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END FLAP ENGAGEMENT ASSEMBLY FOR ERECTING CARTONS AND RELATED
SYSTEMS AND METHODS

CROSS-REFERENCE TO RELATED APPLICATION

This application claims the benefit of U.S. Provisional Patent Application No. 63/129,060, filed
on December 22, 2020.

INCORPORATION BY REFERENCE

The disclosure of U.S. Provisional Patent Application No. 63/129,060, filed on December 22,

2020, is hereby incorporated by reference for all purposes as if presented herein in its entirety.
BACKGROUND OF THE DISCLOSURE

The present disclosure generally relates to systems and methods for forming cartons. More
specifically, the present disclosure is directed to systems for forming cartons and related methods that
include at least one rotational end flap engagement assembly for engaging one or more end flaps of a

carton in the course of erecting the carton.
SUMMARY OF THE DISCLOSURE

According to one aspect, the disclosure is generally directed to a method of at least partially
erecting a carton with a carton forming system, the method comprising loading a blank in a blank infeed
assembly of the system, the blank comprising a plurality of panels and a plurality of end flaps foldably
connected to a respective panel of the plurality of panels. The method further comprises positioning
the blank on at least one conveyor assembly of the system, operating the at least one conveyor assembly
to move the blank in a downstream direction of the system toward a carton erection assembly of the
system, the carton erection assembly comprising an end flap engagement assembly positioned adjacent
the at least one conveyor assembly, and rotating the end flap engagement assembly such that a portion
of the end flap engagement assembly contacts and moves at least one end flap of the plurality of end

flaps of the blank as the blank moves in the downstream direction.

According to another aspect, the disclosure is generally directed to a carton forming system for
at least partially forming a carton, the system comprising a blank infeed assembly arranged to receive
at least one blank comprising a plurality of panels and a plurality of end flaps foldably connected to a
respective panel of the plurality of panels, the blank infeed assembly configured to position the at least
one blank along a portion of the system, at least one conveyor assembly positioned for receiving the at
least one blank from the blank infeed assembly, the at least one conveyor assembly configured to move

the at least one blank in a downstream direction of the system, and a carton erection assembly



WO 2022/140320 PCT/US2021/064502

comprising an end flap engagement assembly positioned the at least one conveyor assembly, the end
flap engagement assembly rotatably mounted to the system such that a portion of the end flap
engagement assembly is positioned to rotatably and move at least one end flap of the plurality of end

flaps when the at least one blank moves in the downstream direction of the system.

[0006] According to another aspect, the disclosure is generally directed to an end flap engagement
assembly, the end flap engagement assembly comprising a hub member, a hub adapter coupled to the
hub member, and an end flap engagement lug mounted on an arm coupled to the hub adapter, the hub
member defines an interior recess for at least partially receiving a drive shaft such that the end flap
engagement lug is positionable to contact and move an end flap of a blank positioned proximate the end

flap engagement assembly when the drive shaft is rotated.

[0007] Those skilled in the art will appreciate the above stated advantages and other advantages and
benefits of various additional embodiments reading the following detailed description of the
embodiments with reference to the below-listed drawing figures. It is within the scope of the present

disclosure that the above-discussed aspects be provided both individually and in various combinations.
BRIEF DESCRIPTION OF THE DRAWINGS

[0008] According to common practice, the various features of the drawings discussed below are not
necessarily drawn to scale. Dimensions of various features and elements in the drawings may be

expanded or reduced to more clearly illustrate the embodiments of the disclosure.

[0009] Fig. 1 is a plan view of a blank for forming a carton according to an exemplary embodiment of

the disclosure.

[0010] Fig. 2 is a perspective view of a system for at least partially forming a carton according to an

exemplary embodiment of the disclosure.

[0011] Fig. 3 is another perspective view of the system of Fig. 2.

[0012] Fig. 4 is an enlarged perspective view of a blank infeed assembly of the system of Fig. 2.
[0013] Fig. 5 is an enlarged perspective view of a conveyor assembly of the system of Fig. 2.
[0014] Fig. 6 is a perspective view of an end flap engagement assembly of the system of Fig, 1.
[0015] Fig. 7 is another perspective view of the end flap engagement assembly of Fig. 6.

[0016] Fig. 8 is an enlarged perspective view of a carton erection assembly of the system of Fig. 2.
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[0017] Fig. 9 is an enlarged perspective view of a downstream portion of the system of Fig. 2.
[0018] Fig. 10 is another enlarged perspective view of a downstream portion of the system of Fig. 2.
[0019] Figs. 11A-11F are flowcharts illustrating various operations in a method of at least partially

forming a carton according to exemplary embodiments of the disclosure.

[0020] Corresponding parts are designated by corresponding reference numbers throughout the

drawings.
DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

[0021] The present disclosure generally relates to systems including end flap engagement assemblies
for forming cartons or other containers, trays, or other constructs for holding articles such as beverage
containers. Such beverage containers can be made from materials suitable in composition for packaging
the particular food or beverage item, and the materials include, but are not limited to, aluminum and/or
other metals; glass; plastics such as PET, LDPE, LLDPE, HDPE, PP, PS, PVC, EVOH, and Nylon; and

the like, or any combination thereof.

[0022] Cartons according to the present disclosure can accommodate articles of any shape. For the
purpose of illustration and not for the purpose of limiting the scope of the disclosure, the following
detailed description describes beverage containers (e.g., glass beverage bottles) as disposed within the

99 4y

interior,
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carton embodiments. In this specification, the terms “inner, outer,” “exterior,” “lower,”

2 ¢

“bottom,” “upper,” and “top” indicate orientations determined in relation to fully erected and upright

cartons.

[0023] Fig. 1 generally illustrates an example embodiment of system 100 for at least partially forming
cartons from blanks 20 (Fig. 2). In the illustrated embodiment, the system 100 engages one or more
cartons formed from an at least partially folded configuration of the blanks 20, and includes one or more
end flap engagement assembly 145 for engaging one or more end flaps of the blank 20 in the course of

at least partially forming, e.g., erecting or otherwise reconfiguring, a carton.

[0024] Referring momentarily to Fig. 1, a plan view of the exterior side 22 of a blank, generally
indicated at 20, suitable for use with the system 100 to form a carton according to various exemplary
embodiments of the disclosure is illustrated. The resulting carton be used to house a plurality of articles
such as containers, e.g., metal fluid containers such as aluminum cans, and the carton formed from the

blank 20 can be sized to house in various row-by-column and/or tiered arrangements as desired.
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[0025] The carton blank 20 can have a longitudinal axis L1 and a lateral axis L.2. In the illustrated
embodiment, the blank 20 can include a top panel 15 foldably connected to a first side panel 17 at a first
lateral fold line 19. A bottom panel 21 can be foldably connected to the first side panel 17 at a second
lateral fold line 23. A second side panel 25 can be foldably connected to the bottom panel 21 at a third
lateral fold line 27. In the illustrated embodiment, the blank 20 includes an attachment flap 29 foldably
connected to the top panel 15 at a fourth lateral fold line 31. Any of the top and bottom panels 15, 21,
the first and second side panels 17, 25, and the attachment flap 29 can be otherwise shaped, arranged,

configured, or omitted, without departing from the disclosure.

[0026] The top panel 15 can be foldably connected to a first top end flap 33 and a second top end flap
35. The first side panel 17 can be foldably connected to a first side end flap 37 and a second side end
flap 39. The bottom panel 21 can be foldably connected to a first bottom end flap 41 and a second
bottom end flap 43. The second side panel 25 can be foldably connected to a first side end flap 45 and
a second side end flap 47. When the carton is erected, the top and bottom end flaps 33 and 41 and side
end flaps 37 and 45 can close a first end of the carton, and the top and bottom end flaps 35 and 43 and
side end flaps 39 and 47 can close a second end of the carton. In accordance with an alternative
embodiment of the present disclosure, different flap arrangements can be used for at least partially

closing the ends of the carton.

[0027] In one embodiment, the top and bottom end flaps 33, 41 and side end flaps 37, 45 extend along
a first marginal area of the blank 20, and are foldably connected to the respective panels 15, 21, 17, 25
at respective portions of a first longitudinal fold line 62 that extends along the length of the blank 20.
In the illustrated embodiment, the top and bottom end flaps 35, 43 and side end flaps 39, 47 extend
along a second marginal area of the blank 20, and are foldably connected to the respective panels 15,
21, 17, 25 at respective portions of a second longitudinal fold line 64 that also extends along the length
of the blank 20. The longitudinal fold lines 62, 64 may be, for example, substantially straight, or offset

at one or more locations to account for blank thickness or for other factors.

[0028] It will be understood that the blank 20 and the carton formed therefrom can have a different
arrangement without departing from the disclosure. The blank 20 and carton formed therefrom can also
include one or more additional or alternative features, e.g., handle features, dispenser features, article

protection features, etc., to suit a particular application.

[0029] With additional reference to Figs. 2 and 3, the method and system 100 can include a machine
frame F supporting the various assemblies and components thereof described herein. The machine
frame F can include one or more of bases, legs, struts, tie bars, platforms, etc., in various arrangements,
to provide a supporting structure for the assemblies and components described herein. For example,

the machine frame F can support such components above a base surface such as a ground or floor, and
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can provide access at one or more locations for human operators, e.g., to inspect, maintain, and/or

otherwise operate the system 100.

[0030] Referring additionally to Figs. 4 and 5, the system 100 can include a blank infeed assembly 103
having a magazine 105 defining an interior space for receiving one or more folded or collapsed
cartons/blanks 20A. As shown, the magazine 105 can be shaped and arranged to support multiple
cartons/blanks 20A in a horizontally stacked arrangement. It will be understood that the magazine 105
can include one or more features for advancing the cartons/blanks 20A forward through the magazine,

e.g., pushers, hoppers, other actuators, etc.

[0031] Positioned downstream of the magazine 105, e.g., in a downstream direction or machine
direction M along which the cartons/blanks 20A move in the course of operation of the system 100 as
described herein, a pick-and-place-style blank feeder apparatus 106, e.g., a pick-and-place style blank
feeder, can be provided. In the illustrated embodiment, a pair of carton engagement arms 107 can be
pivotably/rotatably mounted on an overhead support 108, e.g., a rod, bar, shaft, etc. Each carton
engagement arm 107, as shown, can include a respective vacuum cup 109 mounted on a distal end
portion thereof. In this regard, in the course of operation of the system 100, the carton engagement
arms 107 can be actuated to position the respective vacuum cups 109 to engage a carton 20A in the
magazine 105 and a vacuum can be applied to the vacuum cups 109 (e.g., via a hose or other fluid line)

so that the vacuum cups 109 are configured to acquire the cartons/blanks 20A through suction.

[0032] Accordingly, and as described further herein, the carton engagement arms 107 can rotate or
pivot about/with the overhead support 109 to move a respective carton 20A generally in the machine
direction M and onto a conveyor assembly 111. In the illustrated embodiment, a stop member 110 or
other limiter can be supported upstream of the carton engagement arms 107 to minimize, inhibit, and/or
prevent rearward movement of the carton engagement arms 107 past a preselected position at which the

stop member 110 is positioned.

[0033] The conveyor assembly 111 can include a pair of first conveyor members 113 mounted to the
machine frame F in spaced apart and generally parallel relation with respect to the machine direction
M. Each conveyor member 113, as shown, includes an upper surface defining a respective rail 115 for
supporting the cartons/blanks 20A received from the blank infeed assembly 103. As also shown, one
or more sprockets 117, 119, 121 can be rotatably mounted to the respective conveyor members 113,
e.g., via a shaft, bearing, spindle, rod, etc. A pair of respective endless belts or chains 125 can be at
least partially wrapped about or otherwise positioned in generally curved engagement with the sprockets
117, 119, 121 such that upon rotation of the sprockets 117, 119, 121 as described further herein, the

chains 125 move along respective generally closed paths.
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[0034] As also shown, a series of upstanding carton engagement lugs 127 are coupled at spaced
intervals along the length of the respective chains 125 such that, along an upper portion of the closed
paths of the chains 125, the lugs 127 protrude upwardly above the respective conveyor members 113.
In this regard, the engagement lugs 127 are configured to move in synchronization with the chains 125.
As described further herein, as the chains 125 are driven to move about the sprockets 117, 119, 121, the
lugs 127 can be carried into engagement with a trailing portion of the respective cartons/blanks 20A to
move, €.g., frictionally slide, a lower surface of the blanks/cartons 20 along the support plates 113.

[0035] In the illustrated embodiment, a central plate 128 can be supported on the machine frame F and
positioned between and in generally parallel relation with the rails 115 for at least partially supporting
cartons/blanks 20A, for example, a central portion of larger cartons/blanks 20A. It will be understood
that the central plate 128 can be omitted from the system 100 without departing from the disclosure.

[0036] A pair of carton braces 129 can be attached to the machine frame F, for example, with struts
131 or other attachment members, and can include one or more spaced apart downward extensions 133
that provide a stop or upper limit of movement for cartons/blanks 20A traveling along the conveyor
assembly 111. In this regard, the carton braces 129 can be positioned above the conveyor members 113

to maintain/stabilize a vertical position of the cartons/blanks 20A moving along the system 100.

[0037] The conveyor assembly 111 can also include a pair of second conveyor members 135 positioned
downstream from the first conveyor members 113, and a second pair of endless belts or chains 125 that
are at least partially wrapped or otherwise in generally curved engagement with one or more sprockets
rotatably mounted to the conveyor members 135 such that, upon rotation of the sprockets, as described
further herein, the chains 125 move along respective second generally closed paths. In the illustrated
embodiment, the sprockets can include sprockets 137, 139, 141, as well as the sprocket 121 associated
with the first conveyor members 131, though a different arrangement of sprockets or rotatable members
could be provided without departing from the disclosure. It will be understood that one or more carton
engagement lugs can be coupled to the chains 125 associated with the respective second conveyor
members 135 in the manner described above with regard to the first conveyor members 113, e.g., for

engaging cartons downstream of the first conveyor members 113.

[0038] While the conveyor assembly 111 is illustrated as having a pair of adjacent/overlapping
conveyor members and associated chains, it will be understood that the conveyor assembly 111 can be

provided in a different arrangement without departing from the disclosure.
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[0039] A carton erection assembly 143 can be positioned at least partially along the conveyor assembly
111, and can include an end flap engagement assembly or rotational end flap engagement assembly 145
coupled to a driven shaft 147. In this regard, and as described further herein, the end flap engagement
assembly 145 can be rotatably mounted to the system 100 for engaging a portion of the cartons/blanks
20A.

[0040] With additional reference to Figs. 6 and 7, the rotational end flap engagement assembly 145
can include a hub member 149 coupled to a hub adapter 151. As also shown, a clamping apparatus 153
can be operably coupled with the hub member 149, and an end flap engagement lug 152 can be mounted
on an arm 155 coupled to the hub adapter 151 such that the end flap engagement lug 152 extends from
the hub member 149.

[0041] As shown, the hub member 149 can have a generally cylindrical body 150 defining an interior
recess 157 for at least partially receiving the shaft 147, and along which a keyway or channel 159 is
formed, e.g., for receiving a key or other member for coupling the hub member 149 and the shaft 147.
In one embodiment, the shaft 147 can include one or more protruding portions sized and configured to
be at least partially received in the channel 159 to provide a secure coupling of the hub member 149
and the shaft 147. The body 150 of the hub member 149 can also have a pair of diametrically opposed
flat or chamfered surfaces 161, one or both of which defining a respective recess or bore 163 for

engaging the clamping apparatus 153, as described further herein.

[0042] In the illustrated embodiment, the hub member 149 can also define a recessed track 165 for
receiving a portion of the clamping apparatus 153. In addition, the cylindrical body 150 of the hub
member 149 can one or more apertures 167 along a peripheral region thereof in generally parallel

relation with the interior recess 157 for at least partially receiving respective fasteners therethrough.

[0043] The clamping apparatus 153 can include a body 169 having a central portion 171 defining a
shaft opening 172, and a pair of flanges 173 extending away from the central portion 171 at opposite
ends thereof, one or both of which defining a respective opening 175 or other engagement feature for
engaging/supporting a biasing member 177, such as a coiled spring or other biasing member. As shown,
upon assembly, the central portion 171 of the clamping apparatus 153 can be at least partially slidably
received in the track 165 of the hub member 149 such that the flanges 173 are positioned with surfaces
facing and selectively movable toward and away from the respective chamfered surfaces 161 of the hub
member 149. The biasing member 177 can be at least partially engaged with the opening/engagement
feature 175 of a respective flange 173 and extend at least partially into a respective bore 163 such that
the biasing member 177 biases the flange 173 a generally preselected distance from the chamfered

surface 161 of the hub member 149.  Accordingly, one or more portions of the body 169 of the
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clamping apparatus, e.g., one or more edges of the shaft opening 172, can be biased toward a preselected

position relative to the interior recess 157 of the hub member 149 via the biasing member 177.

[0044] In this regard, when a shaft 147 is at least partially inserted through the shaft opening 172 of
the clamping member 153 and into the interior recess 157 of the hub member 149, an edge of the central
portion 171 of the clamping apparatus 153 surrounding the shaft opening 172 can maintain/apply a
compressive force, e.g., a clamping force, on the shaft 147 via the presence/action of the biasing member
177. In this regard, the biasing member 177 can be configured, e.g., selected with a corresponding
length, spring constant, etc. to provide a suitable clamping force on the shaft 147 when the shaft 147 is
inserted into the hub member 149 to provide/maintain a secure coupling between the rotational end flap
engagement assembly 145 and the shaft 147. While the rotational end flap engagement assembly 145
is shown with one biasing member 177, it will be understood that a biasing member 177 can be provided

between each flange 173 and each respective chamfered surface 161.

[0045] Still referring to Figs. 6 and 7, the hub adapter 151 can have a body 179 with a base portion
181 in at least partial face-to-face contact with the hub member 149, and with a protruding portion 183
extending therefrom. The base portion 181 can include a pair of opposed generally arcuate slots 185,
187 each having a respective arcuate step 189, 191 formed therealong and such that portions of the hub
member 149 are exposed through the slots 185, 187. In the illustrated embodiment, the slots 185, 187
can be positioned in alignment with the apertures 167 in the hub member 149 to provide access thereto.
In this regard, the hub adapter 151 can be selectively oriented at a desired rotational orientation with
regard to the hub member 149 and coupled/secured thereto, for example, by inserting one or more
fasteners, e.g., a screw, bolt, pin, rivet, etc. through the respective slots 185, 187 in the hub adapter 151
and into the respective apertures 167 in the hub member 149. In one embodiment, the apertures 167 in
the hub member 149 can be threaded or otherwise provided with surface features to engage a fastener,
for example, of a type having a head and a shank, and which can be inserted at least partially into the
respective apertures 167 such that the head engages a respective step 189, 191 to couple the hub adapter
151 to the hub member 149.

[0046] As also shown, the protruding portion 183 of the body 179 of the hub adapter 151 can define a
track 193 and a bore extending downwardly therethrough. In one embodiment, the bore can be threaded

or otherwise provided with surface features to engage a fastener at least partially therealong.

[0047] In the illustrated embodiment, the arm 155 can be at least partially slidably inserted in the
track 193 so as to be movably coupled/selectively positionable therealong. As shown, the arm 155 is a
generally elongate member defining a plurality of openings 197 along a length thereof, and a distal end
portion 199 defining a bore extending at least partially therethrough. In this regard, the arm 155 is

selectively positionable with regard to the hub adapter 151, and a desired placement of the arm 155 can
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be secured, in one example, by aligning a respective opening 197 in the arm 155 with the bore 195 and
inserting a fastener such as a screw, bolt, pin, rivet, etc. through the respective opening 197 into the

bore.

[0048] The end flap engagement lug 152, as shown, can be a generally elongate member with a body
203 having a slot 205 formed along a portion of the length thereof. In this regard, the end flap
engagement lug 152 can be movably coupled/selectively positioned relative to the arm 155 and secured
in such position by inserting a fastener through the slot 205 into a bore 199 at a distal end portion 199
of the arm 155. In this regard, the bore 199 at the distal end portion of the arm 155 can be threaded or
otherwise provided with surface features to engage a fastener, for example, of a type having a head and
a shank, and which can be inserted at least partially into the bore such that the head engages a portion
of the body 203 of the end flap engagement lug 152 surrounding the slot 205 to couple the end flap
engagement lug 152 to the arm 155.

[0049] With additional reference to Figs. 8-10, the rotational end flap engagement assembly 145 can
be assembled and coupled to a drive shaft 147 such that, upon rotation of the drive shaft 147, as
described further herein, the rotational end flap engagement assembly 145 rotates with the drive shaft
147, with the end flap engagement lug 152 positioned in a radial outermost position relative to the shaft
147.

[0050] Furthermore, the rotational end flap engagement assembly 145 has a generally reconfigurable
construction, with the hub adapter 151, the arm 155, and the end flap engagement lug 152 each
selectively repositionably from an initial position/to a selected position to provide for wide adaptability
to different applications. For example, such a construction of the end flap engagement assembly 145
can provide for moving the position of the end flap engagement lug 152 relative to the hub member 149
by moving the end flap engagement lug 152 relative to the arm 155, moving the arm 155 relative to the

hub adapter 151, and/or moving the hub adapter 151 relative to the hub member 149,

[0051] Such configuration of the rotational end flap engagement assembly 145 is at least partially
modular so that one or more components thereof can be substituted for a corresponding component of
a selected size/configuration to suit a particular application. In one embodiment, the entire rotational
end flap engagement assembly 145 is separably connected to the shaft 147, e.g., such that a replacement
or a differently-configured rotational end flap engagement assembly can then be applied to the shaft,
e.g., to engage a different carton configuration.
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[0052] It will be understood that while the system 100 is illustrated with one rotational end flap
engagement assembly 145 coupled to a drive shaft 147 for clarity of illustration, and that a second
rotational end flap engagement assembly 145 can be coupled to an opposing drive shaft 147 in various

embodiments.

[0053] In this regard, each rotational end flap engagement assembly 145 can be attached to the
respective drive shaft 147 so as to be positioned upstream of a respective end flap diverting member
207 of the carton erection assembly 143, and as described further herein, is operable to selectively
position end flaps of the cartons/blanks 20A relative to the end flap diverting member 207. Each end
flap diverting member 207, as shown, has a body 209 with a generally curved or blunted forward nose
portion 211 positioned facing the rotational end flap engagement assembly 145 and intersecting a sloped
upper surface 213. The sloped upper surface 213 of the end flap diverting member 207 can include one
or more angled, oblique, stepped, etc., surfaces for slidably engaging a portion of the blanks/cartons
20A, as described further herein,

[0054] Each end flap diverting member 207 can be positioned proximate and below a respective carton
formation frame 217 having a sloped upper surface 219 for slidably engaging a portion of the blanks
20A, as described further herein. The upper surface 219 of the carton formation frame 217 slopes
upwardly from a generally level lower portion 221 such that an airflow discharge area 223 is defined
therebetween. In this regard, an opening can be provided in the lower portion 221 of each carton
formation frame 217 and in fluid communication with a respective conduit 227, e.g., tube, hose,

channel, etc. that is fluidly coupled to a respective blower apparatus 229.

[0055] The blower apparatus 229 can be a fluid driver that is operable to direct moving air through the
conduit 227, out the opening 227, and into the airflow discharge area 223 to facilitate erection of the
cartons/blanks 20A, as described further herein. In this regard, the blower apparatus 229 can be a fan,
pump, or other fluid driver driven by, for example, an engine, motor, or other actuator to selectively

provide airflow to the airflow discharge area 223.

[0056] At least some of the aforementioned components of the system 100 described above can be
driven by rotatable shafts, axels, etc., which can be driven to rotate by a drive assembly 231. In the
illustrated embodiment, the drive assembly 231 can include a series of interconnecting shafts 233,
gearboxes 235, 237, and associated couplings, and can be operably coupled to the various assemblies
of the system 100 described herein, in one embodiment, by a transmission assembly 239. In this regard,
upon rotation of an input shaft, e.g., by a motor, engine, etc., the drive assembly 231 can operate to
provide torque and rotational movement to various shafts, axels, gears, pulleys, sprockets, etc., of the

transmission assembly 239 to operate the system 100. It will be understood that, in some embodiments,

10
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separate motors, engines, actuators (e.g., pneumatic or hydraulic actuators), etc., can be employed to

drive one or more components of the system 100.

[0057] Operation of the system 100 to erect cartons/blanks 20A, according to one exemplary
embodiment of the disclosure, can include placing a vacuum source in fluid communication with the
vacuum cups 109 of the blank feeder apparatus 106 to cause the vacuum cups 109 to engage a forward
carton 20A in the magazine 105. It will be understood that such placement of the forward carton 20A

can be accomplished by an actuator and/or human operator.

[0058] Upon activation of the drive assembly 131, the overhead support 109 of the blank feeder
apparatus 106 can be rotated or pivoted to cause the carton engagement arms 107 attached thereto to
move at least partially forwardly in the machine direction M, and orient the carton 20A in a generally
face up or face down orientation on the conveyor assembly 111. In particular, the folded carton 20A
can be provided in a folded configuration supported on respective portions of the rails 115 of the
respective conveyor members 113 and the central support plate 128. In such a position the end flaps
33, 35, 37, 39, 41, 43, 45, 47 can be positioned at outermost positions relative to the central support
plate 128.

[0059] Continued operation of the drive assembly 231 causes the sprockets 117, 119, 121, 123 to rotate
and engage the respective chains 125, with upper portions of the chains 125 moving in the machine
direction M. One or more of the lugs 127 carried on the respective chains 125 can engage a rear edge

of the carton 20A to slidably advance the carton 20A along the rails 20A and central support plate 128.

[0060] The drive assembly 231 also causes the rotational end flap engagement assemblies 145 to rotate
such that an upper path of rotation of the end flap engagement assemblies 145 is generally toward the
machine direction M and a lower path of rotation of the end flap engagement assemblies 145 is generally
reversed against the machine direction M. Accordingly, as the end flap engagement assemblies 145
rotate with the drive shafts 147, the respective end flap engagement lugs 152 are carried on the
respective arms 155 and timed to impact, knock, deflect or otherwise move the respective top end flaps
33, 35 (broadly, “first end flap”) in an upward direction and to impact, knock, or otherwise deflect the

respective bottom end flaps 41, 43 (broadly, “second end flap™) in a downward direction.

[0061] In this regard, as the carton 20A continues in the machine direction M, the top end flaps 33, 35
are deflected upwardly by the respective rotational end flap engagement assemblies 145 to engage the
respective end flap diverting members 207 at respective nose portions 211 and/or upper sloped portions

213 to be guided toward the sloped upper surfaces 219 of the respective carton formation frames 217.
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[0062] Meanwhile, the bottom end flaps 41, 43, having been deflected downwardly by the respective
rotational end flap engagement assemblies 145, are positioned to engage or be supported proximate
upper surfaces of the respective second conveyor members 135. As the carton 20A continues to advance
in the machine direction M, the sliding engagement of the top end flaps 33, 35 with the upper sloped
surfaces 219 of the respective carton formation frames 217 causes the carton 20A to at least partially
open, e.g., such that the top panel and the bottom panel increasingly space apart from one another. Such
opening/erection of the carton 20A can be facilitated by airflow generated by the respective blower
apparatuses 229 and exiting the respective airflow discharge areas 223 toward an interior of the carton
20A.

[0063] Following the at least partial erection of the carton 20A described above, the carton 20A can be
moved to another system or to a further downstream portion of the system 100, for example, for loading

with containers, formations of closed ends of the carton 20A, transport, storage, etc.

[0064] In view of the foregoing, the rotational end flap engagement assembly 145 provides an easily
reconfigurable and/or replaceable component of the system that can facilitate adjustment of the system
100 to form cartons of different configurations, e.g., sizes, shapes, end flap configurations, etc.
Furthermore, the rotational end flap engagement assembly 145 is directly coupled to a shaft 147 driven
by the drive assembly 231 via the transmission assembly 239, e.g., such that the rotational end flap
engagement assembly 145 can be rotatably driven by a drive assembly 231 common to at least one of
the blank infeed assembly 103, the conveyor assembly 111, and/or the carton erection assembly 143,
e.g., so as to obviate a need for a separate actuator, e.g., pneumatics, hydraulics, etc., to drive the

rotational end flap engagement assembly 145 separately from such other components of the system 100.

[0065] Figs. 11A — 11F are flowcharts illustrating various steps in a method 300 of at least partially
erecting a carton with a carton forming system. The method includes loading a blank in a blank infeed
assembly of the system, the blank including a plurality of panels and a plurality of end flaps foldably
connected to a respective panel of the plurality of panels, as shown at block 302. The method further
includes positioning the blank on at least one conveyor assembly of the system, as shown at block 304.
The method further includes operating the at least one conveyor assembly to move the blank in a
downstream direction of the system toward a carton erection assembly of the system, the carton erection
assembly comprising an end flap engagement assembly positioned adjacent the at least one conveyor
assembly, as shown in block 306. The method further includes rotating the end flap engagement
assembly such that a portion of the end flap engagement assembly contacts and moves at least one end
flap of the plurality of end flaps of the blank as the blank moves in the downstream direction, as shown
in block 308.
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[0066] In some examples, the end flap engagement assembly includes a hub member and an end flap
engagement lug extending from the hub member, and the rotating the end flap engagement assembly
includes contacting the at least one end flap with the end flap engagement lug, as shown in block 310.
In some examples, the end flap engagement assembly further includes a hub adapter coupled to the hub
member, the end flap engagement lug mounted on an arm coupled to the hub adapter, as shown in block
312. In some examples, the method further includes moving the position of the end flap engagement
lug relative to the hub member, as shown in block 314. In some examples, the moving the position of
the end flap engagement lug includes moving the end flap engagement lug relative to the arm, as shown
in block 316. In some examples, the moving the position of the end flap engagement lug includes
moving the arm relative to the hub adapter, as shown in block 318. In some examples, the moving the
position of the end flap engagement lug includes moving the hub adapter relative to the hub member,
as shown in block 320. In some examples, the hub member defines an interior recess for at least partially
receiving a drive shafi, and rotating the end flap engagement assembly includes rotating the drive shaft,

as shown in block 321.

[0067] In some examples, the carton erection assembly further includes an end flap diverting member
positioned adjacent the end flap engagement assembly, the end flap diverting member having a sloped
upper surface, and the method further includes moving the blank in a downstream direction into
engagement with the end flap diverting member, as shown in block 322. In some examples, the moving
the blank into engagement with the end flap diverting member includes moving the at least one end flap
along the sloped upper surface of the end flap diverting member, as shown in block 324. In some
examples, the at least one end flap is a first end flap of the plurality of end flaps, and the moving the
blank into engagement with the end flap diverting member includes moving a second end flap of the
plurality of end flaps below the end flap diverting member, as shown in block 326. In some examples,
the carton forming assembly further includes a carton formation frame positioned adjacent the end flap
diverting member, the carton formation frame having a sloped upper surface, and the method further
includes moving the at least one end flap along the sloped upper surface of the carton formation frame,

as shown in block 328.

[0068] In general, the blanks of the present disclosure may be constructed from paperboard having a
caliper so that it is heavier and more rigid than ordinary paper. The blank can also be constructed of
other materials, such as cardboard, or any other material having properties suitable for enabling the
construct to function at least generally as described above. The blank can be coated with, for example,
a clay coating. The clay coating may then be printed over with product, advertising, and other
information or images. The blanks may then be coated with a varnish to protect information printed on

the blanks. The blanks may also be coated with, for example, a moisture barrier layer, on either or both
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sides of the blanks. The blanks can also be laminated to or coated with one or more sheet-like materials

at selected panels or panel sections.

[0069] The foregoing description of the disclosure illustrates and describes various embodiments. As
various changes could be made in the above construction without departing from the scope of the
disclosure, it is intended that all matter contained in the above description or shown in the accompanying
drawings shall be interpreted as illustrative and not in a limiting sense. Furthermore, the scope of the
present disclosure covers various modifications, combinations, alterations, etc., of the above-described
embodiments. Additionally, the disclosure shows and describes only selected embodiments, but various
other combinations, modifications, and environments are within the scope of the disclosure as expressed
herein, commensurate with the above teachings, and/or within the skill or knowledge of the relevant
art. Furthermore, certain features and characteristics of each embodiment may be selectively

interchanged and applied to other illustrated and non-illustrated embodiments of the disclosure.
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What is claimed is:
1. A method of at least partially erecting a carton with a carton forming system, the method

comprising:

loading a blank in a blank infeed assembly of the system, the blank comprising a plurality of

panels and a plurality of end flaps foldably connected to a respective panel of the plurality of panels;
positioning the blank on at least one conveyor assembly of the system;

operating the at least one conveyor assembly to move the blank in a downstream direction of
the system toward a carton erection assembly of the system, the carton erection assembly comprising

an end flap engagement assembly positioned adjacent the at least one conveyor assembly; and

rotating the end flap engagement assembly such that a portion of the end flap engagement
assembly contacts and moves at least one end flap of the plurality of end flaps of the blank as the blank

moves in the downstream direction.

2. The method of claim 1, wherein the end flap engagement assembly comprises a hub member
and an end flap engagement lug extending from the hub member, the rotating the end flap engagement

assembly comprises contacting the at least one end flap with the end flap engagement lug.

3. The method of claim 2, wherein the end flap engagement assembly further comprises
a hub adapter coupled to the hub member, the end flap engagement lug mounted on an arm coupled to

the hub adapter.

4. The method of claim 3, wherein the method further comprises moving the position of the

end flap engagement lug relative to the hub member.

5. The method of claim 4, wherein the moving the position of the end flap engagement lug

comprises moving the end flap engagement lug relative to the arm.

6. The method of claim 4, wherein the moving the position of the end flap engagement lug

comprises moving the arm relative to the hub adapter.

7. The method of claim 4, wherein the moving the position of the end flap engagement lug

comprises moving the hub adapter relative to the hub member.

8. The method of claim 3, wherein the hub member defines an interior recess for at least
partially receiving a drive shaft, and rotating the end flap engagement assembly comprises rotating the
drive shaft.
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9. The method of claim 2, wherein the carton erection assembly further comprises an end flap
diverting member positioned adjacent the end flap engagement assembly, the end flap diverting member
having a sloped upper surface, and the method further comprises moving the blank in a downstream

direction into engagement with the end flap diverting member.

10. The method of claim 9, wherein the moving the blank into engagement with the end flap
diverting member comprises moving the at least one end flap along the sloped upper surface of the end

flap diverting member.

11. The method of claim 10, wherein the at least one end flap is a first end flap of the plurality
of end flaps, and the moving the blank into engagement with the end flap diverting member comprises

moving a second end flap of the plurality of end flaps below the end flap diverting member.

12. The method of claim 11, wherein the carton forming assembly further comprises a carton
formation frame positioned adjacent the end flap diverting member, the carton formation frame having
a sloped upper surface, and the method further comprises moving the at least one end flap along the

sloped upper surface of the carton formation frame.
13. A carton forming system for at least partially forming a carton, the system comprising:

a blank infeed assembly arranged to receive at least one blank comprising a plurality of panels
and a plurality of end flaps foldably connected to a respective panel of the plurality of panels, the blank
infeed assembly configured to position the at least one blank along a portion of the system;

at least one conveyor assembly positioned for receiving the at least one blank from the blank
infeed assembly, the at least one conveyor assembly configured to move the at least one blank in a

downstream direction of the system; and

a carton erection assembly comprising an end flap engagement assembly positioned the at least
one conveyor assembly, the end flap engagement assembly rotatably mounted to the system such that a
portion of the end flap engagement assembly is positioned to rotatably and move at least one end flap

of the plurality of end flaps when the at least one blank moves in the downstream direction of the system.

14. The system of claim 13, wherein the end flap engagement assembly comprises a hub
member and an end flap engagement lug extending from the hub member, the end flap engagement lug
positioned to rotatably engage the at least one end flap when the at least one blank moves in the

downstream direction of the system.
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15. The system of claim 14, wherein the end flap engagement assembly further comprises
a hub adapter coupled to the hub member, the end flap engagement lug mounted on an arm coupled to

the hub adapter.

16. The system of claim 15, wherein the end flap engagement lug is repositionable relative to

the hub member.

17. The system of claim 16, wherein the end flap engagement lug is movably coupled to the

18. The system of claim 16, wherein the arm is movably coupled to the hub adapter.

19. The system of claim 16, wherein the hub adapter is coupled to the hub member in selected

rotational orientation of a plurality of rotational orientations.

20. The system of claim 15, wherein the hub member defines an interior recess for at least

partially receiving a drive shaft of the system.

21. The system of claim 20, wherein the end flap engagement assembly further comprises a
clamping apparatus operably coupled with the hub member, the clamping apparatus biased toward a
preselected position relative to the interior recess to facilitate engagement with a drive shaft of the

system.

22. The system of claim 14, wherein the carton erection assembly further comprises an end
flap diverting member positioned adjacent the end flap engagement assembly, the end flap diverting

member having a sloped upper surface positioned for slidable engagement with the at least one end flap.

23. The system of claim 21, wherein the carton forming assembly further comprises a carton
formation frame positioned adjacent the end flap diverting member, the carton formation frame having

a sloped upper surface positioned for slidably engaging the at least one end flap.
24. An end flap engagement assembly, comprising:

a hub member, a hub adapter coupled to the hub member, and an end flap engagement lug

mounted on an arm coupled to the hub adapter,

the hub member defines an interior recess for at least partially receiving a drive shaft such that
the end flap engagement lug is positionable to contact and move an end flap of a blank positioned

proximate the end flap engagement assembly when the drive shaft is rotated.
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25. The end flap engagement assembly of claim 24, wherein the end flap engagement lug is

repositionable relative to the hub member.

26. The end flap engagement assembly of claim 25, wherein the end flap engagement lug is

movably coupled to the arm.

27. The end flap engagement assembly of claim 25, wherein the arm is movably coupled to the

hub adapter.

28. The end flap engagement assembly of claim 25, wherein the hub adapter is coupled to the

hub member in selected rotational orientation of a plurality of rotational orientations.

29. The end flap engagement assembly of claim 24, wherein the end flap engagement assembly
further comprises a clamping apparatus operably coupled with the hub member, the clamping apparatus
biased toward a preselected position relative to the interior recess for facilitating engagement with a
drive shaft.
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300
e

LOADING A BLANK IN A BLANK INFEED ASSEMBLY OF THE SYSTEM, THE BLANK

302\ INCLUDING A PLURALITY OF PANELS AND A PLURALITY OF END FLAPS FOLDABLY

CONNECTED TO A RESPECTIVE PANEL OF THE PLURALITY OF PANELS, AS SHOWN AT
BLOCK

A

304~ POSITIONING THE BLANK ON AT LEAST ONE CONVEYOR ASSEMBLY OF THE SYSTEM

\ 4

OPERATING THE AT LEAST ONE CONVEYOR ASSEMBLY TO MOVE THE BLANK IN A

306~ DOWNSTREAM DIRECTION OF THE SYSTEM TOWARD A CARTON ERECTION ASSEMBLY

OF THE SYSTEM, THE CARTON ERECTION ASSEMBLY COMPRISING AN END FLAP

ENGAGEMENT ASSEMBLY POSITIONED ADJACENT THE AT LEAST ONE CONVEYOR
ASSEMBLY

i

ROTATING THE END FLAP ENGAGEMENT ASSEMBLY SUCH THAT A PORTION OF THE
END FLAP ENGAGEMENT ASSEMBLY CONTACTS AND MOVES AT LEAST ONE END FLAP
OF THE PLURALITY OF END FLAPS OF THE BLANK AS THE BLANK MOVES IN THE
DOWNSTREAM DIRECTION

308~

FIG. 11A
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THE END FLAP ENGAGEMENT ASSEMBLY INCLUDES A HUB MEMBER AND AN END FLAP
ENGAGEMENT LUG EXTENDING FROM THE HUB MEMBER, THE ROTATING THE END FLAP
ENGAGEMENT ASSEMBLY INCLUDES CONTACTING THE AT LEAST ONE END FLAP WITH
THE END FLAP ENGAGEMENT LUG

310~

\ 4

THE END FLAP ENGAGEMENT ASSEMBLY FURTHER INCLUDES A HUB ADAPTER
312~ (OUPLED TO THE HUB MEMBER, THE END FLAP ENGAGEMENT LUG MOUNTED ON AN
ARM COUPLED TO THE HUB ADAPTER

314~] MOVING THE POSITION OF THE END FLAP ENGAGEMENT LUG RELATIVE TO THE HUB
MEMBER

y

316~1 MOVING THE POSITION OF THE END FLAP ENGAGEMENT LUG INCLUDES MOVING THE
END FLAP ENGAGEMENT LUG RELATIVE TO THE ARM

FIG. 118
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THE END FLAP ENGAGEMENT ASSEMBLY INCLUDES A HUB MEMBER AND AN END FLAP
ENGAGEMENT LUG EXTENDING FROM THE HUB MEMBER, THE ROTATING THE END FLAP
ENGAGEMENT ASSEMBLY INCLUDES CONTACTING THE AT LEAST ONE END FLAP WITH
THE END FLAP ENGAGEMENT LUG

310~

\ 4

THE END FLAP ENGAGEMENT ASSEMBLY FURTHER INCLUDES A HUB ADAPTER
312~ (OUPLED TO THE HUB MEMBER, THE END FLAP ENGAGEMENT LUG MOUNTED ON AN
ARM COUPLED TO THE HUB ADAPTER

314~] MOVING THE POSITION OF THE END FLAP ENGAGEMENT LUG RELATIVE TO THE HUB
MEMBER

y

318~/ THE MOVING THE POSITION OF THE END FLAP ENGAGEMENT LUG INCLUDES MOVING
THE ARM RELATIVE TO THE HUB ADAPTER
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THE END FLAP ENGAGEMENT ASSEMBLY INCLUDES A HUB MEMBER AND AN END FLAP
ENGAGEMENT LUG EXTENDING FROM THE HUB MEMBER, THE ROTATING THE END FLAP
ENGAGEMENT ASSEMBLY INCLUDES CONTACTING THE AT LEAST ONE END FLAP WITH
THE END FLAP ENGAGEMENT LUG

310~

\ 4

THE END FLAP ENGAGEMENT ASSEMBLY FURTHER INCLUDES A HUB ADAPTER
312~ (OUPLED TO THE HUB MEMBER, THE END FLAP ENGAGEMENT LUG MOUNTED ON AN
ARM COUPLED TO THE HUB ADAPTER

314~] MOVING THE POSITION OF THE END FLAP ENGAGEMENT LUG RELATIVE TO THE HUB
MEMBER

y

390~] THE MOVING THE POSITION OF THE END FLAP ENGAGEMENT LUG INCLUDES MOVING
THE HUB ADAPTER RELATIVE TO THE HUB MEMBER
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THE END FLAP ENGAGEMENT ASSEMBLY INCLUDES A HUB MEMBER AND AN END FLAP
ENGAGEMENT LUG EXTENDING FROM THE HUB MEMBER, THE ROTATING THE END FLAP
ENGAGEMENT ASSEMBLY INCLUDES CONTACTING THE AT LEAST ONE END FLAP WITH
THE END FLAP ENGAGEMENT LUG

310

h 4

THE END FLAP ENGAGEMENT ASSEMBLY FURTHER INCLUDES A HUB ADAPTER
312~ COUPLED TO THE HUB MEMBER, THE END FLAP ENGAGEMENT LUG MOUNTED ON AN
ARM COUPLED TO THE HUB ADAPTER

l

THE HUB MEMBER DEFINES AN INTERIOR RECESS FOR AT LEAST PARTIALLY RECEIVING
321~ A DRIVE SHAFT, AND ROTATING THE END FLAP ENGAGEMENT ASSEMBLY INCLUDES
ROTATING THE DRIVE SHAFT

FIG. 11E
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THE CARTON ERECTION ASSEMBLY FURTHER INCLUDES AN END FLAP DIVERTING
MEMBER POSITIONED ADJACENT THE END FLAP ENGAGEMENT ASSEMBLY, THE END
322~  FLAP DIVERTING MEMBER HAVING A SLOPED UPPER SURFACE, AND MOVING THE

BLANK IN A DOWNSTREAM DIRECTION INTO ENGAGEMENT WITH THE END FLAP
DIVERTING MEMBER

l

THE MOVING THE BLANK INTO ENGAGEMENT WITH THE END FLAP DIVERTING MEMBER
324~ INCLUDES MOVING THE AT LEAST ONE END FLAP ALONG THE SLOPED UPPER SURFACE
OF THE END FLAP DIVERTING MEMBER

l

THE AT LEAST ONE END FLAP IS A FIRST END FLAP OF THE PLURALITY OF END FLAPS,
396~] AND THE MOVING THE BLANK INTO ENGAGEMENT WITH THE END FLAP DIVERTING
MEMBER INCLUDES MOVING A SECOND END FLAP OF THE PLURALITY OF END FLAPS
BELOW THE END FLAP DIVERTING MEMBER

h 4

THE CARTON FORMING ASSEMBLY FURTHER INCLUDES A CARTON FORMATION FRAME

398~ POSITIONED ADJACENT THE END FLAP DIVERTING MEMBER, THE CARTON FORMATION
FRAME HAVING A SLOPED UPPER SURFACE, AND MOVING THE AT LEAST ONE END

FLAP ALONG THE SLOPED UPPER SURFACE OF THE CARTON FORMATION FRAME

FIG. T1F



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2021/064502

A. CLASSIFICATION OF SUBJECT MATTER
B31B 50/74(2017.01)i; B65D 5/02(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B31B 50/74(2017.01); B31B 1/04(2006.01); B31B 1/26(2006.01); B31B 1/62(2006.01); B31B 5/00(2006.01);
B65B 43/08(2006.01); B65H 20/06(2006.01); FO2B 67/04(2006.01); F16D 3/16(2006.01)

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

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

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

eKOMPASS(KIPO internal) & Keywords: carton, blank infeed assembly, conveyor assembly, end flap engagement assembly,
carton erection assembly

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 4164171 A (MEYERS et al.) 14 August 1979 (1979-08-14)
X column 2, lines 50-65, column 6, lines 31-44; claim 1; and figures 1, 3-5, 10-14 1-8,13-20,24-28

21,29

9-12,22-23

JP (09-100840 A (HITACHILTD.) 15 April 1997 (1997-04-15)
Y claim 1; and figures 1-2 21,29

US 2011-0152050 A1 (HAFKER et al.) 23 June 2011 (2011-06-23)
Y paragraphs [0033], [0035]; and figures 2, 6-7 1-29

WO 2010-028485 Al (LANGEN, PAUL, H., J.) 18 March 2010 (2010-03-18)
A claims 20-29; and figures 2-26 1-29

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: «T later document published after the international filing date or priority

«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D”  document cited by the applicant in the international application «X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L» document which may throw doubts on priority claim(s) or which is *“Y” document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

«0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “& document member of the same patent family

«p~ document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
30 May 2022 30 May 2022
Name and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Daejeon HWANG, Chan Yoon
35208, Republic of Korea
Facsimile No. +82-42-481-8578 Telephone No. +82-42-481-3347

Form PCT/ISA/210 (second sheet) (July 2019)



INTERNATIONAL SEARCH REPORT International application No.

PCT/US2021/064502
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
WO 2019-032436 Al (GRAPHIC PACKAGING INTERNATIONAL, LLC) 14 February 2019
(2019-02-14)
A paragraphs [0058]-[0063]; and figures 11-18 1-29

Form PCT/ISA/210 (second sheet) (July 2019)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/US2021/064502
. Pat(.ant document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
uUs 4164171 A 14 August 1979 CA 1087431 A 14 October 1980
us 4352422 A 05 October 1982
JP 09-100840 A 15 April 1997 None
uUS 2011-0152050 Al 23 June 2011 BR PI0913883 A2 27 October 2015
BR PI0913883 Bl 13 August 2019
CN 102123914 A 13 July 2011
CN 102123914 B 07 November 2012
DE 102008029920 Al 31 December 2009
EP 2303702 Al 06 April 2011
EP 2303702 Bl 30 May 2012
Ip 2011-525460 A 22 September 2011
JpP 5391274 B2 15 January 2014
PL 2303702 T3 31 October 2012
WO 2009-156135 Al 30 December 2009
WO 2009-156135 A8 30 December 2009
WO 2010-028485 Al 18 March 2010 CA 2736786 Al 18 March 2010
EP 2342133 Al 13 July 2011
EP 2342133 A4 19 February 2014
us 2010-0263333 Al 21 October 2010
US 2011-0166007 Al 07 July 2011
us 2014-0326741 Al 06 November 2014
[N} 8671654 B2 18 March 2014
[N} 8961380 B2 24 February 2015
WO 2010-028485 A8 27 May 2010
WO 2011-069254 Al 16 June 2011
WO 2019-032436 Al 14 February 2019 AU 2018-314232 Al 16 January 2020
AU 2018-314232 B2 09 September 2021
BR 112019028030 A2 07 July 2020
CA 3067228 Al 14 Febmary 2019
CA 3067228 C 05 April 2022
CN 110997301 A 10 April 2020
EP 3665002 Al 17 June 2020
EP 3665002 A4 05 May 2021
us 11040798 B2 22 June 2021
us 2019-0047745 Al 14 February 2019
US 2021-0139192 Al 13 May 2021

Form PCT/ISA/210 (patent family annex) (July 2019)




	Page 1 - front-page
	Page 2 - front-page
	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 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	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 - wo-search-report
	Page 38 - wo-search-report
	Page 39 - wo-search-report

