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(57) Abstract: The present invention is directed to a method form-
ing a bottom-gusseted package, wheremn each package mcludes an
inwardly-extending, pleat-like gusset at the bottom of the package.
To permit heat-sealing formation of each package, the sleeve from
which each gusset is formed comprises a lamination of two differing
polymeric materials, so that only an exterior surface of each sleeve
exhibits the desired heat- sealing characteristics. To facilitate pack -
age formation, the sleeves from which the bottom gussets are formed
are maintained 1n a temporarily closed or sealed contiguration during
package formation by providing a preferably frangible bond or seal
at the edge of each sleeve. This result 1s preferably achieved by fold -
ing the laminate material, and temporarily sealing or joining an outer
layer of the laminate material from which gusset 1s formed, while an
mner layer 1s maintained 1in an unsealed condition.
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METHOD OF FORMING A BONDED PACKAGE GUSSET

CROSS-REFERENCE TO RELATED APPLICATIONS

{00017 This is a non-provisional application claiming priority to U.S. Provisional
Serial No. 62/213,448. filed on September 2, 2015, which is hereby incorporated by

reference in its entirety.

FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT

{0002] Not Applicable.

MICROFICHE/COPYRIGHT REFERENCE

100031 Not Applicable.

FIELD OF THE INVENTION

100047 The present invention relates generally to formation of gusseted packages
from heat-sealable, polymeric film material, and more particularly to a method of making
a package gusset having a bonded edge, which may comprise a frangible seal, to

facilitate formation of a bottom-gusseted package for use with an associated form, fill

and sealing packaging apparatus.

BACKGROUND OF THE INVENTION

100057 Packages formed from plastic, polymeric film material have found

widespread application in the market place for convenient and efficient packaging of all
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manner of food and non-food products. Packages of this nature typically are formed by
folding and sealing a web of polymeric material to form a package body having front and
rear package panels, with the package panels joined to each other at margins thereot.
Depending upon the method of formation, the front and rear package panels may be
joined to each other either by folded portions of the package body, or at seals (typically

heat seals) joining the package panels to each other.

100067 Efficient packaging of all manner of products and articies can be efiected
through use of a so-called form, fill and seal apparatus, which is configured to permit
end-to-end formation of packages attendant {o filling each package with the desired
contents. US Patent No. 4,808,017, hereby incorporated by reference, illustrates an
apparatus of this nature, showing the manner in which packaging are intermittently

formed and advanced attendant to filling of each of the packages.

{0007} For many applications it is desirable {o form a gusseted package, that is,
providing the package with inwardly-extended, pleat-like gussets at one or more
margins of the package body. One type of package which can advantageously facilitate
retail display is sometimes referred 1o as a "stand up” or bottom-gusseted package, that
is, a package having an inwardly extending gusset at the botiom of the package body.
By virtue of the gusset provided at the bottom of the package, the package to be readily
displayed in an upstanding or self-standing orientation for promoting efficient display for

consumer selection from a store shelf or other display area.

10008} US Patent Publications No. 2014/0161373, and No. 2014/0294326, both
of which are hereby incorporated by reference, disclose a particularly efficient method
for forming a bottom-gusseted package, by which technique a bottom gusset for eacn
nackage is positioned transversely of a longitudinal axis of a web of material from which
the package is formed. Notably, this formation method facilitates bottom gusset
package formation in conjunction with a form, fill and seal apparatus to promote cost-

effective and versatile use of bottom-gusseted, stand-up packages.



CA 02997009 2018-02-28

WO 2017/040943 | PCT/US2016/050126

3.

10008] Experience has shown that attendant {o package formation in accordance
with the above-referenced patent publications, it can be desirable to provide an
arrangement by which a sleeve from which each package gusset is formed is
maintained in a generally closed or folded configuration during package formation and
filling. In particular, each package gusset is formed from a web of material comprising a
lamination, such as a co-extrusion, of two different polymeric materials which exhibit
differing heat-sealing characteristics. Gusset formation is effected by folding and cutling
the web of material to provide individual sleeves which form the bottom gusset of each
respective package. To facilitate package formation, each sleeve, and ultimately each
gusset, includes a non-heating surface at the interior of the gusset {o permit the gusset
to splay or open, while the exterior surface is subject {o heat-sealing, thus facilifating

nackage formation and filling such as in conjunction with a form, fill and seal apparatus.

(00107 The present invention is directed to a method of forming individual sieeves
each having an exterior surface that can be heat-sealed for forming the bottom gusset
of a package, while each sleeve is femporarily maintained in a closed configuration
during package formation. Thereafter, atlendant to package formation and filling, the
sleeve which provides the bottom gusset is readily opened or splayed apart so that the

package has the desired stand-up configuration.

SUMMARY OF THE INVENTION

{0011] The present invention is directed to a method forming a bottom-gusseted
package, wherein each package includes an inwardiy-extending, pleat-like gusset at the
bottom of the package. To permit heat-sealing formation of eacn package, the sieeve
from which each gusset is formed comprises a lamination of two differing polymeric

materials, so that only an exterior surface of each sieeve exnibils the desired heat-

sealing charactenstics.
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10012] Notably, in order to facilitate package formation, the sleeves from which
the bottom gussets are formed are maintained in a temporarily closed or sealed
configuration during package formation by providing a bond or seal at the edge of eacn
sleeve. Because it is presently preferred that the seal at the edge is frangible, each
gusset can be readily opened and spread apart attendant to package filling, so that
each package can be self-standing. This result is preferably achieved by folaing the
laminate material, and temporarily sealing or joining an outer layer of the laminate

material from which gusset is formed, while an inner layer is maintained in an unsealed

condition.

00137 Attendant {o formation of bottom-gusseted packages, the bonded edge of
the sleeve can be positioned such that the bonded edge of the sleeve is positioned at
the top of an adjacent one of the packages. When the packages are cut and separated

after filling, the bonded edge portion is cut from the remainder of the sieeve, which

thereby permits the bottom gusset can open as intended.

[0014] In accordance with the present invention, a method of forming a tube of
polymeric material, comprising the steps of providing a web of polymeric material
comprising a lamination of a support layer and a sealant layer having differing heat-
sealing characteristics, and folding the web of polymeric material to position the support
layer at an inside surface thereof to form a folded web. The web of polymeric materal

may comprise a co-extrusion of inner support and outer sealant layers.

(0015] in one aspect of the present invention, the present method inciudes
cutting and heat-sealing folded web to form a tube, including applying heat to the folded
web so that the sealant layer seals to itself to provide a bond for the tube, without heat-
sealing of said support layer fo itself. The cutting and sealing can be effected
substantially simultaneously by applying a healed knife to the folded web, {o thereby
form the tube of polymeric material, and separate a scrap portion of the web from the
tube. Alternatively, cutting and sealing can include at least one of. (1) applying a laser

to the folded web to form the bond; and (2) ultrasonically bonding the folded web o form
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the bond. It is presently preferred to effect cooling or chilling of the folded web in

conjunction with the heat-sealing step in order to limit and minimize distortion of the web

and to form a bond of consistent dimension.

[0016] in a particularly preferred embodiment, the heated knife comprises a
cutting edge defining a single bevel surface on one side thereof, with the bevel surface
being oriented toward the scrap portion of the web. This preferred orientation has the
desirable effect of pushing or diverting the scrap portion away from the tube being

formed while the edge of the sealing tube is not diveried away from the cutling blade.

(0017} Another aspect of the present method contemplates forming a bond
substantially along the length of the folded web, spaced from and paralle! to the folded
edge of the web, with the sealant layer on the exterior of the tube and the support layer
on the interior of the tube. Bonding can include at least one of. (1) heat-bonding; (2)
adhesive bonding; (3) cold blocking; and (4) solvent bonding. Heat-bonding may

comprise at least one of hot-air bonding and laser bonding.

10018] A method of forming a bottom-gusseted package in accordance with the
present invention comprises the further steps of providing a flexible web of matenal
having a longitudinal axis, and cutting the folded tube, which has been temporarily
sealed, into a plurality of individual sleeves. The individual sleeves are then joined {o
the flexible web in spaced apart relationship longitudinally of the flexible web, with the

spacing between the individual sleeves corresponding to the length of each of the

bottom-gusseted packages being formed.

10019] Package formation is further effected by folding the flexible web of
material and joining the lateral margins thereof to form a folded flexible web, and to
thereby form a package body for each of the bottom-gusseted packages. Each
package body includes a front package panel and a rear package panel joined at
opposite side margins thereof, with the individual sleeves being positioned generaily

within folded flexible web. Finally, the folded flexible web is cut at intervals each
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corresponding in length to the length of each of the bottom-gusseted packages so each

individual sleeve provides a bottom gusset for one of the packages being formed.

F0020] in accordance with the present invention, package formation can be
completed by opening the temporary bond or seal formed in the individual sleeves cul

from folded web for opening the bottom gusset of each of the packages.

{0021] Aftendant to package formation, normal manufaciuring tolerances can
result in at least some of the gusset-forming sleeves extending between or spanning
adjacent ones of the packages. During cutting of the flexible web, such sleeves can be
simultaneously cut to thereby form a top sleeve portion in adjacent one to the packages,

with this sleeve portion including the bond formed in the tube of material from which the

sleeves are formed.

10022] Other features and advantages of the present invention will be readily
apparent from the following detailed description, the accompanying drawings, and the

appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

(0023} FIGURE 1 is a perspective view of a bottom-gusseted package configured

in accordance with the present invention;

10024] FIGURE 2 is a perspective view, partially cut away, of the embodiment of

the bottom-gusseted package shown in FIG. 1;

10025} FIGURE 3 is a diagrammatic view illustrating formation {ubular sleeve of

material for formation of bottom gusset in the package shown in FIGS. 1 and £, in

accordance with the present invention;

10028] FIGURE 4 is a cross-sectional view taken generally along lines 4-4 of FIG.
3;



CA 02997009 2018-02-28

WO 2017/040943 PCT/US2016/050126

'w?'; DO

(00277 FIGURE 5 is a diagrammatic view further illustrating formation of 3

recloseable, bottom-gusseted package;

{0028] FIGURE 6 is diagrammatic view of a method of making a tubular sleeve in

accordance with the present invention;

10029] FIGURE 7 is a diagrammatic view further illustrating formation of a {ubular

sleeve in accordance with the present invention; and

100303 FIGURE 8 is a diagrammatic view illustrating cutting of a tubular sleeve in

accordance with the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

10031] While the present invention is susceplible to embodiment in various forms,
there is shown in the drawings and will hereinafter be described presently preferred
embodiments, with the understanding that the present disciosure is {0 be considered an
exemplification of the invention, and is not intended limit the invention to the specific

embodiments illustrated.

100327 The present invention is directed to a method forming a boftom-gusseted
nackage, wherein each package includes an inwardly-extending, pleat-like gusset at the
bottom of the package. To permil heatl-sealing formation of each package, each gusset
is formed from a lamination of two differing polymeric materials, so that only an exterior
surface of each gusset exhibits the desired heat-sealing characteristics. Notably, in
order to facilitate package formation, the sleeves from which the boltom gussets are
formed are maintained in a temporarily closed or sealed configuration during package
formation, with each gusset being readily opened and spread apart attendant fo
nackage filling, so that each package can be self-standing. This result is preferably
achieved by folding the laminate material, and temporarily sealing or joining an outer

laver of a laminate material from which gusset is formed.
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{0033] With reference first to FIGS. 1 and 2, therein is illustrated a botlom-
gusseted package 10 embodying the principles of the present invention. As will be
further described, bottom-qusseted package 10 is configured to facilitate formation and
filling on an associated, so-called form, fill and seal packaging machine, as is known in
the art. Typically, the present invention can be practiced by partial formation of the
present package as a rolled web of flexible, polymeric film maternial, with individual
sleeves positioned thereon, which is supplied to the form, fill and seal apparatus. The

formation of each package is completed attendant {o filling of each of the packages with

the desired quantity of product.

(00341 Package 10 is formed by joining a plurality of individual sleeves {o an
associated web of flexible material, in spaced apart relationship along the longitudinal
axis of the flexible web. Attendant to package formation, each individual sleeve can be
cut as individual packages are formed, with each individual sieeve providing a bottom
gusset 20. Package 10 includes a bottom gusset 20 which is positioned between the
front and rear package panels 14 and 16, and which extends upwardly and inwardly
from lower edges of the front and rear package paneis. As will be further described, the
pleat-like bottom gusset 20 is formed from a sleeve of material which is positioned
within the flexible web from which the package body is formed, with the sleeve of

material in some instances cut attendant to formation of individual packages.

{0035] The bottom gusset 20 is joined {o and integrated with the package body by
a pair of side seals 22 at opposite lateral margins of the package body, and a pair of
end seals 23 which respectively join the edges of the boltom gusset 20 {o the front and
rear package panels 14 and 16. The boltom gusset 20 can be configured {o have a
width less than that of the package 10, which permits the formation of side seals {o join
the front and rear package panels to each other. This permits the formation of a stable
and self-standing package, by closing the opposite ends of the bottom gussel. This can

be desirable since the inwardly facing surfaces of the botlom gusset ordinarily do not

heat-seal {o each other.
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{0036] The package 10 may include a top sleeve portion 24 positioned between
the front and rear package panels 14 and 16, at the upper end of the package body 12.
The top sleeve portion 24 is joined to and integrated with the package body 12 by side
seals 28 joining respective opposite ends of the sleeve portion 24 to the package body
generally at opposite, lateral side margins thereof. A pair of top seals 25 respectively
join the pair of legs or flanges of the top sleeve portion 24 {o the front and rear package
panels 14, 16. As will be further described, the top sleeve portion 24 can be formed
attendant to package formation and filling, as the packages are cut and separated. This
cutting can act to simultaneously cut the sieeve within the package body which forms

bottom gusset, so that the cut portion provides the top sleeve portion 24 in an adjacent

one of the packages.

10037} Access fo the contents of package 10 can be made via the top sleeve
portion 24, which may be provided with a recioseable fastener and/or a temporary, so-
called “peal seal” between the legs or flanges of the top sleeve portion. Other
arrangements can be provided for accessing the package contents, or the package may

be cut open such a with scissors or the like.

10038} For package formation, a flexible web 40 preferably comprising heat-
sealable polymeric material is provided, with a flexible web typically advanced in a
direction along its longitudinal axis. Formation of the present boltom-gusseted package
is further effected by providing a flexible, sleeve-forming web 42, alsoc preferably
comprising suitable polymeric, heatl-sealable material. The composition of the sleeve-
forming web can differ from the flexible web 40 for forming the package of the body, as
may be desired. In accordance with the present invention, the sieeve-forming web

comprises a web of polymeric material comprising a support iayer and a sealant layer

having differing heat-sealing characterisiics.

100397 it is presently contemplated that only one side of the sleeve-forming web
exhibit heat-sealing characteristics so that it can heat-sealed to the flexible web 40. In

contrast, the other side of the sleeve-forming may be non-heat-sealable, or exhibit heat-
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sealing characteristics that otherwise differ from the heat-sealing characteristics of the
first side. It is thus contemplated that the inside surface of the folded, sieeve-forming
web does not heat seal to itself. This permits the eventual opening and spreading of the

legs of the bottom gusset 20 so that the package 10 can assume a generally seif-

standing orientation.

10040} As shown on FIG. 4, the sleeve-forming web 42 s folded to provide &
tubular configuration, including a sleeve bond 32 joining lateral edges of the slegave-
forming web, as will be further described. Sleeve bond 32 is preferably formed
substantially along the length of the folded web 42, spaced from and paraliel to the
folded edge of the web, with the sealant layer on an exterior of the {ube, and the suppor
layer on interior of the tube. While it is presently preferred that the sleeve bona 32 be
substantially continuous, it is within the purview of the present invention to form sleeve

hond 32 in a discontinuous configuration, such a comprising a plurality of spaced,

cooperating individual seals.

10041] As further illustrated, individual sieeves 44 are cut from the slesve-forming
web 42, and are positioned transversely of the longitudinal axis of the flexible web 40
from which the package body is formed. For some applications, it can be desirable {o
seal the ends of each individual sleeve 44, such as with suitable adhesive. The
individual sleeves 44 are joined to the flexible web 40 in spaced apart relationship
longitudinally of the web 40. The spacing between the individual sleeves 44

corresponds to the length of each of the bottom-gusseted packages 10 being formed.

(00427 After each of the individual sleeves 44 is joined to the flexible web 40, the
flexible web is folded and the lateral margins thereof jcined together to form a folded
flexible web (see FIGS. 5 and 8). In this way, a package body Is formed for each of the
bottom-gusseted packages. By folding of the flexible web 40, the front and rear package
nanels 14 and 16 of each package are formed. The folded flexible web 40 can be joined

to itself so as to form bag seam 18, with the front and rear package panels joined {o
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each other at the folded, lateral margins of the folded web. As illustrated, the individual

sleeves 44 are positioned within the folded flexible web 40.

{0043} The present invention contempilates that each individual sleeve 44 can be
nositioned to span and extend between two adjacent ones of the packages being
formed, with subseguent cutting transversely of the longitudinal axis to form individual
nackages, including cutting through each sleeve portion 44 to form a bottom gusset 20
for one package, and a top sleeve portion 24 for an adjacent package. It is presently
contemplated that formation in this manner can be effected, if desired, during packaging
on a form, fill. and seal apparatus, or that individual packages can be formed for
subsequent filling. Depending upon the specific formation {echnique, side seals 22 and
28 are typically formed prior to filling, with one of end seals 23, 25 formed after the
contents of each package have been positioned therein. As will be appreciateq, the
sleeve bond 32 formed when sleeve-forming web 42 is formed into a {ube will be
included in the top sleeve portion 24. However, if the sleeve bond 32 is not positioned
in the {op sleeve portion 24 of the adjacent package, either by design or resulling from
normal manufacturing tolerances, the frangible nature of the sleeve bond permits it {o

break and open, thereby permiiting the designed opening of the botlom gusset of the

package.

{0044] In accordance with the present invention, a method of forming sleeves 44
for formation of gussets 20 in the packages 10 will now be described. Notably, in the
preferred practice, this aspect of the present invention contemplates that attendant to
formation of sleeves 44, the web 42 of sleeve-making material is foided, and then
substantially simultaneously cut and sealed {o form the sieeve bond or seal 32 as a

temporary, frangible seal along one edge of each sleeve 44, opposite the folded edge

thereof.

{0045] As noted, it is contemplated that each sleeve 44 have an outer surface
which is heat-sealable to the associated package-forming web 40, while the inner

surface of each sleeve is not heat-sealed to permit the desired opening of each
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resultant gusset 20. In order to provide the preferred, frangible, temporary seal for each
sleeve 44, and the resultant gusset 20, the present invention confempilates that the
outer, heat-sealable surface of each sleeve is heat-sealed and bonded {o itself, opposite
the folded edge of each sleeve. By virtue of the differing heat-sealing characteristics of
the inner and outer surfaces of each sleeve 44, the edges of the inner surface are not

heat-sealed to each other, while the sleeve bond 32 formed between the edges of the

outer surface forms the desired frangible seal.

10046] As shown in FIGURE 5, the folded sleeve-forming web 42 from which
sleeves 44 are cut is formed from a polymeric web in the form of a lamination, such as a
co-extrusion, of differing polymeric materials exhibiting differing heat-sealing
characteristics. In particular, the web 42 can include an inner, support layer such as
polyethylene terephthalate (PET), and an outer sealant layer, such as comprising neat-
sealable polyethylene (PE). The present method contemplates providing the sleeve-
making web 42 of such polymeric material, and folding the web to position the support

layer at an inside surface thereof to form a folded web.

{0047} The present method further contemplates that in the preferred practice,
the folded sleeve-forming web 42 is substantially simultaneously cut and heat-sealed to
form a tube, including applying heat to the folded web so that the ouler sealant layer
seals to itself to provide a bond for the tube, without heat-sealing of the inner support
laver to itself. In one form of the present invention, formation in this manner is effected
by applying a heated knife 48 to the folded sleeve-forming web 42. Alternatively, it is
within the purview of the present invention that the steps of applying heat to folded web
and effecting cutting of the folded web can include at least one of. (1) applying a laser 10
the folded web: and (2) ultrasonically bonding the web. In accordance with the
presently preferred practice of the invention, cutting of the overiapped edges of the

folded web 42 results in generation of a scrap portion, designated 43.

10048} Simultaneous sealing and cutting of polymeric webs, such as comprising

low density polyethylene (LDPE) or co-extruded web has been known for many years
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and can be efficiently performed, such as in accordance with US Patent No. 4,687,532,
hereby incorporated by reference. By way of example, it is commonily known to cut and
seal a wide tube of blown film such as in connection with the grocery, tee-shirt, and
trash bag markets. However, while this technique is common with heat-sealable Pk
based webs, cutting and sealing a laminate web structure is believed to be unique to the

present invention, and is particularly suited for effecting formation of bottom-gussetea

packages.

10049] Common laminate structures inciude PET/PE, PAPA
(polyamide/polyamide), as well as other polymeric compositions. Typically, these
structures include a sealant layer that is bonded through a tie layer, usually aghesive, 10
a support layer. Ordinarily, the support layer, such as PET, is not heat sealable {o ifself.
As a consequence, if a laminate web is folded in such a manner that the PE or sealant
layers are opposing each other a heat-seal bond can be obtained. However, if the
laminate is folded in such a manner that the PET or support/barrier iayers oppose each
other, a heat seal bond is not possible. In general, heretofore laminate materials have

not been simultaneocusly cut and sealed because of the non-sealant iayers.

{0050] it is known to cut and seal a polymeric web by making a heat seal, such
as on the order of % inch in width, and thereafter use a separate slitting knife to cut the
seal in half. Again, this is very common if the heat seal layers are bonded to each
other, but ordinarily is not possible if the support layers are formed from non-heat
sealable material, such as PET, because they will not bond {0 themselves with heat
seals. Alternative methods of heat sealing can include ultrasonic or laser heat sealing,

but again these techniques are not ordinarily used on laminate structures.

(00517 Significantly, the end result of the preferred practice of the present method
is to substantially simultaneously cut and seal the laminate, sieeve-forming web 42,
where the sleeve bond or seal 32 is a very small weld bead that forms from the two

edges of plastic running over a heated knife blade. This technique creates a weld
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similar to the hot knife plasiic bag welding methods well-known in the industry. An

example would be a typical bread bag side-weld seal.

[0052] While use of heated knife 48 is presently preferred for effectively
substantially simultaneous cutling and heat-sealing of the folded web 42, cutling and
heat-sealing of the web may alternatively comprise at least one of: (1) applying a laser

to the folded web {0 form the desired sleeve bond; and (2) ultrasonically bonding the

folded web to form the bond.

10053] To facilitate high-speed formation, and to promote uniformity and stabiiity
of the folded, bonded web 42, cooling of the web is preferably effected in conjunction
with the cutting and heat-sealing, such as by directing cooling air-flow 48 against the
web, and/or employing cooled or chilled plates or like surfaces for effecting web cooling.
The preferred cooling step in the region of the heat-sealing is important in this process
to keep the film cool, and also to cool the sleeve seal 32 immediately after forming.
Cooling t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>