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APPARATUS FOR BAGGING A BALE AND
METHOD OF BAGGING SUCH BALE

[1]  FIELD

[2] The present disclosure relates to an apparatus for bagging a bale and method of

bagging such bale.
[3] SUMMARY

[4] The present disclosure describes an embodiment of an invention directed to a
bagging apparatus for bales of compressed material, such as cotton, having a base frame
parallel to a longitudinal feed direction, a conveyor system coupled to the base frame, a
bale feeding station at one end of the base frame member, a bale chute coupled to the
base frame downstream of the bale feeding station along the longitudinal feed direction, a
bagging station coupled to the base frame member between the first and second ends after
the bale chute, a gantry having a gantry beam coupled to top sections of vertical supports
parallel the longitudinal feed direction between the first and second ends of the base
frame member, a bale pusher having a driving mechanism coupled to the base frame
arranged to move in the longitudinal feed direction, and a sealing module located at the

second end of the base frame member and a method for bagging thereof.

[5] The resulting bale bagging apparatus has a simple construction for easy
installation that allows the efficient and easy placement of a bag around the bag chute for

bagging a bale.

[6] In accordance with the structure of the described embodiment, the bagging station
is located downstream of the bale chute along the longitudinal feed direction between the
first and second ends of the base frame member. The bagging station has a gantry and
the second section and gap section of the conveyor system, where the at least one gap
section is provided between second and third sections of the conveyor system in the
bagging station. The gantry has at least two vertical supports having top sections, a
gantry beam having ends coupled to the top sections of the two vertical supports, a track

coupled to the gantry beam, and a retrieval device movably coupled to the gantry beam.
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The vertical supports are positioned transversely from the base frame member so that the
gantry and retrieval assembly is positionable along the longitudinal feed direction and

second gap section.

[7] The retrieval assembly is configured to pick-up an open end of the bag from a
pallet of bags so that a closed end of the bag hangs downwardly. The retrieval device can
then move from a first position to a second position, where the second position is a
position where the closed end of the bag is aligned perpendicularly to the longitudinal
feed direction to the at least one gap section. After which, the retrieval device moves in a
direction transverse to the longitudinal feed direction so that the closed end of the bag is
positioned in the at least one gap section. The open end of the bag can then be moved in
the longitudinal direction forwardly towards the bag chute to position the open end of the

bag around the bale chute.

[8] This inventive structure allows the straightening of the bag for placement of the
bag around the bale chute in a compact, efficient arrangement. By straightening the
length of the bag, the bag is better positioned to receive the bale fed into the bale chute

using a simple and easy to install structure.

[9] Additionally, the second section of the conveyor system can comprise rollers
inclined outwardly and upwardly from a center position of the second section. By
inclining the rollers, the bagged bale fed from the bale chute only contacts the rollers of
the second section of the conveyor system along corners of the bale. Since the corners of
the bale are mostly cotton and the bottom surface of the bale does not directly contact the
rollers, damage to the bag from the bailing wire or other hard surfaces is mitigated.

Additionally, there is lower frictional resistance for bagging the bale.

[10] The numerous advantages, features and functions of the various embodiments of
the invention described herein will become readily apparent and better understood in
view of the following description and accompanying drawings. The following
description is not intended to limit the scope of the apparatus for bagging a cotton bale,

but instead merely provides exemplary embodiments for ease of understanding.

[11] BRIEF DESCRIPTION OF THE DRAWINGS
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[12] Examples of an cotton bale bagging apparatus according to different embodiments
of the invention will now be explained in more detail with reference to the drawings,

wherein:

[13] Figure 1 is a right side view of a bale bagging apparatus showing a bale feeding
station, a bale pusher, a bale chute, a gantry, a bale bagging station, a sealing module, and
a conveyor system for transporting a bale along the bale bagging apparatus along a

longitudinal feed direction;

[14] Figure 2 is a top side view of the bale bagging apparatus showing the tops of each

section of the bale bagging apparatus;

[15] Figure 3 is a right side isometric view of the bale bagging apparatus showing the

sections of the bale bagging apparatus;

[16] Figure 4 is a longitudinal front view of the bale bagging apparatus showing the

bale feeding station and the bale feeder towards the bale chute;

[17] Figure 5 is a right side isometric view of the bale chute illustrated in Figures 1-3

showing a closed position of at least four pivotable sections;

[18] Figure 6 is a right side isometric view of the bale chute illustrated in Figures 1-3

showing an intermediary open position of the at least four pivotable sections;

[19] Figure 7 is a right side isometric view of the bale chute illustrated in Figures 1-3

showing an open position of the at least four pivotable sections;

[20] Figure 8 is a longitudinal back view of a bagging station and bale chute of a

second embodiment of a bale bagging apparatus having a inclined rollers;

[21] Figure 9 is a right side isometric view of a bale bagging apparatus showing an
embodiment of a method for placing a bag around pivoting sections of an output end of

the bale chute by picking up a bag from a bag pallet;

[22] Figure 10 is a right side view of the bale bagging apparatus according to Figure 9
showing the picking up of the bag by the retrieval assembly so that the open end of the

bag opens and the closed end hangs downwardly;
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[23] Figure 11 shows moving the bag retrieval assembly so that the closed end of the

bag moves through the at least one gap section of the bagging station;

[24] Figure 12 illustrates moving the open end of the bag towards the bale chute so
that the closed end of the bag is straightened;

[25] Figure 13 shows the pivoting sections of the bale chute opening to engage the
open end of the bag;

[26] Figure 14 illustrates the feeding of a bale from the bale feeder to the bale feeding

station for feeding the bale to the bale bagging apparatus along the conveyor system;

[27] Figure 15 shows pushing the bale down the bale bagging apparatus from the bale
feeding station to the bale chute along the longitudinal feed direction using the bale

pusher;

[28] Figure 16 depicts the bale pusher continuing pushing the bale into the open end of

the bag through the bale chute onto the second section of the conveyor system;

[29] Figure 17 illustrates the release of the open end of the bag by the pivoting sections
of the bale chute as the bale pusher continues pushing the bagged bale down the bale

bagging apparatus in the longitudinal feed direction;

[30] Figure 18 shows the bale pusher reaching a second position where the bagged

bale is placed on a sealing module at the second end of the bottom frame member;

[31] Figure 19 illustrates the closing of the open end of the bag around the bale at the
sealing module by first having right and left closing actuators close the right and left flaps

of the open end of the bag;

[32] Figure 20 shows the closing of a top flap of the open end of the bag around the
bale after the right and left flaps are closed;

[33] Figure 21 depicts the closing of a bottom flap of the open end of the bag after the
top, right, and left flaps are closed;

[34] Figure 22 illustrates a sealing element used at the sealing module for sealing the

open end of the bag;
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[35] Figure 23 illustrates an alternative sealing element used to close and seal the open

end of the bag; and
[36] Figure 24 illustrates an alternative feeding device at the bale feeding station.

[37] In the various figures, similar elements are provided with similar reference
numbers. It should be noted that the drawing figures are not necessarily drawn to any
scale, or proportion, but instead are drawn to provide an understanding of the method
according to the invention and the resulting piston form and components. Thus, the
illustrations are not intended to be limiting as to the scope of the invention described

herein, but rather to provide exemplary illustrations thereof.

[38] DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS OF THE
INVENTION

[39] A. Discussion of Various Embodiments

[40]  As generally discussed above, prior art bale bagging machines have complicated
designs involving multiple moving mechanical parts and complex structures that require
careful maintenance and that are prone to malfunction. To overcome this shortcoming,
the embodiments in the present disclosure were developed to create an easy to install
cotton bale bagging machine that is simpler to manufacture efficiently and commercially

practical.

[41] For example, as seen in Fig. 1, one embodiment of the cotton bale bagging
machine 100 includes a bale feeding station 300 on a first end of the cotton bale bagging
machine 100, a sealing module 800 on a second end of the cotton bale bagging machine
100, a bale chute 500, a gantry 700, and a bale bagging station 600 between the first and
second ends of the bale bagging machine 100, and a conveyor system 200 that is coupled
to the bale feeding station 300, sealing module 800, and bale bagging station 600 in a
way such that the conveyor system 200 is used to transfer a bale, e.g., cotton bale, in a
longitudinal and linear feed direction from the bale feeding station 300 to the sealing

module 800.

[42] The cotton bale bagging machine 100 also has a base and a bottom frame member

105 at the base of the bale bagging machine 100 that runs substantially linearly in the
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longitudinal direction to support the bale feeding station 300, the bale chute 500, the
sealing module 800 and the conveyor system 200. One end of the bottom frame member
105 is positioned near the bale feeding station 300, while the second end is positioned
near either the sealing module 800 or near the bale bagging station 600. When the
second end of the bottom frame member 105 is positioned near the bale bagging station
600, the bottom frame member 105 further comprises a second section for supporting the

sealing module 800.

[43] The bottom frame member 105 has a solid or hollow beam and/or at least two
linear bars or beams to create a frame that has the linear bars or beams positioned in
parallel to the longitudinal feed direction and connected transversely by feet for
supporting the base. The bottom frame member 105 is made from steel, ferrous alloys,
composite materials, or other material that can be used to support the stations and bale

during the bale bagging operation.

[44] Additionally, the bale bagging machine 100 has at least two vertical supports 110
for supporting the gantry 700 between the first and second ends of the bale bagging
machine 100. Preferably, four vertical supports 110 are used for supporting the gantry
700, so that the gantry 700 is movable in longitudinal, transverse, and vertical directions
with respect to the longitudinal feed direction. The four vertical supports 110 are
positioned transversely on outer sides of the bottom base frame 105, where one end of
cach of the supports 110 is located near the base of the bale bagging machine 100 and the

second end of the support 110 is located above the conveyor system 200.

[45] This efficient design for a bale bagging machine 100 uses a conveyor system 200
comprising at least a first section 205, a second section 210, a third section 215, and a gap
section 220. The first section 205 of the conveyor system 200 is located at the first end
of the bale bagging machine 100 near the bale feeding station 300, while the second
section 210 is located at the bale bagging station 600 after the bale chute 500, and the
third section 215 is located near the sealing module 800 at the second end of the bale
bagging machine 100. The gap section 220 is located between the second section 210
and the third section 215 and has a gap distance greater than the thickness of a bag used

for bagging the bale, ¢.g., a gap distance greater than at least 6 inches.
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[46] The conveyor system 200 uses conventional conveyors known in the art. For
example, rollers are used which are rotatably coupled to a frame or tray. The rotating
rollers can then be used as a guiding mechanism to help move the bale in the desired
directions by having the rollers rotate in the transverse and longitudinal directions. The
rotating rollers can be made from Teflon, plastic, metal, or other material that facilitates
the movement of the bale along the bale bagging machine 100. Additionally, the
conveyor system 200 can also use belts, chains, and/or other driving mechanisms to move

the bale in the longitudinal and transverse directions.

[47] The embodiment of the bale bagging machine 100 as seen in Figs. 1-5 will be

described in greater detail below.

[48] As further seen in Figs. 1-4, the bale feeding station 300 includes a bale receiver
305, a staging device 310 located at the first end of the bale bagging machine 100, and
the first section 205 of the conveyor system 200. The bale feeding station 300 is coupled
to the first end of the bottom frame member 105 along vertical beams coupled to the

bottom frame member 1035.

[49] The bale receiver 305 is an opening along the first section 205 that is used to
receive a bale from a bale feeder 315 connected to the first end of the bottom frame
member 105. The bale feeder 315 uses an inclined drag chain conveyor, guided or non-
guided motorized or actuated transfer cart, carriages, slides, or other device to move the
bale from a floor or input bale feed to the bale receiver 305. The bale feeder 315 may be
coupled to the bale feeding station 300 or to the bottom frame member 105 to allow the
feeding of the bale in a transverse direction with respect to the longitudinal feed direction

or in the same direction as the longitudinal feed direction.

[50] The first section 205 uses transverse rotating rollers 206 coupled to a frame using
pins or other fastening devices to allow the rollers to rotate in a transverse direction with
respect to the longitudinal feed direction. By having the transverse rotating rollers 206

rotate in the transverse direction, the bale fed through the bale receiver 305 can continue
to move transversely onto the first section 205 of the conveyor system 200 for the simple

staging of the bale.
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[51] Fig. 2 shows that a first gap 207 can be provided between two or more transverse
rotating rollers 206 of the first section 205. The first gap 207 has a gap width that allows
a bale pusher 400 to move in the longitudinal feed direction between the at least two
transverse rotating rollers 206, as discussed below in detail. The transverse rotating
rollers 206 of the first section 205 can be driven to rotate in the transverse direction using

a roller drive (not shown) or can freely rotate.

[52] The staging device 310 of the bale feeding station 300 is a side bumper 311
located on the opposite side of the bale receiver 305 across the first section 205 of the
conveyor system 200 to stage the bale being fed from the bale feeding device 315. For
example, the side bumper 311 runs linearly in the longitudinal feed direction, i.e., has one
end near the first end of the bale bagging machine 100 and has another end closer to the
bale bagging station 600. By having the side bumper 311 located on the opposite side of
the bale receiver 305, the side bumper 311 is arranged to stop the bale fed onto the
transverse rotating rollers 206 to easily and simply stage the bale in an appropriate

position for the longitudinal feeding of the bale along the bale bagging machine 100.

[53] The staging device 310 can also include a switch or a photoeye or light curtain
(not shown) to detect the presence of the bale at the appropriate location. When the bale
is detected by the switch or photoeye or light curtain in the appropriate position, the
switch or photoeye or light curtain can be used to control the movement of the roller

drive of the first section 206.

[54] Asseen in Fig. 1, the bale pusher 400 has a start position near the bale feeding
station 300. The bale pusher 400 has a pushing section 405, a pushing section carriage
410, and a driving mechanism 415 for moving the bale pusher 400 from the bale feeding
section 305 to the second section 210 of the conveyor system 200 and back to the bale
feeding section 305. The pushing section carriage 410 couples the pushing section 405 to
the driving mechanism 415 to allow the pushing of the bale in the longitudinal feed

direction.

[55] The pushing section 405 of the bale pusher 400 has a planar face that runs
transversely to the longitudinal feed direction. The planar face has a surface contact arca

that allows the distribution of force on the pushed bale, so that the pushed bale is not
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damaged. The pushing section 405 and pushing section carriage 410 are made from steel,

metal alloys, composites, and other material that is designed for moving loads.

[56] The driving mechanism 415 moves the bale pusher 400 along a linear drive track
420 coupled to the bottom frame member 105 linearly in the longitudinal feed direction.
The driving mechanism 415 can be driven by a servo gear motor 416 that drives a rack
(not shown), i.¢., a gear, along a pinion (not shown) on the linear drive track 420. The
skilled person would appreciate that other drive mechanisms could be used to move the
driving mechanism 415 along the linear drive track 420, such as, chains, pulleys, or

similar devices.

[57] The bale chute 500 is positioned after the first section 205 but before the bale
bagging station 600. The bale chute 500 has an input end 505 near the bale feeding
station 300 and an output end 510 near the bale bagging station 600 for receiving and
discharging the bale moved longitudinally along the bale bagging machine 100. The bale
chute 500 comprises at least two pivoting sections, but preferably, has at least four
pivoting sections 515, 516, 517, 518, mounted on a chute frame 520 attached to the

bottom frame member 105.

[58] Asseen in Figs. 5-7, the at least four pivoting sections 515, 516, 517, 518 are
pivotally connected to the chute frame 520 using actuators 525, e.g., double acting
pneumatic cylinders, to move between at least a closed position and an open position.

The positioning of the actuators 525 are controlled using a controller (not shown).

[59] Fig. 5 shows the at least four pivoting sections 515, 516, 517, 518 pivoted in the
closed position, where the actuators 525 pivot the pivoting sections 515, 516, 517, 518
towards each other to a center position of the bale chute 500, i.e., the pivoting sections
are pivoted towards the other pivoting sections. As seen in Fig. 7, the at least four
pivoting sections 515, 516, 517, 518 can also be pivoted from the closed position to the
open position, where the four pivoting sections 515, 516, 517, 518 are driven outwardly
away from the center position of the bale chute 500, i.c., the pivoting sections are pivoted

away from the other pivoting sections.

[60] Fig. 6 illustrates an intermediary open position that can also be used where the at

least four pivoting sections 515, 516, 517, 518 are not fully opened. In this intermediary
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position, the at least four pivoting sections 515, 516, 517, 518 are pivoted outwardly
away from the central position of the bale chute 500 to a position where outer sides of the
pivoting sections are substantially parallel to each other. From this position, at least the
top pivoting sections 515, 516 are pivoted further away from the center of the bale chute
500, i.e., a more open position as seen in Fig. 7. In this more open position, the outer
sides of the pivoting sections 515, 516 are no longer parallel with the remaining pivoting

sections.

[61] Referring back to Figs. 1-4, the bagging station 600 is located after the bale
feeding station 300 and the bale chute 500. The bagging station 600 includes the second
section 210 and the gap section 220 of the conveyor system 200 and the gantry 700. The
design of the bagging station 600 provides an ecasy to assemble and uniquely designed
machine for the placing of the bag for bagging the bale that utilizes the gap section 220

and/or inclined rollers for the positioning and the feeding of the bale in the bag.

[62] The second section 210 has at least two roller frames 212 coupled to and
supported by vertical beams connected to the bottom frame member 105 and at least two
sets of longitudinally rotating rollers 211 rotatably coupled to the roller frames 212. A
second gap 213 is located at a center position 214 between the at least two roller frames
212 that has a width to allow the movement of the bale pusher 400 between the two roller

frames in the longitudinal feed direction.

[63] The two sets of longitudinally rotating rollers 211 can be substantially horizontal
with respect to the base of the bale bagging machine 100. Alternatively, as seen in Fig. §,
the rotating rollers 211 can be inclined where one end of the longitudinally rotating
rollers 211 is located near the center position 214 of the second section 210 and the other
end is located at an outward position above the one end, i.¢., the longitudinally rotating
rollers 211 have an incline angle greater than 5° from an imaginary horizontal plane
(dotted lines) at the center position 214 of the second section 210 to an outer position of

each set of roller frames 212.

[64] Figs. 1-4 show that the gantry 700 is coupled to top sections of the at least four
vertical supports 110 of the bale bagging machine 100 above the conveyor system 200.
The gantry 700 comprises at least three servo driven motors 705, 706, 707 that are
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configured to move the gantry in longitudinal, transverse, and vertical directions, at least
two transverse beams 710 coupled to top sections of the at least four vertical supports 110
in the transverse direction, a first track coupled to the at least two transverse beams 710, a
gantry beam 715 positioned parallel with respect to the longitudinal feed direction, a

second track 730 coupled to the gantry beam 715, and a bag retrieval assembly 720.

[65] Asseen in Fig. 3, a first servo motor 705 is coupled to the gantry beam 715 to
move the gantry beam 715 along the first track 725 in the transverse direction with
respect to the longitudinal feed direction, i.e., a Y-direction. Additionally, a second servo
motor 706 and the bag retrieval assembly 720 are coupled to the gantry beam 715, so that
the second servo motor 706 can control the positioning of the bag retrieval assembly 720
along the second track 730 parallel to the longitudinal feed direction, i.e., a X-direction.
The skilled person would appreciate that the first and second tracks 725 comprise belts
and motors to allow the movement of the gantry beam 715 and the bag retrieval assembly
720 in their respective directions. Additionally, chains, pulleys, rack and pinion gears, or
other devices known in the art can be used with the tracks to allow the movement of the

devices.

[66] The bag retrieval assembly 720 comprises the third servo motor 707, a retrieval
arm 721, and a bag retaining device 722. The bag retaining device 722 is coupled to one
end of the retrieval arm 721 closest to the conveyor system 200. The retrieval arm 721 is
coupled to the third servo motor 707 in a way such that the third servo motor 707 is used
to control the vertical position, i.¢., the Z-direction, of the retrieval arm 721 in directions
towards and away from the conveyor system 200. The bag retaining device 722 coupled
to one end of the retrieval arm 721 has devices, e.g., suction cups, clamps, gripping
fingers, that are configured to grasp the baling bags for displacing the bags, i.e., pick up,
from a bag feed position through the bale bagging station 600 to the bale chute 500. The
bag retaining device 722 can also have a bag opening device 740 coupled to either the
bag retaining device 722 or the suction cups closest to the open end of the bag for
maintaining the bags in the open position. For example, the device for maintaining the
bags in the open position 740 can use a nozzle to inject air into the open end of the bag to

inflate the bag and maintain the bag in the open position.
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[67] The skilled person will appreciate that the third servo motor 707 can use various
structures to move the retrieval arm 721 in the vertical direction. For example, the
retrieval arm 721 can be positioned vertically using a rack and pinion gear structure,
pulleys, belts, chains, or other devices that allow the controlled positioning of the

retrieval arm.

[68] The sealing module 800 is a sealing module known in the art that can use tape or
a heating element (830) to close the open end of the bag around a bagged bale. The
sealing module 800, as shown in Figs. 1-4, includes the third section 215 of the conveyor
system 200, a left closing actuator 805, a right closing actuator 8§10, and a bottom closing

actuator 815.

[69] The sealing module 800 is located at the second end of the bale bagging machine
100 after the gap section 220 of the bale bagging station 600. The sealing module 800 in
this embodiment is supported by and attached to the second section of the bottom frame

member 105 of the bale bagging machine 100.

[70] The left, right, and bottom actuators 805, 810, and 815 are actuators that have a
closing tool 825 attached on one end of the actuator. The closing tool 825 is a closing
device designed to collapse the open end of the bag over the end of the bale. For
example, the closing tool 825 is a plate or finger that pushes open ends of the bag in a

given direction.

[71] The left and right closing actuators 805, 810 are coupled to and supported by
vertical beams attached at one end to the second section of the bottom frame member
105. The left and right closing actuators 805, 810 have a predetermined length and are
coupled to the vertical beams to move transversely with respect to the longitudinal feed
direction so that the closing tool 825 of each right and left closing actuator 805, 810
moves in a transverse direction inwardly and outwardly from a center of the sealing
module 800. In this embodiment, the center of the sealing module 800 is an imaginary
center of a back face of a bale positioned on the sealing module 800 closest to the
actuators, so that the actuators can be used to close the open end of the bag around the

bale.
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[72] The bottom closing actuator 815 is coupled centrally to the bottom frame member
at one end so that the closing tool 825 on the other end of the bottom closing actuator 815
can move vertically upwardly towards the center of the sealing module 800 and

downwardly away from the center.

[73] The skilled person will appreciate that the closing actuators 805, 810, and 815 are
controlled by a sealing module controller (not shown) to control the positioning and
timing of the closing actuators. Additionally, a sealing element (830) is used to close the
open end of the bag. The sealing element is a tape dispenser, heating element, or other
device that can be used to close an open end of the bag. The sealing element can be

mounted on any of the actuators to facilitate the closing of the bag.

[74]  As seen in Figs. 1-3, the third section 215 of the conveyor system 200 is coupled
to and supported by vertical beams connected to the bottom frame member 105 and
comprises longitudinally rotating rollers 216 coupled to a roller frame 217. Similar to the
rollers described above, the longitudinally rotating rollers 216 are rotatably coupled to the
roller frame 217 to allow the rotation of the longitudinally rotating rollers 216 in the
longitudinal direction. The longitudinally rotating rollers 216 can also be driven by a

motor (not shown) or allowed to freely rotate.

[75] The simple structure of the bale bagging machine 100 provides a convenient and
casy to assemble bale bagging machine that can be easily installed on-site for the bale
bagging operation. The stations can be delivered pre-assembled or assembled on site,
while the base frame and vertical supports would be delivered for the simple installation

at the site.
[76] B. Discussion of Various Methods of Operation of the Bale Bagging Machine

[77] The operation of the bale bagging machine 100 will now be described in detail
with reference to Figs. 9-22.

[78] Figs. 9-13 shows the picking up of a bag 905 from a pallet of bale bags 900. The
skilled person will appreciate that any retrieval device can be used for the movement of
the bag, as long as the retrieval device is arranged to position the closed end of the bag in

the gap section of the conveyor system. For example, the retrieval device can be
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mounted on a ceiling above the bale bagging apparatus having a device that can position
the retrieval device in the vertical direction and longitudinally along the bale bagging

machine.

[79] In this embodiment, the pallet of bale bags 900 as shown is located in a position
that is accessible by the bag retrieval assembly 720, i.e., the area in the gantry 700
between the at least four vertical supports 110 of the bale bagging machine 100. The
precise position, however, is not limited to the aforementioned position, but may be

adjusted as desired within the operational area of the gantry.

[80] Asseen in Fig. 10, the pallet of bale bags 900 are folded in a way such that an
open end 910 is folded on top of a closed end 915 of the bag 1000. When the bag 900 is
lifted, i.e., picked up, by the bag retrieval assembly 720, the open end 910 is openable,
while the closed end 915 hangs downwardly towards the base of the bale bagging

machine 100.

[81] Fig. 11 illustrates the transference of the bag 905 from the pallet of bags 900 to
the bale bagging station 600. After picking up the bag 905, the bag retrieval assembly
720 and bag 905 move in parallel to the longitudinal feed direction rearwardly in this

example towards the second end of the bale bagging machine 100 with the closed end

915 of the bag 905 hanging downwardly.

[82] When the bag retrieval assembly 720 is positioned perpendicular to the gap
section 220 of the conveyor system 200, the bag retrieval assembly 720 is moved
transversely with respect to the longitudinal feed direction, i.c., a lateral direction, so that
the closed end 915 of the bag 905 moves laterally through the gap section 220, i.e.,

perpendicular to the longitudinal feed direction.

[83] Once the closed end 915 of the bag 905 is positioned in the gap section 220, the
gantry 700 moves the bag retrieval assembly 720 in the opposite direction, forward in this
example towards the first end of the bale bagging machine 100, of the longitudinal feed
direction so that the open end 910 of the bag 905 moves towards the bale chute 500.

[84] Asseen in Fig. 12, as the open end 910 of the bag 905 moves towards the bale
chute 500, the closed end 915 of the bag 905 is positioned on the longitudinally rotating
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rollers 211 of the second section 210 of the conveyor system 200 in the bale bagging
station 600.

[85] When the open end 910 of the bag 905 is moved towards the bale chute 500 by
the gantry 700, the pivoting sections 515, 516, 517, 518 of the bale chute 500 are in the
closed position. Fig. 13 shows that after the open end 910 of the bag 905 is positioned
around the pivoting sections 515, 516, 517, 518, the pivoting sections are controlled to
pivot to the open position, so that the pivoting sections engage an inside surface of the

open end 910 of the bag 905 to hold the bag 905 in place, i.e., securely retain the bag.

[86] Surprisingly, it was found that by allowing the closed end 915 of the bag 905 to
move through the gap section 220, the positioning of the bag 905 over the pivoting
sections of the bale chute 500 and subsequent bagging of the bale was facilitated. This
positioning allows the bag to be easily placed in alignment with the longitudinal feed
direction to open the bag for receiving the bale, which greatly improves the bale bagging

operation.

[87] At another time or the same time as the transferring and positioning of the bag
905 around the pivoting sections of the bale chute 500, a bale 1000, ¢.g., a cotton bale, is
fed onto the bale feeder 315 for feeding the bale 1000 into the bale feeding station 300.

[88] Fig. 14 illustrates the movement of the bale 1000, where the dotted line represent
a first position of the bale 1000 and the solid line represents the second position of the
bale 1000 fed by an inclined bale feeder 315 towards the bale feeding section 300. As the
bale feeder 315 is feeding the bale 1000 through the bale receiver 305 of the bale feeding
station 300, the transverse rotating rollers 206 of the first section 205 can be controlled to

rotate transversely with respect to the longitudinal feed direction.

[89] By rotating the transverse rotating rollers 206 transversely with respect to the
longitudinal feed direction, the bale 1000 is staged on the first section 205 of the
conveyor for the subsequent bagging of the bale 1000 by the bale bagging machine 100.
As discussed above, the transverse rotating rollers 206 are used to stage the bale 1000 by
using a switch or photoeye that starts and stops the transverse rotating rollers 206 when
the desired position of the bale 1000 is detected and/or rotate until the bale 1000 reaches

the side bumper 311.
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[90] Asseen in Fig. 15, after the bale 1000 is staged on the first section 205, the bale
pusher 400 pushes the bale 1000 along the longitudinal feed direction towards the input
end 505 of the bale chute 500 by controlling the driving mechanism 415 to move along
linear drive track 420. As discussed above, the first gap 207 is provided to allow the bale
pusher 400 to move along a linearly positioned central line of the bale bagging machine

100 through the first section 205.

[91] The bale pusher 400 pushes the bale 1000 to a first position where one end of the
bale 1000 is positioned near the input end of the bale chute 500. The bale pusher 400
then pushes the bale 1000 through the input end 505 of the bale chute 500 with the
pivoting sections 515, 516, 517, 518 on the output end 510 in the open position. When
the bale chute 500 is in the open position, another gap is provided along the linearly
positioned central line between at least the bottom pivoting sections to allow the bale
pusher 400 to continue moving in the longitudinal feed direction towards the second end

of the bale bagging machine 100.

[92] The bale pusher 400 continues to move in the longitudinal feed direction to push
the bale 1000 through the bale chute 500 into the open end 910 of the bag 905 so that the
bale 1000 engages the longitudinally rotating rollers 211 of the second section 210.

Since the longitudinally rotating rollers 211 are inclined, the bale 1000 only engages the
second section 210 at bottom corners of the bale 1000 thereby decreasing any friction and
resistance from placing the bale 1000 into the bag 905. It was also found that by
inclining the second section 210, the rollers of the second section do not significantly

engage baling wire that binds the bale 1000, which prevents roller damage and wear.

[93] Fig. 16 shows the bale pusher 400 pushing the bale 1000 towards the second end
of the bale bagging machine 100 so that the bale 1000 engages the closed end 915 of the
bag 905. After the bale reaches the closed end 915, the bale pusher 400 continues
pushing the bagged bale 1000 onto the second section 210 of the conveyor system 200.
When the bale pusher 400 reaches a predetermined position, the pivoting sections 515,
516, 517, 518 are closed or set in the intermediary open position to allow the bag 905 to
be released from the bale chute 500.
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[94] Asseen in Figs. 17-18, the bale pusher 400 continues moving the bale 1000 in the
longitudinal feed direction from the second section 210 onto the third section 215 in the
sealing module 800 until the bale pusher 400 reaches a predetermined position. After
which, the bale pusher 400 returns back to the bale feeding station 300, i.c., reverses
direction to move in the opposite direction of the longitudinal feed direction. The skilled
person appreciates that the travel of the bale pusher 400 can be controlled using a switch,

time, or based on a predetermined length of travel.

[95] Fig. 18 shows the bagged bale 1000 pushed on the third section 215 on the sealing
module 800. The longitudinally rotating rollers 215 of the third section 215 facilitate the
movement of the bagged bale 1000 onto the third section by rolling the bagged bale 1000

to a predetermined location on the sealing module 800.

[96] Figs. 19-22 illustrate the sealing of the open end 910 of the bag 905 using the
sealing module 800. As illustrated in Fig. 19, once the bagged bale 1000 is positioned on
the sealing module 800, the closing tool 825 of the right and left closing actuators 805,
810 begin a sweep from a center to the outside edges engaging the top flap of the open
end 910. The right and left closing actuators, then reverse direction and sweep to move
to the center of the sealing module 800 which engages right and left flaps, respectively,
of the open end 910.

[97] The bottom actuator 815 then moves the closing tool 825 on the bottom actuator
815 upwardly towards the central position of the sealing module 800 to move the bottom
flap over the right, left, and top flaps to close the open end 910. Once the bottom flap is
nearly closed, the right and left closing actuators 805, 810 are commanded to return the

closing tool 825 to their respective start positions.

[98] A scaling clement 830, ¢.g., a heat sealer, tape dispenser, or stapler, is then used
to close the bottom flap. The skilled person appreciates that the sealing of the open end
910 of the bag 905 can be sealed in a variety of ways and is not limited to the foregoing

description.

[99] For example, as seen in Fig. 23, sealing module 800 is attached to the frame
member of the bale bagging machine 100 (not shown for clarity) and comprises

transversely rotating side closure mechanisms 840 and rotating top closure mechanisms
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850. In a similar manner as discussed above with respect to the closure actuators 805,
810 of the sealing module 800, the transversely rotating side closure mechanisms 840 are
pivotably rotated to move in a transverse direction with respect to the longitudinal feed
direction of the bale bagging machine 100 to engage the right and left flaps of the open
end 910 of the bag 905 and move the right and left flaps towards the central position of
the sealing module 800.

[100] In this embodiment, top closure mechanisms 850 are then configured to engage
the top flap of the open end 910 of the bag 905 by pivotally rotating downwardly towards
the central position of the sealing module 800 to move the top flap towards the center of
the sealing module 800. The bottom actuator 815 is then configured to move upwardly
towards the central position of the sealing module 800 to move the bottom flap over the
right and left flaps. A sealing member, similar to the devices discussed above, can then

be used to close the flaps.

[101] The invention is not to be limited by the description of exemplary embodiments

of the invention, but only by the scope of the appended claims.

[102] For example, as seen in Fig. 1, a sampling station 1100 can be installed on the
bale bagging machine 100. The sample station 1100 is coupled to vertical supports
having one end coupled to the bottom frame member 105. The sample station 1100
comprises automated grippers 1105 mounted on ends of an automated linear actuator

1110 with position indication devices.

[103] The automated grippers 1105 are positioned to move transversely to the
longitudinal feed direction to allow the taking of a sample of the bale 1000 from sides of
the bale 1000. Once the bale 1000 is positioned at the first position, the automated

grippers are controlled by a controller (not shown) to take the required samples.

[104] The automated grippers 1105 can use fingers that open and close to grab the
sample or can use other devices that allow the taking of samples from the bale. Once the
sample is taken, the automated grippers 1105 are controlled to return to a position away

from the bale 1000.
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[105] An automatic label applicator can also be installed on the bale bagging machine
100 after the sealing module 800. The automatic label applicator can be installed as a
separate station or coupled to the bottom frame member 105. The automatic label

applicator is designed to place a preprinted label on the side of the bagged bale.

[106] As the bale pusher 400 moves the bagged bale 1000 towards the sealing module
300, a switch is used to control the positioning of the automatic label applicator to engage

the side of the bagged bale 1000 by moving transversely towards the bagged bale 1000.

[107] Additionally, the sealing module 800 can further comprise an automatic weighing
station having load cells incorporated into the third section 215. The automatic weighing
station is designed to obtain a legal for trade weight of every bagged bale 1000.
Specifically, driven rollers 216 are supported on the load cells (not shown) to weigh the
bales. The driven rollers 216 are controlled using a controller (not shown) to optimize
the interface of the bagged bale with the bag closing and sealing mechanisms, to ensure
that the bagged bale is positioned correctly for weighing purposes, labeling, and data
collection or tagging verification purposes, and provide the control of the necessary sped

an dacelaration of the driven rollers to promote the proper orientation of the bale.

[108] A bale discharge roller conveyor 1200 can also be installed after the sealing
module 800 or in place of the sealing module 800. The bale discharge roller conveyor
1200 can be coupled to the bottom frame member 105 or separately attached to the

sealing module 800.

[109] The bale discharge roller conveyor 1200 has a base designed to support bag
closing, label application, bale weighing, and bale discharge from the machine. The bale
discharge roller conveyor 1200 also has static rollers and driven rollers to facilitate the
discharge of the bagged bale 1000. An outfeed section of the bale discharge roller
conveyor 1200 has a set of gravity rollers that are isolated from the portion of the
conveyor that is mounted to the load cells. These isolated rollers prevent excessive
lateral forces from being exerted on the section of the conveyor mounted to the load cells.
The bale discharge roller conveyor is also equipped with a linear actuator for indexing of

multiple discharged bales.
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[110] The bale discharge roller conveyor 1200 is engaged when the bale pusher 400
advances to a predetermined position, so that the bagged bale 1000 engages the driven
rollers for the advancement of the bagged bale 1000. After the bag has been closed and
sealed, the bagged bale 1000 is weighed. Once the bale has been weighed, the bale
discharge roller conveyor 1200 will begin discharging the bale 1000 by allowing the bale

to reach the last roller and then fall on the floor.

[111] As seen in Fig. 24, it is also contemplated that the embodiments of the bale
bagging machine discussed above can further include a bale transferring system 1300
located at or near the bale feeding station 300. The bale transferring system 1300
includes a bale transferring conveyor system 1310 having static rollers 1320, an overhead
transfer device 1330, and a support frame 1340. The support frame 1340 can be
supported by vertical frame members 1350 and/or coupled to the bale bagging apparatus
100. A transverse gantry beam 1360 is provided on the support frame 1340 so that the
overhead transfer device 1330 can move transversely with respect to the longitudinal feed

direction of the bale bagging apparatus.

[112] In this embodiment, the bale bagging station 300 does not include side bumper
311, instead, one end of the bale transferring system 1300 is coupled to the bale feeding
station 300 to feed a bale from an opposite side of the bale feeding station 300 from the
bale feeder 315. The other end of the bale transferring system 1300 is coupled to an
adjacent bale processing equipment that is used to prepare the bales for subsequent
bagging, for example, a bale pressing process. After completion of the pressing process,
the bale 1000 is positioned on the static rollers 1320 of the transferring conveyor system
1310 so that the overhead transfer device 1330 is engageable with the bale 1000 to move
and position the bale 100 transversely into the bale feeding station 300 to begin the

bagging process.

[113] Moreover, safeguards can be installed on the bale bagging machine 100 for safety
of the equipment and operators. For example, a safety switch (not shown) can be
installed on the conveyor system 200 that detects any obstruction to stop the bale pusher

800 from advancing in the direction of the longitudinal feed direction.
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[114] Additionally, while the methods of operation have been discussed above in detail,
the sequence of the steps is not limited to the above described method. In fact, the
sequence of the steps can be performed in any order as needed for the bale bagging

operation.
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CLAIMS

1. A bale bagging apparatus having a first end and a second end for wrapping a bag
around a bale, said apparatus comprising:

a base frame member having a first end and a second end;

a transportation system configured to transport a bale from the first end of the
bale bagging machine to the second end of the bale bagging machine, wherein said
transportation system has a gap section;

a bale chute having an input end close to the first end of the bale bagging machine
and an output end downstream of the input end closer to the second end of the bale
bagging machine, wherein said bale chute comprises at least two pivotable sections
configured to pivot between at least a closed position and an open position; and

a bag retrieval system configured to position a bag from a first position to a
second position to a third position, wherein said second position is arranged so that a
closed end of a bag is positioned in the gap section of the transportation system and
wherein said third position is arranged so that an open end of the bag is positioned around

the output end of the bale chute.

2. A bale bagging apparatus having a longitudinal feed direction for wrapping a bag
having an open end and a closed end around a bale, said apparatus comprising:

a base frame member having a first end and a second end that is parallel to the
longitudinal feed direction;

a conveyor system comprising a first section, a second section, a third section, and
at least one gap section, said first section coupled to the first end of the base frame
member and said third section coupled to said second end of the base frame member to
transport said bale in the longitudinal feed direction from the first section to the third
section, wherein said at least one gap section is positioned between the second and third
section of the conveyor system;

a bale feeding station having an bale receiver, a staging device, and the first
section of the conveyor system, said bale feeding station coupled to the first end of the

base frame member, wherein said bale receiver is arranged to receive the bale and said



WO 2013/156854 PCT/IB2013/000993
23

staging device is arranged to position and align the bale on the first section of the
conveyor system,

a bale chute having an input end near the bale feeding station and an output end
downstream of said input end along the longitudinal feed direction, said bale chute
coupled to the base frame member between the first and second ends, wherein said output
end has at least two pivotable sections attached to said base frame member in a way such
that the at least two pivotable sections pivot between at least a closed position and an
open position;

a bagging station downstream of the bale chute along the longitudinal feed
direction between the first and second ends of the base frame member comprising a
gantry and the second section and gap section of the conveyor system, said second
section coupled to the base frame member;

the gantry comprising at least two vertical supports having top sections, a gantry
beam having a first and second end coupled to each of said top sections of the at least two
vertical supports parallel to the longitudinal feed direction, a track coupled to the gantry
beam, and a retrieval assembly movably coupled to the gantry beam to move along the
track, said retrieval assembly comprising a vertical lifting device, said at least two
vertical supports positioned transversely to the base frame member between the first and
second ends of the base frame member so that said retrieval assembly is positionable
along the longitudinal feed direction between the bale chute and second gap section;

a bale pusher having a pushing section coupled to a driving mechanism, said
driving mechanism coupled to the base frame member and configured to move the bale
pusher in the longitudinal feed direction in a forward direction towards the second end of
the base frame member and a reverse direction towards the first end of the base frame
member; and

a sealing module located after the bagging station and coupled to the second end
of the base frame member, said sealing module comprising the third section of the

conveyor system and a sealing element.

3. The bale bagging apparatus of claim 2, further comprising a bale feeder coupled to the

bale feeding station and configured to feed a bale onto the first section of the conveyor
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system from a direction transverse to the longitudinal feed direction, wherein said bale

receiver is positioned to receive the bale from the transverse direction.

4. The bale bagging apparatus of any of claims 2 or 3, wherein the bale feeder comprises

an inclined drag chain conveyor.

5. The bale bagging apparatus of any of claims 2 to 4, wherein said first section of the
conveyor system comprises a frame and transversely rotating rollers rotatably coupled to
said frame and configured to rotate in a direction transverse to the longitudinal feed

direction.

6. The bale bagging apparatus of claim 5, further comprising a drive configured to rotate
the transversely rotating rollers and a switch, photoeye, or light curtain, wherein said

switch, photoeye, or light curtain is configured to detect the presence of a bale.

7. The bale bagging apparatus of any of claims 2 to 6, wherein said bale receiver is
positioned to receive a bale from a transverse direction with respect to the longitudinal
feed direction and said staging device comprises a side bumper positioned on an opposite
side of the bale receiver across the first section of the conveyor system, said side bumper

coupled to said bale frame member parallel to the longitudinal feed direction.

8. The bale bagging apparatus of any of claims 2 to 7, wherein the bale chute comprises
at least four pivoting sections pivotably coupled to the base frame member, wherein said
at least four pivoting sections are arranged to pivot between at least an open and closed

position.

9. The bale bagging apparatus of claim 8, wherein the at least four pivoting sections are

arranged to also pivot to an intermediary open position.

10. The bale bagging apparatus of any of claims 2 to 9, wherein said second section of

the conveyor system comprises at least two frames coupled to and supported by the
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bottom frame member and at least two sets of rollers rotatably coupled to the at least two

frames, said at least two sets of rollers arranged to roll in the longitudinal feed direction.

11. The bale bagging apparatus of claim 10, wherein the at least two sets of rollers have
one end of the rollers located on an outer side of the roller frames positioned above

another end of the rollers located near a center of the second section.

12. The bale bagging apparatus of any of claims 2 to 11, further comprising a bale
sampling station coupled to the bottom frame member after the bale feeding section, said
bale sampling station having an automated gripper arranged to move in a transverse
direction with respect to the longitudinal feed direction to remove a sample from a bale

located on the conveyor system.

13. The bale bagging apparatus of any of claims 2 to 12, wherein the retrieval assembly
comprises an end-of-arm-tool on one end of the retrieval assembly, said end-of-arm-tool

having at least two suction cups for engaging and positioning a bag.

14. A bale bagging apparatus having a longitudinal feed direction for wrapping a bag
having an open end and a closed end around a bale, said apparatus comprising:

a base frame member having a first end and a second end that is parallel to the
longitudinal feed direction;

a conveyor system comprising a first section, a second section, a third section, and
at least one gap section, said first section coupled to the first end of the base frame
member and said third section coupled to said second end of the base frame member to
transport said bale in the longitudinal feed direction from the first section to the third
section, wherein said at least one gap section is positioned between the second and third
section of the conveyor system;

a bale feeding station having an bale receiver, a staging device, and the first
section of the conveyor system, said bale feeding station coupled to the first end of the

base frame member, wherein said bale receiver is arranged to receive the bale and said
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staging device is arranged to position and align the bale on the first section of the
conveyor system,

a bale chute having an input end near the bale feeding station and an output end
downstream of said input end along the longitudinal feed direction, said bale chute
coupled to the base frame member between the first and second ends, wherein said output
end has at least two pivotable sections attached to said base frame member in a way such
that the at least two pivotable sections pivot between at least a closed position and an
open position;

a bagging station downstream of the bale chute along the longitudinal feed
direction between the first and second ends of the base frame member comprising a
gantry and the second section and gap section of the conveyor system, said second
section coupled to the base frame member;

the gantry comprising at least two pairs of two vertical supports each having top
sections, at least two transverse beams coupled to the top sections of each pair of vertical
supports connecting said supports in a direction transverse to the longitudinal feed
direction, a first track coupled to cach of the at least two transverse beams, a gantry beam
having a first and second end coupled to the first track so that the gantry beam is parallel
to the longitudinal feed direction, a second track coupled to the gantry beam, and a
retrieval assembly movably coupled to the gantry beam to move along the second track,
said retrieval assembly comprising a vertical lifting device, said at least two pairs of two
vertical supports positioned transversely to the base frame member between the first and
second ends of the base frame member so that said retrieval assembly is positionable
along the longitudinal feed direction and lateral direction transverse to the longitudinal
feed direction between the bale chute and second gap section;

a bale pusher having a pushing section coupled to a driving mechanism, said
driving mechanism coupled to the base frame member and configured to move the bale
pusher in the longitudinal feed direction in a forward direction towards the second end of
the base frame member and a reverse direction towards the first end of the base frame

member; and
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a sealing module located after the bagging station and coupled to the second end
of the base frame member, said sealing module comprising the third section of the

conveyor system and a sealing element.

15. A method for wrapping a bag around a bale using the bale bagging apparatus of
claim 2, comprising the steps:

lifting a bag from a bag feed position between the vertical supports of the gantry
by an open end of the bag so that said open end is openable and a closed end of the bag
hangs downwardly;

moving the bag towards the second end of the bale bagging apparatus in a
direction parallel to the longitudinal feed direction until the closed end of the bag is
aligned perpendicularly with the at least one gap;

moving the bag laterally towards the at least one gap section until the closed end
of the bag is positioned in the at least one gap;

moving the bag towards the bale chute in an opposite direction of the longitudinal
feed direction until the open end of the bag is positioned around the at least two pivoting
sections of the bale chute;

opening said at least two pivoting sections of the bale chute so that the pivoting
sections engage an inside surface of the open end of the bag to secure the bag;

transporting a bale from the bale feeding station towards the input end of the bale
chute on the conveyor system in the longitudinal feed direction; and

pushing said bale though the bale chute into the open end of the bag.
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