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(54) Title: SUPPORT GARMENT WITH LOCK DOWN SUPPORT

| FIG. 1.

(57) Abstract: A support garment that provides upper and lower support for the breasts of a wearer through the use of alternating
struts (119) and openings (118) to create a webbed configuration (136) is provided. The first support area comprises an upper sup -
port portion (114) made up of a first structural configuration comprising a plurality of alternating struts (119) and openings (118).
The upper support portion (114) is located above breast cup portions (112) of the support garment. The second support area com -
prises a lower support portion (116) located below the breast cup portions (112). The lower support portion (116) includes a second
structural configuration comprising a plurality of alternating struts (119) of openings (118).
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SUPPORT GARMENT WITH LOCK DOWN SUPPORT

FIELD OF THE INVENTION
The present invention relates to support garments. In particular, the present

mvention relates to support garments with lock down supports.

BACKGROUND OF THE INVENTION
Conventional support garments, especially sport bras, typically provide support by
using materials or fabrics that compress the entire chest area. Support garments may also

provide support through the use of underwires made of metals or hard plastics.

BRIEF DESCRIPTION OF THE DRAWING

Examples of the present invention are described in detail below with reference to
the attached drawing figures, wherein:

FIG. 1 illustrates a front perspective view of an exemplary support garment in the
form of a bra having lock down support in accordance with an aspect herein;

FIG. 2 illustrates a front view of the exemplary support garment of FIG. 1 in
accordance with an aspect herein;

FIG. 3 illustrates an exploded view of an exemplary support garment having a first
layer of material with upper and lower support portions and a second layer of material in
accordance with an aspect herein;

FIG. 4 illustrates a back view of an exemplary support garment having two layers
of material in accordance with an aspect herein;

FIG. 5 illustrates a cross-sectional view of the exemplary support garment of
FIG. 4 taken along cut line 5-5 and depicting the attachment of the two layers of material
in accordance with an aspect herein;

FIG. 6A illustrates a back or inner-facing view of the exemplary support garment
of FIG. 1 where the support garment is in a disassembled and laid-flat configuration in
accordance with an aspect herein;

FIG. 6B illustrates a close-up view taken from the area indicated on FIG. 6A in
accordance with an aspect herein,;

FIG. 7 illustrates a flow diagram of an exemplary method of manufacturing an
exemplary support garment having lock down support in accordance with an aspect herein;

and

Date Regue/Date Received 2021-08-26
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FIG. 8 illustrates a plan view of the exemplary support garment of FIG. 1
where the support garment is in a disassembled and laid-flat configuration and wherein

different support zones are depicted.

DETAILED DESCRIPTION OF THE INVENTION

The subject matter of the present invention is described with specificity herein
to meet statutory requirements. However, the description itself is not intended to limit the
scope of this disclosure. Rather, the inventors have contemplated that the disclosed or
claimed subject matter might also be embodied in other ways, to include different steps or
combinations of steps similar to the ones described in this document, in conjunction with
other present or future technologies. Moreover, although the terms “step” and/or “block”
might be used herein to connote different elements of methods employed, the terms should
not be interpreted as implying any particular order among or between various steps herein
disclosed unless and except when the order of individual steps is explicitly stated.

At a high level, aspects herein are directed toward a support garment, such as a
bra, that provides support through the use of engineered strut areas and lock down areas of a
first layer of material. The support garment may comprise at least a first support area
comprising an upper support portion made up of a first structural configuration comprising a
plurality of openings made through the [irst layer of material and a second support area
comprising a lower support portion made up of a second structural configuration comprising
a plurality of openings made through the first layer of material.

In exemplary aspects, to provide support to, for example, the under portions
and/or the lateral/medial portions of a wearer’s breasts when the support garment is worn, the
lower support portion is located under a breast cup area of the support garment such that it
extends generally from a lateral side of the breast cup, down towards a lower margin of the
breast cup, and up to a medial side of the breast cup. The upper support portion may provide
lock down support to the wearer’s breast when the support garment is worn and is located
above the breast cups such that it extends generally {rom a lateral side of the breast cup,
towards the upper margin of the breast cup and to the shoulder straps of the support garment
when the support garment is in the as-worn configuration.

The openings in the first and second structural configurations may be defined

and/or delineated by a plurality of struts formed between the openings. The struts may be
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straight or curved and may be positioned on the support garment to distribute tensioning
forces in specific directions. In one aspect, alternating struts and openings create a webbed
configuration. The webbed configuration in the upper support portion and lower support
portion not only helps to distribute structural or tensioning forces in specific directions but
also adds an element of flexibility and breathability to these areas. For instance, the openings
may contribute to the breathability of the support garment as we

The breast cup portion, upper support portion and lower support portion,
moreover, may be adapted to provide a lock down area above and/or below the breast cup
portion to provide support for a wearer’s breasts when the support garment is worn. Lock
down may be achieved in these areas by positioning a high modulus of elasticity material,
such as a thermoplastic polymer, adjacent to the first layer of material at the upper and/or
lower support portions. As used throughout this disclosure, the term “lock down™ may be
defined as an area of material that exhibits substantially no stretch or give. In exemplary
aspects, lock down support may be added to the support garment by applying a reinforcement
material to the internal facing surface of the upper and/or lower support portions. As an
example, the upper support portion includes alternating struts and openings to strategically
distribute tensioning [orces applied Lo the support when the garment is worn. The internal
facing surface of the remaining material (i.e., the struts) of the upper support portion is
reinforced by applying a high modulus of elasticity material such as thermoplastic
polyurethane (TPU), to the material. By providing reinforcement to the upper support
portion, the wearer’s breasts are provided with additional support beyond that provided by,
for instance, a shoulder strap. In exemplary aspects, the reinforcement material may vary in
elasticity to provide gradient support in the lock down area. Similarly, the lower support
portion may be reinforced by applying a high modulus of elasticity material to this area of the
support garment to provide additional support to the under portions of a wearer’s breasts
when the support garment is worn.

Having the breast cups with support and lock down portions (upper support
and lower support portions) integrated into, for instance, a single layer of material provides
several advantages. For instance, support can be localized to those areas that need more
support instead of compressing the entire chest area which may be uncomfortable for the
wearer and restrict movement. Moreover, providing support as described eliminates the need
for underwires which may cause discomfort by pressing uncomfortably into the wearer’s

flesh. Integrating the support into a single layer of material also helps to make the support
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garment lightweight, less bulky and helps to provide a smoother, more aesthetic
appearance. Further, the openings in the upper and lower support portions help to make the
support garment more breathable and flexible. Additionally, integrating the support and
lock down areas and bra cup portions into a single layer of material provides easier and
simpler construction and manufacture.

Accordingly, aspects herein are directed to a support garment comprising a support
garment comprising at least a first layer of material having a first surface and a second
surface opposite the first surface, where the first layer of material forms at least a breast
cup portion, an upper support portion positioned superior to the breast cup portion when
the support garment is worn, and a lower support portion positioned inferior to the breast
cup portion when the support garment is worn. The upper support portion comprises a first
structural configuration comprising a first plurality of openings in the first layer of
material, and the lower support portion comprises a second structural configuration
comprising a second plurality of openings in the first layer of material.

In another aspect, aspects hercin are directed to a bra comprising at least a first
layer of material having a first surface and a second surface opposite the first surface,
where the first layer of material forms at least a front portion adapted to cover a wearer' s
breasts and at least a portion of the wearer's torso when the bra is in an as-worn
configuration. The front portion comprises a pair of breast cup portions, and at least one
upper support portion located superior to the pair of breast cup portions comprising a first
structural configuration comprising a first plurality of openings in the first layer of
material.

In yet another aspect, a support garment made by the following process is provided.
The process comprises the steps of preparing a first layer of a material to form at least
breast cup portions, an upper support portion positioned superior to the breast cup
portions, and a lower support portion positioned inferior to the breast cup portions, where
the first layer of material has a first surface and a second surface opposite the first surface.
The process further comprises creating a first plurality of openings in the first layer of
material at least at the upper support portion to create a first structural configuration,
manipulating a reinforcement material to have a shape corresponding to the first structural
configuration, and applying the reinforcement material to the second surface of the upper

support portion.

Date Regue/Date Received 2022-02-10
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In another aspect, there is provided a support garment comprising: at least a first
layer of material having a first surface and a second surface opposite the first surface, the
first layer of material forming at least a breast cup portion, an upper support portion
positioned superior to the breast cup portion when the support garment is worn, and a
lower support portion positioned inferior to the breast cup portion when the support
garment is worn; the upper support portion comprising a first structural configuration
comprising a first plurality of openings separated by a first plurality of struts formed by the
first layer of material; and the lower support portion comprising a second structural
configuration comprising a second plurality of openings separated by a second plurality of
struts formed by the first layer of material, wherein the first and second pluralities of struts
distribute tensioning forces in predetermined directions.

In another aspect, there is provided a process of making a support garment, the
process comprising the steps of: preparing a first layer of a material to form at least breast
cup portions, an upper support portion positioned superior to the breast cup portions, and a
lower support portion positioned inferior to the breast cup portions, wherein the first layer
of material has a first surface and a second surface opposite the first surface; creating a
first plurality of openings separated by a first plurality of struts formed by the first layer of
material at least at the upper support portion to create a first structural configuration;
creating a second plurality of openings separated by a second plurality of struts formed by
the first layer of material at the lower support portion to create a second structural
configuration; manipulating a reinforcement material to have a shape corresponding to the
first structural configuration wherein the first and second pluralities of struts distribute
tensioning forces in specific directions; and applying the reinforcement material to the
second surface of the upper support portion.

FIG. 1 illustrates a front perspective view of a wearer wearing a support garment in
the form of a bra 100 with breast cup portions 112, upper support portion 114 and lower

support portion 116 in accordance with an aspect herein. While aspects discussed

Date Regue/Date Received 2022-02-10
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herein refer to bras, it will be understood that aspects are not limited to any particular style or
type of support garment used to support breast tissue. For example, other support garments
may include camisoles, swimwear or other garments with built-in support. Further, the
depictions in the drawings are for exemplary purposes only and are in no way meant to limit
the scope of the present invention. For instance, although the bra 100 is shown as a pull-over
sport bra, the bra 100 may comprise more traditional style bras that include separate breast
cups, front closures, back closures, removable shoulder straps, and the like.

The bra 100 comprises a front portion 110 including breast cup portions 112,
upper support portion 114 and lower support portion 116. The bra 100 also comprises
shoulder straps 115 adapted to extend over a wearer’s shoulders when the bra 100 is worn, an
under band 126 located under the breast cup portions 112 and adapted to encircle a torso area
of the wearer when the bra 100 is worn, and a back portion 124 (shown in FIG. 2). The
shoulder straps 115 may have a number of different configurations such as racerback,
convertible, standard, and the like. The back portion 124 may be connected to the front
portion 110 in part through the shoulder straps 115. As well, the bra 100 may have a front
closure, a back closure, or the bra 100 may be donned and doffed by pulling the bra 100 over
the wearer’s head.

The front portion 110 of the bra 100 is the portion of the bra 100 that covers a
portion of the torso of the wearer including the wearer’s breasts when the bra 100 is worn.
More specifically, the breast cup portions 112 are adapted to cover the wearer’s breasts when
the bra 100 is worn. The breast cup portions 112 may be unstructured or they may be
structured or constructed such that they conform generally to the shape of the wearer’s
breasts (i.e., molded cups). In one example, the breast cup portions 112 and/or other portions
of the bra 100 may be lined with an optional inner second layer or internal facing layer (not
shown) that comes in contact with the wearer’s skin when the bra 100 is worn, and/or an
optional external shell layer positioned on an external facing surface 120 of the bra 100 when
the bra 100 is worn. In another example, the front portion 110 may comprise a single layer of
material 132 having an external facing surface 120 that faces the external environment when
the bra 100 is worn and an inner-facing surface (not shown) that faces the wearer’s skin when
the bra 100 is worn. Any and all aspects, and any variation thereof, are contemplated as
being within aspects herein.

As shown in FIGS. 1 and 2, in one exemplary configuration, the breast cup

portions 112, the upper support portion 114, and the lower support portion 116 may be
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integrally formed from the single layer of material 132 or together made up of the single layer
of material 132. In another aspect, the breast cup portions 112, the upper support portion
114, and/or the lower support portion 116, may be made from separate pieces of material and
attached or sewn together to create the single layer of material 132. In exemplary aspects, the
single layer of material 132 may comprise a stretch woven fabric, a knit fabric, a non-woven
fabric, and/or a composite construction. Moreover, the layer of material 132 may possess
moisture-management characteristics (i.e., the ability of a material to move moisture from
one surface to an opposite surface), breathability characteristics, fast-drying times, and the
like.

In one aspect, a plurality of openings 118 are formed in the layer of material
132 such that they extend through the thickness of the layer of material 132 to form the upper
support portion 114 and lower support portion 116. The openings 118 are defined and/or
delineated by struts 119 where the struts 119 comprise portions of the layer of material 132
that remain after the openings 118 are formed. Thus, both the upper and lower support
portions 114 and 116 may comprise the openings [18 and the struts 119. Areas of the layer
of material 132, such as the breast cup portions 112, the upper support portion 114, and/or the
lower support portion 116, may have different modulus of elasticity values due to, for
example, reinforcement with high modulus materials such as TPU, the configuration of the
struts 119, the configuration of the openings 118, and/or knitting or weaving these areas with
yarns/fibers/filaments having a high modulus of elasticity. Modulus of elasticity may be
defined as a measure of an object’s resistance to being deformed elastically when a force is
applied to it. Modulus values, as described herein, are measured at 40% stretch across the
width of the bra 100 by ASTM D4964 and are expressed in pound-force (Ibf) or Newton (N).

In one aspect, the portions of the shoulder straps 115 that extend superior to
the upper support portion 114 and the area at the back of the bra 100 may have a lower
modulus of elasticity than, for example, the upper support portion 114, the lower support
portion 116, and/or the breast cup portions 112. With reference to FIG. 8, which depicts the
bra 100 in a disassembled and laid-flat configuration, the bra 100 may be thought of as
comprising areas or zones 148 having a modulus between 7 N to 8 N at 40% stretch using
standard modulus of elasticity tests and zones 144 and 146 that exhibit generally zero stretch
or near zero stretch at 40% stretch. In exemplary aspects, the zones 148 may comprise
portions of the shoulder straps 115 that are positioned adjacent to the back portion of the bra

100 when assembled. The zones 148 may also comprise, for example, the side regions of the
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bra 100. The zone 144 generally comprises at least a part of the upper support portion 114,
where the zone 144 generally exhibits zero stretch at 40% stretch. The zone 146 generally
comprises the breast cup portions 112, where the zone 146 generally exhibits near zero
stretch at 40% stretch. Areas such the lower support portion 116 and areas of the upper
support portion 114 located immediately superior to the breast cup portions 112 may exhibits
stretch intermediate of the zones 148 and the zones 144 and 146. In other aspects, these areas
may exhibit zero to near zero stretch at 40% stretch. In still other aspects, these areas may
exhibit a gradient in stretch. Any and all aspects, and any variation thereof, are contemplated
as being within aspects herein.

Referring again to FIGS. 1 and 2, as shown, the upper support portion 114 and
the lower support portion 116 comprise a plurality of openings 118 in the layer of material
132. The openings 118 are formed from the layer of material 132 using methods of fabric
cutting including manual techniques, machine cutting, laser cutting, water jet cutting, die-
cutting, punching, and the like. It will be appreciated that the openings 118 in the upper and
lower support portions 114 and 116 may be of any shape or size. In one aspect, once the
openings 118 are formed, the plurality of struts 119 constructed from the single layer of
material 132 remain for the upper and lower support portions 114 and 116.

As shown in FIG. 6A, which depicts an inner-facing view of the bra 100 is a
disassembled and laid-flat configuration in accordance with aspects herein, the struts 119
combined with the openings 118 help to create a webbed configuration 136 for both the upper
and lower support portions 114 and 116. The openings 118 in the webbed configuration 136
can be varied by size and location to provide the appropriate level of support for the breasts
depending on the use of the bra 100 and breast size. It will be appreciated that the area of the
openings 118 may be any size, and in one aspect may range from 2 mm? to 742 mm®. The
struts 119 may be comprised of crossing or intersecting lines. It will be appreciated that the
struts 119 may be any variety of shapes and may be straight or curved. It will be appreciated
that the struts 119 may be any size, and in one embodiment may range from 2 mm to 6 mm
wide. It will be appreciated that the struts 119 formed from the layer of material 132 will
typically be wider than the reinforcement material 134, described in more detail below. The
length of the struts 119 may be any variety of lengths, and in one embodiment are between 20
mm to 275 mm in length.

The location of the struts 119 and the openings 118 may be engineered to

effectively distribute tensioning forces applied to the bra 100 when worn. For instance, a
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tensioning force is generally applied to the shoulder straps 115 of the bra 100 when worn.
Moreover, this tensioning force is generally oriented along the longitudinal axis of the
shoulder strap 115 (i.e., in a vertical direction). Vertically aligned struts in the upper support
portion 114 as shown in FIG. 1 may help to distribute this tensioning force and improve
wearer comfort. In another example, a tensioning force is generally applied to the lower
support portion 116 of the bra 100 when worn. This tensioning force is generally oriented
circumferentially around the wearer’s torso in a generally horizontal direction. Horizontally
oriented struts in the lower support portion 116 as shown in FIG. 1 may help to counteract or
distribute this tensioning force. Moreover, the webbed configuration associated with the
upper support portion 114 and the lower support portion 116 not only helps to distribute
tensioning forces but also decreases bra weight, increases breathability and flexibility, and
adds an aesthetic appeal to these areas.

With continued reference to FIG. 6A, a reinforcement material 134 on a
second surface 121 of the remaining material (struts 119) of the upper support portion 114 is
depicted and can provide a gradient level of support for front portion 110 of the bra 100. A
close-up view of the reinforcement material 134 is shown in FIG. 6B. As depicted in FIG.
6B, the reinforcement material 134 is positioned adjacent to the struts 119 and has a shape
that generally corresponds to the shape of the webbed configuration 136 of the upper support
portion 114. In exemplary aspects, and with respect to a particular strut 119, the
reinforcement material 134 may be the same width as the strut 119, or the reinforcement
material 134 may be narrower than the strut 119. Any and all aspects, and any variation
thereof, are contemplated as being within aspects herein.

The reinforcement material 134 may provide support by stiffening the struts
119 in the upper support portion 114, and/or the lower support portion 116, to produce lock
down or near lock down in these areas. In one exemplary aspect, the reinforcement material
134 may be used in just the upper support portion 114 as lock down in this area may be
important for supporting the weight of the wearer’s breasts. The reinforcement material 134
may comprise a high modulus material such as thermoplastic polyurethane (TPU), silicone,
polyurethane, and the like. In one aspect, the TPU used in at least 1 mm in thickness,
providing a greater degree of lock down. It will be appreciated that the reinforcement
material may, in some aspects, be 1 mm to 2 mm thick.

The reinforcement material 134 may provide greater design control and

accommodate finer support structures using complex patterns or configurations. The pattern
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of the webbed configuration 136 may be used to distribute key structural forces in specific
directions. The struts 119 and openings 118 can be placed to distribute force and provide
support and flexibility.

In some aspects, the reinforcement material 134 may be modulated to fine-
tune or customize support. For example, the reinforcement material 134 may be modulated
depending on breast size, desired level of support, or user-specific sizing information and/or
chest mapping (e.g., topographical data from a body scan or motion data). In one aspect the
thickness of the reinforcement material 134 may remain the same while the width of the
reinforcement material 134 may vary to increase or decrease elasticity or lock down in
specific regions of the upper support portion 114 and/or the lower support portion 116. For
example, the width of the reinforcement material 134 may decrease/taper in regions of the
webbed configuration 136 that approach the breast cup portions 112. Such an approach may
make the bra easier to doff and don, for example. In another example, the width of the
reinforcement material 134 may remain constant and the thickness may vary to increase or
decrease elasticity or lock down in specific regions of the upper support portion 114 and/or
the lower support portion 116. For instance, the thickness of the reinforcement material 134
may decrease/taper in regions ol the webbed configuration 136 that approach the breast cup
portions 112. In yet another exemplary aspect, both the thickness and the width of the
reinforcement material 134 may be adjusted to fine tune the modulus of elasticity in certain
areas of the upper support portion 114 and/or the lower support portion 116.

In yet another example, the reinforcement material 134 may be modulated
based on breast size. For example, for smaller sizes, less support may be needed and thus the
width and/or thickness of the reinforcement material 134 may be decreased or omitted from
select struts 119 in the webbed configuration 136. In contrast, for larger sizes or where a
greater amount of support may be desired, the width and/or thickness of the reinforcement
material 134 may be increased and any gradients in the reinforcement material 134 may be
smaller or less pronounced. It will be appreciated that the reinforcement material 134 may
designed as a single, whole piece of reinforcement material 134 that corresponds to the
webbed configuration 136 of both the upper support portion 114 and the lower support
portion 116. In another aspect, the reinforcement material 134 may be designed as a single,
whole piece of reinforcement material 134 that corresponds to the webbed configuration 136
of the upper support portion 114. Further, the reinforcement material 134 may designed as a

separate piece (separate from the reinforcement material 134 for upper support portion 114)
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that has a shape corresponding to the webbed configuration 136 of the lower support portion
116. Any and all aspects, and any variation thereof, are contemplated as being within aspects
herein.

While FIG. 6A depicts the reinforcement material 134 on the upper support
portion 114, it will be appreciated that the reinforcement material 134 may also be on the
lower support portion 116 if additional support is desired. In that instance, the thickness
and/or width of the reinforcement material 134 may be greater on the upper support portion
114 than the lower support portion 116.

Referring next to FIG. 3, an exemplary bra 300, which may comprise the bra
100, comprising two or more layers of material is shown. The layer of material 132 has an
external facing surface 120 and a second opposite-facing surface (not shown). A second
layer of material 122 may be optional in aspects and may be used for modesty purposes
and/or to provide a color-contrast effect to the webbed portion of the bra 300. Under band
126 may, in exemplary aspects, may help to connect the layer of material 132 and the
optional second layer of material 122 at a lower region of the bra 300. Alternatively, under
band 126 may be separate from the two layers of material 132 and 122 and may be attached
to second layer of material 122 and the layer of malerial 132 by any reasonable method for
attaching material.

With reference to FIGS. 4 and 5, the exemplary bra 300 with two or more
layers of material is depicted in accordance with aspects herein. FIG. 4 depicts a back view
of the bra 300. The single layer of material 132 and the second layer of material 122 are
attached at perimeter edges 130 of the materials 122 and 132 as shown in FIG. 5. In other
words, the breast cup portion 112, the upper support portion 114 and the lower support
portion 116 of the layer of material 132 are not attached and/or are unaffixed to the second
layer of material 122 except at the perimeter edges 130 such that the layer of material 132 is
freely moveable with respect to the second layer of material 122 except at the perimeter
edges 130. As such the breast cup portion 112, upper support portion 114, and lower support
portion 116, can move freely of the second layer of material 122 providing more flexibility
and stretch for the individual wearing the bra 300. It will be appreciated that the attachment
of the layers of material 122 and 132 may be done in any variety of ways.

With reference to FIG. 7, an exemplary method 700 of making an exemplary
support garment, such as the bra 100, as described herein is provided. A first layer of

material, such as the layer of material 132 is provided at step 702. The first layer of material



10

15

20

25

30

CA 02987279 2017-11-24

WO 2016/200875 PCT/US2016/036344

-11 -

is manipulated (i.e., cut or incised) to form breast cup portions, and upper and lower support
portions at step 704. A plurality of openings are formed in the first layer of material at the
upper and lower support portions at step 706 leaving strut portions remaining. After
preparation, the support garment comprises an external facing surface and an internal facing
surface.

Reinforcement material (such as TPU) is manipulated (i.e., cut or incised) at
step 708 to have a shape corresponding to the pattern of openings and struts of the first layer
of material. It will be appreciated that in some instances the reinforcement material may not
be cut for all of the corresponding struts on the first layer of material due to the need for a
gradient level of support. The reinforcement material is placed over the corresponding
pattern of struts on the first layer of material on the upper and/or lower support portions and
heat pressed to bond the reinforcement material to the first layer of material at step 710. It
will be appreciated that the reinforcement material may be cut as a single sheet or as multiple
sheets to be placed on the first layer of material. In general, the reinforcement material is
applied to the second surface (internal facing surface) of the first layer of material, although it
is contemplated herein that the reinforcement material may also be applied to the first surface
(external facing surface) of the first layer of material. It will be appreciated that the
reinforcement material may be attached to the first layer of material in any variety of bonding
manners including thermal bonding, mechanical, and/or chemical bonding.

When a second layer of material is used, the first layer of material and the
second layer of material may be prepared by cutting and affixing the different layers to each
other using affixing technologies such as stitching, adhesives, welding, bonding, and the like.
In exemplary aspects, the second layer of material is affixed to the first layer of material at
the perimeter edges of both layers of material. Additional ways of making a breast cup having
support portions are contemplated herein.

Aspects of the present invention have been described with the intent to be
illustrative rather than restrictive. Alternative aspects will become apparent to those skilled
in the art that do not depart from its scope. A skilled artisan may develop alternative means
of implementing the aforementioned improvements without departing from the scope of the
present invention.

It will be understood that certain features and subcombinations are of utility

and may be employed without reference to other features and subcombinations and are
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contemplated within the scope of the claims. Not all steps listed in the various figures need

be carried out in the specific order described.
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CLAIMS:

1. A support garment comprising:

at least a first layer of material having a first surface and a second surface
opposite the first surface, the first layer of material forming at least a breast cup portion, an
upper support portion positioned superior to the breast cup portion when the support
garment is worn, and a lower support portion positioned inferior to the breast cup portion
when the support garment is worn;

the upper support portion comprising a first structural configuration comprising a
first plurality of openings separated by a first plurality of struts formed by the first layer of
material; and

the lower support portion comprising a seccond structural configuration
comprising a second plurality of openings separated by a second plurality of struts formed
by the first layer of material, wherein the first and second pluralities of struts distribute

tensioning forces in predetermined directions.

2. The support garment of claim 1, wherein the first surface is an external facing surface of

the support garment.

3. The support garment of claim 2, wherein the second surface is an internal facing surface

of the support garment.

4. The support garment of claim 3, wherein the second surface of the first layer of material

of the first structural configuration is reinforced with a reinforcement material.

5. The support garment of claim 4, wherein the reinforcement material comprises a

thermoplastic polyurethane bonded to the second surface of the first layer of material.

6. The support garment of claim 5, wherein the thermoplastic polyurethane varies in

elasticity to provide a gradient of elasticity in the first structural configuration.

7. The support garment of any one of claims 1 to 6, wherein the first plurality of struts and
the first plurality of openings create a first webbed configuration, and wherein the second
plurality of struts and the second plurality of openings create a second webbed

configuration.
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8. The support garment of claim 1, wherein the support garment is a bra and the bra
comprises:

the first layer of material forming at least a front portion adapted to cover a
wearer's breasts and at least a portion of the wearer's torso when the bra is in an as-wom

configuration, the front portion comprising a pair of breast cup portions.

9. The support garment of claim 8, further comprising:
a second layer of material attached to the first layer of material at a plurality of

perimeter edges of the first layer of material.

10. The support garment of claim 9, wherein the second layer of material is unaffixed to

the first and second structural configurations of the upper and lower support portions.

11. The support garment of claim 9 or 10, wherein the second layer of material is attached
to the first layer of material such that it is positioned adjacent to the second surface of the

first layer of material.

12. The support garment of claim 8, further comprising a reinforcement material having a
high modulus of clasticity affixed to at least a portion of the second surface of the upper

support portion.

13. The support garment of claim 12, wherein the reinforcement material comprises a

thermoplastic polyurethane.

14. A process of making a support garment, the process comprising the steps of:

preparing a first layer of a material to form at least breast cup portions, an upper
support portion positioned superior to the breast cup portions, and a lower support portion
positioned inferior to the breast cup portions, wherein the first layer of material has a first
surface and a second surface opposite the first surface;

creating a first plurality of openings separated by a first plurality of struts formed
by the first layer of material at least at the upper support portion to create a first structural
configuration;

creating a second plurality of openings separated by a second plurality of struts
formed by the first layer of material at the lower support portion to create a second

structural configuration;

Date Regue/Date Received 2022-02-10



84119206
-15 -

manipulating a reinforcement material to have a shape corresponding to the first
structural configuration wherein the first and second pluralities of struts distribute
tensioning forces in specific directions; and

applying the reinforcement material to the second surface of the upper support

portion.

15. The process of claim 14, wherein the first surface comprises an external facing surface
of the support garment when the support garment is in an as-constructed arrangement, and
wherein the second surface comprises an internal facing surface of the support garment

when the garment is in the as-constructed arrangement.

Date Regue/Date Received 2022-02-10
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