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METHOD OF FOLDING PANT-LIKE DISPOSABLE
ABSORBENT GARMENTS IN A CHUTE

Background

People rely on disposable absorbent garments in their everyday lives, including

such garments as adult incontinence products, enuresis pants, training pants, and diapers.

Many manufacturers seek to better meet the needs of users of such products. With certain

products, such as adult incontinence underwear and enuresis pants, it is important that the

garments look and feel as much as possible like "regular" underwear to promote an

improved sense of normalcy to the wearer who suffers from incontinence or enuresis.

Additionally, purchasers and users of such products are frequently embarrassed about their

condition and about having to purchase products to deal with their incontinence or enuresis

condition.

Currently, the most common method for obtaining incontinence and enuresis

underwear is by purchasing a plurality of such garments packaged in bags. Typically, the

garments are folded in some manner to better fit within the package. Consistent folding of

the garments is important for a number of reasons. First, disposable absorbent garments

are typically manufactured at a high rate of speed; stacks of folded garments are rapidly

and repeatedly pushed into packaging materials, such as flexible plastic bags. Inconsistent

folding of the garments can result in bulging or lumpy stacks of folded garments, which

can interfere with the automated packaging operation. Second, bulging and lumpy stacks

of folded garments result in bulging, uneven filled packages, which can cause the packages

to be unstable on retail shelves, as well as appear to the consumer to be suffering in quality.

Third, upon removing haphazardly, non-neatly folded garments from the package,

consumers may be left with a negative impression of quality. Indeed, poor, unpredictable

folding can in some cases impact the performance of the absorbent garment, by creating

creases or cracks in the fluid-absorbing core at inopportune locations.

Conventional methods of folding pant-like, disposable absorbent garments are

suboptimal. Therefore, what is needed is an improved method of folding pant-like,

disposable absorbent garments to promote consistent, predictable, and controlled folding of

the garments in high-speed manufacturing processes.



Summary of the Invention

The present invention is directed to a method of folding a pant-like disposable

absorbent garment. The method defines a machine direction, a cross-machine direction,

and a vertical direction generally perpendicular to both the machine direction and the cross-

machine direction. The machine direction and the cross-machine direction together define

a transport plan. In particular embodiments, the method comprises providing a garment,

the garment having a waist opening and two leg openings. The garment defines a

longitudinal direction and a transverse direction. The garment defines a first waist side

region adjacent a first side edge, a second waist side region adjacent a second side edge, a

waist center region positioned transversely between the first waist side region and the

second waist side region, and a crotch region longitudinally adjacent the waist center

region. The garment further includes an absorbent core.

The method in further includes providing a chute. The chute comprises a first side

wall and a second side wall, and defines chute width extending from the first side wall to

the second side wall. The chute defines a first end having a first opening and a second end

having a second opening, and the chute extends from the first end to the second end in the

vertical direction.

The method further includes transporting the garment in the machine direction, such

that the longitudinal and transverse directions of the garment lie substantially within the

transport plane; positioning the garment over the first opening of the chute; urging the

garment into the chute; transporting the garment in the vertical direction within the chute;

and folding the garment along a longitudinally extending first fold line so as to position the

first waist side region over the waist center region, the first fold line being adjacent the first

side wall, and folding the garment along a longitudinally extending second fold line so as

to position the second waist side region over the waist center region, the second fold line

being adjacent the second side wall, wherein both such folding steps occur while the

garment is in the chute.

In particular embodiments, the chute width extends in a direction parallel to the

cross-machine direction, and the longitudinal direction of each garment is in parallel



alignment with the machine direction during the transporting of the garment in the machine

direction.

In other embodiments, the chute width extends in a direction parallel to the machine

direction, and the longitudinal direction of the each garment is in parallel alignment with

the cross-machine direction during the transporting of the garment in the machine

direction.

Brief Description of the Drawings

FIG. 1representatively illustrates a plan view of one embodiment of a disposable

absorbent pant suitable for use in conjunction with certain embodiments of the present

invention in a longitudinally stretched and laid-flat condition, prior to the joining of the

front and back waist regions, and showing the surface of the article that faces the wearer

when the article is worn.

FIG. 2 representatively illustrates a front perspective view of the exemplary

embodiment of FIG. 1, shown in a fully assembled condition.

FIG. 3A representatively illustrates a front plan view of the disposable absorbent

pant of FIG. 2, shown in a relaxed and laid-flat condition.

FIG. 3B representatively illustrates a front plan view of an alternative embodiment

of disposable absorbent pant, shown in a relaxed and laid-flat condition

FIG. 4A representatively illustrates a front plan view of an intermediate folded

configuration of the disposable absorbent pant of FIG. 3, shown in a transversely tensioned

condition, with one longitudinal fold.

FIG. 4B representatively illustrates a back plan view of an intermediate folded

configuration of the disposable absorbent pant of FIG. 3, shown in a transversely tensioned

condition, with one longitudinal fold.

FIG. 4C representatively illustrates a front plan view of a fully folded configuration

of the disposable absorbent pant of FIG. 3, with both waist side regions folded under the

waist center region.



FIG. 4D representatively illustrates a back plan view of a fully folded configuration

of the disposable absorbent pant of FIG. 3, with both waist side region folded over the

waist center region.

FIG. 5A representatively illustrates a front plan view of an alternative intermediate

folded configuration of the disposable absorbent pant of FIG. 3, shown in a transversely

tensioned condition, with one longitudinal fold.

FIG. 5B representatively illustrates a back plan view of an alternative intermediate

folded configuration of the disposable absorbent pant of FIG. 3, shown in a transversely

tensioned condition, with one longitudinal fold.

FIG. 5C representatively illustrates a front plan view of an alternative fully folded

configuration of the disposable absorbent pant of FIG. 3, with both waist side regions

folded under the waist center region, and with portions cut away to show underlying

features.

FIG. 5D representatively illustrates a back plan view of an alternative fully folded

configuration of the disposable absorbent pant of FIG. 3, with both waist side regions

folded over the waist center region.

FIG. 6A representatively illustrates a front plan view of an alternative embodiment

of a disposable absorbent pant suitable for use in conjunction with certain embodiments of

the present invention shown in a relaxed and laid-flat condition.

FIG. 6B representatively illustrates a front plan view of the disposable absorbent

pant of FIG. 6A, shown in a relaxed and laid-flat condition, with one waist side region

folded over the waist center region.

FIG. 6C representatively illustrates a front plan view of the disposable absorbent

pant of FIG. 6A, shown in a relaxed and laid-flat condition, with both waist side regions

folded over the waist center region.

FIG. 6D is a cross-sectional view of the pant of FIG. 6C as viewed along line 6D-

6D.

FIG. 6E is similar to the view of FIG. 6D, but includes one longitudinal fold.



FIG. 7A representatively illustrates a perspective view of one embodiment of a

package of disposable absorbent garments folded using particular embodiments of the

present invention.

FIG. 7B representatively illustrates a perspective view of an alternative

embodiment of a package of disposable absorbent garments folded using particular

embodiments of the present invention.

FIG. 8 representatively illustrates a perspective view of one embodiment of the

method of the present invention.

FIG. 9 representatively illustrates a perspective view of another embodiment of the

method of the present invention.

FIG. 1OA representatively illustrates a perspective view of yet another embodiment

of the method of the present invention.

FIG. 1OB representatively illustrates a perspective view of an embodiment similar

to the embodiment shown in FIG. 1OA, but with certain components in different positions,

and with portions cut away to show underlying features.

FIG. 11representatively illustrates a perspective view of still another embodiment

of the method of the present invention, with portions cut away to show underlying features.

FIG. 1 representatively illustrates a perspective view of yet another embodiment of

the method of the present invention, with portions cut away to show underlying features.

FIG. 13 representatively illustrates a perspective view of still another embodiment

of the method of the present invention, with portions cut away to show underlying features.

FIG. 14 representatively illustrates a perspective view of yet another embodiment of

the method of the present invention.

FIG. 15 representatively illustrates a perspective view of one embodiment of a

portion of an apparatus suitable for use in conjunction with particular embodiments of the

method of the present invention.



FIG. 16 representatively illustrates a perspective view of various stages of folding a

garment in general accordance with the exemplary embodiments of FIGS. 8-14.

FIG. 17 representatively illustrates a perspective view of various stages of folding a

garment similar to the stages shown in FIG. 16, but with a change made to the order of the

folding steps.

Definitions

Within the context of this specification, each term or phrase below will include the

following meaning or meanings. Additional terms are defined elsewhere in the

specification.

"Attached" refers to the joining, adhering, bonding, connecting, or the like, of two

elements. Two elements will be considered to be attached together when they are attached

directly to one another or indirectly to one another, such as when each is directly attached

to intermediate elements.

"Disposable" refers to articles which are designed to be discarded after a limited use

rather than being laundered or otherwise restored for reuse.

"Disposed," "disposed on," and variations thereof are intended to mean that one

element can be integral with another element, or that one element can be a separate

structure bonded to or placed with or placed near another element.

"Elastic," "elasticized" and "elasticity" mean that property of a material or

composite by virtue of which it tends to recover its original size and shape after removal of

a force causing a deformation.

"Elastomeric" refers to a material or composite which can be elongated by at least

50 percent of its relaxed length and which will recover, upon release of the applied force, at

least 20 percent of its elongation. It is generally preferred that the elastomeric material or

composite be capable of being elongated by at least 100 percent, more preferably by at

least 200 percent, of its relaxed length and recover, upon release of an applied force, at

least 50 percent of its elongation.



"Integral" is used to refer to various portions of a single unitary element rather than

separate structures bonded to or placed with or placed near one another.

"Longitudinal" and "transverse" have their customary meaning, as indicated by the

longitudinal and transverse axes depicted in the Figures. The longitudinal axis lies in the

plane of the article and is generally parallel to a vertical plane that bisects a standing wearer

into left and right body halves when the article is worn. The transverse axis lies in the plane

of the article generally perpendicular to the longitudinal axis.

These terms may be defined with additional language in the remaining portions of

the specification.

Detailed Description of Exemplary Embodiments

The present invention relates to a method 20 of folding a pant-like disposable

absorbent garment. Reference to the Figures shall be made in describing various

embodiments of the invention. It should be noted that the embodiments depicted in the

Figures and described herein are merely representative examples of the method of the

invention. The various embodiments of the invention are suitable for use in folding

disposable absorbent garments such as adult incontinence underwear, prefastened

disposable diapers, disposable swim pants, disposable training pants, disposable enuresis

garments, and the like. For illustration purposes, various embodiments of the present

method invention shall be described in conjunction with the folding of pull-on style

incontinence pants.

In particular embodiments, each garment or pant 50 defines a waist opening 52, two

leg openings 54, a waist end 56, a crotch end 58, and first and second side edges 55a, 55b.

In particular embodiments, each pant includes a pair of side seams 91, 9 1 which join the

front portion of the pant to the back portion. Each pant can include a crotch fold 67. Each

pant defines a longitudinal direction 51 that extends from the waist end 56 to the crotch end

58, and each pant defines a transverse direction 53 that is perpendicular to the longitudinal

direction 51. Each pant 50 defines an assembled length 57 which extends in the

longitudinal direction 51 from the waist end 56 to the crotch end 58. (If the front

waistband portion 72 and the back waistband portion 74 are different distances from the



crotch end 58, then the assembled length 57 of the pant is the longer of the two distances.)

Each pant also defines a width 59 which extends in the transverse direction 53 from one

side edge 55a to the other side edge 55b. (If the distance between the first side edge 55a to

the second side edge 55b varies depending on where in the longitudinal direction the

measurement is taken, then the width 59 is the average distance between side edge 55a and

side edge 55b.) The length 57 and width 59 for purposes herein are measured when the

pant is in a fully assembled (side seams intact), but otherwise unfolded, relaxed condition,

such as that depicted in Fig. 3. The length 57 is measured at the longitudinal centerline of

the pant 50, and the width 59 is measured at the longitudinal midpoint of each side seam

55. Each pant further defines a first waist side region 60, a second waist side region 62, and

a waist center region 64 positioned transversely between the first waist side region 60 and

the second waist side region 62. In particular embodiments, the first waist side region 60

extends approximately 20% to 40% of the transverse width 59 of the pant 50 in an

assembled, laid-flat, relaxed condition. The second waist side region 62 extends

approximately 20% to 40% of the transverse width 59 of the pant 50 in an assembled, laid-

flat, relaxed condition. The waist center region 64 extends approximately 20% to 60% of

the width 59 of the pant 50 in an assembled, laid-flat, relaxed condition. In particular

embodiments, the first waist side region 60, the second waist side region 62, and the waist

center region 64 each extend approximately one-third of the width 59 of the pant 50 in a

laid-flat, relaxed condition, as is generally representatively illustrated in Fig. 3. Each waist

region 60, 62, 64 extends in the longitudinal direction 5 1 generally from the waist end 56

to the top of the leg openings 54, 54, as indicated by the arrows 49 in Figs. 3A and 6A.

In particular embodiments, each pant includes a front panel 71, a back panel 73, and

a crotch panel 75. The panels 71,73,75 may be integral with each other, or may comprise

separate components attached to one another. In particular embodiments, the front and

back panels 71,73 comprise elastomeric materials, such as elastomeric film laminates,

elastomeric stranded laminates, elastomeric net or mesh laminates, or the like. In one

example, the front and back panels 71,73 each comprise an elastomeric film sandwiched

between two polyolefin-based, cloth-like, nonwoven substrates.

Each pant 50 further defines a waistband region 70 which abuts the waist end 56.

The waistband region 70 extends in the transverse direction 53 and at least partially



encircles the waist opening 52. Each waistband region 70 comprises a front waistband

portion 72 and a back waistband portion 74. Each waistband portion 72,74 extends

between the side seams 55. The front waistband portion 72 is adapted to contact the front

half of a wearer's waist when donned, and the back waistband portion 74 is adapted to

contact to the back half of a wearer's waist when donned. The waistband portions 72,74

can be integral with the front and back panels 71,73, or can be separate components that are

attached to the front and back panels 71,73. For example, the front waistband portion 72

can constitute the region of the front panel 7 1 that is within 25 centimeters, or within 35

centimeters, of the front waist edge 76, and the back waistband portion 74 can constitute

the region of the back panel 73 that is within 25 centimeters, or within 35 centimeters, of

the back waist edge 77. Alternatively, the front waistband portion 72 can comprise a

folded-over portion of the front panel 71, and/or the back waistband portion 74 can

comprise a folded-over portion of the back panel 73. In particular embodiments, a

transversely extending fold line defines the front waist edge 76, and a transversely

extending fold line defines the back waist edge 77. In such embodiments, the longitudinal

length of the folded portion defines the boundaries of the respective waistband portion.

Desirably, one or more elastic strands are disposed within one or both folded-over portions.

Examples of particular embodiments of such folded-over waistband configurations are

shown in U.S. Patent Application Publication 2008/0134487 to Hartono, which is

incorporated by reference to the extent consistent herewith. Alternatively, the front

waistband portion 72 can comprise a separate elastomeric component or assembly affixed

to the front panel 71, and/or the back waistband portion 74 can comprise a separate

elastomeric component or assembly affixed to the back panel 73, as representatively

illustrated in Fig. 1. Each pant also defines a crotch region 68 which abuts the crotch end

58. The crotch region 68 extends in the longitudinal direction 5 1 generally from the crotch

end 58 to the tops of the leg openings 54, 54, as indicated by the arrows 48 in Figs. 3A and

6A.

Each pant also desirably includes an absorbent composite 80 generally disposed in

the waist center region 64 and in the crotch region 68. In particular embodiments, the

absorbent composite 80 can include a liquid-impermeable garment-side backsheet 82, a

liquid-permeable body-side 84, and a fluid-absorbing core 86 comprised of fluff pulp

and/or superabsorbent polymer sandwiched between the backsheet 82 and the topsheet 84.



The absorbent core 86 has a front edge 87, a back edge 88 spaced from the front edge in the

longitudinal direction, and two side edges 89 which extend longitudinally from the front

edge 87 to the back edge 88. The absorbent core 86 may be rectangular, hour-glass, oval,

trapezoid, or other suitable shape. Due to the additional bulk introduced by an absorbent

core 86, the regions of a pant 50 that include an absorbent core 86 are generally thicker

than other regions of such pant. Examples of disposable absorbent pants suitable for use in

conjunction with the method of the present invention include those disclosed in U.S.

5,745,922 issued May 5, 1998 to Rajala et al., U.S. 6,240,569 issued June 5, 2001 to Van

Gompel et al., U.S. 6,702,798 issued March 9, 2004 to Christoffel et al., and U.S.

7,604,624 issued October 20, 2009 to Veith et al., the contents of each of which is hereby

incorporated by reference to the extent consistent herewith. Note that the disposable

absorbent pants could be provided in a permanently "closed" (i.e., pull-on style)

configuration, a releasably and refastenably "closed" configuration, or an "open" (i.e., non-

prefastened) configuration - any of which could be used in conjunction with the various

embodiments of the present invention.

In particular embodiments, the method 20 includes folding each pant at least once

in the longitudinal direction 51. In particular embodiments, as representatively illustrated

in Figs. 4-5, the pant 50 is folded at a transversely extending fold line 44 so as to bring the

crotch region 68 into superposed relation (and optionally contacting relation) with the waist

center region 64. The crotch end 58 can be positioned to be flush with the waist end 56, as

representatively illustrated in Figs. 5A-D. Alternatively, the crotch end 58 can be

positioned to not be flush with the waist end 56, such that the waist end 56 and the crotch

end 58 are different distances from the fold line 44. For example, as depicted in Figs. 4A-

D, the pant 50 may be folded such that distance 65 between the crotch end 58 and the fold

line 44 is greater than the distance 66 between the waist end 56 and the fold line 44. The

first longitudinal fold line 44 can be, but need not be, longitudinally near the front edge 87

of the absorbent core 86, as is the case in the embodiment of Fig. 4. The pant may be

folded at fold line 44 such that the crotch region 68 is brought into superposed relation with

the front panel 71, or with the back panel 73. In particular embodiments, such as that

representatively illustrated in Figs. 4 and 5, the pant 50 is folded such that the crotch region

68 at least partially directly contacts the back waistband portion 74. In such an

embodiment, the garment-side surface 93c of the crotch region 68 of the pant 50 directly



contacts the garment side-surface 93w of the back waistband portion 74 of the waistband

region 70.

The method 20 defines a machine direction 22, a cross-machine direction 24 that is

perpendicular to the machine direction 22, and a vertical direction 26 that is generally

perpendicular (and in particular embodiments exactly perpendicular) to both the machine

direction 22 and the cross-machine direction 24. "Machine direction" is understood by

those of skill in the art, and means the primary direction of travel of product webs or work

pieces in a manufacturing process, or in a segment of a manufacturing process. "Generally

perpendicular" as used herein means more than 45 degrees, and preferably approximately

90 degrees. While typically the machine direction 22 and cross-machine direction 24 both

extend in a plane that runs parallel to the plane defined by the floor of a manufacturing

facility, and, accordingly, typically the vertical direction extends in a direction that is

perpendicular to the plane defined by the floor of such facility, it is contemplated that the

these relationships could be altered. For example, the vertical direction could conceivably

extend in a plane that runs parallel to the plane defined by such floor, and either the

machine direction or the cross-machine direction could extend in a direction that is

perpendicular to the plane defined by such.

The machine direction and the cross-machine direction together define a transport

plane. The method in particular embodiments includes transporting the garment in the

machine direction 22, such that the longitudinal and transverse directions 51, 53 of the

garment lie substantially within the transport plane.

Referring to Figs. 8-14, the method 20 further includes providing a chute 100. The

chute 100 comprises a first side wall 104 and a second side wall 106. The chute 100

optionally includes a back wall 108. The chute 100 defines a chute width 105 that extends

from the first side wall 104 to the second side wall 106. The chute defines a first end 121

having a first opening 122, and a second end 123 having a second opening 124. The chute

100 extends from the first end 121 to the second end 123 at least partially, and preferably

primarily, in the vertical direction 26, such that the chute side walls 104, 106 extend in the

vertical direction 26.



The method further includes positioning the garment 50 over the first opening 1 2

of the chute 100. In particular embodiments, positioning the garment 50 near the first

opening 122 of the chute 100 includes supporting the garment at the first opening 122 of

the chute 100 using a support device 126. Such optional supporting occurs immediately

before the garment 50 is urged into the chute 100, explained below. This brief, temporary

step of supporting the garment prior to it being urged into the chute can be accomplished

by a timed stream or blast of compressed air, by an oscillating plate or paddle 127 that

oscillates over the first opening 122, driven, for example, by an oscillating servo motor 128

(representatively illustrated in Fig. 15), or other suitable means.

The method further includes urging the garment 50 into the chute 100. Preferably,

the garment 50 is urged into the chute either by pushing the garment 50 in the vertical

direction 26 into the chute 100, or by pulling the garment 50 into the chute 100. For

example, in particular embodiments, the garment 50 can be urged into the chute 100 by

pushing the garment 50 into the chute 100 using a paddle or paddles 130. Desirably, the

paddle defines a paddle width 135, and the paddle width is nearly as wide (e.g., at least

90% as wide) as the chute width 105. In particular embodiments, the garment 50 is

attracted to the paddle 130 by vacuum force. For example, the paddle may include a

plurality of orifices, and a vacuum may be created in a hollow interior of the paddle,

thereby drawing air into the paddle through the orifices, thereby attracting the garment 50

to an outer surface of the paddle 130. In another embodiment, the garment is urged into the

chute via the use of timed streams or blasts of compressed air. Preferably, the waist center

region 64 and the crotch region 68 of the garment 50 are urged into the chute 100 before

the waist side regions 60, 62 are urged into the chute. In particular embodiments, a series

of paddles 130 extend from a chain-link or cam mechanism 136, each paddle pushing one

of a series of advancing garments 50 into the chute 100, as is representatively illustrated in

Figs. 10 and 13.

In particular embodiments of the method, the chute width 105 extends in a direction

that is parallel to the cross-machine direction 24, and the longitudinal direction 51 of each

garment 50 is in parallel alignment with the machine direction 22 during the machine-

direction transport. Examples of such embodiments are representatively illustrated in Figs.

11-13. In one desirable variant of such an approach, the garment 50 is transported in the



machine direction 22 using a first side conveyor 131, a second side conveyor 132, and a

center conveyor 133 positioned between the first side conveyor 131 and the second side

conveyor 132. Each conveyor 13 1/132/133 extends in the machine direction 22. As the

garment is transported in the transport plane, the first side conveyor 131 supports the first

waist side region 60, the second side conveyor supports the second waist side region 62,

and the center conveyor supports the waist center region 64 and the crotch region 68. In

particular embodiments, the center conveyor 133 defines a center conveyor end 134. The

chute 100 is positioned at or adjacent the center conveyor end 134. Desirably, the first side

conveyor 131 extends in the machine direction 22 past the center conveyor end 134 and

extends adjacent the first side wall 104 of the chute 100. Likewise, and the second side

conveyor 132 desirably extends in the machine direction 22 past the center conveyor end

134 and extends adjacent the second side wall 106 of the chute. Positioning the garment 50

over the first opening 122 of the chute 100 includes supporting the garment 50 with the

first and second side conveyors 13 1, 132. In such an embodiment, when the garment 50 is

positioned over the first opening 122, the garment 50 is preferably substantially not

supported by the center conveyor 133.

In other embodiments of the method, the chute width 105 extends in a direction that

is parallel to the machine direction 22, and the longitudinal direction 5 1 of each garment 50

is in parallel alignment with the cross-machine direction 24 during the machine-direction

transport. Examples of such embodiments are representatively illustrated in Figs. 8-10 and

14. In one variant of such an approach, each garment 50 is separated from an

interconnected series 150 of garments prior to being positioned over the first opening 122

of the chute 100. In another variant, each garment 50 is separated from an interconnected

series of garments simultaneously with urging the garment into the chute. For example,

lines of weakness (such as a line of perforations) can be created in the interconnected series

of garments. When each garment 50 is urged into the chute 100, the garment 50 is

simultaneously separated from the interconnected series of garments along the line of

weakness. In particular embodiments, such as the embodiments of Fig. 8-14, each garment

50 is folded along the respective transversely extending fold line 44 prior to arrival at chute

100.



In particular embodiments, such as those representatively illustrated in Figs. 8-10

and 14, the first side wall 104 comprises a first side conveyor, and the second side wall 106

comprises a second side conveyer. In such an embodiment, the first and second side

conveyors can act to transport the garment in the vertical direction 26. In particular

embodiments in which the side walls comprise side conveyors, the back wall 108 can

optionally comprise a back conveyer, and the first side conveyor, the second side conveyor,

and the back conveyor advance together in the vertical direction 22. In other embodiments,

such as those representatively illustrated in Figs. 11-13, both the first and second side walls

104, 106 are stationary. In certain embodiments, both the first and second side walls 104,

106 (whether stationary or non-stationary) comprise vacuum holes through which vacuum

forces are imparted, and the vacuum forces attract the garment 50 to the first and second

side walls 104, 106 at desired regions.

After the garment 50 has been urged into the chute 100, the method further includes

folding the garment 50 at least once, and preferably twice, in the transverse direction 53 of

the garment 50. Figs. 8-14 show garments 50 in various stages of folding while in a chute

100. Figs. 16-17 depict various stages of folding that can be accomplished using a chute in

particular embodiments of the present invention, but with the chute and associated

apparatus removed to more clearly depict the various folding stages. In particular

embodiments, as representatively illustrated in Figs. 8-14 and 16-17, the first waist side

region 60 and the second waist side region 62 of each pant 50 are folded over, or moved

into superposed relation with, the waist center region 64. For example, the method can

include folding the garment 50 along a longitudinally extending first fold line 6 1 so as to

position the first waist side region 60 over the waist center region 64. Preferably, the first

fold line 6 1 is adjacent the first side wall 104. Similarly, the method can include folding

the garment 50 along a longitudinally extending second fold line 63 so as to position the

second waist side region 62 over the waist center region 64. Preferably, the second fold

line 63 is adjacent the second side wall 106. In particular embodiments, the first waist side

region 60 is folded over the waist center region 64, and the second waist side region 62 is

folded over both the waist center region 64 as well as the first waist side region 60. In this

way, the pant 50 is in particular embodiments folded twice in the transverse direction 53.



As set forth earlier, the method preferably includes folding each pant at least once

in the longitudinal direction 51, such as at a transversely extending fold line 44, to bring

the crotch region 68 into superposed relation with the waist center region 64. In particular

embodiments, folding of the garment along the transversely extending fold line 44 occurs

before folding of the garment along the first and second fold lines 61, 63. Examples of this

approach are representatively illustrated in Figs. 8-14 and 16. Stated another way, in

particular embodiments, the pant 50 is folded at least once in the longitudinal direction 51

so as to position the crotch end 58 in close proximity to the waist end 56 before the pant 50

is folded in the transverse direction 53. For example, as representatively illustrated in the

embodiment of Figs. 4 and 5, the pant 50 is first folded at a transversely extending fold line

44, is thereafter folded at a longitudinally extending first fold line 61, and is finally folded

at a longitudinally extending second fold line 63. In the folded configuration depicted in

Fig. 5, the majority of the crotch region 68 is at least partially sandwiched between the first

waist side region 60 and the center waist region 64. In particular embodiments, such as

that representatively illustrated in Fig. 5, both the front waistband portion 72 and the back

waistband portion 74 of the waistband region 70 are wrapped around the crotch region 68.

In such embodiments, it can be desirable to have the waistband region 70 of the pant in a

tensioned condition. Having the waistband region 70 in a tensioned or partially taut

condition can assist in highlighting the "real underwear"-like properties of the pant to a

consumer viewing the pant, such as through a transparent window region 30 of a package

40, as shown in Figs. 7A and 7B.

In other embodiments, folding of the garment along the transversely extending fold

line 44 occurs after folding of the garment along the first and second fold lines 61, 63.

Examples of this approach are representatively illustrated in Figs. 6A-E and Fig. 17. The

first waist side region 60 and the second waist side region 62 of each pant 50 are first

folded over, or moved into superposed relation with, the waist center region 64.

Thereafter, the garment is folded at the transversely extending fold line 44 so as to bring

the crotch region 68 into superposed relation with the waist center region 64.

Referring to Figs. 1, and 3B, in particular embodiments, the absorbent core 86

defines a maximum core width 85. "Maximum core width" as used herein means the

longest transverse distance between the first and second core side edges 89, 89. The



maximum core width 85 is determined by examining the garment in a fully assembled (side

seams intact), but otherwise unfolded, relaxed condition, such as that depicted in Fig. 3. In

particular embodiments, such as that representatively illustrated in Fig. 3B, the maximum

core width 85 exceeds the chute width 105, such that the first fold line 6 1 and the second

fold line 62 each extend into the absorbent core 86. In particular embodiments, the method

of the present invention can deliver consistent, robust folds of the waist side regions 60, 62,

despite the presence of relatively thick and bulky absorbent core "ears" in the territory of

the fold lines 61, 63.

Figs. 8 and 16-17 representatively illustrate stages of garment folding while in a

chute (chute not shown in Figs. 16 and 17). In step (a), the pant-like garment 50 exists in

an unfolded, laid-flat condition, such as a relaxed, unfolded, laid-flat condition. In step (b),

the garment 50 has been folded at the transversely extending fold line 44 so as to bring the

crotch region 68 into superposed and contacting relation with the waist center region 64. In

step (c), the waist center region 64 and the crotch region 68 of the garment 50 are urged

into the chute 100. In step (d), the garment 50 is folded along a longitudinally extending

first fold line 6 1 so as to position the first waist side region 60 over the waist center region

64. The first fold line 6 1 is adjacent the first side wall 104. In step (e), the garment 50 is

folded along a longitudinally extending second fold line 63 so as to position the second

waist side region 62 over the waist center region 64. The second fold line 63 is adjacent

the second side wall 106. After the garment 50 is thus folded twice in the transverse

direction 53, the garment in particular embodiments exits the chute 100. In particular

embodiments, the fully folded garment 80 exits the chute directly onto an exit conveyor.

Note that step (b) can either occur before steps (c)-(e) (e.g., Figs. 8-14 and 16) or after

steps (c)-(e) (e.g., Fig. 17).

The transverse folding of the first and second waist side regions 60, 62 in the chute

100 can be accomplished by any of a variety of techniques. For example, folding the

garment along the first and second fold lines 61, 63 can be accomplished via the use of

protruding folding blades. For example, as the garment 50 travels in the vertical direction

26 within the chute 100, a pair of folding blades can protrude into each trough through slots

present in respective side walls 104, 106. The motion of the blades is configured to make

contact with the waist side regions 60, 62, and to fold the waist side regions 60, 62 over the



waist center region 64. In an alternative example, folding the garment along the first and

second fold lines is accomplished via a pair of compressed streams or blasts of air, such as

compressed blasts of air blown into the chute 100 from orifices present in the side walls

104, 106.

The fully folded garment 80 exits the chute 100 through the second opening 1 4.

In particular embodiments, the fully folded garment 80 exits the chute onto an exit

conveyor 170, such as a vacuum conveyor. In particular embodiments, the exit conveyor

170 extends in and transports the garment 80 in the machine direction 22. Examples of

such embodiments are shown in Figs. 9 and 12. In other embodiments, the exit conveyor

170 extends in and transports the garment 80 in the cross-machine direction. Examples of

such embodiments are shown in Figs. 8, 10, 11, 13, and 14.

In embodiments in which a paddle 130 is used to move the garment through the

chute to the exit conveyor 170, the paddle, at the point of delivery 172 of the garment 80 to

the exit conveyor 170, can travel in substantially the same direction as the exit conveyor

170. An example of such embodiments is shown in Figs. 10B. In certain versions of such

embodiments, the paddle 130, at the point of delivery 172 of the garment 80 to the exit

conveyor 170, is traveling at a greater rate of speed than the exit conveyor 170. In this

way, the paddle 130 can withdraw from the folded garment 80 as the garment 80 is

deposited onto the slower moving exit conveyor 170.

Referring to Fig. 14, in particular embodiments of the method, a stack 180 of fully

folded garments 80 is formed or accumulated at the second opening 124 of the chute 100.

Eventually, the stack 180 is pushed out of the chute 100 through the second opening 124.

Optionally, the stack 180 can be pushed onto an exit conveyor 170, as representatively

illustrated in Fig. 14. Alternatively, the stack 180 can be pushed directly into a stacker (not

shown). In one variant, shown in Fig. 14, the method 20 includes first and second chutes

100a, 100b. When a stack 180a is being pushed out of the first chute 100a, the garments 50

are transported to and urged into the second chute 100b for folding and accumulating.

Conversely, when a stack 180b is being pushed out of the second chute 100b, the garments

50 are transported to and urged into the first chute 100a for folding and accumulating.



It will be appreciated that details of the foregoing embodiments, given for purposes

of illustration, are not to be construed as limiting the scope of this invention. Although

only a few exemplary embodiments of this invention have been described in detail, those

skilled in the art will readily appreciate that many modifications are possible in the

exemplary embodiments without materially departing from the novel teachings and

advantages of this invention. Accordingly, all such modifications are intended to be

included within the scope of this invention, which is defined in the following claims and all

equivalents thereto. Further, it is recognized that many embodiments may be conceived

that do not achieve all of the advantages of some embodiments, particularly of the

preferred embodiments, yet the absence of a particular advantage shall not be construed to

necessarily mean that such an embodiment is outside the scope of the present invention.



What is claimed is:

1. A method of folding a pant-like disposable absorbent garment, the method defining

a machine direction, a cross-machine direction, and a vertical direction generally

perpendicular to both the machine direction and the cross-machine direction, the machine

direction and the cross-machine direction together defining a transport plane, the method

comprising:

providing said garment, said garment having a waist opening and two leg openings,

said garment defining a longitudinal direction and a transverse direction, said garment

defining a first waist side region adjacent a first side edge, a second waist side region

adjacent a second side edge, a waist center region positioned transversely between the first

waist side region and the second waist side region, and a crotch region longitudinally

adjacent the waist center region, the garment further including an absorbent core;

providing a chute, the chute comprising a first side wall and a second side wall, the

chute defining a chute width extending from the first side wall to the second side wall, the

chute defining a first end having a first opening and a second end having a second opening,

the chute extending from the first end to the second end in the vertical direction;

transporting the garment in the machine direction, such that the longitudinal and

transverse directions of the garment lie substantially within the transport plane;

positioning the garment over the first opening of the chute;

urging the garment into the chute;

transporting the garment in the vertical direction within the chute; and

folding the garment along a longitudinally extending first fold line so as to position

the first waist side region over the waist center region, the first fold line being adjacent the

first side wall, and folding the garment along a longitudinally extending second fold line so

as to position the second waist side region over the waist center region, the second fold line

being adjacent the second side wall, wherein both such folding steps occur while the

garment is in the chute.



2. A method of folding a pant-like disposable absorbent garment, the method defining

a machine direction, a cross-machine direction, and a vertical direction generally

perpendicular to both the machine direction and the cross-machine direction, the machine

direction and the cross-machine direction together defining a transport plane, the method

comprising:

providing said garment, said garment having a waist opening and two leg openings,

said garment defining a longitudinal direction and a transverse direction, said garment

defining a first waist side region adjacent a first side edge, a second waist side region

adjacent a second side edge, a waist center region positioned transversely between the first

waist side region and the second waist side region, and a crotch region longitudinally

adjacent the waist center region, the garment further including an absorbent core;

providing a chute, the chute comprising a first side wall and a second side wall, the

chute defining a chute width extending from the first side wall to the second side wall, the

chute width extending in a direction parallel to the cross-machine direction, the chute

defining a first end having a first opening and a second end having a second opening, the

chute extending from the first end to the second end in the vertical direction;

transporting said garment in the machine direction toward the chute, such that the

longitudinal and transverse directions of the garment lie substantially within the transport

plane, and such that the longitudinal direction of the garment is in parallel alignment with

the machine direction during said transporting in the machine direction;

positioning the garment over the first opening of the chute;

urging the garment into the chute;

transporting the garment in the vertical direction within the chute; and

folding the garment along a longitudinally extending first fold line so as to position

the first waist side region over the waist center region, the first fold line being adjacent the

first side wall, and folding the garment along a longitudinally extending second fold line so

as to position the second waist side region over the waist center region, the second fold line

being adjacent the second side wall, wherein both such folding steps occur while the

garment is in the chute.



3. The method of claim 2, wherein transporting the garment in the machine direction

is accomplished using a first side conveyor, a second side conveyor, and a center conveyor

positioned between the first and second side conveyors, each conveyor extending in the

machine direction,

the first side conveyor supporting the first waist side region, the second side

conveyor supporting the second waist side region, and the center conveyor supporting the

waist center region and the crotch region,

wherein the center conveyor defines a center conveyor end, and wherein the chute

is positioned adjacent the center conveyor end, further wherein the first side conveyor

extends in the machine direction past the center conveyor end and extends adjacent the first

side wall of the chute, and further wherein the second side conveyor extends in the machine

direction past the center conveyor end and extends adjacent the second side wall of the

chute,

whereby positioning the garment over the first opening of the chute comprises

supporting the garment with the first and second side conveyors and comprises

substantially not supporting the garment with the center conveyor.

4. A method of folding a pant-like disposable absorbent garment, the method defining

a machine direction, a cross-machine direction, and a vertical direction generally

perpendicular to both the machine direction and the cross-machine direction, the machine

direction and the cross-machine direction together defining a transport plane, the method

comprising:

providing said garment, said garment having a waist opening and two leg openings,

said garment defining a longitudinal direction and a transverse direction, said garment

defining a first waist side region adjacent a first side edge, a second waist side region

adjacent a second side edge, a waist center region positioned transversely between the first

waist side region and the second waist side region, and a crotch region longitudinally

adjacent the waist center region, the garment further including an absorbent core;

providing a chute, the chute comprising a first side wall and a second side wall, the

chute defining a chute width extending from the first side wall to the second side wall, the



chute width extending in a direction parallel to the machine direction, the chute defining a

first end having a first opening and a second end having a second opening, the chute

extending from the first end to the second end in the vertical direction;

transporting said garment in the machine direction toward the chute, such that the

longitudinal and transverse directions of the garment lie substantially within the transport

plane, and such that the longitudinal direction of the garment is in parallel alignment with

the cross-machine direction during said transporting in the machine direction;

positioning the garment over the first opening of the chute;

urging the garment into the chute;

transporting the garment in the vertical direction within the chute; and

folding the garment along a longitudinally extending first fold line so as to position

the first waist side region over the waist center region, the first fold line being adjacent the

first side wall, and folding the garment along a longitudinally extending second fold line so

as to position the second waist side region over the waist center region, the second fold line

being adjacent the second side wall, wherein both such folding steps occur while the

garment is in the chute.

5. The method of claim 4, wherein the garment is separated from an interconnected

series of garments simultaneously with urging the garment into the chute.

6. The method of any preceding claim, further comprising folding the garment along a

transversely extending fold line so as to bring the crotch region into superposed relation

with the waist center region, wherein said folding the garment along the transversely

extending fold line occurs before folding the garment along the first and second fold lines.

7. The method of any preceding claim, wherein positioning the garment near the first

opening of the chute includes supporting the garment at the first opening of the chute using

a support device that at least partially temporarily covers said first opening, said supporting

occurring immediately prior to urging the garment into the chute.



8. The method of any preceding claim, wherein urging the garment into the chute

comprises pushing the garment in the vertical direction using a paddle, wherein the

garment is attracted to the paddle by vacuum force.

9. The method of any preceding claim, wherein the absorbent core defines a

longitudinally extending first core side edge and a longitudinally extending second core

side edge, the core defining a maximum core width, wherein the maximum core width

exceeds the chute width, such that the first fold line and the second fold line each extend

into the absorbent core.

10. The method of any of claims 1, 2, or 4, wherein the first side wall comprises a first

side conveyor and wherein the second side wall comprises a second side conveyer, wherein

the first side conveyor and the second side conveyor advance together in the vertical

direction.

11. The method of any preceding claim, wherein both the first and second side walls

are stationary.

1 . The method of any of claims 1-1 1, wherein folding the garment along the first and

second fold lines is accomplished via streams of compressed air.

13. The method of any of claims 1-1 1, wherein folding the garment along the first and

second fold lines is accomplished via folding blades which protrude from the first and

second side walls.

14. The method of any of claims 1-13, wherein the garment exits the chute through the

second opening onto an exit conveyor, the exit conveyor extending in and transporting the

garment in the machine direction.

15. The method of any of claims 1-13, wherein the garment exits the chute through the

second opening onto an exit conveyor, the exit conveyor extending in and transporting the

garment in the cross-machine direction.

16. The method of any preceding claim, further comprising accumulating a stack of

garments at the second opening of the chute, and further comprising pushing the stack out

of the chute through the second opening.



17. The method of any preceding claim, the garment defining a crotch end and a waist

end, wherein after folding the garment along the transversely extending fold line so as to

bring the crotch region into superposed relation with the waist center region, the waist end

and the crotch end are different distances from the transversely extending fold line.
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