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CONFIGURABLE IN-FEED FOR A FOOD PROCESSING
MACHINE

RELATED APPLICATIONS

[001] The present application claims the priority benefit of co-pending U.S. Patent

Application No. 15/398,667, filed January 4, 2017.

FIELD OF THE DISCLOSURE

[002] This disclosure relates to a configurable in-feed for a food processing

machine.

BACKGROUND

[003] Food processing machines typically use in-feeds to advance food product.
The in-feeds often comprise belt members for moving the food product. Some of
the food processing machines utilize in-feeds having a fixed configuration which
can only handle one typé of food product of a certain dimension. This leads to
difficulty in handling different types/shapes of food product, and maintenance
issues when food product varies. Still other food processing machines utilize in-
feeds which utilize complex systems to vary the types and/or shapes of food
product the in-feeds can handle. These in-feeds are expensive to manufacture, and
are difficult to maintain.

[004] A configurable in-feed for a food processing machine, and method of its
use, is needed to overcome one or more of the issues associated with one or more

of the existing in-feeds.
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SUMMARY

[005] In one embodiment, a food processing machine includes a first frame, a
plurality of in-feed cartridges, and at least one motor. The plurality of in-feed
cartridges are connected with the first frame in spaced-apart relation. Each in-feed
cartridge includes a base member and a belt member moveably disposed around
the base member. The at least one motor is connected with the belt members and
configured to drive the belt members of the plurality of in-feed cartridges around
their respective base members. The plurality of in-feed cartridges are
disconnectable with the first frame and reconfigurable so that any number of the
plurality of in-feed cartridges can be reconnected with the first frame in varying
spaced-apart relation.

[006] In another embodiment, a kit for a food processing machine includes a
plurality of in-feed cartridges. Each in-feed cartridge includes a base member and
a belt member moveably disposed around the base member.

[007] In still another embodiment, a method of operating a food processing
machine is disclosed. In one step, a first number, which is one or greater, of in-
feed cartridges is connected with a first frame of a food processing machine, with
each in-feed cartridge comprising a base member and a belt member moveably
disposed around the base member, so that the belt member of each in-feed
cartridge 1s connected with at least one motor configured to drive the belt member
around the base member of the in-feed cartridge. In another step, the food

processing machine is operated to process a first type of food product in a first
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configuration. In yet another step, at least one of the first number of in-feed
cartridges 1s disconnected and removed from the first frame of the food processing
machine. In still another step, a second number, which is one or greater and
different than the first number, of the in-feed cartridges is reconnected with the
first frame of the food processing machine so that the belt member of each in-feed
cartridge 1s connected with at least one of the at least one motor configured to
drive the belt member around the base member of the in-feed cartridge. In an
additional step, the food processing machine is operated to process (1) the first
type of food product in a second configuration different than the first
configuration, or (2) a second type of food product which is different than the first
type of food product.

[008] The scope of the present disclosure 1s 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] Figure 1 illustrates a side perspective view of one embodiment of a food
processing machine with a food product disposed in a product tray in a raised
position, held in place by a gate, with a gripping device disposed apart from the

food product;
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[0011] Figure 2 illustrates a side view of the food processing machine of the
embodiment of Figure 1 with the food product disposed in the product tray in the
raised position, held in place by the gate, with the gripping device disposed apart
from the food product;

[0012] Figure 3 illustrates a side view of the food processing machine of the
embodiment of Figure 1 with the food product disposed in the product tray in the
raised position, with the gate having been lowered away from the food product,
with the gripping device disposed against an end of the food product holding the
food product in place;

[0013] Figure 4 illustrates a partial side perspective view of the food processing
machine of the embodiment of Figure 1 with an upper exterior frame of the food
processing machine of Figure 1 removed, and the food product of Figure 1
removed to assist in viewing internal components, but illustrating a first frame and
a second frame of an upper in-feed,

[0014] Figure 5 illustrates a top partial perspective view of the food processing
machine of the embodiment of Figure 1 with the upper exterior frame of the food
processing machine of Figure 1 removed, and the food product of Figure 1
removed to assist in viewing internal components, but illustrating the first frame
and the second frame of the upper in-feed;

[0015] Figure 6 illustrates a top perspective view of the upper in-feed separated

from the food processing machine of the embodiment of Figure 1;
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[0016] Figure 7 illustrates the top perspective view of the upper in-feed of Figure 6
separated from the food processing machine of the embodiment of Figure 1 with a
plurality of in-feed cartridges and a plurality of motors removed;

[0017] Figure 8 illustrates a top perspective view of the plurality of in-feed
cartridges and the plurality of motors of Figure 6 separated from the remainder of
the upper in-feed,;

[0018] Figure 9 illustrates a top perspective view of only one of the plurality of -
feed cartridges of Figure 8 shown by itself;

[0019] Figure 10 illustrates a top perspective view of a front portion of the one in-
feed cartridge of Figure 9 illustrating pivoting and rotational movement of the in-
feed cartridge;

[0020] Figure 11 illustrates a cross-sectional view through line 11-11 of the front
portion of the one in-feed cartridge of Figure 10;

[0021] Figure 12 illustrates a flowchart providing a method of operating a belt
tensioner of a food processing machine;

[0022] Figure 13 illustrates a top perspective view of one embodiment of a kit for
a food processing machine; and

[0023] Figure 14 illustrates one embodiment of a method of operating a food

processing machine.

DETAILED DESCRIPTION

[0024] Figure 1 illustrates a side perspective view of one embodiment of a food

processing machine 10 with a food product 12 disposed in a product tray 14 in a

5
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raised position, held in place by a gate 16, with a gripping device 18 disposed
apart from the food product. Figure 2 illustrates a side view of the food processing
machine 10 of the embodiment of Figure 1 with the food product 12 disposed in
the product tray 14 in the raised position, held in place by the gate 16, with the
gripping device 18 disposed apart from the food product 12. Figure 3 illustrates a
side view of the food processing machine 10 of the embodiment of Figure 1 with
the food product 12 disposed in the product tray 14 in the raised position, with the
gate 16 having been lowered away from the food product 12, with the gripping
device 18 disposed against an end of the food product 12 holding the food product
12 in place. Figure 4 illustrates a partial side perspective view of the food
processing machine 10 of the embodiment of Figure 1 with an upper exterior
frame 19 of the food processing machine 10 of Figure 1 removed, and the food
product 12 of Figure 1 removed to assist in viewing internal components, but
illustrating first frame 20 and second frame 21 of the upper in-feed 26. Figure 5
illustrates a top partial perspective view of the food processing machine 10 of the
embodiment of Figure 1 with the upper exterior frame 19 of the food processing
machine 10 of Figure 1 removed, and the food product 12 of Figure 1 removed to
assist in viewing internal components, but 1llustrating the first frame 20 and the
second frame 21 of the upper in-feed 26.

[0025] As shown collectively in Figures 1-5, the food processing machine 10
comprises the product tray 14, the gate 16, the gripping device 18, the upper

exterior frame 19, a control system 22, a product tray lift 24, a belt 25, the upper



CA 03016041 2018-08-27

WO 2018/128723 PCT/US2017/063332

in-feed 26, a bracket 27, a lower in-feed 28, a slicing device 30, a slicing conveyor
32, a transfer conveyor 34, an exposed load cell device 36, and a classifier device
38.

[0026] The control system 22, comprising at least one processor with at least one
memory comprising programming instructions for execution by the at least one
processor, is adapted to control the entire food processing machine 10 including
all of its components identified herein. As such, all movements or actions of any
components of the food processing machine 10 described herein are controlled by
the control system 22. The product tray lift 24 1s adapted to rotate around pivot
point 40 in counter-clockwise and clockwise directions 42 and 44 in order to
respectfully raise and lower the product tray 14. Initially, the food product 12 is
loaded in the product tray 14 while the product tray lift 24 has the product tray 14
disposed in a horizontal position (not shown) with the gate 16 holding the food
product 12 in the product tray 14. After the food product 12 is loaded in the
product tray 14, the product tray lift 24 is rotated in counter-clockwise direction 42
around pivot point 40 to dispose the product tray 14, the gate 16, and the food
product 12 held within the product tray 14 by the gate 16 in the position of Figure
2.

[0027] Next, the gripping device 18 is moved from its raised position apart from
the food product 12 as shown in Figure 2 in direction 46 to a lowered position
against an end of the food product 12 as shown in Figure 3. The gripping device

18 1s moved from its raised position to its lowered position against the end of the
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food product 12 by rotating a belt 25 in a counter-clockwise direction 42, which in
turn moves a bracket 27 attached to the belt 25 to the lowered position, which in
turn moves the gripping device 18 attached to the bracket 27 to the lowered
position. After the gripping device 18 contacts the end of the food product 12, the
aripping device 18 closes to grip an end of the food product 12. Subsequently, the
gate 16 1s moved away from its position against the food product 12 as shown in
Figure 2 to its lowered position as shown in Figure 3 so that the gate 16 no longer
blocks the food product 12 from moving out of the product tray 14.

[0028] Next, the upper in-feed 26 is rotated clockwise 44 and the lower in-feed 28
1s rotated counter-clockwise 42 while the gripping device 18 1s moved further in
direction 46, by rotating the belt 25 in the counter-clockwise direction 42 to move
the attached bracket 27 and the attached gripping device 18, to gradually move the
food product 12 into the slicing device 30. The slicing device 30 slices the food
product 12 which then falls onto the slicing conveyor 32 which is located directly
underneath the slicing device 30. The slicing conveyor 32 rotates counter-
clockwise 42 to move the sliced food product 12 to and onto the transfer conveyor
34 which is disposed next to the slicing conveyor 32. The transfer conveyor 34
rotates counter-clockwise to move the sliced food product 12 to and onto an
exposed load cell conveyor 48 of the exposed load cell device 36 which is next to
the transfer conveyor 34.

[0029] The exposed load cell 50 of the exposed load cell device 36 weighs the

sliced food product 12, and then the exposed load cell conveyor 48 of the exposed
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load cell device 36 moves the weighed and sliced food product 12 to and onto a
classifier device 38 which is disposed next to the exposed load cell device 36. The
exposed load cell 50 of the exposed load cell device 36 is permanently exposed
(i.e. not contained within a protective housing) providing accessible cleaning so
that the exposed load cell 50 can be easily washed with a liquid, such as by
spraying the exposed load cell 50 with a nozzle, in order to clean the exposed load
cell 50 without having to remove the exposed load cell 50 from a protective
housing. This provides ease of access to the exposed load cell 50 which reduces
the time and cost of cleaning and maintenance.

[0030] The classifier device 38 classifies the weighed and sliced food product 12
by determining whether the weighed and sliced food product 12 meets an
acceptable criteria in part based on the determined weight of the weighed and
sliced food product 12, as determined by the exposed load cell device 36. The
weighed and sliced food product 12 which is determined by the classifier device
38 to meet the acceptable criteria 1s then packaged. The weighed and sliced food
product 12 which is determined by the classifier device to not meet the acceptable
criteria is then discarded or used for other purposes.

[0031] Figure 6 illustrates a top perspective view of the upper in-feed 26 separated
from the food processing machine 10 of the embodiment of Figure 1. The upper
in-feed 26 comprises the first frame 20, the second frame 21, a motor (also
referred to as “an additional motor” herein) 52, a screw rod 54, a plurality of

attachment shafts 56, a plurality of spaced-apart connection members 60, a
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plurality of bracket-attachment shafts 62, a tension member 64, a plurality of
driving belts 65, a plurality of motor shafts 66, a plurality of motors 68, a bracket
69, a sensor 70, and a plurality of in-feed cartridges (also referred to as belt-
tensioners) 72. It is noted that each of the plurality of in-feed cartridges 72 are
identical. In other embodiments, the upper in-feed 26 may vary. For instance, any
of the components of the upper in-feed 26 may vary in type, configuration,
position, number, location, spacing, or function.

[0032] Figure 7 illustrates the top perspective view of the upper in-feed 26 of
Figure 6 separated from the food processing machine 10 of the embodiment of
Figure 1 with the plurality of in-feed cartridges 72, the plurality of driving belts
65, the plurality of motor shafts 66, and the plurality of motors 68 shown in Figure
6 removed. Figure 8 illustrates a top perspective view of the plurality of in-feed
cartridges 72, the plurality of motor shafts 66, the plurality of motors 68, the
tension member 64, and the plurality of driving belts 65 of Figure 6 separated
from the remainder of the upper in-feed 26 of Figure 6. Figure 9 illustrates a top
perspective view of only one of the plurality of in-feed cartridges 72 of Figure 8
shown by 1tself, although each of the plurality of in-feed cartridges 72 are identical
as previously mentioned. In other embodiments, the plurality of in-feed cartridges
72 may vary. Figure 10 illustrates a top perspective view of a front portion of the
one in-feed cartridge (also referred to as belt-tensioner) 72 of Figure 9 illustrating
pivoting and rotational movement of the in-feed cartridge 72. Figure 11 illustrates

a cross-sectional view through line 11-11 of the front portion of the one in-feed

10
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cartridge 72 of Figure 10.

[0033] As shown in Figures 8, 9, 10, and 11 collectively, each in-feed cartridge 72
comprises a base member 74, a rod 76, a nose member 78, a connecting member
80, a driving device 82, and a belt member 84. The base member 74 comprises a
plurality of parallel holes 86 extending through opposed sides 88 of the base
member 74 configured to connect the base member 74 with the plurality of
attachment shafts 56 (Figure 6) of the food processing machine 10 (Figure 1). A
plurality of opposed rails 90 are connected with the opposed sides 88 of the base
member 74 and extend over a top 92 of the base member 74. One end 94 of the
rod 76 1s pivotally connected to the base member 74 around second axis 96 to
pivot in either of directions 98 or 100. A second end 102 of the rod 76 is
connected to the nose member 78. In such manner, the nose member 78 is
configured to pivotally move with the rod 76 in either of directions 98 or 100
around second axis 96 of the base member 74, making the nose member 78
pivotally connected with the base member 74 around second axis 96 of the base
member 74 to provide relative movement between the nose member 78 and the
rod 76 with the base member 74. The belt member 84 is disposed between the
plurality of opposed rails 90 and is moveably disposed around the base member
74, the rod 76, and the nose member 78 with any of the plurality of motors 68 to
which it 1s connected with.

[0034] The nose member 78 is configured to passively rotate in either of directions

104 or 106 around first axis 108 of the rod 76 which 1s perpendicular to second
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axis 96 through the base member 74. A plurality of springs 110 are disposed
within the nose member 78 extending between top and bottom surfaces 112 and
114 of the nose member 78. The plurality of springs 110 allow the bottom surface
114 of the nose member 78 to passively compress or expand as the belt member
84 comes into contact with food product 12 (Figure 1) of irregular shapes. A first
end 116 of the connecting member 80 is connected with the driving device 82. A
second end 118 of the connecting member 80 is connected with the rod 76. The
driving device 82 comprises a pneumatic cylinder. In other embodiments, the
driving device 82 may vary.

[0035] The driving device 82 1s configured to pivot the rod 76 and the connected
nose member 78 in either of directions 98 or 100 around the second axis 96 of the
base member 74. In such manner, the nose member 78 can be pivoted in direction
98 around the second axis 96 of the base member 74 to lower the nose member 78
towards the food product 12 (Figure 1) to provide increasing tension on the belt
member 84 against the food product 12 (Figure 1) or pivoted in direction 100
around the second axis 96 of the base member 74 to raise the nose member 78
away from the food product 12 (Figure 1) to provide decreasing tension on the belt
member 84 against the food product 12 (Figure 1).

[0036] Figure 12 illustrates a flowchart providing a method 120 of operating a belt
tensioner of a food processing machine. The method 120 may utilize any of the
embodiments of the belt tensioner or food processing machines disclosed within

this disclosure. Step 122 comprises connecting a plurality of parallel holes
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extending through opposed sides of the base member with the food processing
machine. Step 124 comprises pivoting a nose member, with a driving device,
relative to a base member connected with the nose member to apply varying levels
of tension on a belt member disposed around the base member and the nose
member. In one embodiment of step 124, the driving device pivoting the nose
member is a pneumatic cylinder. In other embodiments of step 124, the driving
device pivoting the nose member may vary. In yet another embodiment, step 124
comprises the driving device pivoting a rod, which is connected with and between
the nose member and the base member, to pivot the nose member connected with
the rod so that the nose member and the rod pivot relative to and around a second
axis through the base member.

[0037] Step 126 comprises moving the belt member around the base member and
the nose member with a motor. In one embodiment of step 126, the belt member
1s moved between opposed rails of the base member. Step 128 comprises
passively rotating the nose member relative to the base member around a first axis
which is perpendicular to a second axis around which the nose member is pivoted
relative to the base member. In one embodiment of step 128, the nose member
which is being passively rotated relative to the base member is connected with a
rod to the base member. Step 130 comprises compressing the nose member to
compress a plurality of springs disposed within the nose member. In other
embodiments, one or more steps of the method 120 may vary in substance or in

order, one or more steps of the method 120 may not be followed, or one or more

13
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additional steps may be added to the method 120.

[0038] As shown collectively in Figures 6, 7, and 8, the first frame 20 1s
configured to be moved up and down in directions 132 and 134 by the motor 52
rotating the screw rod 54 thereby moving the first frame 20 relative to the second
frame 21 to orient the plurality of in-feed cartridges 72 at varying heights as
needed for the particular type/shape of food product 12 (Figure 1) being fed
through the upper in-feed 26. The sensor 70 which 1s connected with the second
frame 21 is configured to detect a height of the first frame 20 or to detect a height
of the plurality of in-feed cartridges 72.

[0039] The plurality of attachment shafts 56 are fixedly connected in parallel
spaced-apart relation with the first frame 20. The plurality of attachment shafts 56
of the first frame 20 are disposed through the plurality of parallel holes 86 of the
base members 74. The plurality of spaced-apart connection members 60 comprise
threaded holes spaced-apart throughout the plurality of attachment shafts 56 and
threaded fasteners which connect to and disconnect from the threaded holes. The
plurality of spaced-apart connection members 60 allow the base members 74 of
the plurality of in-feed cartridges 72 to be connected with the plurality of
attachment shafts 56 in fixed spaced-apart relation, and to be subsequently
disconnected from the plurality of attachment shafts 56 and reconfigured as
needed to allow for varying spacing and for varying numbers of the plurality of in-
feed cartridges 72 to be connected along the plurality of attachment shafts 56. For

instance, any number of in-feed cartridges 72 can be connected with and along the

14
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plurality of attachment shafts 56 with varying spacing configurations.

[0040] The plurality of bracket-attachment shafts 62 connect the bracket 69 in
spaced-apart relation to the first frame 20. The tension member 64 is rotatably
attached to and between the first fame 20 and the bracket 69 and is configured to
rotate in either of directions 136 or direction 138. When the tension member 64 is
rotated in direction 138 the tension member 64 reduces the tension on the belt 25,
of each of the in-feed cartridges 72, disposed around the tension member 64 to
allow the belt 25 of each of the in-feed cartridges 72 to be installed or removed.
When the tension member 64 is rotated in direction 136 the tension member 64
increases the tension on the belt 25, of each of the in-feed cartridges 72, disposed
around the tension member 64 to allow the belt 25 of each of the in-feed cartridges
72 to be tensioned after installation.

[0041] The plurality of motor shafts 66 extend from the plurality of motors 68,
through holes 140 in the bracket 69. The driving belts 65 are connected between
the plurality of motor shafts 66 and the tension member 64. The belt members 84
of the in-feed cartridges 72 are disposed against and around the tension member
64, against and around the base members 74 in-between the opposed rails 90, and
against and around the nose members 78. The plurality of motors 68 rotate the
plurality of motor shafts 66, which rotate the driving belts 65, which rotate the
tension member 64, which rotates the belt members 84 of the in-feed cartridges
72, which rotate against and around the base members 74 in-between the opposed

rails 90, against and around the nose members 78, and against and around the
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tension member 64. The movement of the belt members 84 of the in-feed
cartridges 72 against the food-product 12 (Figure 1) moves the food-product 12 in
direction 46 (Figure 1) to the slicing device 30 (Figure 1). Although two motors
68 are shown to drive the plurality of in-feed cartridges 72, in other embodiments,
a varying number of motors 68 can be used to drive any number of in-feed
cartridges 72. For instance, in one embodiment only one motor 68 can be used to
drive the plurality of in-feed cartridges. In another embodiment, one to two
motors 68 can be used to drive one to five in-feed cartridges 72. In other
embodiments, the number of motors 68 and in-feed cartridges 72 can vary.

[0042] As shown in Figure 10, the driving device 82 of each in-feed cartridge 72 1s
configured to independently pivot its rod 76 and its connected nose member 78 in
either of directions 98 or 100 around the second axis 96 of the base member 74. In
such manner, the nose member 78 of each in-feed cartridge 72 can independently
be pivoted in direction 98 around the second axis 96 of the base member 74 to
lower the nose member 78 towards the food product 12 (Figure 1) to provide
increasing tension on the belt member 84 against the food product 12 (Figure 1) or
pivoted in direction 100 around the second axis 96 of the base member 74 to raise
the nose member 78 away from the food product 12 (Figure 1) to provide
decreasing tension on the belt member 84 against the food product 12 (Figure 1).
By independently moving the nose members 78 of each in-feed cartridge 72 in
varying amounts in direction 98, each nose member 78 can provide differing

levels of tension on their respective belt member 84.
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[0043] Multiple in-feed cartridges 72 can be used to independently apply varying
levels of tension on their respective belt member 84 against the same food product
12 (Figure 1) in the event that two or more in-feed cartridges 72 are being used to
move the same food product 12 (Figure 1). Multiple in-feed cartridges 72 can also
be used to independently apply varying levels of tension on their respective belt
member 84 against differing food products 12 (Figure 1) in the event that separate
in-feed cartridges 72 are being used to separately and independently move food
product 12 (Figure 1), for instance when one in-feed cartridge 72 is being used to
move a first food product, and a second in-feed cartridge 72 is being used to move
a second food product.

[0044] As shown in Figure 10, the nose member 78 of each in-feed cartridge 72 is
configured to passively rotate in either of directions 104 or 106 around first axis
108 of the rod 76 which is perpendicular to second axis 96 through the base
member 74. In such manner, the nose member 78 of each in-feed cartridge 72 can
independently passively rotate in either of directions 104 or 106 to accommodate
varying shaped food products 12 (Figure 1). In the event that two or more in-feed
cartridges 72 are being used to move the same food product 12 (Figure 1), their
respective nose members 78 can independently passively rotate in either of
directions 104 or 106 in order to accommodate differing shaped areas of the same
food product 12 (Figure 1). In the event that two or more in-feed cartridges 72 are
being independently used to move separate food products 12 (Figure 1), their

respective nose members 78 can independently passively rotate in either of
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directions 104 or 106 in order to independently move the separate varying shaped
food products 12 (Figure 1).

[0045] As shown in Figure 10, the plurality of springs 110 in the nose member 78
of each of the in-feed cartridges 72 allow the bottom surface 114 of the nose
member 78 to independently passively compress or expand as the belt member 84
comes into contact with food product 12 (Figure 1) of irregular shapes. In the
event that two or more in-feed cartridges 72 are being used to move the same food
product 12 (Figure 1), the plurality of springs 110 in their respective nose
members 78 can independently passively compress or expand as their respective
belt members 84 come into contact with differing shaped areas of the same food
product 12 (Figure 1). In the event that two or more in-feed cartridges 72 are
being independently used to move separate food products 12 (Figure 1), the
plurality of springs 110 in their respective nose members 78 can independently
passively compress or expand as their respective belt members 84 independently
come into contact with differing shaped areas of the separate food products 12
(Figure 1).

[0046] The upper in-feed 26 of Figure 6 1s highly configurable and reconfigurable.
Any number of motors 68 can be used to drive any number of in-feed cartridges
72. The in-feed cartridges 72 can be aligned in varying numbers and spacing
along the plurality of attachments shafts 56 using the plurality of spaced-apart
connection members 60. The plurality of in-feed cartridges 72 can be used

together to simultaneously move the same food product 12 (Figure 1), or the
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plurality of in-feed cartridges 72 can be used independently and separately to
move separate food products 12 (Figure 1). The tension member 64 1s adapted to
rotate in either of directions 136 or 138 in order to increase or decrease the tension
on the belt member 84 of each in-feed cartridge 72 to make it easy to configure,
reconfigure, disconnect, or reconnect each in-feed cartridge 72 to/from the upper
in-feed 26. The first frame 20 of the upper in-feed 26 is controllable with the
control system 22 (Figure 1) to move vertically with respect to the second frame
22 of the upper in-feed 26 in order to vertically orient the plurality of in-feed
cartridges 72 at varying heights to accommodate varying dimensioned food
products 12 (Figure 1). The driving device 82 of each in-feed cartridge 72 allows
the control system 22 (Figure 1) to independently pivot the nose member 78 of
each in-feed cartridge 72 in either of directions 98 or 100 in order to provide
varying tension on the belt member 84 of each in-feed cartridge 72 to
accommodate varying types/shapes of food product 12 (Figure 1). The nose
member 78 of each in-feed cartridge 72 1s adapted to independently passively
rotate in either of directions 104 or 106 to accommodate varying types/shapes of
food product 12 (Figure 1). The nose member 78 of each in-feed cartridge 72 is
adapted to passively expand and compress due to their plurality of springs 110
allowing them to accommodate varying types/shapes of food product 12 (Figure
1).

[0047] Figure 13 illustrates a top perspective view of one embodiment of a kit 142

for a food processing machine 10 (Figure 1). The kit 142 comprises a plurality of
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in-feed cartridges 72. The plurality of in-feed cartridges 72 are each identical to
the in-feed cartridge 72 described herein (see entire disclosure but particularly the
discussion involving Figures 9 and 10). Any number of the plurality of in-feed
cartridges 72 can be configured in different alignments and configurations to the
food processing machine 10 of Figure 1 to accommodate varying types/shapes of
food product 12 (Figure 1). A varying number of motors 68 can be used to drive
the in-feed cartridges 72. Although five in-feed cartridges 72 are shown, in other
embodiments the kit 142 can contain any number of in-feed cartridges 72. In
other embodiments, the in-feed cartridges 72 can vary.

[0048] Referring to Figure 6, to configure the upper in-feed 26, a first number of
the in-feed cartridges 72 of the kit 142 of Figure 13 is selected. In other
embodiments, any number of in-feed cartridges 72 can be selected. The first
number of the selected in-feed cartridges 72 is then connected with the upper in-
feed 26 of Figure 6 by removing the bracket 69 and connecting the attachment
shafts 56 with the plurality of parallel holes 86 of the base members 74 of the in-
feed cartridges 72 with the plurality of spaced-apart connection members 60 to
align the in-feed cartridges 72 1in the desired spaced-apart configuration for the
food product 12 (Figure 1) to be handled.

[0049] The belt members 84 of the in-feed cartridges 72 are disposed against and
around the tension member 64 which has been moved in direction 138 to a
reduced tension position, against and around the base members 74 in-between the

opposed rails 90, and against and around the nose members 78. The number of
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motors 68 to be used are selected. The driving belts 65, connected to the plurality
of motors 68, are connected between the plurality of motor shafts 66 and the
tension member 64. The bracket 69 is reattached.

[0050] The tension member 64 is moved in direction 136 to an increased tension
position to assert tension on the belt members 84 of the in-feed cartridges 72. The
first frame 20 is moved vertically with respect to the second frame 21 to align the
in-feed cartridges 72 close or against the food product 12 (Figure 1). The driving
device 82 of each in-feed cartridge 72 pivots the nose member 78 of each in-feed
cartridge 72 in direction 98 in order to abut the belt member 84 of each in-feed
cartridge 72 against the food product 12 (Figure 1) to provide varying tension on
the belt member 84 of each in-feed cartridge 72 to accommodate the type/shape of
the food product 12 (Figure 1). The belt member 84 of each in-feed cartridge 72 is
driven by the motors 68 to move the food product 12 (Figure 1) in direction 46
(Figure 1) to the slicing device 30 (Figure 1).

[0051] The nose member 78 of each in-feed cartridge 72 passively rotates in either
of directions 104 or 106 to accommodate the type/shape of the food product 12
(Figure 1) as the belt member 84 of each in-feed cartridge 72 moves the food
product 12 (Figure 1) to the slicing device 30 (Figure 1). Simultaneously, the nose
member 78 of each in-feed cartridge 72 passively expands and compresses due to
their plurality of springs 110 allowing them to accommodate the type/shape of the
food product 12 (Figure 1).

[0052] When the food processing device 10 (Figure 1) needs to be reconfigured to
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accommodate the food product 12 (Figure 1) in a varying configuration, or to
accommodate a varying type of food product 12 (Figure 1), the bracket 69 is
removed, the plurality of spaced-apart connection members 60 are disconnected,
the tension member 64 is moved in direction 138 to the decreased tension position,
and the in-feed cartridges 72 are then realigned in a different configuration and/or
a second number (different than the first number) of in-feed cartridges 72 of the kit
142 of Figure 13 are connected with the attachment shafts 56 of the upper in-feed
26. The attachment shafts 56 are connected with the plurality of parallel holes 86
of the base members 74 of the in-feed cartridges 72 with the plurality of spaced-
apart connection members 60 to align the in-feed cartridges 72 in the desired
spaced-apart configuration for the food product 12 (Figure 1) to be handled.
[0053] The belt members 84 of the in-feed cartridges 72 are disposed against and
around the tension member 64 which has been moved in direction 138 to a
reduced tension position, against and around the base members 74 in-between the
opposed rails 90, and against and around the nose members 78. The number of
motors 68 to be used are selected. The driving belts 65, connected to the plurality
of motors 68, are connected between the plurality of motor shafts 66 and the
tension member 64. The bracket 69 is reattached.

[0054] The tension member 64 is moved in direction 136 to an increased tension
position to assert tension on the belt members 84 of the in-feed cartridges 72. The
first frame 20 is moved vertically with respect to the second frame 21 to align the

in-feed cartridges 72 close or against the food product 12 (Figure 1). The driving
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device 82 of each in-feed cartridge 72 pivots the nose member 78 of each in-feed
cartridge 72 in direction 98 in order to abut the belt member 84 of each in-feed
cartridge 72 against the food product 12 (Figure 1) to provide varying tension on
the belt member 84 of each in-feed cartridge 72 to accommodate the type/shape of
the food product 12 (Figure 1). The belt member 84 of each in-feed cartridge 72 is
driven by the motors 68 to move the food product 12 (Figure 1) in direction 46
(Figure 1) to the slicing device 30 (Figure 1).

[0055] The nose member 78 of each in-feed cartridge 72 passively rotates in either
of directions 104 or 106 to accommodate the type/shape of the food product 12
(Figure 1) as the belt member 84 of each in-feed cartridge 72 moves the food
product 12 (Figure 1) to the slicing device 30 (Figure 1). Simultaneously, the nose
member 78 of each in-feed cartridge 72 passively expands and compresses due to
their plurality of springs 110 allowing them to accommodate the type/shape of the
food product 12 (Figure 1). This process can be repeated as often as necessary to
allow the food processing machine 10 (Figure 1) to process varying
types/dimensions of food product 12 (Figure 1).

[0056] Figure 14 illustrates one embodiment of a method 144 of operating a food
processing machine. The method 144 may utilize any of the embodiments of the
food processing machine disclosed herein. In other embodiments, the method 144
may utilize varying food processing machines. In step 146, a first number, which
is one or greater, of in-feed cartridges is connected with a first frame of a food

processing machine, with each in-feed cartridge comprising a base member and a
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belt member moveably disposed around the base member, so that the belt member
of each in-feed cartridge is connected with at least one motor for driving the belt
member around the base member of the in-feed cartridge. In step 148, the food
processing machine is operated to process a first type of food product in a first
configuration. In step 150, at least one of the first number of in-feed cartridges is
disconnected and removed from the first frame of the food processing machine. In
step 152, a second number, which is one or greater and different than the first
number, of the in-feed cartridges is reconnected with the first frame of the food
processing machine so that the belt member of each in-feed cartridge is connected
with at least one of the at least one motor for driving the belt member around the
base member of the in-feed cartridge. In step 154, the food processing machine is
operated to process (1) the first type of food product in a second configuration
different than the first configuration, or (2) a second type of food product which is
different than the first type of food product.

[0057] In one embodiment of the method 144, step 146 comprises connecting the
first number of the in-feed cartridges with a plurality of attachment shafts in a first
spaced-apart configuration, and step 152 comprises reconnecting the second
number of the in-feed cartridges with the plurality of attachment shafts in a second
spaced-apart configuration which is different than the first spaced-apart
configuration.

[0058] In another embodiment of the method 144: step 146 comprises connecting

the belt members of the first number of the in-feed cartridges with a first number
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of motors; and step 152 comprises reconnecting the belt members of the second
number of the in-feed cartridges with a second number of motors different than the
first number of motors.

[0059] In another embodiment of the method 144: step 146 comprises disposing,
the belt members of the first number of the in-feed cartridges around a tension
member and moving the tension member to an increased-tension position to
provide increased tension on the belt members of the first number of the in-feed
cartridge; step 150 comprises moving the tension member to a decreased-tension
position to provide decreased tension on the belt members of the at least one of the
first number of in-feed cartridges; and step 152 comprises disposing the belt
members of the second number of the in-feed cartridges around the tension
member and moving the tension member to the increased-tension position to
provide increased tension on the belt members of the second number of the in-feed
cartridge.

[0060] In another embodiment, the method 144 further comprises the step of
moving, with an additional motor, the first frame vertically relative to a second
frame to which the first frame is connected with in order to orient the first number
of the in-feed cartridges at varying heights; and the step of moving, with the
additional motor, the first frame vertically relative to the second frame in order to
orient the second number of the in-feed cartridges at varying heights. The method

144 may further comprise the step of (1) detecting, with a sensor, a height of the
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first frame, or (2) detecting, with the sensor, a height of the first number of the in-
feed cartridges and a height of the second number of the in-feed cartridges.

[0061] In another embodiment, the method 144 further comprises: the step of each
of the in-feed cartridges comprising a nose member pivotally connected with its
respective base member; the step of pivoting the nose member of each of the first
number of in-feed cartridges, relative to its respective base member, so that its
respective belt member 1s disposed against the first type of food product; and the
step of pivoting the nose member, relative to its respective base member, of each
of the second number of in-feed cartridges so that its respective belt member is
disposed against the (1) first type of food product in the second configuration
different than the first configuration, or (2) second type of food product which is
different than the first type of food product.

[0062] In another embodiment, the method 144 further comprises: the step of each
of the in-feed cartridges comprising a nose member passively rotationally
connected with its respective base member; the step of passively rotating the nose
member of each of the first number of in-feed cartridges, relative to its respective
base member, so that its respective belt member is disposed against the first type
of food product; and the step of passively rotating the nose member, relative to its
respective base member, of each of the second number of in-feed cartridges so that
its respective belt member is disposed against the (1) first type of food product in
the second configuration different than the first configuration, or (2) second type

of food product which 1s different than the first type of food product.
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[0063] In another embodiment, the method 144 further comprises: the step of each
of the in-feed cartridges comprising a nose member connected with its respective
base member, with each nose member comprising a plurality of spring members
disposed within the nose member; the step of passively compressing or passively
expanding the spring members of each of the first number of in-feed cartridges as
a result of the first type of food product contacting the respective belt member of
each of the first number of in-feed cartridges; and the step of passively
compressing or passively expanding the spring members of each of the second
number in-feed cartridges as a result of the (1) first type of food product in the
second configuration different than the first configuration contacting the
respective belt member of each of the second number of in-feed cartridges, or (2)
second type of food product which is different than the first type of food product
contacting the respective belt member of each of the second number of in-feed
cartridges.

[0064] In other embodiments, one or more steps of the method 144 may vary in
substance or in order, one or more steps of the method 144 may be eliminated, or
one or more additional steps may be added to the method 144.

[0065] One or more embodiments of the disclosure reduces or eliminates one or
more issues of one or more of the existing in-feeds and/or belt tensioners for food
processing machines by providing: a kit comprising a plurality of simple, highly
configurable belt tensioners to accommodate varying type/sized food product; a

plurality of configurable belt tensioners which have both automated and passive
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belt tensioning adjustment mechanisms to accommodate varying type/sized food
product; a plurality of configurable belt tensioners which are highly reliable
leading to less down-time and maintenance savings; and a plurality of
configurable belt tensioners which are easier to produce leading to manufacturing
savings.

[0066] The Abstract is provided to allow the reader to quickly ascertain the nature
of the technical disclosure. It is submitted with the understanding that it will not
be used to interpret or limit the scope or meaning of the claims. In addition, in the
foregoing Detailed Description, it can be seen that various features are grouped
together in various embodiments for the purpose of streamlining the disclosure.
This method of disclosure is not to be interpreted as reflecting an intention that the
claimed embodiments require more features than are expressly recited in each
claim. Rather, as the following claims reflect, inventive subject matter lies in less
than all features of a single disclosed embodiment. Thus the following claims are
hereby incorporated into the Detailed Description, with each claim standing on its
own as a separately claimed subject matter.

[0067] While particular aspects of the present subject matter described herein have
been shown and described, it will be apparent to those skilled in the art that, based
upon the teachings herein, changes and modifications may be made without
departing from the subject matter described herein and its broader aspects and,
therefore, the appended claims are to encompass within their scope all such

changes and modifications as are within the true scope of the subject matter
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described herein. Furthermore, it is to be understood that the disclosure is defined
by the appended claims. Accordingly, the disclosure 1s not to be restricted except

in light of the appended claims and their equivalents.
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CLAIMS
1. A food processing machine comprising:

a first frame;

a plurality of in-feed cartridges connected with the first frame in spaced-
apart relation, each in-feed cartridge comprising a base member and a belt member
moveably disposed around the base member; and

at least one motor connected with the belt members and configured to drive
the belt members of the plurality of in-feed cartridges around their respective base
members;

wherein the plurality of in-feed cartridges are disconnectable with the first
frame and reconfigurable so that any number of the plurality of in-feed cartridges
can be reconnected with the first frame in varying spaced-apart relation;

wherein: (1) the first frame is connected with a plurality of attachment
shafts and the base member of each in-feed cartridge comprises a plurality of holes
through which the plurality of attachment shafts are disposed; (2) each in-feed
cartridge further comprises a nose member pivotally connected with the base
member, and a driving device configured to pivotally move the nose member
relative to the base member, the belt member of each in-feed cartridge moveably
disposed around the base member and the nose member; wherein as the nose
member of each in-feed cartridge pivotally moves relative to the base member the
nose member applies variable levels of tension on the belt, the nose member of

each in-feed cartridge comprising a plurality of springs disposed within the nose
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member; or (3) each in-feed cartridge further comprises a nose member pivotally
connected with the base member, and a driving device configured to pivotally
move the nose member relative to the base member, the belt member of each in-
feed cartridge moveably disposed around the base member and the nose member,
wherein as the nose member of each in-feed cartridge pivotally moves relative to
the base member the nose member applies variable levels of tension on the belt,
the nose member of each in-feed cartridge passively rotatably connected with the
base member around a first axis which is perpendicular to a second axis around
which the nose member pivots relative to the base member.

2. The food processing machine of claim 1 wherein (1) the first frame is
connected with the plurality of attachment shafts and the base member of each in-
feed cartridge comprises the plurality of holes through which the plurality of
attachment shafts are disposed.

3. The food processing machine of claim 2 wherein cach of the plurality of
attachment shafts is connected with spaced-apart connection members connecting
the plurality of in-feed cartridges with each of the plurality of attachment shafts,
wherein the plurality of spaced-apart connection members are disconnectable to
disconnect the plurality of in-feed cartridges with the plurality of attachment shafts
and reconnectable to reconfigure the plurality of in-feed cartridges in any number
and in varying spaced-apart relation relative to the plurality of attachment shafts.
4. The food processing machine of claim 1 further comprising a plurality of

motors connected with the belt members configured to drive the belt members of
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the in-feed cartridges around their respective base members, wherein the plurality
of in-feed cartridges are disconnectable with the first frame and reconfigurable so
that any number of the plurality of in-feed cartridges can be reconnected with the
first frame in varying spaced apart relation and reconnected with a varying number
of the plurality of motors to be driven by the varying number of the plurality of
motors.
5. The food processing machine of claim 1 further comprising a tensioning
member connected with the first frame, the belt members of the plurality of in-
feed cartridges disposed around the tensioning member, the tensioning member
applying tension to the belt members, the tensioning member configured to be
rotated to varying positions to provide varying levels of tension on the belt
members.
6. The food processing machine of claim 1 further comprising a second frame
connected with the first frame and an additional motor configured to move the first
frame in a vertical direction relative to the second frame to orient the plurality of
in-feed cartridges at varying heights.
7. The food processing machine of claim 6 further comprising a sensor (1)
configured to detect a height of the first frame, or (2) configured to detect a height
of the plurality of in-feed cartridges.
8. A kit for a food processing machine comprising:

a plurality of in-feed cartridges, each in-feed cartridge comprising a base

member and a belt member moveably disposed around the base member;
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wherein each in-feed cartridge further comprises a nose member pivotally
connected with the base member, and a driving device configured to pivotally
move the nose member relative to the base member, the belt member of each in-
feed cartridge moveably disposed around the base member and the nose member,
wherein as the nose member of each in-feed cartridge pivotally moves relative to
the base member the nose member applies variable levels of tension on the belt;

wherein (1) the nose member of each in-feed cartridge comprises a
plurality of springs disposed within the nose member; or (2) the nose member of
each in-feed cartridge is passively rotatably connected with the base member
around a first axis which is perpendicular to a second axis around which the nose
member pivots relative to the base member.
9. The kit of claim 8 wherein the driving device of each in-feed cartridge
comprises a pneumatic cylinder.
10.  The kit of claim 8 wherein (1) the nose member of each in-feed cartridge
comprises the plurality of springs disposed within the nose member.
11.  The kit of claim 8 wherein (2) the nose member of each in-feed cartridge is
passively rotatably connected with the base member around the first axis which is
perpendicular to the second axis around which the nose member pivots relative to
the base member.
12.  The kit of claim 8 wherein the base member of each in-feed cartridge
further comprises opposed rails with the belt member disposed between the

opposed rails.
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13.  The food processing machine of claim 1 wherein (2) each in-feed cartridge
further comprises the nose member pivotally connected with the base member, and
the driving device configured to pivotally move the nose member relative to the
base member, the belt member of each in-feed cartridge moveably disposed
around the base member and the nose member, wherein as the nose member of
each in-feed cartridge pivotally moves relative to the base member the nose
member applies variable levels of tension on the belt, the nose member of each in-
feed cartridge comprising the plurality of springs disposed within the nose
member.

14.  The food processing machine of claim 1 wherein (3) each in-feed cartridge
further comprises the nose member pivotally connected with the base member, and
the driving device configured to pivotally move the nose member relative to the
base member, the belt member of each in-feed cartridge moveably disposed
around the base member and the nose member, wherein as the nose member of
each in-feed cartridge pivotally moves relative to the base member the nose
member applies variable levels of tension on the belt, the nose member of each in-
feed cartridge passively rotatably connected with the base member around the first
axis which is perpendicular to the second axis around which the nose member

pivots relative to the base member.
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!

DISCONNECTING AND REMOVING AT LEAST ONE OF THE FIRST /150
NUMBER OF IN-FEED CARTRIDGES FROM THE FIRST FRAME OF
THE FOOD PROCESSING MACHINE

y

RECONNECTING A SECOND NUMBER, WHICH IS ONE OR 159
GREATER AND DIFFERENT THAN THE FIRST NUMBER, OF THE | _~
IN-FEED CARTRIDGES WITH THE FIRST FRAME OF THE FOOD
PROCESSING MACHINE SO THAT THE BELT MEMBER OF EACH
IN-FEED CARTRIDGE IS CONNECTED WITH AT LEAST ONE OF
THE AT LEAST ONE MOTOR FOR DRIVING THE BELT MEMBER

AROUND THE BASE MEMBER OF THE IN-FEED CARTRIDGE

y

OPERATING THE FOOD PROCESSING MACHINE TO PROCESS 154
(1) THE FIRST TYPE OF FOOD PRODUCT IN A SECOND |/
CONFIGURATION DIFFERENT THAN THE FIRST CONFIGURATION,
OR (2) A SECOND TYPE OF FOOD PRODUCT WHICH IS
DIFFERENT THAN THE FIRST TYPE OF FOOD PRODUCT

FIG. 14
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