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METHOD AND SYSTEM FOR FORMING PACKAGES
CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Patent Application No. 62/542,863,
filed on August 9, 2017.

INCORPORATION BY REFERENCE

The disclosures of U.S. Provisional Patent Application No. 62/542,863, filed on August 9,
2017, U.S. Provisional Patent Application No. 62/231,723, filed July 14, 2015, U.S. Provisional
Patent Application No. 62/179,172, filed April 29, 2014, and U.S. Provisional Patent Application No.
62/179,480, filed May 8, 2015, U.S. Patent Application No. 14/496,252, filed September 25, 2014,
U.S. Patent Application No. 15/142,103, filed April 29, 2016, U.S. Patent Application No.
15/142,435, filed April 29, 2016, and U.S. Patent Application No. 15/209,013, filed July 13, 2016, are
hereby incorporated by reference as if presented herein in their entirety and are incorporated by

reference for all purposes.
BACKGROUND OF THE DISCLOSURE

The present disclosure generally relates to reinforced packages for holding products and to
methods of at least partially forming the packages. More specifically, the present disclosure is
directed to methods and systems for at least partially forming the packages including a bag or liner
having a sealed bottom portion and sealed side portions, the bag or liner being attached to a carton or

blank.

Bags or liners, such as paper or plastic bags, traditionally have been used for the packaging
and transport of products from bulk materials such as rice or sand to larger items. Bags or liners
generally are inexpensive and easy to manufacture and can be formed in different configurations and
sizes, and can be used for storage and transport of a wide variety of products. In particular, in the
food service industry, bags or liners are frequently used for packaging of prepared food items, such as
sandwiches, French fries, cereal, etc. Currently, there is a growing demand for bags or liners or
similar packages for use in packaging various products, including sandwiches, French fries, cereal,
and other prepared food items, for presentation to consumers. However, it is equally important that
the costs of such packages necessarily must be minimized as much as possible. While various
packages designs including reinforcing or supporting materials have been developed, often, the
manufacture of such specialty bags or liners having reinforcing layers or materials supplied thereto
has required multiple stages or operations, which can significantly increase the cost of manufacture of

such packages.
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SUMMARY OF THE DISCLOSURE

[0005] In general, one aspect of the disclosure is directed to a method of at least partially forming
reinforced packages. The method comprises moving a construct in a machine direction on a construct
conveyor. The construct conveyor can comprise a primary lug belt with a primary lug, the construct
can be disposed on the primary lug belt, and the moving the construct can comprise moving the
primary lug belt in the machine direction so that the primary lug pushes the construct in the machine
direction. The method further can comprise positioning a liner on the construct conveyor so that at
least a portion of the liner extends over at least a portion of the construct and moving the liner in the
machine direction on a secondary lug belt of the construct conveyor. The secondary lug belt can
comprise a secondary lug and the moving the liner can comprise moving the secondary lug belt in the

machine direction so that the secondary lug pushes the liner in the machine direction.

[0006] In another aspect, the disclosure is generally directed to a system for at least partially forming
reinforced packages. The system can comprise a construct conveyor comprising a primary lug belt
with a primary lug and a secondary lug belt with a secondary lug. The construct conveyor can move
the primary lug belt and the secondary lug belt in a machine direction. A construct can be positioned
on the construct conveyor, and the primary lug can push the construct in the machine direction. A
liner can be positioned on the construct conveyor and can at least partially overlap the construct. The

secondary lug can push the liner in the machine direction.

[0007] In another aspect, the disclosure is generally directed to a method of at least partially forming
reinforced packages. The method comprises moving a web of material in a first machine direction
through a liner forming section, forming at least a liner portion in the web of material during the
moving the web of material through the liner forming section, forming a liner by separating the liner
portion from the web of material, moving a construct in a second machine direction on a construct
conveyor, transferring the liner to the construct conveyor while moving the liner in the second
machine direction, and attaching the liner to the construct while moving the liner and the construct in

the second machine direction.

[0008] In another aspect, the disclosure is generally directed to a system for at least partially forming
reinforced packages. The system can comprise a liner forming section receiving a web of material
and at least partially forming at least a liner from the web of material. The liner forming portion can
have a first machine direction. A construct conveyor moving a construct in a second machine
direction. A transfer station can move the liner formed from the liner forming portion to the construct
conveyor. The construct conveyor can move the construct and the liner in a second machine
direction. The construct conveyor can comprises attachment features that at least partially attach the

liner to the construct.
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[0009] Additional aspects, features, and advantages of the present invention will become apparent

from the following description and accompanying figures.
BRIEF DESCRIPTION OF THE DRAWINGS

[0010] 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.

[0011] 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.

[0012] Fig. 1 is an exterior plan view of a blank used to form a carton of a package according to an

exemplary embodiment of the disclosure.

[0013] Fig. 2 is a plan view of a portion of a web for forming a bag of the package 152 according to

the exemplary embodiment of the disclosure.

[0014] Fig. 3 is an exterior plan view of the web of Fig. 2 after folding the web and forming bag

portions according to the exemplary embodiment of the disclosure.

[0015] Fig. 4 is an exterior plan view showing the bag formed from a bag portion of Fig. 3 attached
to the blank of Fig. 1 according to the exemplary embodiment of the disclosure.

[0016] Fig. 5 is a bottom view of the bag on the blank of Fig. 4.

[0017] Figs. 6-10 are various views of the package including the bag of Fig. 4 and the carton formed
from the blank of Fig. 4 in a flat configuration and in an erected configuration.

[0018] Figs. 11 and 12 are schematic perspective views of a system and method for forming the bag
portions of Fig. 3 in the web of Fig. 2, separating the bag portions into the bags of Fig. 4, and
attaching the bags to the blanks of Fig. 1 to form the combination of the bag and the blank of Fig. 4

according to a first embodiment of the disclosure.

[0019] Fig. 13 is a schematic perspective view of a transfer station and transverse construct

attachment system of the system of Figs. 11 and 12.
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[0020] Fig. 14 is a schematic perspective view of two bag conveyors of the transfer station of the

system of Fig. 13.

[0021] Fig. 15 is a schematic perspective view showing the overlaying of a bag on a construct by the

bag conveyor of Fig. 14 according to the first embodiment of the disclosure.

[0022] Fig. 16 is a schematic perspective view of a construct conveyor of the system of Figs. 11 and

12 according to the first embodiment of the disclosure.

[0023] Fig. 17 is a schematic perspective view of a system and method for attaching a liner to a

construct according to a second embodiment of the disclosure.

[0024] Fig. 18 is a schematic perspective view of a construct feeder and a portion of a construct

conveyor of the system of Fig. 17.

[0025] Fig. 19 is a schematic perspective view of a portion of the construct conveyor and an adhesive

applicator of the system of Fig. 17.

[0026] Figs. 20-22 are schematic perspective views of a liner feeder, a pair of nip rollers, and another

portion of the construct conveyor of the system of Fig. 17.

[0027] Fig. 23 is a schematic perspective view of the downstream end of the construct conveyor of

the system of Fig. 17.

[0028] Corresponding parts are designated by corresponding reference numbers throughout the

drawings.
DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

[0029] The present disclosure generally relates to a system and method of forming reinforced
packages for holding products such as food products or other articles. Packages according to the
present disclosure can accommodate articles of any shape. The packages can comprise a bag, liner, or
wrap material comprising a relatively flexible material attached to a reinforcing construct comprising
a relatively rigid material (e.g., paperboard). The bags or liners can generally be made from a paper,
plastic or other stock material and can be attached to the reinforcing construct. In one embodiment,
the liners comprise polyethylene material or any other suitable heat-sealable material. The reinforcing
construct can be of varying widths and can extend about or over the closed ends of the liners, in some
embodiments enclosing such closed ends, and will provide support for the liners upon loading with a

product or article or series of articles therein. In some embodiments, the reinforcing construct can be
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folded with their liners into a configuration supporting the liners in a freestanding, upright and opened

condition for ease of loading and ease of use.

[0030] Fig. 1 is a plan view of an interior surface 1 of a carton blank 10 for forming a reinforcing
carton 5 (Figs. 6-9) for holding a liner 3 (e.g., in the form of a bag 3) in a reinforced package 152
(Figs. 6-9) according to an embodiment of the disclosure. In one embodiment, the reinforced package
is similar or identical to the reinforced package of U.S. Patent Application No. 14/496,252, filed
September 25, 2014, the entire disclosure of which is incorporated by reference herein for all
purposes. One embodiment of the system and method of the present disclosure can form a series of
attached liner portions 2 (e.g., in the form of attached bag portions 2) (Fig. 3) from a web 101 (Figs. 2
and 11), separate the attached bag portions 2 from the web to form the separate bags 3, and attach the
bags 3 to respective blanks 10 (Figs. 4 and 5). Alternatively, the bags 3 could be formed separately.
The bag 3 has an open top end 7, a closed or sealed bottom end 9, and an interior space 150 for
holding a product. In one embodiment, the bag 3 has sealed sides 130 extending the length of the bag.
The reinforcing carton 5 has a bottom 20 (Fig. 9) that supports the sealed bottom 9 of the bag 3.
Alternatively, the carton 5 could have an open bottom and/or could be positioned to extend around a

middle portion or top portion of the bag 3 without departing from the disclosure.

[0031] As shown in Fig. 1, the carton blank 10 has a lateral axis L1 and a longitudinal axis L2. In
the illustrated embodiment, the carton blank 10 has a front panel 21 foldably connected to a first side
panel 28 at a first fold line 33, a back panel 23 foldably connected to the first side panel 28 at a second
fold line 37, and a second side panel 29 foldably connected to the front panel 21 at a third fold line 40.
As shown in Fig. 1, a second back panel or attachment flap 25 is foldably connected to the second
side panel 29 at a fourth fold line 43. In the illustrated embodiment, the first side panel 28 includes
two individual panel portions 28a, 28b foldably connected to one another along a lateral fold line 26.
Similarly, the second side panel 29 includes two individual panel portions 29a, 29b foldably

connected to one another along a lateral fold line 27.

[0032] In the illustrated embodiment, the first fold line 33 is segmented into two oblique fold line
segments 34, 35 extending from a vertex 30a. The second fold line 37 is segmented into two oblique
fold line segments 38, 39 extending from a vertex 30b. The third fold line 40 is segmented into two
oblique fold line segments 41, 42 extending from a vertex 31a. The fourth fold line 43 is segmented
into two oblique fold line segments 44, 45 extending from a vertex 31b. The fold lines 33, 37 can be
spaced apart from lateral fold line 26 so that the vertices 30a, 30b are spaced apart from the lateral
fold line 26 farther than the opposite ends of the oblique fold line segments 34, 35, 38, 39 (e.g., the
panel portions 28a, 28b and the first side panel 28 are widest between or adjacent the vertices 30a,
30b). Similarly, the fold lines 40, 43 are spaced apart from lateral fold line 27 so that the vertices 31a,
31b are spaced apart from the lateral fold line 27 farther than the opposite ends of the oblique fold line
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segments 41, 42, 44, 48 (e.g., the panel portions 29a, 29b and the first side panel 29 are widest
between or adjacent the vertices 31a, 31b). The fold lines 33, 37, 40, 43 could be omitted or could be
otherwise arranged, shaped, positioned, and/or configured without departing from the disclosure. For

example, the fold lines could be arcuate fold lines rather than segmented fold lines as shown.

[0033] As shown in Fig. 1, the blank 10 further can include a first bottom panel 51 foldably
connected to the back panel 23 at longitudinal fold line 71 and a second bottom panel 52 foldably
connected to the front panel 21 at longitudinal fold line 72. As illustrated, a bottom end flap 53 is
foldably connected to the second bottom panel 52 at fold lines 57. A locking tab 55 extends from the
second bottom panel 52 and is separable from the bottom end flap 53 along a cut 58. Furthermore, a
complementary locking notch or recess 54 is formed in the first bottom panel 51 and defines an edge
of the first bottom panel 51 for engaging the locking tab 55. The locking notch 54 is sized or
dimensioned to engage the locking tab 55, which can engage the notch 54 to assist in the locking the
first and second bottom end flaps 41, 45 together to form the bottom 20 of the carton 5. Further, as
shown in Figs. 1 and 4, the blank 10 can have a top edge 70 extending generally in the longitudinal
direction L2. Any of the bottom panels 51, 52, the bottom end flap 53, the locking features 54, 55,
and/or the top edge 70 could be omitted or could be otherwise arranged, shaped, positioned, and/or
configured without departing from the disclosure.

[0034] In the illustrated embodiment, the carton blank 10 and carton 5 can comprise any material
which is relatively rigid such as paperboard, clay-coated paperboard, solid bleached board (SBB)
paperboard, solid bleached sulphate (SBS) paperboard, Kraft line paperboard, or any other suitable
material without departing from the disclosure. In alternative embodiments, the carton blank 10 could
be otherwise shaped and could have alternative panel, flap, fold line, and/or panel portion

arrangements.

[0035] In alternative embodiments, the blank 10 can have alternative panel, fold line, and/or panel
portion arrangements. U.S. Patent Application No. 13/826,937, filed March 14, 2013, is incorporated
by reference herein for all purposes, and illustrates various reinforced packages including various
reinforcing constructs 5, blanks 10, and bags 3 that can be formed from the method and system of the
present disclosure. Alternatively, any suitable construct, carton, blank, and/or liner could be formed

by the method and system of the present disclosure.

[0036] Generally, the back panel 23 and the attachment flap 25 can be overlapped and glued and the
blank 10 may be folded about fold lines 26, 27, 33, 37, 40, 43 to position the front panel 21, side
panels 28, 29, and overlapped back panel 23 and attachment flap 25 to form the carton 5 (Fig. 6). The
bottom panels 51, 52 and the bottom end flap 53 can be overlapped and secured by adhesive and/or by
the locking features 54, 55 to from the closed bottom 20 of the carton 5. In the illustrated
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embodiment, the carton 5 can be positioned in a collapsed configuration (Fig. 6), wherein the front
and back panels 21, 23 are brought closer together, folding the side panels 28, 29 along fold lines 26,
27, and an opened configuration wherein the front and back panels 21, 23 are spaced apart and the
side panels 28, 29 are folded along the fold lines 33, 37, 40, 43 and pushed inwardly. The bottom 20
can fold inwardly when the carton 5 is in the collapsed configuration in the illustrated embodiment.
The reinforced carton 5 may be otherwise shaped, arranged, and configured without departing from
the disclosure. For example, the bottom 20 could be configured to fold outwardly when the carton is
in the collapsed configuration.

[0037] Fig. 2 shows a web 101 for forming the bags 3 that are attached to the respective blanks 10.
The web 101 in Fig. 2 includes a number of lines schematically showing the relative location of
different features formed in the web by the system and method of the present disclosure. These lines
may or may not be formed in the web prior to forming the bags (e.g., before the web is folded, heat
sealed, and/or cut). For example, the fold lines can be formed as the web is folded, the boarders of the
heat sealed areas can be formed by the shape of the heating elements as the web is heat sealed, and/or
the perforation lines can be formed by a perforator. Alternatively, some or all of the lines could be

printed or otherwise formed in the web prior to forming the bags.

[0038] The web 101 may be formed of generally non-permeable material or layers of material, such
that a formed bag 3 may hold liquid. The web 101 can comprise any suitable material which is
relatively flexible and relatively fluid impervious. The web 101 can comprise paper material
laminated with plastics such as polyethylene, polypropylene, polyethylene terephthalate, polystyrene,
polyvinyl chloride, or any other suitable material without departing from the disclosure. In one
embodiment, the web 101 can include a heat seal layer (e.g., on an interior surface of the web).
Alternatively, the web 101 could comprise a fluid pervious material or any other suitable material

without departing from the disclosure.

[0039] As shown in Fig. 2, the web 101 may include two sidewalls 105 foldably connected to gusset
panels 107 at fold lines 109, respectively, for each portion that forms a respective bag 3. The gusset
panels 107 may be foldably connected to one another at fold line 113. The web 101 may include seal
areas 115 extending along respective marginal areas of each portion that forms a respective bag 3 and
at least partially defined between lines 119. Any of the sidewalls 105, the gusset panels 107, and/or
the seal areas 115 could be omitted or could be otherwise arranged, shaped, positioned, and/or

configured without departing from the disclosure.

[0040] In one embodiment, and as described further below, the system and method of the present
disclosure can include a liner forming section that generally can fold the web 101 and form heat

sealed areas in the web to form the attached bag portions 2 (Fig. 3). In the illustrated embodiment, the
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web forming section folds a first portion 121 of the web 101 over a second portion 123 of the web
while pushing the gusset panels 107 inwardly to form a gusset 136 (Figs. 3-5 and 10). The folding of
the web 101 can form the fold lines 109, 113 where the web 101 is folded. The web forming section
further can form heat sealed areas 130 at the seal areas 115 in the web 101 so that portions of the web
101 are sealed at the bottom by the gusset 136 and at the sides by heat sealed areas 130. As shown in
Fig. 3, the heat sealed areas 130 extend along the marginal portions of each bag portion 2 so that the
heat sealed areas 130 each extend along the marginal side portions of two adjacent bag portions 2.
Accordingly, the web 101 is folded and sealed to form a series 125 of bag portions 2 as shown in Fig.
3.

[0041] In the illustrated embodiment, the bag portions 2 can be separated from the series 125 by
cutting at locations indicated by lines 117, generally bifurcating the heat sealed areas 130, and can be
glued to the front panels 21 of respective blanks 10 along glue strips G1, for example (Figs. 4 and 5).
In one embodiment, additional glue strips G2 subsequently can be applied to the blank 10 for
attaching the attachment flap 25 to the back panel 23 and/or for attaching the back panel 23 and/or the
attachment flap 25 to the bag. The bag 3 could be formed from the web 101 by alternative steps
without departing from the disclosure. For example, the lines 117 could be lines of weakening 117
(e.g., tear lines or perforation lines) in the web 101 so that the sealed portions of the web 101 are

separable from one another along the perforation lines 117 in an alternative embodiment.

[0042] The package 152 can be formed by forming the carton 5 around the bag 3 from the
combination of the bag 3 and the blank 10 shown in Figs. 4 and 5 such as by a folder/gluer system
(not shown). The package 152 can be in the collapsed configuration (Fig. 6) and the side panels 28,
29 can be squeezed inwardly (Fig. 7) to erect the package 152 into the opened configuration (Figs. 8-
10). The first, non-erect position illustrated reduces and/or minimizes (e.g., collapses) a volume of an
interior space 150 of the bag 3 such that the reinforced package is in a non-erect or semi-flattened
state. The non-erect state may facilitate easy stacking of a plurality of packages into, for example, a
shipment container and subsequent organization at a destination facility. When the package 152 is
moved to the erected or opened configuration, the side panels 28, 29 are pushed inwardly at the
respective fold lines 26, 33, 37 and 27, 40, 43 (Figs. 7 and 8). Accordingly, the front panel 21 and the
back panel 23 move away from one another and the bottom panels 51, 52 can fold along fold lines 57,
71, 72 to be generally coplanar, extending between the front panel and the back panel (Fig. 9).
Further, the sidewalls 105 of the bag 3 are glued to the respective front panel 21 and back panel 23 of
the carton 5, and the bag can be positioned in the open position by the front and back panels as the
side panels 28, 29 are moved inwardly (Figs. 8-10). In one embodiment, as the panels 105 of the bag
3 move away from one another, the gusset panels 107 can fold along fold lines 109, 113 to extend

across the bottom 9 of the opened bag 3 (e.g., as shown in Figs. 5 and 10). In the illustrated
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embodiment, the bag 3 is sealed at its sides by the heat sealed areas 130 and at its bottom by the
gusset panels 107 when the package 152 is in the collapsed configuration and in the opened
configuration. In the illustrated embodiment, the carton 5 can help retain the bag 3 in the open
configuration and can help support the bag 3 when held by a user and/or when resting on a surface S
(e.g., Fig. 8). The package could be otherwise shaped, arranged, and/or configured without departing

from the disclosure.

[0043] Fig. 11 illustrates an exemplary embodiment of a system 200 and method for forming
combinations of a construct attached to a liner (e.g., the bag 3 attached to the blank 10 as shown in
Figs. 4 and 5), which combinations can be formed into reinforced packages (e.g., reinforced packages
152) in accordance with the disclosure. In the illustrated embodiment, a bag forming section 201
(broadly: “liner forming section) of the packaging system 200 forms the web 101 into the series 125
of bag portions 2 (broadly: “liner portions™) at an upstream end 203 of the system 200 and the web
101 can move in a first machine direction M1 through the bag forming section 201 to a transfer
station 204 where the bags 3 (broadly: “liners”) can be separated from the series 125 of bag portions 2
and transferred to a construct attachment system 206. The bags 3 can be attached to respective
constructs 10 (e.g., the blank 10 shown in Fig. 1) by the construct attachment system 206 and moved
to a downstream end 205 generally in a machine direction M2 that is nonparallel (e.g., transverse) to
the first machine direction M1. The combinations of the constructs 10 with the attached bags 3 can be
output from the system 200 directly to a folder/gluer system (not shown), could be transported to a
separate folder/gluer system, and/or could be manually glued and folded to form the packages 152.
The system and method 200 of the present disclosure can include similar or identical features,
methods, processes, and/or components as the system and methods disclosed in incorporated-by-
reference U.S. Patent Application No. 15/209,013, filed July 13, 2016 (the 013 Application), U.S.
Patent Application No. 15/142,103, filed April 29, 2016 (the ’103 Application), and U.S. Patent
Application No. 15/142,435, filed April 29, 2016 (the *435 Application). While the system 200 is
shown and described in connection with the bags 3 and the constructs 10 of Figs. 1-10, any suitable
construct or liner could be used with the system 200 without departing from the disclosure.

[0044] As shown in Fig. 11, in one embodiment of the system and method 200 for manufacturing the
combinations of the bags 3 attached to the respective blanks 10 for forming reinforced packages 152,
the web of bag material 101 can include preprinted paper, polyethylene or other suitable material
including flexible and heat-sealable materials (e.g., the bag 3 can have a heat sealable coating on an
interior surface). The bag material 101 can be pre-printed with various designs, lettering, labels or
other graphics. Alternatively, the web 101 could be free from printed material and/or labels. In one
alternative embodiment, the web 101 can be perforated, printed roll stock that can include patterned

adhesive that is positioned to facilitate forming the web 101 into the bags 3. In the bag forming
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portion 201 of the system 200, the web of material 101 is fed from a roll or supply 202 to a folding
station 220 in the first machine direction M1, and the web 101 of material passes through the folding
station 220 where the web 101 is folded (e.g., in a direction that is transverse to the machine direction
M1) while the bottom 9 of the bags 3 are formed to include a bottom gusset 136 having folds 109, 113
(e.g., Figs. 3, 5, and 10). The gusset 136 and the folded web can be formed by folding a first portion
121 of the web 101 over a second portion 123 (e.g., Fig. 2) while pushing the gusset panels 107
inwardly (e.g., with a horizontal guide plate). The folding of the web 101 and the formation of the
gusset 136 can be similar to the formation of the pouch 48 and the gusset 52 as shown in Figs. 14-16
of the incorporated-by-reference ‘435 Application. The folded web 101 and the gusset 136 could be

otherwise formed without departing from the disclosure.

[0045] The web 101 moves through a heat sealer assembly 221 (Figs. 11 and 12) that is downstream
from the folding station 220. The heat seal assembly 221 forms the heat sealed side portions 130 of
each bag formed in the web 101. The heat sealer assembly 221 bonds overlapped portions of the web
of material 101 to from the sealed side portions 130 of the bag 3 such as by pressing the seal areas 115
(Fig. 2) between heated elements. The heat sealer assembly 221 can be a rotary heat sealer assembly
that is similar or identical to the rotary heat sealer assembly of the incorporated-by-reference ‘013
Application. As shown in Figs. 11 and 12, the heat sealer assembly 221 can include a heat seal roller
222 with circumferentially spaced heating elements (not shown), which can be configured to engage
the heat seal areas 115 of the web 101 as the web moves through the heat sealer assembly 221. In one
embodiment, the heating elements can protrude from the surface of the heat seal roller 222 and/or the
heat seal roller 222 could be cut away adjacent the heating elements. A roller 231 can be disposed
opposite to the heat seal roller 222 so that the web 101 passes between the heat seal roller 222 and the
roller 231 and the heating elements press the heat seal areas 115 against the roller 231 as the web 101
passes therebetween. In the illustrated embodiment, the roller 231 can include heating elements 232
that correspond to and cooperate with the heating elements (not shown) in the roller 222.
Alternatively, the heating elements 232 could be omitted from the roller 231 without departing from

the disclosure.

[0046] In one embodiment, the heating elements are heated so that the combination of pressure
between the heating element and the roller 231 and the heat of the heating element on the web of
material 101 can cause the layers of the folded web 101 to seal together (e.g., by at least partially
softening and/or melting the heat seal layers on the inner surfaces of the four plies of material at the
sides of the gusset 136 and of the two plies of material at the sides of the bag portion above the gusset
so that the contacting heat seal layers at least partially fuse together). In one embodiment, the face
(Fig. 12) of each heating element can be shaped to correspond to the shape of the heat sealed area 130
(Figs. 3 and 4). The spacing of the heating elements and the rotation of the heat seal roller 222 can be
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configured so that the heat sealed areas 130 are formed in the web 101 in intervals corresponding to
the length of the bag portions 2 (e.g., so that the heat seal areas extend along the marginal side
portions of the bag portions). The heat sealer assembly 221 could include any suitable number of
heating elements, and one or both of the rollers 222, 231 could be replaced by any other suitable

surface for forming the seal areas without departing from the disclosure.

[0047] As shown in Figs. 11 and 12, the heat seal roller 222 can be positioned below the plane of the
web 101 moving into and out of the heat sealer assembly 221 so that the web 101 extends over a
guide roller and downwardly along the surface of the heat seal roller on the upstream side of the
roller. The web 101 then extends around the bottom of the heat seal roller 222 and up the downstream
side of the roller over another guide roller. Accordingly, the portions of the web 101 that are sealed to
form the heat sealed areas 130 are in contact with the respective heating elements for a longer time
than when the web 101 moves straight through the assembly. Stated another way, moving the heat
seal roller downwardly and including guide rollers can increase the dwell time that the heat sealed
areas 130 are in contact with the heating elements, which can help improve heat sealing of the web.
Similarly, moving the heat seal roller 222 above the plane of the web 101 can increase dwell time. In
one embodiment, displacing the heat seal roller 222 with respect to the plane of the web 101 can also
add a slight curl bias to the bags 3. For example, displacing the heat seal roller 222 downwardly as
shown in Figs. 11 and 12 can result in the face of the bag 3 that is facing up in the figures to be
slightly shorter than the opposing face so that the bags have a slight upward curl bias. Such a bias can
help prevent wrinkling of the bags 3 during folding and/or gluing of the package 152 when the
downward faces of the bags 3 are initially attached to the respective blanks 10. As the web 101
moves along the heat seal roller 222, the unsealed areas of the bag portions 2 outside the heat sealed
areas 130 can engage the outer surface of the heat seal roller 222, which can be cooler that the heating

elements 233 that engage the heat sealed areas 130.

[0048] In one embodiment, a preheater 239 can generally warm the web 101 prior to moving the web
through the heat sealer assembly 221 to help reduce the amount of dwell time needed for forming the
heat sealed areas 130. The heat sealer assembly 221, including any or all of the heat seal roller 222,
the roller 231, the heating elements, the guide rollers, and the preheater 239, could be omitted or could
be otherwise arranged, shaped, positioned, and/or configured without departing from the disclosure.
For example, the heat sealer assembly could be similar to the rotary bag sealer assembly disclosed in
the incorporated-by-reference ‘103 Application and/or incorporated-by-reference the <435
Application.

[0049] As shown in Figs. 11 and 12, the heat-sealed web 101 passes from the heat sealer assembly
221 through a bag separating station 225 (broadly: a liner separating station 255) that can separate the
individual bags 3 from the series 125 of bag portions 2 in the web 101. In the illustrated embodiment,
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the bag separating station 225 can include two opposed rollers 241, 243 between which the web 101
passes as it moves in the downstream direction M1. In one embodiment, one or both of the rollers
241, 243 could include one or more cutting tools (not shown) configured to cut the web 101 along the
heat sealed areas 130 to separate the bags 3 from the web 101. In Fig. 12, the roller 243 is shown in
phantom so that a gap is visible between a bag 3 and the web 101 after the bag 3 has been separated.
The bag separating station 225 could be omitted or could be otherwise arranged, shaped, positioned,
and/or configured without departing from the disclosure. For example, the web 101 can be perforated
(e.g., by passing through a perforating station, not shown, or prior to being supplied to the system
200), and the rollers 241, 243 can rotate at a faster rate than the speed of the web 101 through the
remainder of the system (e.g., the heat sealer assembly 221) so that the bags 3 are accelerated with
respect to the remainder of the web 101. Accordingly, the bags 3 are torn from the remainder of the
web 101 along the perforations (e.g., as indicated by lines 117 shown in Figs. 2 and 3). In one
example, the bag separating station 225 can be similar or identical to the separating station of the

incorporated-by-reference ‘013 Application.

[0050] As shown in Figs. 11-14, the transfer station 204 can include a first bag conveyor 245
(broadly: a first liner conveyor 245) extending from the bag separating station 225 to the transverse
construct attachment system 206. In one embodiment, the first bag conveyor 245 (e.g., a vacuum
conveyor) can receive the separated bags 3 from the rollers 241, 243 and can move the bags in the
first downstream direction M1. As shown in Figs. 12-14, the first bag conveyor 245 includes two
continuous belts 247 that cycle around the first bag conveyor 245 and through a tensioning device
246. Vacuum pressure can be applied to the top side of the belts 247 as they move along the bottom
side of the first bag conveyor 245 (Figs. 12 and 14), and the belts 247 can include apertures 249 so
that the vacuum pressure can cause the bags 3 to be pressed against the undersides of the belts 247
when the bags 3 engage the belts. Accordingly, the bags 3 are carried by the vacuum pressure along
with the belts 247 as they move along the underside of the first bag conveyor 245. The transfer
station 204 and the first bag conveyor 245 could be omitted or could be otherwise arranged, shaped,
positioned, and/or configured without departing from the disclosure. For example, the conveyor
could be any suitable conveyor for transporting the bags 3 to the transverse construct attachment
system 206.

[0051] As shown in Figs. 11, 12, and 16, the transverse construct attachment system 206 can include
a construct feeder 251, a construct conveyor 253 extending from the construct feeder 251 in the
second machine direction M2 to the downstream end 205, and a second bag conveyor 255 (broadly: a
second liner conveyor 255) extending over a portion of the construct conveyor 253. As shown in
Figs. 11-14, the bags 3 are received in the transverse construct attachment system 206 from the

downstream end of the first bag conveyor 245 onto a transition or transfer plate 256 adjacent the
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upstream end of the second bag conveyor 255. In the illustrated embodiment, the transfer station 204
includes the transfer plate 256 and the second bag conveyor 255. As shown in Figs. 13-15, the second
bag conveyor 255 can be a vacuum conveyor that is similarly configured to the first bag conveyor
245, the second bag conveyor 255 having two continuous belts 257 that cycle around the first bag
conveyor 255 and through a tensioning device 258. Each of the belts 257 includes a series of
apertures 259 so that vacuum pressure applied to the top side of the belts 257 as they extend along the
underside of the second bag conveyor 255 can cause the bags 3 to be pressed against the undersides of
the belts 257 when the bags 3 engage the belts 257. As shown in Fig. 13, the second bag conveyor
255 extends in the second machine direction M2 from the first bag conveyor 245, and at least a
portion of the second bag conveyor 255 is angled downwardly toward the construct conveyor 253.
Accordingly, the bags 3 can be received by the second bag conveyor 255 from the transfer plate 256
and moved in the second machine direction M2 and downwardly toward the constructs 10 on the
construct conveyor 153 along the underside of the second bag conveyor 255 as the belts 257 are
moved around the second bag conveyor 255. The second bag conveyor 255 could be omitted or could

be otherwise arranged, shaped, positioned, and/or configured without departing from the disclosure.

[0052] In one embodiment, the first bag conveyor 245 can be configured so that the vacuum
generally is not applied to the belts 247 as they move over the rollers at the downstream end of the
first bag conveyor 245. Accordingly, the bags 3 can be released from the belts 247 onto the transfer
plate 256 as the belts 247 move over the end of the first bag conveyor 245. The second bag conveyor
255 can pick up the bags 3 from the transfer plate 256 and move the bags 3 in the second machine
direction M2. In one embodiment, an actuator (not shown) (e.g., a puff of air or a pusher rod) can
move the bag 3 on the transfer plate 256 to the second bag conveyor 255. Similarly to the first bag
conveyor 245, the second bag conveyor 255 can be configured so that the vacuum generally is not
applied to the belts 257 as they move over the rollers at the downstream end of the second bag
conveyor 255. Accordingly, the bags 3 can be released from the second bag conveyor 255 onto a

construct 10 moving along the construct conveyor 253 as described in more detail below.

[0053] In one embodiment, a construct feeder 251 (Figs. 11 and 12) is positioned at an upstream end
of the construct attachment system 206 and includes a stack 261 of constructs 10 (e.g., carton blanks
10) that are fed to the construct conveyor 253. As shown in Figs. 11 and 12, the construct feeder 251
is a rotary type feeder that includes actuators 263 (e.g., suction cups or other suitable actuators) that
each can remove a respective construct 10 from the stack 261, move the acquired construct to the
construct conveyor 252, and release the construct onto the construct conveyor. As shown in Fig. 11,
the actuators 263 can be mounted on a support 265 that is rotated to move the actuators 263 from the
stack 261 to the construct conveyor 253. The construct feeder could comprise other types of feeders

such as mechanisms that convey blanks 10 directly from a blank cutting station, or any other suitable
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types of feeders or other mechanisms without departing from the disclosure. For example, the carton

feeder 251 could be replaced by a belt driven carton feeder in one embodiment.

[0054] As shown in Figs. 11-13 and 16, the construct conveyor 253 includes two spaced apart
primary lug belts or tracks 267 with lugs 269 for engaging the respective constructs 10 and conveying
the constructs in the second machine direction M2. In the illustrated embodiment, the primary lug
belts 267 can be endless belts, each with a plurality of the lugs 269 spaced along the respective belt.
The construct conveyor 253 can receive the constructs 10 from the construct feeder 251 (Figs. 11 and
12) and can move the series of constructs 10 from the carton feeder 251 under the second bag
conveyor 255 to the downstream end 205 of the packaging system 200. In the illustrated
embodiment, the construct conveyor 253 can include two guides 271 (e.g., construct guides) (Figs. 12
and 16) extending along the construct conveyor 255 for supporting and guiding the constructs 10 as
they are moved along the construct conveyor 255 by the primary lug belts 267. For example, the
guides 271 can have a generally L-shaped cross-section so that a horizontal portion of the guides 271
can provide support for the outer ends of the constructs 10 and a vertical portion of the guides 271 can
help retain the constructs 10 in position on the primary lug belts 267 (e.g., the guides 271 can help
prevent the constructs 10 from shifting out of position in a direction that is non-parallel with the

second machine direction M2).

[0055] As shown in Figs. 13 and 16, the blank conveyor 253 can include one or more brushes 273 or
other suitable features that can engage the constructs 10 as the primary lug belts 267 move the
constructs 10 past the brushes 273. In the illustrated embodiment, the lugs 269 on each of the primary
lug belts 267 can be spaced in the second machine direction M2 to form lug pockets for receiving the
respective constructs 10. Accordingly, the construct feeder 251 can place the construct 10 in a lug
pocket ahead of the upstream lugs 269 of the lug pocket as the primary lug belts 267 move the
constructs 10 downstream in the second machine direction M2, the brushes 273 then can drag against
the constructs 10 and push the constructs against the respectively adjacent lugs 269 so that, for
example, the constructs 10 can be properly positioned for attachment to the bags 3 as described in
more detail below. Subsequently, the lugs 269, now in engagement with a respective construct 10,
can push the respective constructs 10 in the second machine direction M2 overcoming the resistance
of the brushes 273. In one embodiment, the brushes 273 can extend along the majority of the length
of the construct conveyor 253 to help retain the constructs 10 in position against the respective lugs
269 until the bags 3 are attached to the respective constructs 10 (e.g., downstream from the second
bag conveyor 255). The construct conveyor 253 and any of the primary lug belts 267, the lugs 269,
the guides 271, and/or the brushes 273 could be omitted or could be otherwise arranged, shaped,
positioned, and/or configured without departing from the disclosure.
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[0056] In one embodiment, as the construct conveyor 253 moves the constructs 10 toward the second
bag conveyor 255, the constructs 10 can pass through a gluer assembly (not shown). The gluer
assembly can include glue applicators (not shown) that apply an adhesive to the constructs 10 for
attaching the bags 3 thereto. For example, the gluer assembly can apply glue strips G1 to the front
panel 21 as shown in Fig. 4. Altematively, the glue could be otherwise applied to the constructs 10 or
the constructs 10 could be otherwise attached to the bags 3 without departing from the disclosure. For
example, the constructs 10 could include pre-applied glue strips G1 in the stack 261, wherein the glue
is a heat- or pressure-activated glue and the system could include a heat or pressure actuator for

activating the glue when attaching the bag 3 to the construct 10.

[0057] In the illustrated embodiment, the construct conveyor 253 moves the constructs 10 under the
second bag conveyor 255 so that each construct 10 receives a respective bag 3 as the respective
construct 10 moves past the downstream end of the second bag conveyor 255 (e.g., the bag 3 can be
positioned on the construct conveyor 253 so that the bag 3 at least partially extends over the construct
10) (Figs. 13-15). The bags 3 can be carried on the respective constructs 10 as they are moved in the
second machine direction M2 by the construct conveyor 253. In addition, the construct conveyor 253
can include two secondary lug belts 277 (Figs. 11-13 and 16) extending from the downstream end of
the second bag conveyor 255 to the downstream end 205 of the system 200. Similarly to the primary
lug belts 267, the secondary lug belts 277 can be endless belts, each with a plurality of lugs 279
spaced along the respective belt. In the illustrated embodiment, the secondary lug belts 277 can be
configured so that the lugs 279 are spaced slightly rearward (e.g., in the opposite direction to the
second machine direction M2) from respective lugs 269 of the primary lug belts 267 (e.g., the lugs
269 pushing the construct 10 to which the bag 3 that will engage the lugs 279 will be attached). In
addition, brushes 280 disposed downstream from the downstream end of the second bag conveyor 255
can engage the bags 3 overlaid on the respective constructs 10 and drag against the bags 3. In one
embodiment, the drag on the bags 3 by the brushes 280 can slow or stop the movement of the bags 3
in the second machine direction M2 until the bags engage the lugs 279 of the secondary lug belts 277.
The lugs 279 can push the bags 3 in the second machine direction M2 against the drag applied by the
brushes 280 so that the bags 3 are aligned with and move along with the respective constructs 10. In
one embodiment, the bags 3 can be positioned on the respective constructs 10 so that the upstream
edges E1 (e.g., the top ends 7) of the bags 3 are spaced rearwardly with respect to the upstream edges
E2 (e.g., top edges 70) of the respective constructs 10 (Fig. 16). Accordingly, the lugs 279 of the
secondary lug belts 277 can engage the top edges E1 of the bags 3 while the lugs 269 of the primary
lug belts 267 engage the top edges E2 of the respective constructs 10.
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[0058] As shown in Figs. 11 and 12, the system 200 can include a timing belt assembly 281 or other
suitable feature for coordinating the first bag conveyor 245, the second bag conveyor 255, and/or the
lug belts 267, 277 so that the bags 3 transported from the bag forming portion 201 are generally
aligned with the respective constructs 10 on the construct attachment system 206. The lug belts 277
could be omitted or could be otherwise arranged, shaped, positioned, and/or configured without
departing from the disclosure. For example, the second bag conveyor 255 and/or the secondary lug
belts 277 could be replaced by a pusher arm (not shown) that moves the bags 3 in the second machine
direction M2 to align the bags with the respective constructs 10.

[0059] As shown in Figs. 11-13 and 16, two opposed nip rollers 283, 285 are disposed downstream
from the downstream end of the second bag conveyor 255 for nipping the bags 3 to the respective
constructs 10. In the illustrated embodiment, the combinations of the bags 3 overlaying the respective
constructs 10 can pass between the nip rollers 283, 285 as the lug belts 267, 277 move the
combinations in the second machine direction M2, and the nip rollers 283, 285 can press the bags 3
and the respective constructs 10 together with the adhesive (e.g., the glue strips G1) therebetween.
Accordingly, in one embodiment, the pressure applied to the combination of the bags and constructs
by the nip rollers 283, 285 can help the secure the bags 3 to the respective constructs 10 via the
adhesive (e.g., by helping increase the contact surface between the bags and the constructs with the
adhesive and/or activating the adhesive in the case that the adhesive is a pressure actuated adhesive).
The nip rollers 283, 285 could be omitted or could be otherwise arranged, shaped, positioned, and/or
configured without departing from the disclosure. For example, the construct conveyor 253 could

include any suitable attachment features for attaching the bags 3 to the respective constructs 10.

[0060] As shown in Figs. 11, 12, and 16, the construct conveyor 253 can move the attached bags 3
and constructs 10 from the nip rollers 283, 285 to the output conveyor 287 at the downstream end 205
of the system 200. Subsequently, the attached bags and constructs can be stacked and stored, moved

to a folder gluer system for forming the packages 152, or otherwise further processed.

[0061] In one embodiment, the transverse direction of the construct attachment system 206 with
respect to the direction of the bag forming portion 201 can facilitate attaching the bags 3 to the
constructs 10 in the desired orientation (e.g., Fig. 4) without requiring reorientation of the bags 3 or
the constructs 10. For example, the bags 3 can be formed by moving the web 101 in the first machine
direction M1 while gradually folding the web 101 over itself in a direction that is transverse to the
first machine direction M1, and it can be easier to move the constructs 10 in a direction that is parallel
to their lateral axis L1 (Fig. 1). Accordingly, the system 200 has the advantage of forming the bags 3
in the desired direction and attaching the bags 3 to the constructs 10 while moving the constructs in

the desired (e.g., transverse) direction while achieving the desired orientation of the bags 3 and
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constructs 10 when they are attached. The system 200 could be otherwise arranged, shaped, and/or
configured without departing from the disclosure.

[0062] Figs. 17-23 are views of a system 400 for partially forming combinations of constructs
attached to liners in a second embodiment of the disclosure. The second embodiment is generally
similar to the first embodiment, except for variations noted and variations that will be apparent to one
of ordinary skill in the art. Accordingly, similar or identical features of the embodiments have been
given like or similar reference numbers. As shown in Figs. 17-23, the system 400 is similar to the
construct attachment system 206 of the first embodiment with the bag forming portion 201 of the
system 200 omitted. The system 400 (Fig. 17) includes a bag supply assembly 489 (Fig. 20) in place
of the bag forming portion 201 and the bag conveyors 245, 255 of the system 200 in the first
embodiment. In the illustrated embodiment, as shown in Figs. 18-23, the constructs 10° can be
similar or identical to the blanks as shown and described in the incorporated-by-reference ‘103 and
‘435 applications and the bags 3’ can be similar to the liners and/or bags shown and described in the
incorporated-by-reference ‘103 and ‘435 applications. In an alternative embodiment, the blanks 10’
and/or the liners 3” could be similar or identical to the respective blanks 10 shown in Figs. 1 and 4 and

bags 3 shown in Figs. 4-10 or any suitable construct or liner could be used with the system 400.

[0063] As shown in Figs. 17 and 18, the constructs 10° can be supplied in a stack 461 in a construct
feeder 451 (e.g., a pick-and-place type feeder). In an alternative embodiment, the construct feeder
451 could be a rotary type feeder, which can be similar to the carton feeder 251 of the first
embodiment or the construct feeder 451 could be any suitable feeder apparatus. In the Illustrated
embodiment, an actuator arm 463 can acquire a construct 10° from the stack 461 (e.g., via a suction
cup or other suitable feature), move the construct 10” to the construct conveyor 253, and release the
constructs 10” onto the primary lug belts 267 of the construct conveyor 253. The constructs 10’ can
move on the primary lug belts 267 in the machine direction M2 while supported and guided by the
primary guides 271 to a glue station 491 (Figs. 17 and 19). As shown in Figs. 18 and 19, the brushes
273 can engage the constructs 10” and apply a drag force on the constructs to at least partially restrain
the constructs. In the illustrated embodiment, the drag force can cause the constructs 10’ to slow or
stop relative to the primary lug belts 267 until respective lugs 269 engage the upstream edge E2° of
the respective construct 10°. The lugs 269 can push the constructs 10° in the machine direction M2,
overcoming the drag force of the brushes 273.

[0064] As shown in Fig. 19, the glue station 491 includes glue applicators 492 for applying adhesive
(e.g., similar to the glue strips G1 shown in Fig. 4) to the constructs 10’ for attaching the liners 3’ to
the constructs. As shown in Fig. 20, the constructs 10 can continue in the machine direction M2
under a liner feeder 493, which can include a stack 494 of liners 3° and an actuator 495 (e.g., a pick

and place actuator). Altematively, the liner feeder 493 could be any suitable liner feeder. In the
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illustrated embodiment, the actuator 495 can acquire a liner 3° from the stack 494 (e.g., via suction
cups), move the liner 3’ to the construct conveyor 253, and release the liner 3* onto two secondary
guides 496 (e.g., liner guides) over a respective construct 10° (Figs. 20 and 21). In the illustrated
embodiment, the secondary guides 496 can be angle brackets (e.g., can have an L-shaped cross-
section). The secondary guides 496 can be similar to the primary guides 271 and can be spaced
inwardly and upwardly from the primary guides 271 so that the constructs 10° can pass under the
secondary guides 496. In one embodiment, the secondary guides 496 can be spaced outwardly from
the location of the adhesive applied by the glue station 491. Accordingly, the secondary guides 496
can support and guide the liners 3” over the constructs 10’ to help prevent adhering of the liners 3’ to
the constructs 10’ by the glue before the liners 3° are moved into position over the constructs 10° (e.g.,
are aligned for attachment to the respective constructs 10°). As shown in Figs. 20-22, supplemental
cantilever supports 496a can be included for further supporting the liners 3’ over the constructs 10°.
In the illustrated embodiment, the supplemental cantilever supports 496a can be supported at their
upstream ends by brackets under the liner feeder 493. In one embodiment, the supplemental
cantilever supports 496a can help hold the central portion of the liner 3° above (e.g., spaced from) the
glue on the construct 10° to help prevent adhering of the liner to the construct prior to aligning the

liner with the construct.

[0065] In the illustrated embodiment, after being received on the construct conveyor 253, the liners
3’ can move in the machine direction M2 (e.g., due to contact of the liners 3* with the secondary lug
belts 277 and/or the respective constructs 10° and/or by engaging the lugs 279). As shown in Figs.
20-22, the brush 280 can engage the liners 3’ and apply a drag force on the liners so that the liners
slow or stop relative to the respective constructs 10’ and the secondary lug belts 277 until the lugs
279, which are spaced upstream from the lugs 269, engage the upstream edge E1’° of the liner 3.
Accordingly, the liner 3” can be placed on the guides 496 ahead of the respective construct 10° (e.g.,
so that the upstream edge E1’ of the liner 3’ is downstream from the upstream edge E2’ of the
construct) and the brush 280 can at least partially restrain the liner 3’ until the lugs 279 engage the
liner (e.g., the construct 10’ is moved under the liner 3” by the lugs 269 so that the edge E2’ of the
construct 10° moves downstream relative to the edge E1° of the liner until the lugs 279 engage the
edge E1’). In the illustrated embodiment, the lugs 279 can overcome the drag force of the brush 280
on the liners 3° and the liners 3° can continue to be moved in the downstream direction M2 by the lugs
279. In one embodiment, the lugs 279 are spaced from the respective lugs 269 so that the liner 3° is
generally aligned with the construct 10’ when the edges E1°, E2° are engaged by the respective lugs
279, 269. Accordingly, the liners 3’ can be aligned and positioned for attachment to the respective
constructs 10°, which are moved in the downstream direction M2 by the lugs 269 toward the nip
rollers 283, 285 while the secondary guides 496 and the cantilever supports 496a support the liners 3’
above the construct 10°.
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[0066] As shown in Figs. 21-23, the overlapped and aligned liners 3° and constructs 10’ can pass
between the nip rollers 283, 285, which can press the liners 3’ against the respective constructs 10’
with the adhesive therebetween so that the adhesive secures the liners 3’ to the respective constructs
10°. In the illustrated embodiment, the cantilever supports 496a can end upstream from the nip rollers
283, 285 (e.g., proximate to and downstream from the brush 280 where the liners 3’ are aligned for
attachment to the respective constructs 10°), and the secondary guides 496 can end proximate the nip
rollers 283, 285 so that the liners 3° can more fully contact the respective constructs 10°. In one
embodiment, the secondary guides 496 can be spaced outwardly from the nip rollers 283, 285. Since
the liners 3” are now attached to the respective constructs 10° downstream from the nip rollers 283,
285, the liners 3° can move with the respectively attached constructs 10’ as the constructs are pushed
by the lugs 269. Accordingly, the downstream end of the secondary lug belts 277 can be just
downstream from the nip rollers 283, 285. As shown in Fig. 23, the primary lug belts 267 can move
the attached liners 3” and constructs 10’ to the downstream end 405 of the system 400 to an output

conveyor 487 for storage and/or further processing.

[0067] In one embodiment, the spacing between the lugs 279 on the respective secondary lug belts
277 (e.g., the lug pockets of the respective secondary lug belts 277) can allow for some variation in
timing between the movement of the liners 3’ in the liner feeder 493 and the constructs 10° on the
primary lug belts 267 (e.g., the liner 3’ can be placed ahead of the lugs 279 in the lug pocket so that
the liner 3” is ahead of the desired alignment with the construct 10°). The secondary guides 496 and
the cantilever supports 496a can help hold the liner 3’ in the lug pocket above the construct 10° so that
friction with the construct 10° and engagement with the adhesive on the construct 10° has a smaller
effect on the movement of the liner 3°. The brush 280 further can slow or stop the liner 3° with
respect to the construct 10° until the lugs 279 of the secondary lug belts 277 engage the liner 3° at
which point the liner 3° can be aligned for attachment to the construct 10°, which engages the lugs 269
of the primary lug belts 267. Subsequently, as the aligned liner 3’ and construct 10° move
downstream, the cantilever supports 496a end and the aligned liner 3’ and construct 10° are nipped
together between the nip rollers 283, 285. The system 400 could be otherwise arranged, shaped,
and/or configured without departing from the disclosure. Additionally, any of the features of the
system 400 could be omitted or could be otherwise arranged, shaped, positioned, and/or configured

without departing from the disclosure.

[0068] Any of the features of the various embodiments of the disclosure can be combined with,
replaced by, or otherwise configured with other features of other embodiments of the disclosure
without departing from the scope of this disclosure. For example, the system 400 could be used with
a liner forming system that is similar or identical to the bag forming system 201 of the first

embodiment or could otherwise receive liners via a transfer station that is similar or identical to the
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transfer station 204 of the first embodiment. In another example, the secondary guides 496 and/or the
cantilever supports 496a of the system 400 could be incorporated into the construct attachment system
206 of the first embodiment.

[0069] Generally, as described herein, liners can be formed from a paper stock material, although
various plastic or other liner materials also can be used, and can be lined or coated with a desired
material. The constructs, blanks, and/or reinforcing sleeves described herein can be made from a
more rigid material such as a clay-coated natural kraft (“CCNK”). Other materials such as various
card-stock, paper, plastic or other synthetic or natural materials also can be used to form the

components of the packages described herein.

[0070] 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
carton 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 varish to protect information printed
on the blanks. The blanks may also be coated with, for example, a moisture barrier layer, on either or
both 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.

[0071] As an example, a tear line can include: a slit that extends partially into the material along the
desired line of weakness, and/or a series of spaced apart slits that extend partially into and/or
completely through the material along the desired line of weakness, or various combinations of these
features. As a more specific example, one type tear line is in the form of a series of spaced apart slits
that extend completely through the material, with adjacent slits being spaced apart slightly so that a
nick (e.g., a small somewhat bridging-like piece of the material) is defined between the adjacent slits
for typically temporarily connecting the material across the tear line. The nicks are broken during
tearing along the tear line. The nicks typically are a relatively small percentage of the tear line, and
alternatively the nicks can be omitted from or torn in a tear line such that the tear line is a continuous
cut line. That is, it is within the scope of the present disclosure for each of the tear lines to be
replaced with a continuous slit, or the like. For example, a cut line can be a continuous slit or could

be wider than a slit without departing from the present disclosure.

[0072] In accordance with the exemplary embodiments, a fold line can be any substantially linear,
although not necessarily straight, form of weakening that facilitates folding there along. More
specifically, but not for the purpose of narrowing the scope of the present disclosure, fold lines

include: a score line, such as lines formed with a blunt scoring knife, or the like, which creates a
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crushed or depressed portion in the material along the desired line of weakness; a cut that extends
partially into a material along the desired line of weakness, and/or a series of cuts that extend partially
into and/or completely through the material along the desired line of weakness; and various
combinations of these features. In situations where cutting is used to create a fold line, typically the
cutting will not be overly extensive in a manner that might cause a reasonable user to incorrectly

consider the fold line to be a tear line.

[0073] The above embodiments may be described as having one or more panels adhered together by
glue during erection of the carton embodiments. The term “glue” is intended to encompass all manner

of adhesives commonly used to secure carton panels in place.

[0074] 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 forming reinforced packages, the method comprising:

moving a construct in a machine direction on a construct conveyor, the construct conveyor
comprising a primary lug belt with a primary lug, the construct being disposed on the primary lug
belt, and the moving the construct comprising moving the primary lug belt in the machine direction so
that the primary lug pushes the construct in the machine direction;

positioning a liner on the construct conveyor so that at least a portion of the liner extends over
at least a portion of the construct; and

moving the liner in the machine direction on a secondary lug belt of the construct conveyor,
the secondary lug belt comprising a secondary lug, and the moving the liner comprises moving the
secondary lug belt in the machine direction so that the secondary lug pushes the liner in the machine

direction.

2. The method of claim 1, wherein the positioning the liner comprising positioning the liner

downstream from the secondary lug and then aligning the liner for attachment to the construct.

3. The method of claim 2, wherein the aligning the liner comprises at least partially restraining the
liner from moving in the in the machine direction until the secondary lug engages an upstream edge of

the liner.

4. The method of claim 3, wherein the at least partially restraining the liner comprises engaging the

liner with a brush that is stationary with respect to the secondary lug belt.

5. The method of claim 3, further comprising applying adhesive to the construct as the construct

moves in the machine direction prior to the positioning the liner.

6. The method of claim 5, further comprising nipping the liner and the construct between nip rollers
after the aligning the liner.

7. The method of claim 3, wherein the secondary lug is offset from the primary lug and the aligning
the liner comprises engaging upstream edges of the construct and liner with the respective primary lug
and secondary lug so that the upstream edges are spaced from one another by the offset between lugs

when the liner is attached to the construct.
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8. The method of claim 1, wherein the secondary lug is offset from the primary lug so that the liner is
aligned for attachment to the construct when a first edge of the construct engages the primary lug and

a second edge of the liner engages the secondary lug.

9. The method of claim 8, wherein the secondary lug is offset upstream from the primary lug.

10. The method of claim 1, wherein the moving the liner in the machine direction comprises
supporting at least a portion of the liner on a liner guide that extends above the construct along at least

a portion of the construct conveyor.

11. The method of claim 10, wherein the moving the liner in the machine direction comprises
supporting at least a portion of the liner on a cantilever support that extends above the construct along
at least a portion of the construct conveyor, the cantilever support supporting an inner portion of the

liner and the liner guide supporting an outer portion of the liner.

12. The method of claim 11, further comprising applying adhesive to the construct prior to the
positioning the liner and nipping the liner and the construct between nip rollers after the positioning

the liner, the cantilever support extending to a point that is upstream from the nip rollers.

13. The method of claim 1, wherein the construct conveyor comprises two liner guides and two
construct guides, the two liner guides are spaced inwardly and upwardly from the two construct
guides, the moving the construct in the machine direction comprising supporting at least a portion of
the construct on the two construct guides, and the moving the liner in the machine direction comprises

supporting at least a portion of the liner on the two liner guides above the construct.

14. The method of claim 1, further comprising moving the liner on a first liner conveyor and a second
liner conveyor prior to the positioning the liner, the first liner conveyor extending transverse to the

machine direction and the second liner conveyor moving in the machine direction.

15. The method of claim 14, wherein the first liner conveyor receives the liner from a liner forming
section, the second liner conveyor receives the liner from the first liner conveyor, and the positioning
the liner on the construct conveyor comprises moving the liner from the second liner conveyor to the

construct conveyor.
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16. A system for at least partially forming reinforced packages, the system comprising:

a construct conveyor comprising a primary lug belt with a primary lug and a secondary lug
belt with a secondary lug, the construct conveyor moving the primary lug belt and the secondary lug
belt in a machine direction;

a construct positioned on the construct conveyor, the primary lug pushing the construct the
machine direction; and

a liner positioned on the construct conveyor and at least partially overlapping the construct,

the secondary lug pushing the liner in the machine direction.

17. The system of claim 16, wherein the secondary lug is spaced upstream from the primary lug, the
primary lug engages an upstream edge of the construct, and the secondary lug engages an upstream

edge of the liner when the liner is aligned for attachment to the construct.

18. The system of claim 16, wherein the construct conveyor further comprises a brush that engages
the liner to at least partially restrain the liner until the liner is aligned for attachment to the construct,
the secondary lug pushing the liner in the machine direction against the brush when the liner is

aligned for attachment to the construct.

19. The system of claim 18, wherein the brush is stationary with respect to the secondary lug belt.

20. The system of claim 18, further comprising an adhesive applicator that applies adhesive to the
construct as the primary lug pushes the construct in the machine direction, the adhesive applicator

being upstream from the secondary lug belt.

21. The system of claim 20, further comprising a nip roller that nips the liner and the construct
together when the liner is pushed by the secondary lug and the construct is pushed by the primary lug.

22. The system of claim 16, wherein the secondary lug is offset from the primary lug so that the liner
is aligned for attachment to the construct when a first edge of the construct engages the primary lug
and a second edge of the liner engages the secondary lug.

23. The system of claim 22, wherein the secondary lug is offset upstream from the primary lug.

24. The system of claim 16, wherein the construct conveyor further comprises a liner guide that

supports at least a portion of the liner over the construct, the liner guide extending above the construct

along at least a portion of the construct conveyor.
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25. The system of claim 24, wherein the construct conveyor further comprises a cantilever support
that supports at least an inner portion of the liner over the construct, the cantilever support extending
above the construct along at least a portion of the construct conveyor, and the liner guide supporting

an outer portion of the liner.

26. The system of claim 25, further comprising an adhesive applicator upstream from the secondary
lug belt and a nip roller downstream from the cantilever support, wherein the adhesive applicator
applies adhesive to the construct as the primary lug pushes the construct in the machine direction, and
the nip roller nips the liner and the construct together when the liner is pushed by the secondary lug
and the construct is pushed by the primary lug to at least partially adhere the liner to the construct.

27. The system of claim 16, wherein the construct conveyor comprises two liner guides and two
construct guides, the two liner guides are spaced inwardly and upwardly from the two construct
guides, the two construct guides support at least a portion of the construct as the primary lug pushes
the construct in the machine direction, and two liner guides support at least a portion of the liner

above the construct as the secondary lug pushes the liner in the machine direction.

28. The system of claim 16, further comprising a first liner conveyor and a second liner conveyor, the
first liner conveyor extending transverse to the machine direction and the second liner conveyor
extending in the machine direction, the first liner conveyor moving the liner to the second liner
conveyor, and the second liner conveyor moving the liner from the first liner conveyor to the

construct conveyor.

29. The system of claim 28, wherein the first liner conveyor receives the liner from a liner forming

section.

30. A method of at least partially forming reinforced packages, the method comprising:

moving a web of material in a first machine direction through a liner forming section;

forming at least a liner portion in the web of material during the moving the web of material
through the liner forming section;

forming a liner by separating the liner portion from the web of material;

moving a construct in a second machine direction on a construct conveyor;

transferring the liner to the construct conveyor while moving the liner in the second machine
direction; and

attaching the liner to the construct while moving the liner and the construct in the second

machine direction.
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31. The method of claim 30, wherein the first machine direction and the second machine direction are

nonparallel to one another.

32. The method of claim 31, wherein the second machine direction is transverse to the first machine

direction.

33. The method of claim 30, wherein the moving the liner in the second machine direction comprises

moving the liner on a liner conveyor.

34, The method of claim 33, wherein the liner conveyor comprises a vacuum conveyor, and the
moving the liner on the liner conveyor comprises retaining the liner against a bottom side of the liner

conveyor with vacuum pressure as the liner conveyor moves the liner in the second machine direction.

35. The method of claim 34, wherein the transferring the liner to the construct conveyor further
comprises releasing the liner from the vacuum pressure at a downstream end of the liner conveyor to

at least partially overlap the construct on the construct conveyor.

36. The method of claim 33, wherein the transferring the liner to the construct conveyor comprises
positioning the liner on the construct conveyor so that the liner at least partially extends over the
construct and then moving the liner and the construct in the second machine direction on the construct

conveyor.

37. The method of claim 33, wherein the liner conveyor is a second liner conveyor, and the
transferring the liner to the construct conveyor further comprises moving the liner in the first machine
direction on a first liner conveyor and moving the liner from a downstream end of the first liner

conveyor to an upstream end of the second liner conveyor.

38. The method of claim 37, wherein each of the first liner conveyor and the second liner conveyor is
a vacuum conveyor, the moving the liner on the first liner conveyor comprises retaining the liner
against a bottom side of the first liner conveyor with vacuum pressure as the first liner conveyor
moves the liner in the first machine direction, and the moving the liner on the second liner conveyor
comprises retaining the liner against a bottom side of the second liner conveyor with vacuum pressure

as the second liner conveyor moves the liner in the second machine direction.
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39. The method of claim 38, wherein the moving the liner from the downstream end of the first liner
conveyor to the upstream end of the second liner conveyor comprises releasing the liner from the
downstream end of the first liner conveyor onto a transfer plate and engaging the liner with the

upstream end of the second liner conveyor on the transfer plate.

40. The method of claim 30, further comprising aligning the liner with the construct on the construct

conveyor after the transferring the liner to the construct conveyor.

41. The method of claim 40, wherein the transferring the liner to the construct conveyor comprises
positioning the liner on the construct conveyor so that the liner at least partially extends over the
construct, and the aligning the liner with the construct comprises at least partially restraining the liner
with respect to the construct as the construct moves in the second machine direction and then moving

the liner in the second machine direction with the construct.

42. The method of claim 40, wherein the moving the construct in the second machine direction
comprises moving the construct on a primary lug belt with a primary lug engaging the construct, and
the moving the liner in the second machine direction with the construct comprises moving the liner on
a secondary lug belt with a secondary lug, the positioning the liner on the construct conveyor
comprises positioning the liner downstream from the secondary lug, the restraining the liner
comprises restraining the liner until the secondary lug engages the liner, and the moving the liner in

the second machine direction with the construct comprises pushing the liner with the secondary lug.

43. The method of claim 40, further comprising applying glue to the construct prior to the
transferring the liner to the construct conveyor, wherein the attaching the liner to the construct
comprises nipping the liner and the construct between nip rollers after the aligning the liner with the

construct.

44. A system for at least partially forming reinforced packages, the system comprising:

a liner forming section receiving a web of material and at least partially forming at least a
liner from the web of material, the liner forming section having a first machine direction;

a construct conveyor moving a construct in a second machine direction; and

a transfer station moving the liner formed from the liner forming section to the construct
conveyor, the construct conveyor moving the construct and the liner in the second machine direction;

wherein the construct conveyor comprises attachment features that at least partially attach the

liner to the construct.
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45. The system of claim 44, wherein the first machine direction and the second machine direction are

nonparallel to one another.

46. The system of claim 45, wherein the second machine direction is transverse to the first machine

direction.

47. The system of claim 44, wherein the transfer station comprises a liner conveyor that moves the

liner in the second machine direction.

48. The system of claim 47, wherein the liner conveyor comprises a vacuum conveyor that retains the
liner against a bottom side of the liner conveyor with vacuum pressure as the liner conveyor moves

the liner in the second machine direction.

49. The system of claim 48, wherein a downstream end of the liner conveyor is positioned relative to
the construct conveyor so that the liner is released from the vacuum pressure to at least partially

overlap the construct on the construct conveyor at the downstream end of the liner conveyor.

50. The system of claim 47, wherein the liner conveyor is a second liner conveyor, and the transfer
station further comprises a first liner conveyor that moves the liner in the first machine direction, and
an upstream end of the second construct conveyor receives the liner from a downstream end of the

first construct conveyor.

51. The system of claim 50, wherein each of the first liner conveyor and the second liner conveyor is
a vacuum conveyor that retains the liner against a bottom side of the respective first liner conveyor

and second liner conveyor with vacuum.

52. The system of claim 51, wherein the transfer station comprises a transfer plate disposed between

the upstream end of the second liner conveyor and the downstream end of the first liner conveyor.

53. The system of claim 44, wherein the construct conveyor comprises a primary lug belt with a
primary lug engaging the construct and a secondary lug belt with a secondary lug engaging the liner
received from the transfer station, the primary lug pushing the construct in the second machine

direction and the secondary lug pushing the liner in the second machine direction.

54. The system of claim 53, wherein the construct conveyor further comprises a brush at least

partially restraining the liner against the secondary lug.
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55. The system of claim 53, further comprising an adhesive applicator upstream from the secondary

lug belt, the adhesive applicator applying glue to the construct.
56. The system of claim 55, wherein the attachment features comprise a nip roller that nips the liner
and the construct together to adhere the liner to the construct with the adhesive while the secondary

lug pushes the liner and the primary lug pushes the construct.

57. The system of claim 44, wherein the attachment features comprise a pair of nip rollers that nips

the liner to the construct.
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