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GARMENTS ASSEMBLED WITHOUT SEWING

FIELD OF THE INVENTION
The present invention relates to garments and, more particularly, to garments

assembled without sewing.

BACKGROUND OF THE INVENTION

Garments have traditionally been produced by a cut-and-sew technique in
which a plurality of separate fabric pieces are joined together, typically by sewing
with thread, to form the finished garment. The drawbacks of this method of
production are well known, and thus efforts have been made to devise alternative
methods of production that can reduce or eliminate the amount of sewing required for
assembling a garment. Major strides in this direction have been made, at least for
certain types of garments, by applying circular knitting techniques to produce the
main tubular body of the garment without seams. In general, however, it is still
necessary to finish the garment by sewing, such as for applying decorative or elastic
trim or banding around leg openings, neck openings, arm openings, waist openings, or
the like, and for joining different portions of the garment that cannot be integrally knit
together during the circular knitting process. For example, a so-called "seamless"
panty still requires at least one seam, typically located in a crotch region of the panty,
for joining together a front panel and a back panel of the tubular fabric blank from
which the panty is made.

The formation of such seams and the attachment of elements such as elastic

are to this day still performed by sewing with thread in the commercial production of
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most garments. This generally requires the manufacturer to keep an extensive
inventory of dye-to-match sewing thread so that the thread will be the same color as
the fabric of the garment. It would be desirable to eliminate the requirement of

sewing with thread to assemble and finish a garment.

SUMMARY OF THE INVENTION

The present invention enables many types of garments to be assembled and
finished without sewing with thread. In accordance with a first aspect of the
invention, a trim is attached along an edge of a fabric body of a garment without
sewing. The trim comprises a textile material containing fibers of thermoplastic
material. The fabric edge to which the trim is attached can be any type of fabric, not
necessarily containing any thermoplastic fibers. For example, the fabric can be all
cotton or other natural fibers. The trim is attached by wrapping the trim around the
fabric edge so that the edge is sandwiched between two opposing portions of the trim,
and then localized regions of the trim are heated to cause the thermoplastic material in
the trim to become plastic and flow together from the opposing portions, thus
penetrating through the fabric edge. The thermoplastic material is then allowed to
cool and solidify, thereby attaching the trim to the fabric edge. A preferred technique
for locally heating the trim is to ultrasonically heat the trim with a sonic horn and
anvil configured to contact the trim at the desired localized regions. The
ultrasonically formed seams made in accordance with the present invention offer the
potential for stronger seams than those made by conventional sewing in many cases,
and the seams can be made faster than is typically the case with sewing. The seams
also can be made soft and flexible so that they are as comfortable as or more
comfortable than conventionally sewn seams.

The trim can be an elastic méterial. For instance, it is common to apply elastic
banding around leg openings of garments such as briefs, panties, bodysuits,
swimsuits, or the like, and elastic banding is also commonly attached about the waist
of briefs and panties and along edges of brassieres and other types of garments. Such
elastic banding often also serves a decorative function to provide a finished
appearance along a fabric edge. Alternatively, the trim can be a decorative trim

whose primary function is to provide a finished appearance along a fabric edge and to
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prevent raveling of the fabric, such as often applied around neck and/or arm openings
of shirts and blouses. Such elastic and/or decorative trim can be attached without
sewing in accordance with the present invention.

The localized regions at which the trim is heated and bonded can be
intermittent and spaced along the length and/or along the width of the trim, or it can
be a continuous line or lines extending along the trim. The localized regions can also
form a decorative pattern. For example, the pattern of the localized regions can be
designed to replicate the appearance of conventional stitching with thread, if desired.

Another aspect of the invention provides an alternative attachment of an
elastic element along a fabric edge of a garment. In accordance with this embodiment
of the invention, the fabric of the garment contains fibers of thermoplastic material,
and the elastic element is laid on the fabric adjacent to the edge and the fabric is
folded over the elastic element so that the elastic element is encased by the fabric and
so that opposing portions of the fabric are in contact with each other. The opposing
portions are then heated at localized regions thereof, such as by ultrasonic heating
with a horn and anvil, to cause the thermoplastic material in the opposing portions to
become plastic and flow together. The thermoplastic material is then allowed to cool
and solidify, thereby bonding the fabric to itself and creating a tunneled elastic along
the fabric edge. An advantage of this embodiment of the invention is that the elastic
material need not be in a shape or comprise a material suitable for ultrasonic or other
thermal bonding.

In yet another aspect of the invention, fabric portions of a garment can be
joined together by ultrasonic bonding. In one embodiment, a panty comprises a fabric
body having a front panel and a back panel. The fabric body contains fibers of
thermoplastic material, and the front and back panels are ultrasonically bonded
together in a crotch region of the panty. The panels can be joined with a lap joint, or
they can be joined with a butt joint. An additional fabric panel can be provided in the
crotch region for added material thickness, if desired. The additional fabric panel and
the front and back panels can be joined together at a lap joint, which can be
configured in various ways. Preferably, the front and back panels are ultrasonically
bondable and the additional fabric panel is sandwiched at an end edge thereof

between the front and back panels where they overlap each other. Side edges of the
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additional fabric panel can be sandwiched bétween the fabric of the panty and an
ultrasonically bondable trim attached along the edge. Accordingly, the additional

fabric panel need not, although it can, be ultrasonically bondable.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features, and advantages of the invention will
become more apparent from the following description of certain preferred
embodiments thereof, when taken in conjunction with the accompanying drawings in
which:

FIG. 1 is a perspective view of a panty in accordance with one preferred
embodiment of the invention; ‘

FIG. 2 is a perspective view of a brassiere in accordance with another
preferred embodiment of the invention;

FIG. 3 is a perspective view of a shirt or blouse in accordance with a further
embodiment of the invention;

FIG. 4 is a fragmentary, magnified view of a portion of a fabric edge of a
garment with a trim applied thereto;

FIG. 5 is a cross-sectional view takeﬁ on line 5-5 of FIG. 4;

FIG. 6 is a cross-sectional view similar to FIG. 5, showing an alternative
embodiment of the invention for attaching an elastic element to a garment;

FIG. 7 is a perspective view of a bodysuit or one-piece swimsuit in accordance
with the present invention;

FIG. 8 is a cross-sectional view through a butt joint between two fabric panels
in accordance with the present invention;

FIG. 9 is a cross-sectional view through a lap joint between two fabric panels
in accordance with the present invention;

FIG. 10 is a perspective view of a panty in accordance with yet another
embodiment of the invention, shown in an inside-out orientation;

FIG. 11 is a cross-sectional view taken on line 11-11 through the gusset
portion of the panty in FIG. 10;

FIG. 12 is a cross-sectional view taken on line 12-12 through the gusset

portion of the panty in FIG. 10; and
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FIG. 13 is a cross-sectional view through a joint between an ultrasonically
bondable fabric panel and a non-ultrasonically bondable fabric panel in accordance

with the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention now will be described more fully hereinafter with
reference to the accompanying drawings, in which preferred embodiments of the
invention are shown. This invention may, however, be embodied in many different
forms and should not be construed as limited to the embodiments set forth herein;
rather, these embodiments are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the invention to those skilled in the art.
Like numbers refer to like elements throughout.

FIGS. 1, 2, 3, 7, and 10 show various types of garments, given by way of non-
limiting example, to which the present invention can be applied. Although the
illustrated examples relate to various items of women's apparel, it will be understood
that the invention is in no way limited to women's apparel, but applies to a wide
variety of both men's and women's garments. The invention is based on the principle
of eliminating the process of sewing with thread to assemble and finish garments of
various types. One aspect of the invention relates to the attachment of decorative
and/or elastic trim or banding along edges of a garment. FIG. 1 depicts a panty 20
comprising a front panel 22 and a back panel 24 having opposite sides joined to or
integrally knit with opposite sides of the front panel such that the front and back
panels collectively form a generally tubular fabric body 26. Lower portions of the |
front and back panels are joined together in a suitable fashion so as to form a crotch or
gusset portion 28 of the panty that extends between the wearer's legs and so as to form
a pair of leg openings 30. The gusset portion 28 of the panty may comprise a gusset
panel 32 having a knit construction differing from that of the rest of the fabric body
26, as shown, or alternatively the knit construction can be the.same throughout the
fabric body. In the illustrated embodiment, the gusset panel 32 is integrally knit with
the front panel 22 and is joined to the back panel 24 along a joint or seam 34.

Attached along the edges of the front and back panels that encircle the leg

openings 30 is a trim or banding 40, which can be a decorative and/or elastic textile
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material. In accordance with the first aspect of the invention, the trim 40 contains a -
sufficient quantity of thermoplastic fibers that the trim is thermally bondable to itself
as well as to other textile materials likewise containing a sufficient quantity of
thermoplastic fibers. More particularly, in accordance with preferred embodiments of
the invention, the trim 40 is ultrasonically bondable to itself and to other
ultrasonically bondable materials.

FIGS. 4 and 5 depict one embodiment of the invention with respect to
attachment of the trim 40 to the edge of the fabric body 26 of a garment. The trim 40
advantageously comprises a strip of textile material that is wrapped over the edge of
the fabric to which the trim is to be attached so that the edge of the fabric is
sandwiched between opposing portions of the trim, as shown in FIG. 5. The trim 40
is then attached to the fabric edge by compressing the opposing portions of the trim
and the fabric edge together between a pair of cooperating tools that heat localized
regions of the trim so as to cause the thermoplastic fibers in the localized regions to
become plastic and flowable. The flowable thermoplastic material from the opposing
portions of the trim permeates through the fabric 26 and flows together so as to create
continuous columns or filaments 42 of thermoplastic material that are joined to both
of the opposing portions of the trim and penetrate through the fabric 26. The heating
is then stopped so that the filaments 42 cool and solidify, thereby affixing the trim 40
to the fabric 26.

Preferably, the localized heating of the trim 40 is effected by ultrasonic
techniques. Thus, as shown in FIG. 5, an ultrasonic horn 44 is positioned adjacent
one side of the trim 40 and an anvil 46 is positioned adjacent the opposite side of the
trim. In general, raised areas of the anvil surface will contact the trim and press the
trim against the horn such that only areas of the trim contacted by the raised areas are
heated and bonded, whereas depressed or recessed areas of the anvil surface will not
press the trim against the horn and thus the areas of the trim corresponding to such
recessed areas will not be heated and bonded. Accordingly, the anvil's surface can be
configured in various ways to achieve various patterns of heated and bonded areas of
the trim. The horn 44 and anvil 46 can be relatively movable toward each other to
compress and ultrasonically heat the trim and fabric therebetween, and away from

each other to allow the fabric to be moved or removed. For instance, the horn 44 and
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anvil 46 may have a relatively short length in comparison with the length of the fabric
edge along which the trim 40 is to be attached; accordingly, the trim 40 may be
ultrasonically attached to the fabric in a succession of discrete lengthwise increments
of the trim, each increment being compressed and heated between the horn and anvil
and then the fabric edge and/or the horn and anvil being moved to bring a succeeding
increment of the trim and fabric edge between the horn and anvil for bonding.
Alternatively, the horn and anvil can be set at a fixed distance from each other to form
a sort of nip through which the fabric and trim can be moved on a continuous basis by
a suitable drive mechanism, and the anvil 46 can be a rotating wheel. The wheel can
be free-wheeling so as to be frictionally driven by the fabric as the fabric moves
through the nip, or the wheel can be rotatably driven so as to effect or assist in
effecting the movement of the fabric through the nip. The outer surface of the anvil
wheel can be patterned in any desired fashion to impart a desired pattern to the trim as
it moves through the nip and is bonded by the horn and anvil. For example, the anvil
wheel can be configured to bond the trim in a pattern resembling various types of
stitching such as zigzag stitching, straight-line stitching, etc.

The horn 44 and anvil 46 can be configured such that the trim 40 is heated and
bonded at a plurality of localized regions 48 that are spaced apart from one another as
shown in FIG. 4. If desired, such localized regions 48 can be designed to replicate the
appearance of stitching with thread. Thus, as shown in FIG. 4, the regions 48
replicate the appearance of a plurality of needle penetrations at uniform spacing along
the trim, such as would be created by a conventional sewing operation. Alternatively,
the localized regions at which ultrasonic bonding occurs can be designed to create any
other desired type of pattern.

A significant advantage of the first aspect of the invention is that the fabric 26
to which the trim 40 is attached need not, although it can, contain thermoplastic
fibers. For instance, the fabric 26 can be made up entirely or substantially of non-
thermoplastic fibers such as cotton, wool, silk, rayon, or the like. This is possible
because the mechanism responsible for bonding of the trim to the fabric and to itself
is the permeation of the flowable thermoplastic material from the opposing portions of
the trim through the fabric so as to create the columns or filaments 42 joining the

opposing portions of the trim to each other. As such, the trim 40 preferably contains
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at least about 60 percent thermoplastic fibers by weight. Suitable thermoplastic fibers
include but are not limited to polyamides (PA), such as nylon 6, nylon 6,6, nylon 4,6,
nylon 8, nylon 6,10, nylon 11, and nylon 12; polyolefins, such as polypropylene (PP),
polyethylene (PE), polytetrafluoroethylene (PTFE), and polyphenylene ether (PPE or
PPO); amorphous and/or crystalline polyesters; or polyimides.

The fabric 26, as noted above, can also contain thermoplastic fibers, although
it need not do so. It may often be the case that the fabric 26 that is chosen for a
particular garment contains thermoplastic fibers for reasons unrelated to the need to
ultrasonically attach trim 40 to the garment. For instance, many fabrics commonly
available in the marketplace comprise blends of natural and synthetic fibers, the
selection of the natural and synthetic fibers and their relative percentages being
chosen for reasons such as appearance, texture, elasticity, comfort, breathability,
drape, shrinkage characteristics, durability, wrinkle-resistance, and other reasons. In
many cases the synthetic component(s) of the fabric may comprise a thermoplastic
material.

In the case of undergarments in particular, fabrics that tend to be favored
generally comprise a relatively high percentage of cotton and a correspondingly low
percentage of synthetic fibers, because such fabrics typically are more breathable and
therefore more comfortable against the skin than fabrics having a high percentage of
synthetic fibers. For instance, it is common in many garments, and in particular
among undergarments, for the percentage of thermoplastic fibers in the fabric to be
about 20 percent or less. Generally, the attachment of an ultrasonically bondable
material to such a fabric would not be possible by ultrasonic bonding, because it is
typically necessary for the components being ultrasonically bonded together to each
comprise at least about 60 percent thermoplastic fibers. However, in accordance with
the present invention, a trim 40 comprising at least about 60 percent thermoplastic
fibers can be ultrasonically bonded to a fabric 26 even if the fabric contains 20
percent or less thermoplastic fibers. Indeed, the fabric can be entirely devoid of
thermoplastic fibers when the technique of the present invention is employed.

Referring again to FIG. 1, the panty 20 includes a waistband 50. The
waistband 50 can be formed in various ways. For instance, in the case of the fabric

body 26 being knit on a circular knitting machine, the waistband 50 can comprise a
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turned welt integrally knit at one end of the fabric tube from which the fabric body 26
is cut. Alternatively, the waistband 50 can comprise a banding or trim that is
ultrasonically bonded to the upper edge of the fabric body 26 in the manner described
in connection with FIGS. 4 and 5 above.

Yet another alternative technique for forming the waistband 50 is to form a
tunneled elastic as shown in FIG. 6. In accordance with this aspect of the invention,
the fabric 26 comprises an ultrasonically bondable fabric as described above. An
elastic element 52 such as an elastic cord or strip is placed against one side of the
fabric 26 adjacent the edge thereof, and the edge of the fabric is folded over the elastic
element 52 so as to encase the elastic element between opposing portions of the
fabric. The opposing portions of the fabric are then ultrasonically bonded to each
other by a suitable horn 44 and anvil 46. An advantage of this technique for forming
a tunneled elastic is that the elastic element 52 need not, although it can, be an
ultrasonically bondable material. The ultrasonic bond between the opposing portions
of the fabric 26 can be located so as not to penetrate through the elastic element 52, if
desired. The tunneled elastic construction can be employed as the waistband 50 for
the panty 20, and/or can be employed for elasticizing the leg openings 30 of the panty.

The above-described aspects of the invention are applicable to other types of
garments beyond panties. For instance, FIG. 2 depicts a brassiere 60 to which the
invention can be applied. The brassiere 60 comprises a generally tubular fabric body
62 for encircling the upper torso, and includes a pair of shoulder straps 64. The
bottom edge of the brassiere can include a band 66 for providing a finished
appearance to the edge and for preventing raveling of the fabric. A trim 68 is attached
along the edges of the fabric in the region of the shoulder straps 64 and along the
upper edge of the fabric body 62. Typically, the trim 68 is elastic, although the
invention as applied to brassieres is not limited to elastic trims. The band 66 can also
be an elastic trim, but again is not limited to elastic materials; furthermore, the band
66 can instead be a turned welt in the case of circular knitting of the fabric body 62.
Any or all of the band 66 and trim 68 can be attached in the manner described above
in connection with FIGS. 4 and 5. Alternatively, a tunneled elastic constructed in the

manner described above in connection with FIG. 6 can be formed along the bottom
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edge of the brassiere 60 and/or at the edges of the shoulder straps and/or along the
upper edge of the fabric body 62.

FIG. 3 depicts a shirt or blouse 70 to which the invention can be applied. The
blouse 70 comprises a generally tubular fabric body 72 for fitting over the torso, and
includes arm openings 74 and a neck opening 76, and a pair of shoulder straps 78.
The bottom edge of the blouse can include a band 80 for providing a finished
appearance to the edge and for preventing raveling of the fabric. A decorative trim 82
is attached along the edges of the fabric encircling the arm openings 74 and the neck
opening 76. Any or all of the band 80 and trim 82 can be attached in the manner
described above in connection with FIGS. 4 and 5. Typically, the band 80 and trim
82 are non-elastic, although the invention as applied to shirts or blouses is not limited
to non-elastic bands and trims. Moreover, a tunneled elastic constructed in the
manner described above in connection with FIG. 6 can be formed along the bottom
edge of the blouse 70 and/or about the arm and/or neck openings of the blouse.

FIG. 7 depicts a bodysuit or swimsuit 90 to which the invention can be
applied. The suit 90 comprises a generally tubular fabric body 92 having a front panel
94 that covers the front of the upper and lower torso, and a back panel 96 that covers
the back of at least the lower torso and optionally the upper torso also, depending on
the style of the suit. Lower portions of the front and back panels 94 and 96 are joined
together along a seam 98 to form a gusset 100 that extends between the legs. The
gusset can include a gusset panel 102 having a knit construction differing from that of
the other parts of the suit, if desired. The gusset panel 102 in the illustrated
embodiment is integrally knit with the front panel 94. The suit defines a pair of leg
openings 104 and includes a pair of shoulder straps 106. A banding or trim 110 is
attached along the edges of the fabric body encircling the leg openings and along the
edges of the shoulder straps and the upper edge of the fabric body. The trim 110 can
be an ultrasonically bondable material attached in the manner described above in
connection with FIGS. 4 and 5. Alternatively, a tunneled elastic construction as
shown in FIG. 6 can be formed along any or all of the edges of the suit 90.

A further aspect of the invention is depicted in FIGS. 8, 9, and 12. In the
garments 20, 60, 70, and 90 described above in connection with FIGS. 1, 2, 3, and 7,

respectively, there are fabric panels that must be joined together to create the finished
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garment. Thus, in the panty 20 of FIG. 1, even though the fabric body 26 may be
circularly knit as a one-piece tubular construction, the front panel 22 and back panel
24 must be attached together along at least one seam or joint 34 in order to create the
finished panty. Likewise, for the brassiere 60 of FIG. 2, even though the fabric body
62 may be circularly knit as a one-piece tubular construction, formation of the
shoulder straps requires joining a front panel and a back panel of each strap along at
least one seam or joint 63 therebetween. The shoulder straps of the blouse 70 of FIG.
3 and the shoulder straps of the bodysuit 90 of FIG. 7 similarly require the formation
of seams or joints 107 (FIG. 7), and the bodysuit 90 further requires at least one seam
or joint 98 in the gusset region of the garment. Any or all of these seams or joints can
be made by ultrasonic bonding in accordance with the present invention.

As an illustrative example, FIGS. 8 and 9 show two alternative joint
constructions between the front panel 22 and the back panel 24 of the panty of FIG. 1.
In FIG. 8, the joint 34 between these panels comprises a butt joint, while the joint in
FIG. 9 is a lap joint. In each case, both panels 22 and 24 must be ultrasonicélly

~ bondable fabrics, i.e., containing at least about 60 percent thermoplastic fibers by

weight. For example, the fabric may be a blend of about 60 percent nylon and 40
percent cotton. The joint 34 is effected by placing the surfaces of the fabric panels 22
and 24 that are to be bonded together in contact with each \other, and engaging the
adjoining surfaces of the panels between an ultrasonic horn and anvil to locally heat
and bond the panels at the joint.

FIG. 13 shows an alternative embodiment of a joint 34' in accordance with the
invention. The joint 34" has the advantage that one of the fabric panels need not,
although it can, be ultrasonically bondable. Thus, the fabric panel 22' is shown as
being a non-thermoplastic fabric, while the fabric panel 24 is a fabric that is
ultrasonically bondable, i.e., preferably containing at least about 60 percent
thermoplastic fibers. The joint 34' is made by sandwiching an edge of the non-
ultrasonically bondable panel 22' between opposing portions of the ultrasonically
bondable panel 24 by folding the edge of the panel 24 over the edge of the panel 22",
thus creating a lap joint. The lap joint is then ultrasonically bonded so that the
thermoplastic material in the panel 24 permeates through the fabric panel 22' in a

manner similar to that described above in connection with FIG. 5, thus attaching the
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panel 22" to the panel 24. Advantageously, the panel 22' can comprise substantially
or entirely non-thermoplastic fibers such as cotton or other natural fibers. The
invention thus enables ultrasonic bonding to be employed even though one of the
panels being joined is not an ultrasonically bondable material.

FIGS. 10 and 11 illustrate an application of this technique to the creation of a
panty 120, shown in an inside-out orientation. The panty 120 comprises a front panel
122 and a back panel 124 joined or integrally knit together to form a generally tubular
fabric body 126. Lower portions of the front and back panels are joined together in a
suitable fashion so as to form a crotch or gusset portion 128 of the panty that extends
between the wearer's legs and so as to form a pair of leg openings 130. The gusset
portion 128 also includes an additional fabric panel or liner 129 that lines the inner
surface of the gusset portion and thus is against the wearer's body. One end edge 133
of the liner 129 is joined with lower edges of the front panel 122 and back panel 124
at a joint 134. The opposite end edge 135 of the liner 129 preferably is left unattached
to the front panel 122 except at the side edges thereof, as further described below.

The joint 134 is shown in detail in FIG. 11. The joint is made by sandwiching
the edge 133 of the liner 129 between overlapping edges of the front and back panels
122 and 124, and locally heating the joint with an ultrasonic horn 44 and anvil 46
such that thermoplastic material from the overlapping edges of the front and back
panels permeates through the edge of the liner 129, and then cools and solidifies to
join all three panels together. An advantage of the joint 134 is that the liner 129 need
not, although it can, comprise an ultrasonically bondable fabric. For example, the
liner 129 can be an all-cotton panel for absorbency and breathability against the
wearer's body.

As shown on the lefi-hand side of FIG. 12, the liner 129 can be attached to the
panel 122 of the panty by sandwiching edges of the liner 129 and the panel 122
between opposing portions of an ultrasonically bondable trim 140 folded over the
edges of the liner and panel and bonded thereto in the manner described above in
connection with FIGS. 4 and 5. Alternatively, as shown on the right-hand side of
FIG. 12, the edge of the panel 122 can be folded over the edge of the liner 129 such
that each side edge of the liner 129 is sandwiched between opposing portions of the

panel 122, and the opposing portions can be ultrasonically bonded to each other and
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the liner. In this case, the trim 140 is not needed for joining the liner to the garment, -
although it can be included, if desired. An elastic element (not shown) can also be
disposed between the opposing portions of the panel 122 to form a tunneled elastic
construction as described above in connection with FIG. 6, if desired.

Clearly, although not illustrated in the drawings, the construction of the gusset
128 described above can also be applied to garments other than panties, including but
not limited to bodysuits, swimsuits, and the like. Moreover, the general principle of
attaching a liner to a garment by sandwiching the edges of the liner between folded-
over opposing portions of an ultrasonically bondable component of the garment and
then ultrasonically bonding the opposing portions to each other and to the liner, can
be applied to many types of garments having liners, including but not limited to
panties, brassieres, blouses, bodysuits, swimsuits, skirts, dresses, and others. It will
also be recognized, of course, that instead of sandwiching the edges of the liner
between opposing portions of the component of the garment, the component of the
garment could be sandwiched between opposing portions of the liner and
ultrasonically bonded thereto, provided the liner is an ultrasonically bondable fabric,
in which case the component of the garment need not be ultrasonically bondable.

The invention thus provides garments and methods allowing many if not all of
the conventional sewing operations performed in the assembly and finishing of
garments to be replaced by thermal bonding operations. Preferably, ultrasonic
bonding is employed because of the high speed at which the joints can be made. The
ultrasonic bonding process also lends itself to a greater degree of control over the
heating process so that desired characteristics of the joint can be obtained. In this
regard, preferably the dwell time and frequency of the ultrasonic energy applied to the
joint are selected so as to obtain a "soft" joint that is comfortable when against the
wearer. The particular dwell time and frequency for achieving such a soft joint
depend largely on the type of fabric materials being joined, and thus no general rule of
thumb can be given for selecting these variables.

Many modifications and other embodiments of the invention will come to
mind to one skilled in the art to which this invention pertains having the benefit of the
teachings presented in the foregoing descriptions and the associated drawings.

Therefore, it is to be understood that the invention is not to be limited to the specific
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embodiments disclosed and that modifications and other embodiments are intended to
be included within the scope of the appended claims. Although specific terms are
employed herein, they are used in a generic and descriptive sense only and not for

purposes of limitation.
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WHAT IS CLAIMED IS:

1. A garment having an elastic element attached without sewing, comprising:

a fabric body having a fabric edge; and

a trim comprising a textile material attached to the fabric edge so as to
extend at least partway therealong, the textile material including fibers of |
thermoplastic material and being wrapped around the fabric edge such that the fabric
edge is sandwiched between opposing portions of the textile material, and the
opposing portions of the textile material being heated at localized regions thereof so
as to cause thermoplastic material in the opposing portions to become plastic and
penetrate through the fabric edge and flow together, the thermoplastic material then
being allowed to cool and solidify so as to bond the opposing portions to each other

and to the fabric edge.

2. The garment of claim 1, wherein the fabric body comprises less than about
20 percent thermoplastic fibers by weight and the trim comprises at least about 60

percent thermoplastic fibers by weight.

3. The garment of claim 2, wherein the fabric body comprises substantially

entirely non-thermoplastic fibers.

4. The garment of claim 1, wherein the garment comprises a panty having a
waist opening and two leg openings, each opening being circumscribed by a fabric
edge, and wherein the trim comprises an elastic textile material and is attached to the

fabric edge at least at the waist opening so as to form a waistband for the garment.

5. The garment of claim 1, wherein the garment comprises a panty having a
waist opening and two leg openings, each opening being circumscribed by a fabric
edge, and wherein the trim comprises an elastic textile material and is attached to the

fabric edges at least at each of the leg openings.

6. The garment of claim 5, wherein the trim is also attached to the fabric edge

at the waist opening so as to form a waistband for the garment.
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7. The garment of claim 6, wherein the trim at each opening is attached to the

fabric body by ultrasonic bonding.

8. The garment of claim 1, wherein the garment comprises a panty, the fabric
body including a front panel and a back panel each including fibers of thermoplastic
5 material, an edge of the front panel being ultrasonically bonded to an edge of the back

panel in a crotch region of the garment.

9. The garment of claim 8, wherein an ultrasonically bonded lap joint is

formed between the front and back panels.

10. The garment of claim 8, wherein an ultrasonically bonded butt joint is

10 formed between the front and back panels.
11. The garment of claim 1, wherein the garment comprises a brassiere.

12. The garment of claim 1, wherein the garment comprises a bodysuit having
leg openings, the trim comprising an elastic textile material and being attached at least

about the leg openings.

15 13. The garment of claim 1, wherein the garment comprises a shirt or blouse

having a neck opening, the trim being attached at least about the neck opening.

14. The garment of claim 1, wherein the trim is ultrasonically heated and
bonded at a plurality of localized regions spaced apart along a length of the fabric
edge.

20 15. The garment of claim 1, wherein the trim is ultrasonically heated and

bonded at localized regions forming a decorative pattern.

16. A garment having elastic attached without sewing, comprising:
a fabric body having a fabric edge, the fabric edge including fibers of
thermoplastic material; and
25 an elastic element attached to the fabric edge so as to extend at least
partway therealong, the fabric edge being folded over the elastic element such that the

elastic element is encased by the fabric and opposing portions of the fabric edge are in

-16-



10

15

20

25

WO 02/28210 PCT/US01/22364

contact with each other, and the opposing portions of the fabric edge being heated at .
localized regions thereof so as to cause thermoplastic material in the opposing
portions to become plastic and flow together, the thermoplastic material then being
allowed to cool and solidify so as to bond the opposing portions to each other, thereby

forming a tunneled elastic.

17. The garment of claim 16, wherein the opposing portions of the fabric edge

are ultrasonically bonded to each other.

18. The garment of claim 16, wherein the garment comprises a panty having a

waist opening, the elastic element extending about the waist opening.

19. A garment, comprising:
a generally tubular fabric body for encircling at least a lower portion of
a torso of a wearer and having a front panel and a back panel joined together at lower
portions thereof so as to form a gusset portion of the garment that extends between the
wearer's legs, at least one of the front and back panels comprising an ultrasonically
bondable fabric and the front and back panels being ultrasonically bonded together at

a joint in the gusset portion.

20. The garment of claim 19, wherein one of the front and back panels
comprises an ultrasonically bondable panel and the other of the panels comprises a
non-ultrasonically bondable panel, an edge of the ultrasonically bondable panel being
folded over an edge of the non-ulirasonically bondable panel so as to sandwich the
edge of the non-ultrasonically bondable panel between opposing portions of the
ultrasonically bondable panel, and the opposing portions being ultrasonically bonded

to each other and to the non-ultrasonically bondable panel.

21. The garment of claim 19, wherein both of the front and back panels

comprise ultrasonically bondable panels.

22. The garment of claim 21, further comprising a liner attached to the
garment adjacent an inner surface of the gusset portion, an edge of the liner being

sandwiched between an edge of the front panel and an edge of the back panel, the
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edges of the front and back panel being ultrasonically bonded to each other and to the

liner.

23. The garment of claim 22, wherein the liner comprises a non-ultrasonically

bondable material.

5 24. A garment, comprising:

a generally tubular fabric body including at least one fabric panel
having an inner surface that faces a wearer of the garment, the fabric pane] having
opposite edges; and

a fabric liner disposed against the inner surface of the at least one

10 fabric panel and having opposite edges joined to the opposite edges of the fabric
panel;

wherein at least one of the fabric panel and liner comprises an
ultrasonically bondable fabric the opposite edges of which are folded over the
corresponding opposite edges of the other of the fabric panel and liner and are

15 ultrasonically bonded to attach the liner to the panel.

25. The garment of claim 24, wherein the other of the fabric panel and liner

comprises a non-ultrasonically bondable fabric.

26. The garment of claim 25, wherein liner is the non-ultrasonically bondable

fabric.
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