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(57) Abrégée/Abstract:

A blank of sheet material for forming a container is provided. The blank of sheet material includes at least one major bottom panel,
two opposing side panels, and two opposing end panels. Each end panel includes a plurality of fold lines that define two opposing
side edges, a first minor end panel, a second minor end panel, and at least two reinforcement panels positioned between the two
side edges. The at least two reinforcement panels are configured to move inwardly towards an interior cavity of the container
forming a reinforcement structure when the container is formed.
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(57) Abstract: A blank of sheet material for forming a container 1s provided. The blank of sheet material includes at least one major

bottom panel, two opposing side panels, and two opposing end panels. Each end panel includes a plurality of fold lines that define
two opposing side edges, a first minor end panel, a second minor end panel, and at least two reinforcement panels positioned
between the two side edges. The at least two reinforcement panels are configured to move inwardly towards an mterior cavity of the

contamner forming a reinforcement structure when the container 1s formed.
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CONTAINER WITH A REINFORCEMENT STRUCTURE
AND METHOD OF FORMING THE SAME

BACKGROUND

[0001] The field of the present disclosure relates generally to packaging
containers and, more particularly, to a one-piece container having a reinforcement structure

that provides additional stacking strength to the container.

[0002] At least some known containers that are used to transport and/or
store products may be stacked on top of each other when the products are being transported
or stored. The side walls of the containers on the lower layers of the stack are configured
to support a weight of the containers on the upper layers of the stack. However, 1if the
weight on a lower container causes the side walls of the lower container to bulge outwardly
or inwardly, a bottom wall of an upper container can settle into, or “nest” within, a cavity
defined by the sidewalls of the lower container. Products within the lower container may
then be required to support the weight of the upper layers. Alternatively, the stacked
containers may completely collapse or fall over when the side walls of the lower stacked
containers bulge. In either case, the products within the containers may be damaged during

transport and/or storage.
BRIEF DESCRIPTION

[0003] In one aspect, a blank of sheet material for forming a container 1s
provided. The blank of sheet material includes at least one major bottom panel, two
opposing side panels, and two opposing end panels. Each end panel includes a plurality of
fold lines that define two opposing side edges, a first minor end panel, a second minor end
panel, and at least two reinforcement panels positioned between the two side edges. The at
least two reinforcement panels are configured to move inwardly towards an interior cavity

of the container forming a reinforcement structure when the container 1s formed.

[0004] In another aspect, a container formed from a blank of sheet
material 18 provided. The container includes two side walls, two end walls, and a bottom
wall. Each end wall includes a plurality of fold lines that define two opposing side edges, a

first minor end panel, a second minor end panel, and at least two reinforcement panels
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positioned between the two side edges. The two end walls are folded along the plurality of
fold lines such that the at least two reinforcement panels move inwardly towards an interior

cavity of the container forming a reinforcement structure.

[0005] In yet another aspect, a method of forming a container from a
blank of sheet material is provided. The blank of sheet material includes at least one major
bottom panel, two side panels, two end panels, and two minor bottom flaps. Each end
panel includes a plurality of fold lines that define two opposing side edges, a first minor
end panel, a second minor end panel, and at least two reinforcement panels positioned
between the two side edges. The method includes folding the two end panels along the
plurality of fold lines such that the at least two reinforcement panels move inwardly
towards an interior cavity of the container forming a reinforcement structure, and such that
at least a portion of cach minor bottom flap overlap with cach other forming a minor
bottom flap assembly. The method also includes rotating inwardly the minor bottom flap
assembly until the minor bottom flap assembly 1s substantially perpendicular to the two end
pancls, and rotating inwardly the at least one major bottom panel to couple the at Ieast one
major bottom panel to the minor bottom flap assembly forming a bottom wall of the

container, and to couple the bottom wall of the container to the reinforcement structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 1s a top plan view of a first blank of sheet material for

forming a container in accordance with one embodiment of the disclosure.

[0007] FIG. 2 15 a perspective view of the container formed from the first

blank of sheet material.

[0008] FIG. 3 1s an enlarged perspective view of a portion of the container

shown 1n FIG. 2.

[0009] FIG. 4 1s a top plan view of a second blank of sheet material for

forming a container in accordance with another embodiment of the disclosure.

[0010] FIG. 5 1s a perspective view of the container formed from the

second blank of sheet material.
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[0011] FIG. 6 1s an enlarged perspective view of a portion of the container

shown 1n FIG. 5.

[0012] FIG. 7 1s a top plan view of a third blank of sheet material for

forming a container in accordance with another embodiment of the disclosure.

[0013] FIG. 8 15 a perspective view of the container formed from the third
blank of sheet material.

[0014] FIG. 9 1s a top plan view of a fourth blank of sheet material for

forming a container in accordance with another embodiment of the disclosure.

[0015] FIG. 10 1s a perspective view of the container formed from the

fourth blank of sheet material.

[0016] FIG. 11 1s a top plan view of a fifth blank of sheect material for

forming a container 1n accordance with another embodiment of the disclosure.

[0017] FIG. 12 1s a perspective view of the container formed from the fifth
blank of sheet material.

[0018] FIG. 13 1s a top plan view of a sixth blank of sheet material for

forming a container 1n accordance with another embodiment of the disclosure.

[0019] FIG. 14 1s a perspective view of the container formed from the

sixth blank of sheet material.

[0020] FIG. 15 1s a top plan view of a seventh blank of sheet material for

forming a container in accordance with another embodiment of the disclosure.

[0021] FIG. 16 1s a perspective view of the container formed from the

seventh blank of sheet material.

[0022] FIG. 17 1s a top plan view of an eighth blank of sheet material for

forming a container in accordance with another embodiment of the disclosure.

[0023] FIG. 18 1s a perspective view of the container formed from the

cighth blank of sheet material.
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[0024] FIG. 19 1s a top plan view of a ninth blank of sheet material for

forming a container in accordance with another embodiment of the disclosure.

[0025] FIG. 20 1s a perspective view of the container formed from the
ninth blank of sheet material.

[0026] FIG. 21 1s a top plan view of a tenth blank of sheet material for

forming a container in accordance with another embodiment of the disclosure.

[0027] FIG. 22 18 a perspective view of the container formed from the
tenth blank of sheet material.

[0028] FIG. 23 15 a top plan view of an cleventh blank of sheet material

for forming a container 1n accordance with another embodiment of the disclosure.

[0029] FIG. 24 15 a perspective view of the container formed from the

cleventh blank of sheet material.

[0030] FIG. 25 1s a top plan view of a twelfth blank of sheet material for

forming a container 1n accordance with another embodiment of the disclosure.

[0031] FIG. 26 1s a perspective view of the container formed from the

tweltth blank of sheet material.

[0032] FIG. 27 1s a top plan view of a thirteenth blank of sheet material

for forming a container 1n accordance with another embodiment of the disclosure.

[0033] FIG. 28 1s a perspective view of the container formed from the
thirteenth blank of sheet material.

[0034] FIG. 29 1s a top plan view and a perspective view of an example

four-sided container without a reinforcement structure.

[0035] FIG. 30 1s a top plan view and a perspective view of an example

cight-sided container.

[0036] FIG. 31 illustrates an exemplary series of process steps for forming

the container shown in FIG. 2.
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[0037] FIG. 32 1llustrates an alternative series of process steps for forming

the container shown in FIG. 18.
DETAILED DESCRIPTION

[0038] The following detailed description 1llustrates the disclosure by way
of example and not by way of limitation. The description enables one skilled 1n the art to
make and use the disclosure, describes several embodiments, adaptations, variations,
alternatives, and use of the disclosure, including what 1s presently believed to be the best

mode of carrying out the disclosure.

[0039] A container and a blank for constructing the same are described
herein. More specifically, a container, that includes a reinforcement structure, and methods
for forming the same are described herein. As described herein, the remforcing container
may include multiple embodiments. However, ecach embodiment includes a reinforcement
structure on cach end wall that projects inwardly into the container. The resulting
container provides substantially more stacking strength while using a similar amount of
sheet material as compared to other known containers. It will also be apparent to those
skilled 1n the art and guided by the teachings herein provided that the invention 1s likewise
applicable to any storage container including, without limitation, a carton, a tray, a box, or

a bin.

[0040] In one embodiment, the container 1s fabricated from at least one of
a corrugated board and paperboard material. The container, however, may be fabricated
using any suitable material, and therefore 1s not limited to a specific type of material. In
alternative embodiments, the container 1s fabricated using cardboard, plastic, and/or any
suitable material known to those skilled in the art and guided by the teachings herein

provided.

[0041] Embodiments of the present disclosure provide a container formed
from a single sheet of blank material and having tmproved stacking strength when
compared to conventional four-sided or eight-sided boxes. More specifically, the container
includes a reinforcement structure that extends inwardly from an end panecl towards an
interior of the container. The reinforcement structure 1s formed from at least two

reinforcement panels, which are defined along one of the end panels by a plurality of fold
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lines. As such, the reinforcement structure provides additional compression strength to the
container, which (1) reduces the likelihood of stacked contamers from nesting within each
other, (11) reduces the need for slip sheets between each container layer of a full pallet load,
and (111) reduces the need for different corrugated or paperboard inserts within the
container.  Morecover, the one-piece design enables the container to be formed
automatically or semi-automatically with a machine, such as a container forming machine
having a mandrel that 1s configured to wrap the blank around the mandrel and form the

container.

[0042] In one embodiment, the container and/or a blank includes at least
on¢ marking thercon including, without limitation, indicia that communicates the product, a
manufacturer of the product, and/or a seller of the product. For example, the marking may
include printed text that indicates a product’s name and briefly describes the product, logos
and/or trademarks that indicate a manufacturer and/or seller of the product, and/or designs
and/or ornamentation that attract attention. In another embodiment, the container 1s void of
markings, such as, without limitation, indicia that communicates the product, a
manufacturer of the product, and/or a seller of the product. Furthermore, the container may
have any suitable size, shape, and/or configuration (1.¢., number of sides), whether such
s1zes, shapes, and/or configurations are described and/or 1llustrated herein. For example, in
on¢ embodiment, the container includes a shape that provides functionality, such as a shape
that facilitates transporting the container and/or a shape that facilitates stacking and/or

arranging a plurality of containers.

[0043] Referring now to the drawings, FIG. 1 1s a top plan (external) view
of a first blank 10 of sheet material for forming a container 1n accordance with ong
embodiment of the disclosure. In the example embodiment, first blank 10 has a first or
exterior surface 12, and an opposing second or interior surface 14. Further, first blank 10
defines a leading edge 16 and an opposing trailing edge 18. Morecover, first blank 10
includes, from leading edge 16 to trailing edge 18, a glue joint panel 20, a first side panel
22, a first corner panel 24, a first end panel 26, a second corner panel 28, a second side
pancl 30, a third corner panel 32, a second end panel 34, and a joining tab 36 coupled
together along preformed, gencrally parallel fold lines 38, 40, 42, 44, 46, 48, 50, and 52,
respectively. Side panels 22 and 30 have a first width W, and end panels 26 and 34 have a
second width W, less than first width W;. However, 1t should be understood that the
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plurality of side panels can each have any suitable size, shape, and/or configuration that
cnables blank 10 and/or the contamer portion to function as described herein. Additionally,
although glue joint panel 20, side panels 22 and 30, end panels 26 and 34, and corner
panels 24, 28, and 32 are specifically referred to herein, 1t should be noted that glue joint
panel 20, side panels 22 and 30, end panels 26 and 34, and corner panels 24, 28, and 32 can

collectively be referred to as side panels or side walls.

[0044] First side panel 22 extends from glue joint panel 20 along fold line
38, first corner panel 24 extends from first side panel 22 along fold line 40, first end panel
26 extends from first corner panel 24 along fold line 42, second corner panel 28 extends
from first end panel 26 along fold line 44, second side panel 30 extends from first end
panel 26 along fold line 46, third corner panel 32 extends from second side panel 30 along
fold line 48, second end panel 34 extends from third corner panel 32 along fold line 50, and
joining tab 36 extends from second end panel 34 along fold line 52. Fold lines 38, 40, 42,
44, 46, 48, 50, and 52 as well as other fold lines and/or hinge lines described herein, may
include any suitable line of weakness and/or line of separation known to those skilled in the

art and guided by the teachings herein provided.

[0045] First blank 10 includes a plurality of bottom pancls and/or bottom
flaps for forming a bottom wall of the container. For example, first side panel 22 includes
a first major bottom panel 54 extending theretrom along a fold line 56, second side panel
30 includes a second major bottom panel 58 extending therefrom along a fold line 60, first
end panel 26 includes a first minor bottom flap 62 and a second minor bottom flap 64
extending therefrom along fold lines 66 and 68, and second end panel 34 includes a third

minor bottom flap 70 and a fourth minor bottom flap 72 extending therefrom along fold

lines 74 and 76.

[0046] First blank 10 also includes a plurality of top panels and/or top
flaps for forming a top wall of the container. For example, first side panel 22 includes a
first major top pancl 78 extending therefrom along a fold line 80, second side panel 30
includes a second major top pancl 82 extending therefrom along a fold line 84, first end
panel 26 includes a first minor top flap 86 and a second minor top flap 88 extending
therefrom along fold lines 90 and 92, and second end panel 34 includes a third minor top

flap 94 and a fourth minor top flap 96 extending therefrom along fold lines 98 and 100.
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[0047] In the example embodiment, first and second end panels 26 and 34
include a plurality of fold lines 102 that define at least two minor end pancls and at least
two reinforcement panels 104 for cach end panel 26 and 34. More specifically, fold lines
102 define a first minor end panel 106 and a second minor end panel 108 along first end
panel 26, and fold lines 102 define a third minor end panel 110 and a fourth minor end
panel 112 along second end panel 34. As such, each minor bottom flap extends from a
bottom edge 114 of cach end panel 26 and 34. More specifically, first minor bottom flap
62 extends from first minor end panel 106 along fold line 66, second minor bottom flap 64
extends from second minor end panel 108 along fold line 68, third minor bottom flap 70
extends from third minor end panel 110 along fold line 74, and fourth minor bottom flap 72
extends from fourth minor end panel 112 along fold line 76. Further, cach minor top flap
extends from a top edge 116 of each end panel 26 and 34. More specifically, first minor
top flap 86 extends from first minor end panel 106 along fold line 90, second minor top
flap 88 extends from second minor end panel 108 along fold line 92, third minor top flap
94 extends from third minor end panel 110 along fold line 98, and fourth minor top flap 96

extends from fourth minor end panel 112 along fold line 100.

[0048] In one embodiment, adjacent minor bottom flaps 62, 64, 70, and 72
and adjacent minor top flaps 86 and 88, and 94 and 96 form minor flap assemblies. More
specifically, minor bottom flaps 62 and 64, and 70 and 72 form minor bottom flap
assemblies 118, and minor top flaps 86 and &8, and 94 and 96 form minor top flap
assemblies 120. Minor bottom flaps 62, 64, 70, and 72 cach include an angled edge portion
122 extending from bottom edge 114 of cach end panel 26 or 34. Morcover, minor top
flaps 86, 88, 94, and 96 cach include an angled edge portion 122 extending from top edge
116 of each end panel 26 or 34. Angled edge portions 122 of adjacent minor bottom flaps
62, 64, 70, and 72 substantially align to form a bottom notch 124 1n minor bottom flap
assemblies 118, and angled edge portions 122 of adjacent minor top flaps 86, 88, 94, and
96 substantially align to form a top notch 126 1n minor top flap assemblies 120. Bottom
and top notches 124 and 126 are sized to receive a reinforcement structure formed from

reinforcement panels 104.

[0049] Morcover, at least a portion 128 of minor bottom flaps 62, 64, 70,
and 72 and minor top flaps 86, 88, 94, and 96 are oriented to overlap with each other when

blank 10 1s formed 1nto container 200 (shown 1n FIG. 2). More specifically, when the end
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walls of container 200 are formed, reinforcement panels 104 are rotated inwardly about
fold lines 102. This results in minor bottom flaps 62, 64, 70, and 72 and minor top flaps
86, 88, 94, and 96 moving relative to each other such that the flaps at least partially overlap
with each other and, 1n one embodiment, are glued together. More specifically, a cut line
129 1s defined between adjacent minor bottom flaps 62, 64, 70, and 72 and adjacent minor
top flaps 86 and 88, and 94 and 96. Cut lines 129 define free edges 131 of adjacent minor
bottom flaps 62, 64, 70, and 72 and adjacent minor top flaps 86 and &8, and 94 and 96. As
such, cut lines 129 enable free edges 131 to crossover each other when forming the end
walls of container 200. Further, portions 128 of adjacent minor flaps are positioned

adjacent to cach other, and at least partially define bottom and top notches 124 and 126.

[0050] FIG. 2 15 a perspective view of a container 200 formed from first
blank 10 of sheet material, and FIG. 3 1s an enlarged perspective view of a portion of
container 200 (shown in FIG. 2). In the example embodiment, container 200 includes two
side walls 202, two end walls 204, corner walls 206, and a bottom wall 208. Each of walls
202, 204, 206, and 208 define an interior cavity 210 within container 200. Morcover, as
will be described 1n more detail below, end panels 26 and 34 arc foldable along fold lines
102 such that reinforcement panels 104 (cach shown 1n FIG. 1) move inwardly towards

interior cavity 210 of container 200 to form a reinforcement structure 212.

[0051] Container 200 1s formed by folding first blank 10 along fold lines,
perforation lines, and/or score lines. Specifically, end walls 204 are formed by folding end
pancls 26 and 34 along fold lines 102 such that reinforcement panels 104 move inwardly
towards interior cavity 210 of container 200 forming reinforcement structure 212. In one
embodiment, end panels 26 and 34 are folded along fold lines 102 such that reinforcement
pancls 104 are oriented at an oblique angle relative to each other. For example, the angle
defined between reinforcement panels 104 1s within a range between about 0 degrees and
about 180 degrees. As such, end walls 204 have a width less than width W, of end panels
26 and 34. Morcover, end pancls 26 and 34 are folded along fold lines 102 such that at
lecast portions 128 of ecach minor bottom flap 62, 64, 70, and 72 overlap with cach other
forming minor bottom flap assemblies 118. Minor bottom flap assemblics 118 are then
rotated inwardly along fold lines 66, 68, 74, and 76 until minor bottom flap assemblies 118
are substantially perpendicular to end panels 26 and 34.
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[0052] Side walls 202 and corner walls 206 are formed by rotating glue
joint panel 20, by rotating side panels 22 and 30, and by rotating corner panels 24, 28, and
32 about fold lines 38, 40, 42, 44, 46, 48, and 50. Joining tab 36 then rotates about fold
line 52 to couple to glue joint panel 20. Bottom wall 208 1s formed by rotating major
bottom panels 54 and 58 mwardly to couple major bottom panels 54 and 58 to minor
bottom flap assemblics 118. More specifically, interior surfaces 14 of major bottom flaps

54 and 58 couple to exterior surfaces 12 of at least one of minor bottom flaps 62, 64, 70,

and 72.

[0053] Referring to FIG. 3, reinforcement panels 104 cach include a
bottom edge 214 that defines a reinforcement base 216 of reinforcement structure 212.
Reinforcement base 216 and bottom notch 124 have a substantially stmilar profile, which
facilitates coupling reinforcement base 216 to interior surface 14 (shown in FIG. 1) of
bottom wall 208. More specifically, bottom notch 124 1s sized to receive at least a portion
of reimnforcement structure 212, such that reinforcement base 216 extends through bottom
notch 124 to couple to at least one of major bottom panels 54 and 58. Morcover, a bottom
cdge 218 of joining tab 36 also couples to at least one of major bottom panels 54 and 58.
As described above, fold lines 102 are oriented such that reinforcement panels 104 extend
between bottom edge 114 and top edge 116 of end panels 26 and 34. Likewise, glue joint
panecl 20 and corner panels 24, 28, and 32 extend between bottom edge 114 and top edge
116 of end panecls 26 and 34. As such, coupling bottom edges 214 and 218 of
reinforcement panels 104, joining tab 36, and corner panels 24, 28, and 32 to major bottom
pancls 54 and 58 facilitates ensuring a substantially uniform pressure distribution 1s formed

across bottom wall 208 when additional containers are stacked on top of container 200.

[0054] FIG. 4 1s a top plan view of a second blank 300 of sheet material
for forming a container 400 1n accordance with another embodiment of the disclosure, FIG.
5 18 a perspective view of container 400 formed from second blank 300 of sheet materal,
and FIG. 6 1s an enlarged perspective view of a portion of container 400. In the example
embodiment, second blank 300 includes a plurality of bottom panels and/or bottom flaps
for forming a bottom wall of container 400. For example, first side panel 22 includes first
major bottom panel 54 extending therefrom along fold line 56, second side panel 30
includes second major bottom panel 58 extending therefrom along fold line 60, first end

panel 26 includes a fifth minor bottom flap 302 and a sixth minor bottom flap 304



CA 02990604 20177-12-21

WO 2017/003495 -11- PCT/US2015/046234

extending therefrom along fold lines 66 and 68, and second end panel 34 includes a seventh
minor bottom flap 306 and an eighth minor bottom flap 308 extending therefrom along fold
lines 74 and 76.

[0055] Second blank 300 also includes a plurality of top panels and/or top
flaps for forming a top wall of container 400. For example, first side panel 22 includes first
major top panel 78 extending therefrom along fold line 80, second side panel 30 includes
second major top panecl 82 extending therefrom along fold line 84, first end pancl 26
includes a fifth minor top flap 310 and a sixth minor top flap 312 extending therefrom
along fold lines 90 and 92, and second end panel 34 includes a seventh minor top flap 314

and an eighth minor top flap 316 extending therefrom along fold lines 98 and 100.

[0056] In one embodiment, adjacent minor bottom flaps 302, 304, 306,
and 308 and adjacent minor top flaps 310, 312, 314, and 316 form minor flap assemblies.
More specifically, minor bottom flaps 302 and 304, and 306 and 308 form minor bottom
flap assemblies 318, and minor top flaps 310 and 312, and 314 and 316 form minor top flap
assemblies 320. Minor bottom flaps 302, 304, 306, and 308 cach include a straight edge
portion 322 extending from bottom edge 114 of cach end panel 26 or 34. Morcover, minor
top flaps 310, 312, 314, and 316 cach include straight edge portion 322 extending from top
edge 116 of each end panel 26 or 34. Straight edge portions 322 of adjacent minor bottom
flaps 302, 304, 306, and 308 and adjacent minor top flaps 310, 312, 314, and 316 are
separated by a gap 324 having a length less than a width of reinforcement panels 104 1n
cach end panel 26 and 34. As such, at least a portion 128 of minor bottom flaps 302, 304,
306, and 308 and minor top flaps 310, 312, 314, and 316 are oriented to overlap with each
other when end panels 26 and 34 are folded along the plurality of fold lines 102. In one
embodiment, portions 128 of adjacent minor bottom flaps are glued together to form

container 400.

[0057] Referring to FIG. 5, container 400 1s formed by folding second
blank 300 along fold lines, perforation lines, and/or score lines. Specifically, end walls 204
arc formed by folding end panels 26 and 34 along fold lines 102 such that reinforcement
pancls 104 move inwardly towards interior cavity 210 of container 400 forming a
reinforcement structure 402. In one embodiment, end panels 26 and 34 are folded along

fold lines 102 such that reinforcement panels 104 are oriented i face-to-face contact with
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cach other and, in one embodiment, glued together to form reinforcement structure 402.
As such, end walls 204 have a width less than width W, of end pancls 26 and 34.
Moreover, end panels 26 and 34 are folded along fold lines 102 such that at least portions
128 of each minor bottom flap 302, 304, 306, and 308 overlap with each other forming
minor bottom flap assemblies 318. Minor bottom flap assemblies 318 are then rotated
inwardly along fold lines 66, 68, 74, and 76 until minor bottom flap assemblies 318 are
substantially perpendicular to end panels 26 and 34.

[0058] Side walls 202 and corner walls 206 are formed by rotating glue
joint panel 20, by rotating side panels 22 and 30, and by rotating corner panels 24, 28, and
32 about fold lines 38, 40, 42, 44, 46, 48, and 50. Joining tab 36 then rotates about fold
line 52 to couple to glue joint panel 20. Bottom wall 208 1s formed by rotating major
bottom panels 54 and 58 mwardly to couple major bottom panels 54 and 58 to minor
bottom flap assemblies 318. More specifically, interior surfaces 14 (shown in FIG. 4) of

major bottom flaps 54 and 58 couple to exterior surfaces 12 of at least one of minor bottom

flaps 302, 304, 306, and 308.

[0059] Reterring to FIG. 6, reinforcement panels 104 each include bottom
cdge 214 that defines a reinforcement base 404 of reinforcement structure 402.
Reinforcement base 404 couples to interior surface 14 of at least one of minor bottom flaps
302, 304, 306, and 308 to provide additional compression strength to container 400. More
specifically, in the example embodiment, portions 128 of minor bottom flaps 302, 304,
306, and 308 extend across a gap 406 formed in bottom wall 208 (shown 1n FIG. 5) defined
between major bottom flaps 54 and 58. As such, extending portions 128 across gap 406
cnables reinforcement base 404 to be coupled to minor bottom flaps 302, 304, 306, and
308, and facilitates ensuring a compressive load induced from additional containers stacked

on top of container 400 1s distributed to bottom wall 208.

[0060] FIG. 7 1s a top plan view of a third blank 500 of sheet material for
forming a container 600 m accordance with another embodiment of the disclosure, and
FIG. 8 1s a perspective view of container 600 formed from third blank 500 of sheet
material. In the example embodiment, third blank 500 includes, from a leading edge 516 to
a trailing edge 518, a first side panel 522, a first end panel 526, a second side panel 530, a
second end panel 534, and a joming tab 536 coupled together along preformed, generally
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parallel fold lines 542, 544, 550, and 552, respectively. As such, third blank 500 forms a

four-sided container 600 similar to eight-sided container 400.

[0061] FIG. 9 1s a top plan view of a fourth blank 700 of sheet material for
forming a container 800 1 accordance with another embodiment of the disclosure, and
FIG. 10 1s a perspective view of container 800 formed from fourth blank 700 of sheet
material. In the example embodiment, an access opening 702 1s defined 1n at least one of
the two opposing side panels. More specifically, access opening 702 1s defined 1n second
side panel 730, which provides access and/or a view of products within interior cavity 810
of container 800. As such, products within container 800 can be removed therefrom

through access opening 702.

[0062] Referring to FIG. 10, container 800 includes an open top 812 at
least partially defined by top edges of glue joint panel 720, side panels 722 and 730, end
pancls 726 and 734, joining tab 736 and corner panels 724, 728, and 732 (cach shown 1n
FIG. 9). Open top 812 provides further access and/or a view of products within interior

cavity 810 of container 800.

[0063] FIG. 11 1s a top plan view of a fifth blank 900 of sheet material for
forming a container 1000 1n accordance with another embodiment of the disclosure, and
FIG. 12 1s a perspective view of container 1000 formed from fifth blank 900 of sheet
material. In the example embodiment, fifth blank 900 includes, from a leading edge 916 to
a trailing edge 918, a first side panel 922, a first end panel 926, a second side panel 930, a
second end panel 934, and a joining tab 936 coupled together along preformed, generally
parallel fold lines 942, 944, 950, and 952, respectively. An access opening 902 1s defined
in second side panel 930. As such, fifth blank 900 forms a four-sided container 1000

similar to eight-sided container 800.

[0064] FIG. 13 1s a top plan view of a sixth blank 1100 of sheet material
for forming a container 1200 1 accordance with another embodiment of the disclosure, and
FIG. 14 1s a perspective view of container 1200 formed from sixth blank 1100 of sheet
material. In the example embodiment, sixth blank 1100 includes a top flap extending from
top edge 1116 of cach end panel 1126 and 1134. More specifically, a first top flap 1104 1s
coupled to one minor end panel 108 1n end panel 1126, and a second top flap 1106 1s

coupled to one minor end panel 110 1n end panel 1134. First and second top flaps 1104
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and 1106 extend across top edges 1116 of end panels 1126 and 1134, and a width W, of
top flaps 1104 and 1106 arc less than width W, of end panels 1126 and 1134. As such,
when forming container 1200, end panels 1126 and 1134 are folded along the plurality of
fold lines 102 until the width of end walls 1204 are substantially equal to width W, of top
flaps 1104 and 1106. An access opening 1102 1s defined in second side panel 1130.
Moreover, referring to FIG. 14, first and second top flaps 1104 and 1106 are foldable to

couple to each respective end panel 1126 and 1134. In one embodiment, first and second

top flaps 1104 and 1106 are glued to end panels 1126 and 1134.

[0065] FIG. 15 1s a top plan view of a seventh blank 1250 of sheet
material for forming a container 1252 1n accordance with another embodiment of the
disclosure, and FIG. 18 15 a perspective view of container 1252 formed from seventh blank
1250 of sheet material. Seventh blank 1250 includes minor bottom flaps 1324, 1326, 1328,
and 1330 that each include an angled edge portion 1310 extending from a bottom edge
1339 of cach end panel 1126 and 1134. Minor bottom flaps 1324, 1326, 1328, and 1330
also include a straight edge portion 1318 extending from cach angled edge portion 1310
such that adjacent minor bottom flaps 1324, 1326, 1328, and 1330 arc separated by a gap
1320 having a length less than a width of reinforcement panels 104 1n each end panel 1126
and 1134. As such, first portions 1322 of minor top flaps 1324, 1326, 1328, and 1330 do
not overlap when end panels 1126 and 1134 are folded along the plurality of fold lines 102.

[0066] Morcover, referring to FIG. 16, first and second top flaps 1104 and
1106 arc foldable to couple to cach respective end panel 1126 and 1134. In one
embodiment, first and second top flaps 1104 and 1106 are glued to end panels 1126 and
1134. Seventh blank 1250 also includes a first major bottom flap 1331 and a second major
bottom flap 1333. When forming container 1252, at least a portion of first and second
major bottom flaps 1331 and 1333 overlap with cach other and are glued together to
facilitate stabilizing container 1252 during formation thercof. More specifically, 1in the
cas¢ when container 1252 1s formed on a machine having a mandrel, flaps 1331 and 1333
ar¢ folded over and glued during the formation process such that container 1252 1s

maintained 1n an erected position, as will be described 1n more detail below.
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[0067] FIG. 17 1s a top plan view of an eighth blank 1300 of sheet
material for forming a container 1400 1n accordance with another embodiment of the
disclosure, and FIG. 18 1s a perspective view of container 1400 formed from eighth blank
1300 of sheet material. In the example embodiment, eighth blank 1300 includes minor top
flaps 1302, 1304, 1306, and 1308 that cach include an angled edge portion 1310 extending
from a top edge 1312 of cach end panel 1314 and 1316. Minor top flaps 1302, 1304, 1306,
and 1308 also include a straight edge portion 1318 extending from cach angled edge
portion 1310 such that adjacent minor top flaps 1302, 1304, 1306, and 1308 are separated
by a gap 1320 having a length less than a width of reinforcement panels 104 1n each end
panel 1314 and 1316. As such, first portions 1322 of minor top flaps 1302, 1304, 1306,
and 1308 do not overlap when end panels 1314 and 1316 are folded along the plurality of
fold lines 102. Eighth blank 1300 also mmcludes minor bottom flaps 1324, 1326, 1328, and
1330 that are configured similarly to minor top flaps 1302, 1304, 1306, and 1308.

[0068] Morecover, cighth blank 1300 1ncludes first major bottom flap
1331, second major bottom flap 1333, first major top flap 1335, and second major top flap
1337. Referring to FIG. 18, when forming container 1400, at least a portion of first and
second major bottom flaps 1331 and 1333 overlap with each other and are glued together to
facilitate stabilizing container 1400 during formation thercof. Morcover, minor bottom
flaps 1324, 1326, 1328, and 1330 are glued to first and second major bottom flaps 1331
and 1333 to facilitate stabilizing container 1400. As such, as will be described 1n more

detail below, gluing bottom flaps 1324, 1326, 1328, and 1330, and flaps 1331 and 1333

together enables container 1400 to be formed on a mandrel.

[0069] FIG. 19 1s a top plan view of a ninth blank 1500 of sheet material
for forming a container 1600 1 accordance with another embodiment of the disclosure, and
FIG. 20 1s a perspective view of container 1600 formed from ninth blank 1500 of sheet
material. In the example embodiment, minor top flaps 1302, 1304, 1306, and 1308 cach
include first portions 1322 and second portions 1332 that extend from opposing sides of
cach minor top flap 1302, 1304, 1306, and 1308. As such, when contamer 1600 1s formed,
second portions 1332 extend towards top edges 1334 of side panels 1336 and 1338. More
specifically, a cut line 1340 1s defined between first minor top flap 1302 and a first top flap
1342, and cut line 1340 1s defined between second minor top flap 1304 and a second top
flap 1344, and cut line 1340 1s defined between third minor top flap 1306 and second top



CA 02990604 20177-12-21

WO 2017/003495 -16- PCT/US2015/046234

flap 1344. As such, side edges 1346 of second portions 1332 extend along top edges 1334

when container 1600 1s formed.

[0070] FIG. 21 1s a top plan view of a tenth blank 1700 of sheet material
for forming a container 1800 1 accordance with another embodiment of the disclosure, and
FIG. 22 1s a perspective view of container 1800 formed from tenth blank 1700 of sheet
material. In the example embodiment, minor top flaps 1302 and 1304 include a plurality of
fold lines 1348 substantially aligned with fold lines 102 1n end panel 1314, and minor top
flaps 1306 and 1308 include a plurality of fold lines 1348 substantially aligned with fold
lines 102 1n end panel 1316. More specifically, a center fold line 1350 1s defined between
adjacent minor top flaps. As such, when container 1800 1s formed, minor top flaps 1302,
1304, 1306, and 1308 fold along fold lines 1348 such that first portions 1322 move

inwardly towards an internal cavity of container 1800.

[0071] FIG. 23 1s a top plan view of a cleventh blank 1900 of sheet
material for forming a container 2000 1n accordance with another embodiment of the
disclosure, and FIG. 24 1s a perspective view of container 2000 formed from eleventh blank
1900 of sheet material. In the example embodiment, minor top flaps 1302, 1304, 1306, and
1308 each include first portions 1322 and second portions 1332 that extend from opposing
sides of each minor top flap 1302, 1304, 1306, and 1308. As such, when container 2000 18

formed, second portions 1332 extend towards top edges 1334 of side panels 1336 and
1338.

[0072] FIG. 25 1s a top plan view of a twelfth blank 2100 of sheet material
for forming a container 2200 1 accordance with another embodiment of the disclosure, and
FIG. 26 1s a perspective view of container 2200 formed from twelfth blank 2100 of sheet
material. In the example embodiment, blank 2100 includes a first coupling flap 1352
extending from a first side edge 1354 of first top flap 1342, a second coupling flap 1356
extending from a second side edge 1358 of first top flap 1342, a third coupling flap 1360
extending from a first side edge 1362 of second top flap 1344, and a fourth coupling flap
1364 extending from a second side edge 1366 of second top flap 1344. As such, when
container 2200 1s formed, coupling flaps 1352, 1356, 1360, and 1364 couple (e.g., are

olued) to an external surface of respective end panels 1314 and 1316 to facilitate closing
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container 2200. Moreover, first and second top flaps 1342 and 1344 overlap with each

other and, 1n one embodiment, are glued together to facilitate closing container 2200.

[0073] FIG. 27 1s a top plan view of a thirteenth blank 2300 of sheet
material for forming a container 2400 1n accordance with another embodiment of the
disclosure, and FIG. 28 1s a perspective view of container 2400 formed from thirteenth
blank 2300 of sheet material. In the example embodiment, blank 2300 includes a first
bottom flap 1368 and a second bottom flap 1370. Blank 2300 also includes a fifth coupling
flap 1372 extending from a first side edge 1374 of first bottom flap 1368, a sixth coupling
flap 1376 extending from a second side edge 1378 of first bottom flap 1368, a seventh
coupling flap 1380 extending from a first side edge 1382 of second bottom flap 1370, and
an cighth coupling flap 1384 extending from a second side edge 1386 of second bottom
flap 1370. As such, when container 2400 1s formed, coupling flaps 1372, 1376, 1380, and
1384 couple to an external surface of respective end panels 1314 and 1316 to facilitate
closing container 2400. In one embodiment, coupling flaps 1372, 1376, 1380, and 1384
arc glued to end panels 1314 and 1316. Referring to FIG. 28, when forming container
2400, at least a portion of first and second bottom flaps 1368 and 1370 overlap with each
other and, 1n one embodiment, are glued together to facilitate stabilizing container 2400
during formation thercof. Alternatively, either coupling flaps 1372, 1376, 1380, and 1384
and first and second bottom flaps 1368 and 1370 are glued together to form container 2400.

[0074] FIG. 29 1s a top plan view and a perspective view of an example
four-sided container 2500 without a reinforcement structure, and FIG. 30 1s a top plan view
and a perspective view of an example eight-sided container 2600. Containers 200, 2500,
and 2600 were subjected to a series of compression tests to determine the compression
strength of each container. More specifically, containers 200, 2500, and 2600 were formed
from the same blank of sheet material, wherein the blank of sheet material was stored at a
temperature of about 70°F and at a relative humidity of about 50%. Containers 200, 2500,
and 2600 were then subjected to a dynamic compression test that compressed the
containers until failure. As used herein, “tare weight” refers to the weight of a formed

container without any product in the container.
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TABLE 1
. Areca of Blank | Tare Weight Compression Efﬁc1eqcy
Container (sq ft.) (Ibs) strength (psi) (compression/lb
11 P of fiber)
200 9.6191 1.551 1620 1044.49
2500 9.6680 1.558 1020 654.69
2600 9.2969 1.499 1260 840.56

[0075] As shown 1n Table 1, ecach of containers 200, 2500, and 2600 had

similar blank arcas and fiber weights. However, the configuration of container 200
resulted 1n an increased compression strength when compared to containers 2500 and 2600.
More specifically, container 200 had a 37% improvement 1n compression strength when
compared to container 2500, and container 200 had a 22% improvement in compression
strength when compared to container 2600. Thus, reinforcement structure 212 provides a
significant increase 1n the stacking strength of the container without increasing the need for

additional blank material.

[0076] FIG. 31 illustrates an exemplary series of process steps for forming
container 200. In the example embodiment, container 200 1s formed from blank 10 1n a
first process step 2702 that mmcludes moving minor bottom flaps 62 and 70, and minor top
flaps 86 and 94 inwardly from the remainder of blank 10. A second process step 2704
includes folding blank 10 about fold lines such that remmforcement panels 104 move
inwardly, and such that minor bottom flap 62 at least partially overlaps with minor bottom
flap 64, minor bottom flap 70 at least partially overlaps with minor bottom flap 72, minor
top flap 86 at least partially overlaps with minor top flap 88, and minor top flap 94 at lcast
partially overlaps with minor top flap 96. A third process step 2706 includes coupling
overlapping portions 128 of adjacent minor bottom and top flaps to each other. A fourth
process step 2708 and a fifth process step 2710 include folding blank 10 about fold lines
such that joining tab 36 couples to glue joint panel 20. Minor flap assemblies 118 are then
rotated inwardly 1n sixth process step 2712, and major bottom flaps 54 and 58 are rotated
inwardly to couple to minor flap assemblies 118 in a seventh process step 2714 resulting 1n

a formed container 200.
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[0077] In some embodiments, container 200 1s formed with a machine,
such as a high-speed container forming machine having a mandrel for forming container
200. For example, at least a portion of container 200, such as reinforcement structure 212,
1s pre-formed prior to being wrapped around the mandrel. The mandrel includes multiple
faces for forming side walls 202, end walls 204, and bottom wall 208 of container 200. At
lcast one face of the mandrel includes a recess sized to receive a corresponding
reinforcement structure 212 therem. As such, container 200 may be formed either

automatically or semi-automatically with the high-speed container forming machine.

[0078] FIG. 32 1llustrates an alternative series of process steps for forming
container 1400. In the example embodiment, container 1400 1s formed from blank 1300 1n
a first process step 2802 that includes folding blank 1300 about fold lines such that end
pancls 1314 and 1316 rotate inwardly towards ecach other. A second process step 2804
includes folding blank 1300 about fold lines such that reinforcement panels 104 move
inwardly to form reinforcement structures 212. A third process step 2806 and a fourth
process step 2808 includes folding blank 1300 about fold lines such that side panel 1336
rotates inwardly, and such that joining tab 36 couples to glue joint panel 20. Minor bottom
flaps 1324, 1326, 1328, and 1330 arc then rotated inwardly 1n a fifth process step 2810, and
major bottom flap 1331 1s rotated inwardly 1n a sixth process step 2812. A seventh process
step 2814 1ncludes rotating major bottom flap 1333 inwardly for coupling to major bottom
flap 1331. In one embodiment, major bottom flap 1333 1s glued to major bottom flap 1331
to facilitate maintaining the shape of reinforcement structures 212 when container 1400 1s
removed from a container forming machine, for example. More specifically, gluing major
bottom flaps 1331 and 1333 together facilitates restricting the walls of container 1400 from

expanding and thus unfolding reinforcement panels 104.

[0079] This written description uses cexamples to disclose various
implementations, including the best mode, and also to enable any person skilled in the art
to practice the various implementations, mcluding making and using any devices or
systems and performing any incorporated methods. The patentable scope of the disclosure

is defined by the claims, and may include other examples that occur to those skilled 1n the
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art. Such other examples are intended to be within the scope of the claims if they have
structural clements that do not differ from the literal language of the claims, or if they
include equivalent structural clements with 1nsubstantial differences from the literal

language of the claims.
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WHAT IS CLAIMED I8:

1. A blank of sheet material for forming a container, said blank of sheet

material comprising:
at least one major bottom panel;

two opposing side panels; and

two opposing end panels, wherein each end panel comprises a plurality of
fold lines that define two opposing side edges, a first minor end panel, a second minor end
pancl, and at lcast two reinforcement pancls positioned between the two side edges,
wherein the at least two reinforcement panels are configured to move inwardly towards an
interior cavity of the container forming a reinforcement structure when the container 18

formed.

2. The blank of sheet material 1n accordance with Claim 1 further
comprising a first minor bottom flap and a second minor bottom flap extending from a

bottom edge of a first of the two opposing end panels.

3. The blank of sheet material in accordance with Claim 2 further
comprising a third minor bottom flap and a fourth minor bottom flap extending from a

bottom edge of a second of the two opposing end pancls.

4. The blank of sheet material in accordance with Claim 2, wherein an
angled edge portion 1s defined 1n cach of the first and second minor bottom flaps, the
angled edge portions extending from the bottom edge of the first opposing end panel and
configured to form a notch sized to receive at least a portion of the reinforcement structure

when the container 1s formed.

5. The blank of sheet material in accordance with Claim 2, wherein at
lcast a portion of the first and second minor bottom flaps are oriented to overlap with each

other when the first end panel 1s folded along the plurality of fold lines.

6. The blank of sheet material in accordance with Claim 2, wherein the
first and second minor bottom flaps each comprise a straight edge portion extending from

the bottom edge of the first end panel, the straight edge portions of the first and second
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minor bottom flaps separated by a distance less than a width of the at least two

reinforcement panels.

7. The blank of sheet material in accordance with Claim 1, wherein the
plurality of fold lines are oriented such that the at least two reinforcement panels extend

between a top edge and a bottom edge of each end panel.

8. The blank of sheet material in accordance with Claim 7, wherein the
at least two reinforcement panels are oriented at an oblique angle relative to each other

when the reinforcement structure 1s formed.

9. The blank of sheet material in accordance with Claim 7, wherein the
at least two reinforcement panels are oriented 1n face-to-face contact with each other when

the reinforcement structure 1s formed.

10.  The blank of sheet material in accordance with Claim 1 further
comprising a plurality of corner panels, cach corner panel positioned between one of the
two opposing end panels and one of the two opposing side panels that are adjacent to one

another.

11.  The blank of sheet material 1n accordance with Claim 1 further
comprising a first major bottom panel extending from a bottom edge of a first of the two
opposing side panels, and a second major bottom panel extending from a bottom edge of a

second of the two opposing side panels.

12. The blank of sheet material in accordance with Claim 11, wherein at
least a portion of the first and second major bottom panels overlap with each other when a

bottom wall of the container 1s formed.

13. The blank of sheet material in accordance with Claim 1 further
comprising a first minor top flap and a second minor top flap extending from a top edge of

a first of the two opposing end panels.

14. A container formed from a blank of sheet material, said container

comprising;:

two side walls;
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two end walls, each end wall comprising a plurality of fold lines that define
two opposing side edges, a first minor end panel, a second minor end panel, and at lcast
two reinforcement panels positioned between the two side edges, wherein the two end
walls are folded along the plurality of fold lines such that the at least two reinforcement
pancls move inwardly towards an interior cavity of the container forming a reinforcement

structure; and
a bottom wall.

15. The container 1n accordance with Claim 14, wherein the at least two

reinforcement panels are oriented at an oblique angle relative to each other.

16. The container 1n accordance with Claim 15, wherein the bottom wall
comprises a first minor bottom flap and a second minor bottom flap extending from a

bottom edge of a first of the two end walls.

17.  The container in accordance with Claim 16, wherein an angled edge
portion 1s defined 1n each of the first and second minor bottom flaps, the angled edge
portions extending from the bottom edge of the first end wall and configured to form a
notch oriented such that a bottom edge of the at least two reinforcement panels extends

therethrough.

18. The container 1n accordance with Claim 14, wherein the at least two

reinforcement panels are oriented 1n face-to-face contact with each other.

19. The container 1n accordance with Claim 18, wherein the bottom wall
comprises a first minor bottom flap and a second minor bottom flap extending from a
bottom edge of a first of the two end walls, wherein at least a portion the first and second

minor bottom flaps are oriented to overlap with each other.

20.  The container 1n accordance with Claim 19, wherein a bottom edge
of the at least two reinforcement panels 18 adjacent to an interior surface of at least one of

the first and second minor bottom flaps.



10

15

CA 02990604 20177-12-21

WO 2017/003495 -24- PCT/US2015/046234

21.  The container 1n accordance with Claim 14 further comprising a
plurality of corner panels, cach corner panel positioned between one of the two side walls

and one¢ of the two end walls that are adjacent to one another.

22. The container in accordance with Claim 14, wherein the bottom
walls comprises a first major bottom panel extending from a bottom edge of a first of the
two side walls, and a second major bottom panel extending from a bottom edge of a second

of the two side walls.

23. The container in accordance with Claim 22, wherein at least a
portion of the first and second major bottom panecls overlap with each other and are

adhered to each other when the bottom wall of the container is formed.

24.  The container 1n accordance with Claim 14 further comprising a first
minor top flap and a second minor top flap extending from a top edge of a first of the two

end walls.

25. A method of forming a container from a blank of sheet material, the
blank of sheet material including at least one major bottom panel, two side panels, two end
panels, and two minor bottom flaps, wherein each end panel includes a plurality of fold
lines that define two opposing side edges, a first minor end panel, a second minor end
pancl, and at least two reinforcement panels positioned between the two side edges, said

method comprising:

folding the two end panels along the plurality of fold lines such that the at
lecast two reinforcement pancls move inwardly towards an interior cavity of the container
forming a reinforcement structure, and such that at least a portion of cach minor bottom

flap overlap with each other forming a minor bottom flap assembly;

rotating inwardly the minor bottom flap assembly until the minor bottom

flap assembly 1s substantially perpendicular to the two end panels; and

rotating inwardly the at least one major bottom panel to couple the at least
on¢ major bottom panel to the minor bottom flap assembly forming a bottom wall of the

container, and to couple the bottom wall of the container to the reinforcement structure.
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26.  The method 1in accordance with Claim 25, wherein folding the two
end panels comprises folding the two end panels along the plurality of fold lines such that

the at least two reinforcement panels are oriented at an oblique angle relative to each other.

27.  The method 1in accordance with Claim 25, wherein folding the two

end panels comprises folding the two end panels along the plurality of fold lines such that

the at least two reinforcement panels are 1n face-to-face contact with each other.



CA 02990604 20177-12-21

WO 2017/003495 PCT/US2015/046234

-
cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

\\\\\\

AAAAA

- PR e e e ek wl W TR Ve A e wh wh v W PR e b A PR VR e e

§
EEE ' .
-
VWA NANAARAA AN AN AN S T R R o B R T L R R wrcoeonwww

J N X

,“ 4

[

..............................................................



201°7-12-21

CA 02990604

PCT/US2015/046234

WO 2017/003495

2137

F1G. 2

202

206

204



201°7-12-21

CA 02990604

PCT/US2015/046234

WO 2017/003495

3/371

F1G. 3

LR B B B » L4
taaads s re e LR

Do, rac

- h s .
4
v 4N

~‘.§\..§Q

a4 raAanace/s e ar
d + -

(AL AL

4 ¢ 49 2 40 00

N .5.0 SR MM R .0000.00cc.cioo.cccc‘oooc.c\o
.c.\-.\ﬂs\\\‘\c0.0000.000«.00«0.0«0
yYrv vsv vw vy

Bl A NN AL A aaaaur
- - - - Y. s s
s PP PSS SFA IR A




CA 02990604 20177-12-21

WO 2017/003495 PCT/US2015/046234

&
B e e
Cj . .' - )
c:) ORI A Wi OO OOF  WOOOOOE SO0 WO OO OO SO
ap |
- {3 3 Y % &
ey O N 3 PSS O ~ 7
£ yannd = 3
VVAARYY. VA AV WA
W

: -
MO RO DOND 0 : Q'? mmmmmmm S o~ %
N0 ey mm
o O - E/' > ‘3} 8 IS
% g; o o . s vt . e
3 Peo o s vl oo w0 mi - j o0
5 3 s Q -
; T 7
5 §
§ ?
| & E
< 3
> @R
o0 § To
/4

VAR
%
|

326

5 s
L/ A
: e
S NI
% |
< | |
= : & R
& A
e T ' Moo
L

14
20
16



CA 02990604 20177-12-21

WO 2017/003495 PCT/US2015/046234

FIG. 5 5/31
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FIG. 6 6/31
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