embodiment of a method 300 of processing
food product. The method 300 may use any of the systems or apparatus disclosed herein. In
other embodiments, varying systems or apparatus may be used.

[0052] In step 302 food product is sliced using a slicing station. In step 304 some of the sliced
food product is accumulated from the slicing station in a stationary, stacked presentation on a
plurality of surfaces configured in a raised, stationary position above a plurality of rotating
endless belts of a conveyor system. In one embodiment, the plurality of surfaces may be

disposed in between some of the plurality of rotating endless belts of the conveyor system and
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may not be disposed in between other of the plurality of rotating endless belts of the conveyor
system. In an embodiment, the rotating the plurality of endless belts may be done using a single
driving mechanism.

[0053] In step 306, which may take place simultaneously as step 304, other of the sliced food
product is simultaneously accumulated from the slicing station in a moving, shingled
presentation on the plurality of rotating endless belts of the conveyor system.

[0054] In step 308 the plurality of surfaces are lowered from the raised, stationary position to a
lowered position, in which the plurality of surfaces are disposed below the plurality of rotating
endless belts, in order to position the stacked presentation on the plurality of rotating endless
belts and then the stacked presentation is moved with and on the plurality of rotating endless
belts.

[0055] In step 310 the stacked and shingled presentations are moved off the rotating endless
belts.

[0056] In step 312A the endless belts are stopped from rotating, additional of the sliced food
product is accumulated in another stationary, stacked presentation on the stopped endless belts
with the plurality of surfaces in the lowered position, and the endless belts are rotated to move
the another stacked presentation with and on the plurality of rotating endless belts.

[0057] In step 312B additional of the sliced food product is accumulated in another moving,
shingled presentation on the plurality of rotating endless belts with the plurality of surfaces in the

lowered position.
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[0058] In other embodiments of the method 300, one or more steps of the method may be varied
in substance or in order, one or more additional steps may be added in any order, and/or one or
more of the steps may not be followed.

[0059] One or more embodiments of the disclosure provide a system, apparatus, and method
which are configured to simultaneously process food product having differing configurations on
the same conveyor system and apparatus.

[0060] Many modifications and other embodiments of the disclosure set forth herein will come
to mind to one skilled in the art to which these disclosed embodiments pertain having the benefit
of the teachings presented in the foregoing descriptions and the associated drawings.

[0061] It is to be understood that the disclosure is not to be limited to the specific embodiments
disclosed herein and that modifications and other embodiments are intended to be included
within the scope of the disclosure. Moreover, although the foregoing descriptions and the
associated drawings describe example embodiments in the context of certain example
combinations of elements and/or functions, it should be appreciated that different combinations
of elements and/or functions may be provided by alternative embodiments without departing
from the scope of the disclosure. In this regard, for example, different combinations of elements
and/or functions than those explicitly described above are also contemplated within the scope of
the disclosure. Although specific terms are employed herein, they are used in a generic and

descriptive sense only and not for purposes of limitation.
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[0062] While particular embodiments are illustrated in and described with respect to the
drawings, it is envisioned that those skilled in the art may devise various modifications without
departing from the spirit and scope of the appended claims. It will therefore be appreciated that
the scope of the disclosure and the appended claims is not limited to the specific embodiments
illustrated in and discussed with respect to the drawings and that modifications and other
embodiments are intended to be included within the scope of the disclosure and appended
drawings. Moreover, although the foregoing descriptions and the associated drawings describe
example embodiments in the context of certain example combinations of elements and/or
functions, it should be appreciated that different combinations of elements and/or functions may
be provided by alternative embodiments without departing from the scope of the disclosure and

the appended claims.
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CLAIMS
1. A conveyor system comprising:
a frame;

a plurality of rollers rotatably attached to the frame;

a driving mechanism configured to rotate the plurality of rollers;

a plurality of endless belts surrounding the plurality of rollers; and

a lifting assembly comprising a plurality of surfaces and an actuator, the actuator
configured to move the plurality of surfaces between a raised position disposed above the
plurality of belts and a lowered position disposed below the plurality of belts.
2. The conveyor system of claim 1 wherein the driving mechanism comprises a motor.
3. The conveyor system of claim 1 wherein one of the plurality of rollers comprises a driven
roller which is configured to be rotated by the driving mechanism, the driven roller configured to
rotate the plurality of endless belts, and the endless belts configured to rotate the rest of the
plurality of rollers.
4. The conveyor system of claim 1 wherein the lifting assembly comprises a plurality of
support bars disposed between the plurality of endless belts, the plurality of surfaces comprising
upper surfaces of the plurality of support bars.
5. The conveyor system of claim 4 wherein the lifting assembly comprises a plate, the

plurality of support bars attached to an upper surface of the plate, the actuator configured to
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move the plate in order to move the plurality of surfaces between the raised position and the
lowered position.
6. The conveyor system of claim 1 wherein the plurality of surfaces are disposed between
some of the plurality of endless belts and are not disposed between the rest of the plurality of
endless belts.
7. A food product slicing apparatus comprising:
a frame;
a tray moveably attached to the frame, the tray comprising a plurality of lanes;
a slicing station comprising a blade disposed downstream of the tray; and
an accumulating conveyor system disposed below and downstream of the slicing station,
the accumulating conveyor system comprising:
a plurality of rollers rotatably attached to the frame;
a driving mechanism configured to rotate the plurality of rollers;
a plurality of endless belts surrounding the plurality of rollers; and
a lifting assembly comprising a plurality of surfaces and an actuator, the actuator
configured to move the plurality of surfaces between a raised position disposed above the
plurality of belts and a lowered position disposed below the plurality of belts.
8. The food product slicing apparatus of claim 7 wherein the driving mechanism comprises

a motor.

21



WO 2020/171880 PCT/US2019/066447

9. The food product slicing apparatus of claim 7 wherein one of the plurality of rollers
comprises a driven roller which is configured to be rotated by the driving mechanism, the driven
roller configured to rotate the plurality of endless belts, and the endless belts configured to rotate
the rest of the plurality of rollers.

10.  The food product slicing apparatus of claim 7 wherein the lifting assembly comprises a
plurality of support bars disposed between the plurality of endless belts, the plurality of surfaces
comprising upper surfaces of the plurality of support bars.

11.  The food product slicing apparatus of claim 10 wherein the lifting assembly comprises a
plate, the plurality of support bars attached to an upper surface of the plate, the actuator
configured to move the plate in order to move the plurality of surfaces between the raised
position and the lowered position.

12. The food product slicing apparatus of claim 7 wherein the plurality of surfaces are
disposed between some of the plurality of endless belts and are not disposed between the rest of
the plurality of endless belts.

13. The food product slicing apparatus of claim 7 further comprising a transfer conveyor
system disposed downstream of the accumulating conveyor system.

14. The food product slicing apparatus of claim 13 wherein the transfer conveyor is disposed
below the accumulating conveyor.

15. A method of processing food product comprising:

slicing food product using a slicing station;
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accumulating some of the sliced food product from the slicing station in a stationary,
stacked presentation on a plurality of surfaces configured in a raised, stationary position above a
plurality of rotating endless belts of a conveyor system; and

simultaneously accumulating other of the sliced food product from the slicing station in a
moving, shingled presentation on the plurality of rotating endless belts of the conveyor system.
16. The method of claim 15 wherein the plurality of surfaces are disposed in between some
of the plurality of rotating endless belts of the conveyor system and are not disposed in between
other of the plurality of rotating endless belts of the conveyor system.
17. The method of claim 15 further comprising lowering the plurality of surfaces from the
raised, stationary position to a lowered position, in which the plurality of surfaces are disposed
below the plurality of rotating endless belts, in order to position the stacked presentation on the
plurality of rotating endless belts and then moving the stacked presentation with and on the
plurality of rotating endless belts.
18. The method of claim 15 wherein the rotating the plurality of endless belts is done using a
single driving mechanism.
19. The method of claim 17 further comprising moving the stacked and shingled
presentations off the rotating endless belts, stopping the endless belts from rotating,
accumulating additional of the sliced food product in another stationary, stacked presentation on

the stopped endless belts with the plurality of surfaces in the lowered position, and then rotating
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the endless belts to move the another stacked presentation with and on the plurality of rotating
endless belts.

20. The method of claim 17 further comprising moving the stacked and shingled
presentations off the rotating endless belts, and accumulating additional of the sliced food
product in another moving, shingled presentation on the plurality of rotating endless belts with

the plurality of surfaces in the lowered position.
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Food product is slicad using a slicing station

306~ P ‘ y 304

Some of the sliced food product is
accumulated from the slicing station
i a stationary, stacked presentation
on a plurality of surfaces configured
in a raised, stationary position above

{ther of the sliced food productis a plurality of rofating endless
simultaneously accumulated from the belts of a conveyor system. In one
slicing station in & moving, shingled embaodiment, the plurality of surfaces may
presentation on the plurality be disposed in between some of the
of rotating endless belts of plurality of rotating endless belis of the
the conveyor system. conveyor system and may not be

disposed in batween other of the plurality
of rotating belts of the conveyor
system, in an embodiment, the rotating
the plurality of endless belts may
be done using a single driving mechanism

N d /’308

The plurality of surfaces are lowered from the raised, stationary position o a lowerad
position, in which the plurality of surfaces are disposed below the plurality of rotating
endless bells, in order 1o position the stacked presentation on the plurality of rofating
endiess belts and then the stacked presentation is moved with and on the
plurality of rotating endless belts.

- 310
The stacked and shingled presentations are moved off the rotating endless bells.
312A~ ‘ E ) 3128
The endless bells are stopped from
rotating, additional of the sficed food
product is accumulated in another Additional of the sliced food product is
stationary, stacked presentation on the accumulated in another moving,
stopped endless belts with the plurality shingled presentation on the plurality
of surfaces in the lowered of rotating endless belts
nosition, and the endiess bells with the plurality of surfaces
are rotated to move the another in the lowered position.
stacked presentation with and on the
plurality of rotating endless belts.
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