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SHUTTLE CONVEYOR SYSTEMS FOR USE WITH A PATTY FORMING MACHINE

CROSS-REFERENCE TO RELATED APPLICATION(S)
[0001]  This application claims the priority of United States provisional application Serial No.
62/690,140, filed on June 26, 2018, the contents of which are incorporated herein in its entirety.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates to a shuttle conveyor system for a patty forming machine.

BACKGROUND

[0003] Food patties of various kinds, including hamburgers, molded steaks, fish cakes,
chicken patties, pork patties, potato patties, and others, are frequently formed in high-volume
automated molding machines and then deposited on output conveyors. Challenges arise when

stacks of food patties are being processed.

SUMMARY

[0004] A jump shuttle conveyor system is configured to receive formed food patties from a
molding assembly of a patty forming machine. The system includes a lifting plate and belt
assembly coupled to a frame which are configured to be indexed to different vertical positions
relative to the frame. Formed food patties are received on a belt of the belt assembly thereon,
and can be moved off of the belt onto a transfer shuttle conveyor system. An output conveyor

system can be provided to receive the formed food patties.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005]  The organization and manner of the structure and operation of the disclosed

embodiments, together with further objects and advantages thereof, may best be understood by
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reference to the following description, taken in connection with the accompanying drawings,
which are not necessarily drawn to scale, wherein like reference numerals identify like elements
in which:

[0006]  FIG. 1 depicts a front perspective view of a patty forming machine, which includes a
jump shuttle conveyor system, a transfer shuttle conveyor system, and an output conveyor
system;

[0007]  FIG. 2 depicts a front perspective view of the transfer shuttle conveyor system and the
output conveyor system;

[0008]  FIG. 3 depicts a front perspective views of the jump shuttle conveyor system in a
raised position;

[0009]  FIG. 4 depicts a rear perspective views of the jump shuttle conveyor system in a raised
position;

[0010]  FIG. 5 depicts a rear elevation view of the jump shuttle conveyor system in the raised
position;

[0011]  FIG. 6 depicts a side elevation view of the jump shuttle conveyor system in the raised
position;

[0012]  FIG. 7 depicts a rear perspective views of the jump shuttle conveyor system in a
lowered position;

[0013]  FIG. 8 depicts a rear plan view of the jump shuttle conveyor system in the lowered
position;

[0014]  FIG. 9 depicts a rear elevation view of the jump shuttle conveyor system in the
lowered position;

[0015]  FIG. 10 depicts a side elevation view of the jump shuttle conveyor system in the
lowered position;

[0016]  FIG. 11 depicts a partial rear perspective view of the jump shuttle conveyor system in

the lowered position;
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[0017]  FIG. 12 depicts a partial rear perspective view of the jump shuttle conveyor system in
the lowered position with belts thereof removed;

[0018]  FIG. 13 depicts a perspective view of a lower drive shaft of the jump shuttle conveyor
system;

[0019]  FIGS. 14 and 15 depict side elevation views of the jump shuttle conveyor system with
components removed to show internal components of the jump shuttle conveyor system;

[0020]  FIG. 16 depicts a rear elevation view of the jump shuttle conveyor system with
components removed to show internal components of the jump shuttle conveyor system;

[0021]  FIG. 17 depicts a rear perspective view of the jump shuttle conveyor system with
components removed to show internal components of the jump shuttle conveyor system;

[0022]  FIG. 18 depicts a partial side elevation view of the patty forming machine;

[0023]  FIG. 19 depicts a partial front perspective view of the patty forming machine showing
the connection between a machine base of the patty forming machine and the jump shuttle
conveyor system;

[0024]  FIG. 20 depicts a partial front perspective view of the patty forming machine showing
the connection between the machine base and the jump shuttle conveyor system, with a cover of
the connection removed;

[0025]  FIG. 21 depicts a partial front perspective view of the transfer shuttle conveyor system
in an extended position and the output conveyor system;

[0026]  FIG. 22 depicts a front perspective view of the transfer shuttle conveyor system in the
extended position;

[0027]  FIGS. 23 and 24 depict front perspective views of the transfer shuttle conveyor system
in the extended position, with components removed to show the internal structure;

[0028]  FIGS. 25 and 26 depict cross-sectional views of the transfer shuttle conveyor system
in the extended position,;

[0029]  FIG. 27 depicts a front perspective view of the transfer shuttle conveyor system in a
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retracted position;

[0030] FIG. 28 depicts a front perspective view of the transfer shuttle conveyor system in the
retracted position, with components removed to show the internal structure; and

[0031] FIGS. 29 and 30 depict cross-sectional views of the transfer shuttle conveyor system

in the retracted position.

DETAILED DESCRIPTION

[0032]  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.

[0033]  FIG. 1 illustrates a patty forming machine 20 which forms food patties from moldable
food material, and FIGS. 1 and 2 illustrate a plurality of conveyor systems 22, 24, 26 which
transport the molded food patties from the patty forming machine 20 to a collection site (not
shown). The food patties are shown with reference letter F in FIG. 21. The conveyor systems
22, 24, 26 include a jump shuttle conveyor system 22, a transfer shuttle conveyor system 24 and
an output conveyor system 26. In general, the patty forming machine 20 includes a machine
base 30 which houses electrical components of the patty forming machine 20, and a feeder
portion and a molding assembly 28 mounted on the machine base 30. The molding assembly has
a knock-out assembly and an interleaving system. The machine base 30 is optionally mounted

upon a plurality of feet which may include rollers or wheels. The machine base 30 supports the
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operating mechanism for the patty forming machine 20 and contains electrical actuating systems,
and most of the machine controls. A control panel, such as a touch screen control panel, may be
provided on the machine base 30.

[0034]  The jump shuttle conveyor system 22 and the transfer shuttle conveyor system 24 are
mounted on a frame 32. The frame 32 is removably connected to the machine base 30.

[0035] Inuse, a moldable food material, such as ground beef, fish or the like, is fed into the
feeder portion and molding assembly 28 to form molded food patties. The molded food patties
are knocked out of the molding assembly by the knock-out assembly and dropped onto the jump
shuttle conveyor system 22. As molded food patties are dropped on top of each other on the
jump shuttle conveyor system 22, the jump shuttle conveyor system 22 moves downwardly to
accommodate the food patties in stacks which form columns. After the desired number of food
patties are stacked on each other on the jump shuttle conveyor system 22, the stacks of food
patties are moved onto the transfer shuttle conveyor system 24. The transfer shuttle conveyor
system 24 then moves the stacks of food patties onto the output conveyor system 26.

[0036]  Such a feeder portion, molding assembly, knock-out assembly and interleaving system
are known in the art. For example, but not limited to, a feeder portion is disclosed in U.S. Patent
No. 8,469,697. For example, but not limited to, a molding assembly for forming a food patty is
disclosed in U.S. Patent No. 7,335,013. For example, but not limited to, a knock-out assembly is
disclosed in U.S. Patent No. 6,368,092, For example, but not limited to, an interleaving system
is disclosed in U.S. Patent No. 7,159,372.

[0037]  Asshown in FIG. 3, the frame 32 has an upstanding front wall 34, an upstanding
opposite rear wall 36 and upstanding side walls 38, 40 connecting the front and rear walls 34, 36
together. The frame 32 is optionally mounted upon a plurality of feet 42, which may include
rollers or wheels, at the corners between the walls 34, 36, 38, 40.

[0038]  The jump shuttle conveyor system 22 includes a belt lifting assembly 44 mounted on
the rear wall 36 and a belt assembly 46 mounted on the belt lifting assembly 44. In an
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embodiment, a pin assembly 48 is provided. The belt lifting assembly 44 is used to lower the
belt assembly 46 from a raised position, see FIGS. 3-6, to a lowered position, see FIGS. 7-11.
[0039]  The belt lifting assembly 44 includes a motor 50 mounted on the rear wall 36 and an
actuating rod 52 extending therefrom. The actuating rod 52 extends above a top end of the rear
wall 36 and is attached to the belt assembly 46. When the actuating rod 52 is actuated by the
motor 50, the belt assembly 46 is lowered or raised. In an embodiment, the motor 50 and
actuating rod 52 are formed of a motor operated piston. In an embodiment, the motor 50 and
actuating rod 52 are formed of an electric motor, servo motor or the like. In an embodiment, the
motor 50 and actuating rod 52 are formed as part of a servo motor driven system. The belt lifting
assembly 44 further includes a horizontal lifting plate 54 having pair of spaced apart drive shaft
support plates 56, 58 extending vertically upward therefrom. The actuating rod 52 is attached to
an underside of the lifting plate 54.

[0040]  The belt assembly 46 includes a pair of upper rods 60, 62 which are affixed to and
extend horizontally between the drive shaft support plates 56, 58, and are vertically aligned with
each other. Each upper rod 60, 62 has at least one freely rotatable roller 64 mounted thereon.
The rollers 64 form a plurality of spaced apart channels.

[0041] A patty support plate 66, see FIGS. 12, 16 and 16, is affixed to and extends
horizontally between the vertical drive shaft support plates 56, 58 and is positioned between the
upper rods 60, 62. An upper surface of the patty support plate 66 is vertically aligned with an
upper extent of the upper rods 60, 62. A pair of rods 68, 70 are affixed to and extend
horizontally between the support plates 56, 58 and engage a lower surface of the patty support
plate 66 to provide rigidity to the patty support plate 66.

[0042] A lower drive shaft 72 extends horizontally between the drive shaft support plates 56,
58 and is vertically offset downward from the upper rods 60, 62. The lower drive shaft 72 is
rotatable relative to the drive shaft support plates 56, 58. The lower drive shaft 72 has a plurality
of spaced apart channels provided thereon. The lower drive shaft 72 has an end 74, see FIG. 13,
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which extends through the drive shaft support plate 56.

[0043] The rods 60, 62 and the drive shaft 72 generally form a triangle such that the
respective channels align with each other to form a plurality of continuous loops.

[0044] A pair of spaced apart gear support plates 76, 78 extend upward from the lifting plate
54 proximate to the drive shaft support plate 56. A toothed gear 80 is rotatably mounted between
the gear support plates 76, 78 by a rod 82. A vertical motor support plate 84 extends downward
from the lifting plate 54 and aligns with gear support plate 78. A motor 86 is mounted on the
motor support plate 84. A rod of the motor 86 extends through the motor support plate 84 and
has a toothed gear 88. A belt 90 surrounds the gear 80 and the gear 88. In an embodiment, the
motor 86 is an electric motor, servo motor or the like. In an embodiment, the motor 86 is formed
as part of a servo motor driven system.

[0045] The end 74 of the lower drive shaft 72 is engaged within the gear 80. The end 74 of
the lower drive shaft 72 may have a hexagonal shape thereon which engages with a like
hexagonally shaped opening in the gear 80, which allows the lower drive shaft 72 to rotate with
the gear 80, but allows for the easy disassembly of the lower drive shaft 72 from the gear 80.
[0046] A belt 92 is seated within each set of aligned channels on the rollers 64 on the upper
rod 60, 62 and on the lower drive shaft 72, and each belt 92 forms a continuous loop. The belts
92 are spaced apart from each other by gaps 94. The belts 92 engage the upper surface of the
patty support plate 66 which provides support for the belts 92.

[0047] To lower or raise the belt assembly 46, the belt lifting assembly 44 is actuated which
causes the actuating rod 52 to retract or extend. When the actuating rod 52 retracts or extends,
since the actuating rod 52 is fixedly attached to the lifting plate 54, the entire belt assembly 46 is
lowered or raised.

[0048] The actuating rod 52 may extend through a flange 96 which extends outwardly from
the rear wall 36. The flange 96 provides support to the actuating rod 52.

[0049] In an embodiment, a pair of vertical support rods 98, 100 extend downward from the
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opposite ends of the lifting plate 54 and extend through bearing guides 102 extending outward
from the rear wall 36. When the belt assembly 46 is lowered or raised by the belt lifting
assembly 44, the support rods 98, 100 assist in stabilizing the belt assembly 46.

[0050]  The belts 92 receive the molded food patties on the upper surfaces thereof after
molded food patties are knocked out of the molding assembly and are dropped onto the jump
shuttle conveyor system 22. The molded food patties may be on paper to separate the molded
food patties from the belts 92, or may directly contact the belts 92. Initially, the belt assembly 46
is raised by the belt lifting assembly 44 to an uppermost position so that the belts 92 can receive
the first row of a new set of food patties. During this action, the motor 86 is not engaged such
that the belts 92 are stationary.

[0051] Inuse, the molding assembly of the patty forming machine 20 deposits a first row of
molded food patties onto the belts 92. The belt lifting assembly 44 then indexes the belt
assembly 46 vertically downwardly to accommodate the second row of molded food patties
which are then deposited on top of the food patties in the first row to form columns of food
patties. The belt lifting assembly 44 then indexes the belt assembly 46 vertically downwardly to
accommodate the third row of molded food patties which are then deposited on top of the food
patties in the second row. This continues until the desired number of food patties are in the
columns. The movement of the belt lifting assembly 44 is controlled by a suitable control
system (not shown) which is configured to index the belt assembly 46 vertically downwardly as
rows of molded patties are deposited on the belts 92.

[0052]  After the desired number of food patties are stacked on each other on the belts 92, the
stacks of food patties are moved onto the transfer shuttle conveyor system 24 by actuating the
motor 86. When the motor 86 is actuated, the gear 88 rotates, which causes rotation of the belt
90, which in turn causes rotation of the gear 80 and the lower drive shaft 72. The belts 92 are
frictionally engaged with the lower drive shaft 72 such that when the lower drive shaft 72 is
rotated, the belts 92 rotate around the rollers 64 on the upper rods 60, 62 and the belts 92
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circulate around the lower drive shaft 72 and the upper rods 60, 62. This causes the stacks of
food patties to move off of the jump shuttle conveyor system 22 and onto the transfer shuttle
conveyor system 24. After the stacks of food patties are moved off of the jump shuttle conveyor
system 22, the belt assembly 46 is raised by the belt lifting assembly 44 to its uppermost position
to receive the first row of a new set of food patties.

[0053]  In an embodiment, the pin assembly 48 is provided, see FIGS. 15-17. The pin
assembly 48 includes a pair of mounting bars 104, 106, a plurality of actuators 108 mounted on
the mounting bars 104, 106, a horizontal pin plate 110 attached to an upper end of the actuators
108, and a plurality of spaced apart pins 112 which extend vertically upward from an upper
surface of the pin plate 110.

[0054] The mounting bars 104, 106 are affixed to and extends horizontally between the drive
shaft support plates 56, 58, are downward of the upper rods 60, 62, and are upward of the lower
drive shaft 72. The mounting bars 104, 106 are vertically aligned with each other and are within
the interior of the triangle formed by the rods 60, 62 and the drive shaft 72.

[0055] The actuators 108 may be air-actuated pistons. A housing 114 of each actuator 108 is
affixed to an upper surface of the mounting bars 104, 106 and actuating rods 116 extend upward
from the housings 114 and are affixed to an underside of the pin plate 110. The pin plate 110 is
provided below the patty support plate 66.

[0056] The pins 112 may be orientated in an array and form a plurality of rows and columns.
[0057] When the pin assembly 48 is provided, the patty support plate 66 has a plurality of
holes 118 through which the pins 112 extend.

[0058]  When the belt assembly 46 is raised by the belt lifting assembly 44 to its uppermost
position so that the belts 92 can receive the first row of a new set of food patties, the pin
assembly 48 is actuated to move the pins 112 upwardly to extend through the holes 118 in the
patty support plate 66. To affect this, the actuators 108 are actuated which causes the actuating
rods 116 to extend from the housings 114. This moves the pin plate 110 upwardly toward the
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patty support plate 66 and the pins 112 extend through the holes 118 and outwardly from the
upper surface of the patty support plate 66. The pins 112 extend in the gaps 94 between the belts
92. In an embodiment the pin plate 110 is moved upwardly until the pin plate 110 engages the
underside of the patty support plate 66.

[0059]  When the belts 92 receive the first row of molded food patties on the upper surfaces
thereof, the pins 112 pierce the underside of the first row of the molded food patties. This assists
in deterring the first row of the molded food patties from sliding on the belts 92. To move the
columns of food patties onto the transfer shuttle conveyor system 24, the pins 112 are retracted
from engagement with first row of molded food patties by actuating the actuators 108 which
causes the actuating rods 116 to retract into the housings 114, thereby moving the pin plate 110
downwardly away from the patty support plate 66. When this is affected, the pins 112 are
completed retracted into the holes 118 such that the pins 112 do not extend outwardly from the
upper surface of the patty support plate 66. This prevents the pins 112 from damaging the food
patties when the food patties are transferred onto the transfer shuttle conveyor system 24. The
pins 112 may be retracted at any point after the first row of food patties is dropped onto the belts
92.

[0060]  The frame 32 can be quickly coupled to and decoupled from the machine base 30. In
an embodiment, the feeder portion and molding assembly 28 is cantilevered relative to the
remainder of the machine base 30 such that the feeder portion and molding assembly 28 are
positioned above the jump shuttle conveyor system 22 so that the molded food patties are
dropped onto the belts 92. In an embodiment, a pair of angled bars 120, see FIGS. 18-20, extend
between the feeder portion and molding assembly 28 and the remainder of the machine base 30
to support this cantilevered position. The jump shuttle conveyor system 22 is positioned
between the angled bars 120.

[0061]  The frame 32 of the jump shuttle conveyor system 22 includes clamp plates 122, see
FIG. 20, which extend rearward from, and are affixed to, each side wall 38, 40. When the jump

10
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shuttle conveyor system 22 is positioned between the angled bars 120, the angled bars 120 abut
against the respective clamp plates 122. A cover 124, see FIGS. 18 and 19, is thereafter attached
to the respective clamp plate 122 and sandwiches the angled bars 120 between the respective
clamp plate 122 and the covers 124.

[0062]  The frame 32 of the jump shuttle conveyor system 22 further includes a pair of arms
126, see FIGS. 18-20, each of which is pivotally attached to the rear wall 36 and extends outward
from the rear wall 36 parallel to the side walls 38, 40. Each arm 126 engages with a cradle 128
on the machine base 30. In an embodiment, each arm 126 has a head 130 which has a cutout 132
therein that mates with a pin 134 in the respective cradle 128.

[0063] When the covers 124 are engaged with the clamp plates 122 and the arms 126 are
pivoted downwardly to engage the heads 130 from the pins 134, this provides additional stability
to the jump shuttle conveyor system 22.

[0064]  To disengage the jump shuttle conveyor system 22 from the machine base 30, the
covers 124 are removed from the clamp plates 122 and the arms 126 are pivoted upwardly to
disengage the heads 130 from the pins 134. Therefore, the jump shuttle conveyor system 22 is
pulled outwardly from the machine base 30. This allows the jump shuttle conveyor system 22 to
be easily cleaned.

[0065]  The transfer shuttle conveyor system 24 is best shown in FIGS. 21-30. The transfer
shuttle conveyor system 24 includes a pair of vertical frame side walls 150, 152 which extend
upward from the respective side walls 38, 40 of the frame 32, a first horizontal pan 154 affixed
between the frame side walls 150, 152, a second horizontal pan 156 attached between the frame
side walls 150, 152 by a pan moving assembly 158, a third horizontal pan 160 attached to the
frame side walls 150, 152 by the pan moving assembly 158, a plurality of rollers 162, 164, 166,
168, 170, 172, and a belt 174 which is woven with the rollers 162, 164, 166, 168, 170, 172 and
forms a continuous loop. The second and third pans 156, 160 are movable relative to the frame

side walls 150, 152 and relative to the first pan 154 such that the transfer shuttle conveyor system
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24 can move between an extended position and a retracted position. During retraction and
extension, the upper surfaces of the pans 154, 156, 160 are horizontally aligned with each other
and in the same plane. In an embodiment, each pan 154, 156, 160 is formed of metal. FIGS. 21-
26 show the transfer shuttle conveyor system 24 in the extended position. FIGS. 27-30 show the
transfer shuttle conveyor system 24 in the retracted position.

[0066]  Each of the first and second pans 154, 156 have a planar section 176 with a plurality
of spaced apart fingers 178 extending therefrom. When the transfer shuttle conveyor system 24
is in the extended position, the fingers 178 on the pans 154, 156 are separated from each other as
shown in FIG. 23. When the transfer shuttle conveyor system 24 is in the retracted position, the
fingers 178 on the pans 154, 156 are intermeshed such that a solid surface or a substantially solid
surface is formed as shown in FIG. 28. As such, the first pan 154 has the fingers 178 at the
downstream end, and the second pan 156 has the fingers at the upstream end.

[0067] In an embodiment, the first pan 154 seats on a pair of support rods 180 which are
connected to the frame side walls 150, 152. The first pan 154 is stationary relative to the frame
side walls 150, 152.

[0068]  The pan moving assembly 158 includes an actuator 182 attached to an inner surface of
each frame side wall 150, 152 (FIGS. 25 and 29 shows frame side wall 152 removed and FIGS.
26 and 30 show cross-sectional views), a horizontal rail 184 attached to the inner surface of each
frame side wall 150, 152, a pair of spaced apart bearing blocks 186 slidably seated on each rail
184, a connector 188 which affixes one of the bearing blocks 186 to the respective actuator 182,
and a vertical carriage plate 190 affixed to the respective sets of bearing blocks 186. In an
embodiment, the rails 184 are above the actuators 182. One carriage plate 190 is proximate to
and parallel to the vertical portion of frame side wall 150 and the other carriage plate 190 is
proximate to and parallel to the vertical portion of frame side wall 152. Each actuator 182 may
be a piston rod 192 housed within a cylinder 194 and may be air actuated.

[0069]  The second pan 156 seats on a pair of support rods 196 which extend between and are

12
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connected to the carriage plates 190. The second pan 156 and support rods 196 move with the
carriage plates 190 as described herein such that the second pan 156 is stationary relative to the
carriage plates 190 during retraction and extension.

[0070]  The third pan 160 is cantilevered from a front end of the carriage plates 190 and is
pivotally attached to the carriage plates 190 at pivot 198, see FIGS. 25 and 29. The third pan 160
is stationary relative to the carriage plates 190 and relative to the second pan 156 during
retraction and extension.

[0071] Roller 162 is a driven drive roller and is mounted between the frame side walls 150,
152. The drive roller 162 is rotated by a motor (not shown). The drive roller 162 is below the
actuator 182. Roller 164 is a first idler roller and is attached between the frame side walls 150,
152 and is rearward of the drive roller 162. Roller 166 is a second idler roller and is attached
between the frame side walls 150, 152 and is rearward of the first idler roller 164. The rotational
axes of the drive roller 162, the first idler roller 164 and the second idler roller 166 are vertically
aligned with each other. Roller 168 is a third idler roller and is provided at the rear end of the
first pan 154 (the end closest to the jump shuttle conveyor system 22) and is rotatable relative to
the first pan 154. Idler roller 168 is rearward of idler roller 166. Roller 170 is a fourth idler
roller and is provided at the front end of the third pan 160 (the end farthest away from the second
pan 156) and is rotatable relative to the third pan 160. Idler roller 170 is forward of drive roller
162. The third and fourth idler rollers 168, 170 are vertically aligned with each other. Roller
172 is a fifth idler roller and is attached between the carriage plates 190 and moves with the
carriage plates 190 as described herein. The fifth idler roller 172 is above drive roller 162. The
drive roller 162 and the first, second and third rollers 164, 166, 168 always maintain the same
spacing relative to each other. The fourth and fifth idler rollers 170, 172 always maintain the
same spacing relative to each other.

[0072]  The belt 174 is wound around the drive roller 162 and the idler rollers 164, 166, 168,

170, 172 to form a continuous loop. The belt 174 extends partially around the outer perimeter of
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the drive roller 162, loops over the first idler roller 164, loops under the second idler roller 166,
extends partially around the outer perimeter of the third idler roller 168 and extends along the
lengths of the pans 154, 156, 160, extends partially around the outer perimeter of the fourth idler
roller 170, loops over the fifth idler roller 172 to the drive roller 162. The belt 174 is frictionally
engaged with the drive roller 162. When the drive roller 162 is actuated, the belt 174 rotates
with the drive roller 162 and rotates around the idler rollers 164, 166, 168, 170, 172, thereby
moving the belt 174 relative to the pans 154, 156, 160.

[0073]  The transfer shuttle conveyor system 24 is in the extended position when the columns
of food patties are received onto the belt 174 from the jump shuttle conveyor system 22. Once
the columns of food patties are on the belt 174, the drive roller 162 is actuated to move the belt
174 and the columns of food patties along the length of the belt 174 such that the columns of
food patties move from proximate to the rear end of the first pan 154 to proximate to the front
end of the third pan 160.

[0074]  The output conveyor system 26 has a first conveyor belt 200 which positioned
underneath the third pan 160 when the transfer shuttle conveyor system 24 is in the extended
position and has a second conveyor belt 202 which is at an angle relative to the first conveyor
belt 200, a stop bar 204 mounted on the first conveyor belt 200 and which extends vertically
upwardly from the first conveyor belt 200, and a photo eye sensor 206 attached to the stop bar
204. The sensor 206 senses when the food patties (or the paper interleaved between the food
patties) are within the range of the sensor 206 and thus are proximate to the stop bar 204. When
the sensor 206 senses when the food patties (or the paper interleaved between the food patties)
are within its range, a signal is sent to the transfer shuttle conveyor system 24 to retract.

[0075]  To retract the transfer shuttle conveyor system 24, the actuators 182 are actuated
thereby retracting the rod 192 into the cylinder 194, which causes the second and third pans 156,
160, the support rods 196, the fourth and fifth idler rollers 170, 172, the carriage plates 190 and

the bearing blocks 186 to move toward the first pan 154 and relative to the frame side walls 150,
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152. Thus, the spacing of the fourth and fifth idler rollers 170, 172 relative to the drive roller
162 and the first, second and third idler rollers 164, 166, 168 varies. When the carriage plates
190 move during retraction, the attached fourth and fifth idler rollers 170, 172 move thereby
preventing slack in the belt 174. The transfer shuttle conveyor system 24 is retracted quickly
such that the columns of food patties are deposited onto the first conveyor belt 200 of the output
conveyor system 26. The output conveyor system 26 then transports the columns of food patties
to the collection site via the conveyor belts 200, 202.

[0076]  During retraction and expansion, the second and third pans 156, 160 form a single pan
in effect, since the pans 156, 160 do not move relative to each other.

[0077]  After the columns of food patties are deposited onto the first conveyor belt 200 of the
output conveyor system 26, the transfer shuttle conveyor system 24 is extended again the process
is repeated for the next set of columns of food patties onto the output conveyor system 26. To
extend the transfer shuttle conveyor system 24, the actuators 182 are actuated thereby extending
the rod 192 from out of the cylinder 194, the second and third pans 156, 160, the support rods
196, the fourth and fifth idler rollers 170, 172, the carriage plates 190 and the bearing blocks 186
to move away from the first pan 154 and relative to the frame side walls 150, 152. When the
carriage plates 190 move during retraction, the attached fourth and fifth idler rollers 170, 172
move thereby preventing slack in the belt 174.

[0078]  The first and second pans 154, 156 can be removed from the frame side walls 150, 152
for cleaning. To remove the first and second pans 154, 156, the third pan 160 is pivoted
upwardly and rearwardly around its pivots 198 to break the tension in the belt 174. Once the
tension is broken, the second pan 156 can be lifted off of its support rods 196 and slid sideways
out from the loop formed by the belt 174 for cleaning, and then the first pan 154 can be lifted off
of its support rods and 180 and slid sideways out from the loop formed by the belt 174 for
cleaning. Once serviced, the pans 154, 156 are reseated onto the support rods 180, 196.

[0079] Many modifications and other embodiments of the disclosure set forth herein will
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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.
Therefore, 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.

[0080]  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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WHAT IS CLAIMED IS:

1. A jump shuttle conveyor system configured to receive formed food patties from a
molding assembly of a patty forming machine, comprising:

a frame;

a motor mounted on the frame and configured to extend and retract a vertically extending
actuating rod;

a lifting plate attached to the actuating rod and configured for vertical movement under
action of the motor; and

a belt assembly coupled to the lifting plate, the belt assembly including a belt, a drive
shaft and rods around which the belt circulates and forms a continuous loop, the drive shaft and
rods being coupled to the lifting plate,

wherein the belt assembly is configured for vertical movement with the lifting plate, and
the lifting plate and belt assembly are configured to be indexed to different vertical positions

relative to the frame for receiving formed food patties thereon.

2. The jump shuttle conveyor system of claim 1, wherein the belt circulates around the drive

shaft and rods under action of a second motor connected to the drive shaft.

3. The jump shuttle conveyor system of claim 1, wherein second motor is coupled to, and
drives, a toothed gear, and the drive shaft is coupled to the toothed gear at an end thereof,

wherein the end of the drive shaft has a hexagonal shape thereon.

4. The jump shuttle conveyor system of claim 1, wherein the drive shaft and rods form a

triangular shape.
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5. The jump shuttle conveyor system of claim 1, wherein a plurality of belts is provided.

6. The jump shuttle conveyor system of claim 5, further comprising a horizontal support
plate fixedly coupled to the lifting plate, and wherein the belts engage a top surface of the
support plate.

7. The jump shuttle conveyor system of claim 6, wherein the support plate has a plurality of
apertures therethrough which align with spaces between the belts, and further comprising a
horizontal pin plate coupled to the lifting plate, the pin plate having plurality of spaced apart pins
extending vertically upward from an upper surface of the pin plate, the pin plate being movable
by an actuator to extend the pins through the apertures in the support plate or to retract the pins

from the apertures.

8. An assembly comprising:
a frame;
a jump shuttle conveyor system configured to receive formed food patties thereon,
including:
a motor mounted on the frame and configured to extend and retract a vertically
extending actuating rod,
a lifting plate attached to the actuating rod and configured for vertical movement
under action of the motor, and
a belt assembly coupled to the lifting plate, the belt assembly including a belt, a
drive shaft and rods around which the belt circulates, the drive shaft and rods being

coupled to the lifting plate,
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wherein the belt assembly is configured for vertical movement with the lifting
plate, and the lifting plate and belt assembly are configured to be indexed to different
vertical positions relative to the frame for receiving formed food patties thereon; and
a transfer shuttle conveyor system including:

a first horizontal pan mounted on the frame, the first pan having a plurality of
spaced apart fingers at a downstream end thereof,

carriage plates movably coupled to the frame;

a second horizontal pan mounted on the carriage plates and movable relative to
the first pan in a horizontal direction away from the first pan and toward the first
horizontal plate, the second pan having a plurality of spaced apart fingers at an upstream
end thereof, wherein when the second pan is configured for movement between an
extended position in which the fingers on the first and second pans are separated from
each other and a retracted position in which the fingers on the first and second pans are
intermeshed with each other; and

a driven drive shaft coupled to the frame,

a plurality of rollers coupled to the frame,

a plurality of rollers coupled to the carriage plates and movable with the carriage
plates, and

a belt looping through the rollers coupled to the frame and through the rollers

coupled to the carriage plates to form a continuous loop.

9. The assembly of claim 8, wherein the belt of the jump shuttle conveyor system circulates
around the drive shaft and rods of the jump shuttle conveyor system under action of a second
motor connected to the drive shaft of the jump shuttle conveyor system, and the belt of the

transfer shuttle conveyor circulates around the drive shaft and rods of the transfer shuttle
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conveyor under action of a third motor connected to the drive shaft of the transfer shuttle

conveyor.

10. The assembly of claim 9, wherein second motor is coupled to, and drives, a toothed gear,
and the drive shaft is coupled to the toothed gear at an end thereof, wherein the end of the drive

shaft has a hexagonal shape thereon.

11. The assembly of claim 8, wherein a plurality of belts is provided in the jump shuttle

conveyor system.

12. The assembly of claim 8, further comprising:

a machine base having a molding assembly cantilevered over the jump shuttle
conveyor system;

a pair of angled bars extending between the molding assembly and a remainder of the
machine base, wherein the jump shuttle conveyor system is positioned between the angled bars;

clamp plates extending from the frame and engaged with the angled bars; and

a cover attached to each clamp plate to sandwich the angled bars between the

respective clamp plate and cover.

13. The assembly of claim 12, further comprising:
a pair of arms pivotally attached to the frame, each arm having a head thereon; and
a pair of cradles on the machine base, each cradle having a pin therein,
wherein when the heads mate with the cradles when the arms are pivoted to a first
position, and the heads are disengaged from the cradles when the arms are pivoted to a second

position.
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14. The assembly of claim 13, wherein a cutout in each head is mateable with a pin in

each cradle when the arms are pivoted to the first position.

15. The assembly of claim 8, further comprising:
a pair of arms pivotally attached to the frame, each arm having a head thereon; and
a pair of cradles on the machine base, each cradle having a pin therein,
wherein when the heads mate with the cradles when the arms are pivoted to a first
position, and the heads are disengaged from the cradles when the arms are pivoted to a second

position.

16. The assembly of claim 8, further comprising a third pan pivotally mounted on the
carriage plates and pivotable relative to the second pan, the third pan moving with the second
pan to the extended and retracted positions; a third pan roller coupled to the third pan and
rotatable relative thereto, the belt additionally looping around the third pan roller to form the

continuous loop.

17. The assembly of claim 8, further comprising an output conveyor system positioned
underneath the transfer shuttle conveyor system when the transfer shuttle conveyor system is in

the extended position.

18. The assembly of claim 17, wherein the output conveyor system comprises a first
conveyor bel which is positioned underneath the transfer shuttle conveyor system when the
transfer shuttle conveyor system is in the extended position, and a second conveyor belt which is

at an angle relative to the first conveyor belt.
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19. The assembly of claim 17, wherein the output conveyor system comprises a conveyor
belt, a stop bar mounted on the conveyor belt and extending vertically upwardly from the

conveyor belt, and a photo eye sensor attached to the stop bar.

20. An assembly comprising:
a frame;
a jump shuttle conveyor system configured to receive formed food patties thereon,
including:
a motor mounted on the frame and configured to extend and retract a vertically
extending actuating rod,
a lifting plate attached to the actuating rod and configured for vertical movement
under action of the motor, and
a belt assembly coupled to the lifting plate, the belt assembly including a belt, a
drive shaft and rods around which the belt circulates, the drive shaft and rods being
coupled to the lifting plate, and
wherein the lifting plate and the belt assembly are configured to be indexed to
different vertical positions relative to the frame for receiving formed food patties thereon;
a machine base having a molding assembly cantilevered over the jump shuttle
conveyor system;
a pair of angled bars extending between the molding assembly and a remainder of the
machine base, wherein the jump shuttle conveyor system is positioned between the angled bars;
clamp plates extending from the frame and engaged with the angled bars;
a cover attached to each clamp plate to sandwich the angled bars between the
respective clamp plate and cover;
a pair of arms pivotally attached to the frame, each arm having a head thereon; and

a pair of cradles on the machine base, each cradle having a pin therein, wherein when
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the heads mate with the cradles when the arms are pivoted to a first position, and the heads are

disengaged from the cradles when the arms are pivoted to a second position.

23



PCT/US2019/036862

WO 2020/005548

1/30

FIG. 1



WO 2020/005548 PCT/US2019/036862

2/30

24 ;%

32




PCT/US2019/036862

WO 2020/005548

3/30

FIG. 3



WO 2020/005548 PCT/US2019/036862

4/30

FIG. 4



WO 2020/005548 PCT/US2019/036862

5/30

FIG. 5



WO 2020/005548 PCT/US2019/036862

6/30

7N

A

40

FIG. 6



PCT/US2019/036862

WO 2020/005548

7130

FIG. 7



WO 2020/005548 PCT/US2019/036862

8/30

FIG. 8



WO 2020/005548 PCT/US2019/036862

9/30

k33,
L;E__':___;E_S‘J

M /
— | ] B
C P
44 ) o [
56 36 50 e
42 42"

FIG. 9



WO 2020/005548 PCT/US2019/036862

10/30
22
\ 56
19,92
o
( 90

©

FIG. 10



PCT/US2019/036862

11/30

WO 2020/005548

X/ Y \ & &)
N A ip

FIG. 11



WO 2020/005548 PCT/US2019/036862

12/30

FIG. 12



13/30

FIG. 13



PCT/US2019/036862

WO 2020/005548

14/30

FIG. 14



PCT/US2019/036862

WO 2020/005548

15/30

FIG. 15



PCT/US2019/036862

WO 2020/005548

16/30

FIG. 16



PCT/US2019/036862

WO 2020/005548

17/30

.\_ Yf@

FIG. 17



PCT/US2019/036862

WO 2020/005548

18/30

8L 'Old

8¢l
9Cl—

0Cl—
Vel—

oz—"

8¢

3




PCT/US2019/036862

WO 2020/005548

19/30

)
D

\

o

//

Q
0
_{

NWNARN
6@00/
0N

\\N
N

2\l

od 7/

FIG. 19



PCT/US2019/036862

WO 2020/005548

20/30

)

//

U
Y

AY_\S
6@00/
.A./ \

@

Wi,
N

2\l

/R - 7 /
sawﬁw NN\
4,

4““!\

\ /' Lo o
0

FIG. 20



WO 2020/005548

204

206

24

PCT/US2019/036862

\

i —

202

-200

-152

26
FIG. 21



PCT/US2019/036862

WO 2020/005548

22/30

FIG. 22



PCT/US2019/036862

WO 2020/005548

23/30

178

154

/)

& k%l& g Q )

FIG. 23



PCT/US2019/036862

WO 2020/005548

24/30

A

FIG. 24



PCT/US2019/036862

WO 2020/005548

25/30

¢ 'Old

O O

o O

ol

—V61




PCT/US2019/036862

WO 2020/005548

26/30

9¢ 'Old

081

. @o_.___._._lvﬁ-d’n

wmv
b
1=
odo o @ \ //
eal e 2 [0
o o
N ﬁm o _ \\NMWP
| i ol




WO 2020/005548 PCT/US2019/036862

27130

&N
42

FIG. 27



WO 2020/005548 PCT/US2019/036862

28/30

&N
42

FIG. 28



WO 2020/005548

PCT/US2019/036862

154

182

FIG. 29



WO 2020/005548 PCT/US2019/036862

30/30

T TR
: o o @
T o ©
«©
o\_
<y 3
<
00— 0o o
~ — 00
O O
S4 o0
N‘_
N~
. o [ (O
© o)
2 <
— O

196
Ol (@

o

©
78R\

160

©
162— /

(@)

170

FIG. 30



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 19/36862

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A22C 17/00 (2019.01)
CPC - A22C 17/0093

According to International Patent Classification (IPC) or to both national classification and [PC

B.  FIELDS SEARCHED

See Search History Document

Minimum documentation searched (classification system followed by classification symbols)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search History Document

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A US 2013/0291483 A1 (VAN GERWEN) 07 November 2013 (07.11.2013) entire document 1-20
A US 2009/0087530 A1 (MILLER) 02 April 2009 (02.04.2009) entire document 1-20
A US 4,236,855 A (WAGNER et al) 02 December 1980 (02.12.1980) entire document 1-20
A US 4,137,604 A (SANDBERG et al) 06 February 1979 (06.02.1979) entire document 1-20
A -~ GB 2,164,622 A (MOLINS PLC) 26 March 1986 (26.03.1986) entire document 1-20

D Further documents are listed in the continuation of Box C.

EI See patent family annex.

* Special categories of cited documents:

“A" document defining the general state of the art which is not considered
to be of particular relevance

“E” ecarlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

04 August 2018

Date of mailing of the international search report

03 SEP 2019

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer:
Lee W. Young

PCT Helpdesk: §71-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - wo-search-report

