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STROBEL LASTED INJECTED FOOTWEAR

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to U.S. Provisional Patent
Application No. 62/016,983, entitled “STROBEL LASTED INJECTED
FOOTWEAR,” and filed on June 25, 2014, the entire contents of which are hereby

incorporated by reference for all purposes.

BACKGROUND/SUMMARY

[0002] Conventional footwear manufacture has continued to rely on hand-stitching
and adhesives to assemble footwear components into a finalized product. For
example, individual components comprising the lower (e.g. outsoles) and uppers
(used herein to refer to midsoles, side walls, and other upper components), may be
hand-stitched and/or adhered together to form a finished product. The reliance on
manual labor and the assembly from multiple components results in variations in the
footwear, including variations in sizing and quality.

[0003] To accommodate the variety of methods and tools for making various shoe
styles, a single footwear manufacturer may maintain many types of skilled labor,
stocks of raw materials and production machinery that are used to produce a variety of
footwear elements. The variety in manufacture complicates shoe construction across
an entire product line and may cause further difficulty in achieving uniform sizing.
[0004] Furthermore, different methods of shoe construction require specialization in
skills. Strobel lasted shoes are common among casual, athletic and work footwear,
among others. A strobel sock spans the interior or a portion of the bottom of an
article of footwear and may be hand stitched to the upper. Strobel lasting may
provide increased stability, flexibility or durability in addition to weight savings to an
article of footwear. Because of the three dimensional structure of the footwear where
the strobel meets a shoe upper, and the often narrow spacing for the stitch, this type of
assembly may utilize extensive, and complicated hand labor. Additionally, strobel
construction may further make extensive use of adhesives to affix the strobel sock to
the shoe upper and/or midsole.

[0005] As mentioned above, to assemble the many individual components, footwear
construction approaches commonly use solvent-based adhesives to bond various

components together. For example, solvent-based adhesives, including organic
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solvents, may be used in the footbed, the outsole, the midsole, the insole, etc.
Different materials may be coupled together using adhesives such that the footwear is
held together primarily by adhesives.

[0006] When used in the construction process, solvent-based adhesives may emit
volatile organic compounds (VOCs), which can produce indoor and/or outdoor air
pollution, and thus, degrade the quality of the environment. In addition to emissions
generated during the application and/or curing processes, excess adhesive in the
manufacturing process may also be considered environmental waste, also potentially
impacting the quality of the environment. In fact, various regulations exist with
regard to use, handling, and disposal of solvent-based adhesives.

[0007] In addition to the use of adhesives, traditional injection molding is typically
used to form components or portions of components of footwear. Many outsoles,
midsoles and even uppers are produced by injection of a hardenable thermoplastic
material, typically polyurethane, into preformed molds. Conventional methods of
injection molding inject the material into a mold, which seals around the material as it
dries. Molds that are worn, poorly constructed or overfilled may not form an effective
seal resulting in material spilling beyond the mold, known as flashing. Because the
moldable material is injected directly into the mold, traditional injection molding
requires extensive cleaning upon removal of hardened products. Additionally, every
variation to a traditional injection molded product, such as alteration in sizing, design,
pattern, or structure requires a new mold resulting in a costly process.

[0008] Injection molding of polyurethane or a similar thermoplastic material in the
presence of a textile is used in a variety of contexts in constructing footwear. For
example, injection molding of textiles has been used to bond fabric shoe uppers to an
injection molded insole, to create foam-filled shoe uppers, fabric-bonded boot liners
and the like. The injection molding of textiles also uses a mold manufacture style. In
some embodiments, an aluminum casting may be closed and sealed around the
moldable material. In the case of fabric-bonded injection molded footwear
components, the mold may be lined with a textile. Foam may be injected into the
fabric lined mold so that, as the foam dries, the hardenable material adopts the shape
of the mold and becomes bonded to the fabric. Like conventional injection molding
in the absence of a fabric layer, cleanup of molds after hardening is extensive.

Additional processing methods are typically required including trimming of excess

Page 2 of 27



WO 2015/200713 PCT/US2015/037817

injected or fabric material, and stitching, adhering or otherwise attaching additional
design elements.

[0009] The Inventors herein have recognized the above several drawbacks of
traditional methods of shoe manufacture. As discussed above, the heavy reliance on
solvent-based adhesives can negatively impact the quality of the environment during
construction. Additionally the reliance on construction by hand and multiple methods
of manufacture for varied product types complicates the manufacture process and
makes uniformity in sizing difficult. Traditional construction of footwear articles
comprising a strobel sock makes use of extensive and complicated hand labor.
Furthermore, traditional methods of injection molding and of fabric-bonded injection
molding require extensive set up and cleaning of molds during manufacture. The
reliance on molds makes for a significant investment in different molds across a
product line to produce elements in varied sizes and styles. Moreover, conventional
methods of fabric-bonded injection molding produce components of footwear that
necessitate additional structures and assembly for development into completed
footwear.

[0010] Recognizing these drawbacks, the Inventors describe herein a port-injection
footwear in which use of a closed mold is unnecessary and in particular strobel lasted,
port-injection footwear. Obviation of the traditional mold is achieved by direct
injection of foam, such as polyurethane, into a bag, such as a footwear-structure bag.
This bag forms a substantially sealed cavity between a foot surface and the exterior to
form an integrated footwear component, such as a portion of an upper. The bag forms
an integrated footwear component (e.g. one or more of midsole, insole, sidewall and
upper), protected by the attached outsole. A stretchable strobel sock may further be
integrated into the footwear structure bag. However, in other examples, the strobel
sock may be integrated intot he outsole. Integration of multiple elements of footwear
to form an integrated footwear component simplifies manufacture and produces a
product which may be more durable and/or stable. Further, the reduction in adhesives
enables footwear incorporating the direct injection method to reduce negative impacts
on the quality of the environment. Reduction in adhesive use further reduces labor in
shoe construction and may create a more flexible shoe structure when desired.

[0011] The present application discloses port-injection footwear made with a strobel
sock. The strobel sock may provide weight savings and added flexibility to an article

of footwear. Utilizing a stretchable material a strobel sock may be incorporated into a
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footwear-structure bag that is then injected with foam or other material in the
presence of an elongated last that is extended in the base of the footform compared to
a conventional last. Upon removing the elongated last the strobel sock shrinks back
to its original size and forms a footbed of an article of port-injection footwear.
Additional steps and extensive hand stitching to finish the footwear may be avoided in
this way.

[0012] Port-injection footwear of the present disclosure may be adapted to a variety
of types of footwear. The substantially sealed bag that retains the injected foam may
be attached to many types of outsoles by a variety of attachment methods. Also, the
shoe sidewalls and upper may adopt different shapes and utilities, such as that of a
sandal, boot, sneaker or other type of footwear.

[0013] Thus, in summary, the inventors herein disclose port-injection footwear
having a footwear-structure bag with an integrated strobel sock encompassing a foam
core. The bag may be attached to a separately formed outsole. In one embodiment,
the footwear of the present disclosure may have an integrated upper formed at least
partially by a footwear-structure bag inflated by an injectable polymer and an insole
comprising a strobel sock. Furthermore, the footwear of the present disclosure may
be formed while the bag is expanded during injection around an elongated last or foot-
shaped form. With a uniform, elongated last, regularity of sizing may be achieved as
the strobel sock shrinks to original size when the elongated last is removed. The
method of the present disclosure allows for widely varied product design and finish
detailing such as pattern and shape molding, which may be achieved using modular
shaping tools that can be used across footwear styles and sizes and may not fully
enclose nor seal onto the direct injected foam material.

[0014] This Summary is provided to introduce a selection of concepts in a
simplified form that are further described below in the Detailed Description. This
Summary is not intended to identify key features or essential features of the claimed
subject matter, nor is it intended to be used to limit the scope of the claimed subject
matter. Furthermore, the claimed subject matter is not limited to implementations that

solve any or all disadvantages noted in any part of this disclosure.

BRIEF DESCRIPTION OF THE FIGURES
[0015] FIG. 1A is a schematic illustration of port-injection footwear according to an

embodiment of the disclosure.
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[0016] FIG. 1B is an illustration of the port-injection footwear shown in FIG. 1A
taken at cross section I of FIG. 1A.

[0017] FIG. 1C is an illustration of the port-injection footwear shown in FIG. 1A
taken at cross section Il of FIG. 1A

[0018] FIG. 2 illustrates an example process flow of a method of making strobel
lasted port-injection footwear in accordance with an embodiment of the disclosure.
[0019] FIG. 3A illustrates a cross-sectional view of a footwear-structure bag with
an incorporated strobel sock.

[0020] FIG. 3B illustrates a cross-sectional view of a footwear-structure bag with an
incorporated strobel sock fit around an elongated last

[0021] FIG. 3C illustrates a cross-sectional view of an article of port injection
footwear with a strobel sock that has shrunk to its original size.

[0022] FIG. 4 is an illustration of the stitch and turn seam attachment of the strobel
sock to a footwear structure bag.

[0023] FIG. 5 is an illustration of the area of a strobel sock in accordance with the
present disclosure.

[0024] FIG. 6 is an illustration of the stretch properties of an example strobel sock

material.

DETAILED DESCRIPTION

[0025] A strobel lasted, port-injection footwear article is disclosed herein. In one
example, a footwear article is provided including a footwear-structure bag comprising
an integrated strobel sock encompassing an injected foam core. The footwear article
may further include a foam barrier disposed adjacent to the footwear-structure bag to
retain the injected foam within the bag during injection. An outsole may be directly
coupled to the footwear-structure bag forming a base of the footwear article. In some
embodiments, the footwear-structure bag forms an integrated footwear component.
As another example, a footwear article is further provided including a footwear-
structure bag having an injection port where an injected foam is injected through the
injection port and retained in the footwear-structure bag. A port cap may be
positioned at the injection port of the footwear-structure bag.

[0026] Turning first to FIG. 1, FIGS. 1A-C illustrate an example of strobel lasted
port-injection footwear 120 in accordance with the disclosure. Specifically, FIG. 1A

illustrates a bottom and a side view of footwear article 120. The bottom view and
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side view are cut through lines I and II and cross-sectional views from lines I and 1II
are shown in Figs 1B and 1C, respectively. It should be appreciated that the footwear
article is provided for illustrative purposes and that the features and description are
not intended to be limiting in any way.

[0027] In the illustrated figures, footwear article 120 includes a lower, shown as
outsole 124. Outsole 124, also referred to as the sole of the shoe, forms a base for
footwear article 120. The shape and features of outsole 124 may vary and the outsole
is not intended to be limited by the disclosure.

[0028] The outsole may be formed of polyurethane, other polymers, rubbers and
plastics, as well as more traditional materials such as wood, leather or cord or
combinations thereof. In some examples, the outsole may be formed by traditional
injection molding methods such as by injection of polyurethane into an aluminum
mold by a desma machine or a similar process. It should be appreciated that the
outsole may be manufactured separately from the rest of the shoe.

[0029] In the disclosed embodiment, preformed outsole 124 may be directly
coupled to an upper 122 of footwear article 120. Upper, as used herein, includes, but
is not limited to, the toe box, the vamp, the heel counter, the midsole, insole, etc. For
purposes of this disclosure, the lower is limited to the outsole and the immediate
features of the outsole.

[0030] As described in more detail below, upper 122 may be formed, or at least
partially formed, from a footwear-structure bag, indicated generally at 132. In some
examples, the outsole may be directly coupled to the footwear-structure bag forming a
base for the footwear article.

[0031] The footwear-structure bag 132 may form an integrated footwear
component, including one or more portions or sections of the upper 122. For
example, multiple shoe components, such as a sidewall, midsole, and strobel sock
may be integrated within the footwear-structure bag to form an integrated footwear
component. As such, in some embodiments, the footwear-structure bag may form a
unitary body to enhance support of the footwear. This combining of multiple
components further may act to lock or secure the components together. It should be
appreciated that the foam and bag construction and the locking configuration may
result in an enhanced durability and reduced reliance on adhesives.

[0032] Further, footwear-structure bag 132 may include a plurality of surface

features described in more detail herein. Surface features may include, by way of
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example, windows, bands, ridges, cord, webbing, eyelets or other features. As an
example, port-injection footwear 120 illustrates cutout sections or windows 128 on
the sidewalls outlined by lining fabric 130. As another non-limiting example, other
surface features may be integrated as part of the footwear-structure bag (and thus, the
upper of the footwear article), including but not limited to eyelets 136, loop holes,
ridge patterns, etc.

[0033] Generally, and as disclosed in more detail below, the footwear-structure bag
may be secured or otherwise coupled to an outsole. In one example, after coupling of
the footwear-structure bag to the outsole, the footwear-structure bag, being a hollow
bag structure, may be adapted to receive an injection of foam through a port injector
or foam injector. The foam may expand to form a shape at least partially dictated by
the design of the hollow bag structure, the upper design, the outsole and/or a last. In
the particular case of a footwear structure bag comprising a stretchable strobel sock,
foam injection may occur in the presence of an elongated last with an extended base
in the insole areca of the foot-form. As described in greater detail below in reference
to FIG. 3A-C an clongated last may expand the stretchable strobel sock during foam
injection.

[0034] As one non-limiting example, a hollow bag structure may be composed of a
series of tubes that inflate to form strap-like elements. In other examples, the
combination of the foot form and bag shape may control the shape. Further, in other
examples, external shaping and molding tools may be used to control the bag shape
and the surface features as the foam is injected and expanded in the footwear-structure
bag.

[0035] It should be appreciated that the footwear-structure bag may include at least
one inlet injection port or opening for receiving the injection of foam. In one
example, an injection port may be sized to prevent leakage of foam during port
injection and may be limited to the size of the foam injector. Thus, the injection port
may be a small opening corresponding to the port injector valve tip. As the foam is
injected into the footwear-structure bag, the foam expands within the bag. The
footwear-structure bag may encompass or enclose the foam such that the foam or
foam core is encapsulated within the bag.

[0036] A port cap, indicated schematically, at 134 may by positioned at the
injection port. The port cap may operate to close the inlet injection port. In some

non-limiting examples, the port cap may be sized to sufficiently cover the injection
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port while not extending substantially beyond the port. The port cap may be
integrated within the outsole or upper and may be a visible aspect of the footwear. In
other examples, the port cap may be hidden or concealed by other features of the
footwear. Furthermore, in some examples, the footwear-structure bag and injection
port may extend through the outsole as seen in FIG. 1A such that the cap is received
in a recess or other portion of the outsole. The location of the port may vary without
departing from the scope of the disclosure.

[0037] Furthermore, an article of footwear in accordance with the present disclosure
may be constructed without a cap on an injection port. For example, in some
embodiments the footwear structure bag may include an open injection port on or
within the footwear article on any surface of the footwear article. Further, as a non-
limiting example, the injection port may be configured or molded in such a way as to
seal the injected foam within the footwear and as the foam hardens the injection port
may become the exterior of the article of footwear.

[0038] Turning now to FIG. 1B, footwear article 120 is shown in a cross-sectional
view from line I, where a foot 126 is disposed within footwear article 120. As
illustrated, lining fabric 130 may be disposed adjacent to the foot form. Although
shown with lining fabric extending along or adjacent the footwear-structure bag, it
should be appreciated that the lining fabric is not required and that other materials or
no materials may be used between the footwear-structure bag and a user’s foot.
Further, in some examples, the lining fabric may be integrated as part of the footwear-
structure bag or may form an additional layer adjacent or in close proximity to the
footwear-structure bag. In some examples, the lining fabric 130 may be physically
coupled to an internally facing surface of the footwear-structure bag 132, but not on
an insole region 144 of the bag 132. Specifically, the lining fabric 130 may be
physically coupled to an internally facing foam barrier 133 of the footwear-structure
bag 132.

[0039] The footwear-structure bag 132 may include one or more foam barriers 133
indicated by the dashed line in FIGS. 1B and 1C. It should be appreciated, that the
foam barrier and footwear-structure bag may be, in some instances, the same material,
while in other embodiments the foam barrier comprises an additional layer, coating,
or lining described in greater detail below. In some examples, the foam barrier 133
may be disposed on an internal facing surface, such as indicated at 135. Further, in

some embodiments, the foam barrier and footwear-structure bag may form a two-
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layer construction, where the foam barrier is on an opposite surface of a section of the
footwear-structure bag. For example, as shown in FIG. 1B, the foam barrier may be
on an internal facing surface of a section of the footwear-structure bag, indicated at
135 and may be on an external or opposing surface of a second section of the bag, as
indicated at 137. It should be appreciated that other configurations for the foam
barrier may be used without departing from the scope of the disclosure. The foam
barrier is considered a filler material barrier.

[0040] Sections with a foam barrier on an internal facing surface 135 of the
footwear-structure bag may couple with join sections with a foam barrier on the
external facing structure 137 of the footwear bag at a seam 139. This seam may
comprise a weld, stitch, or adhesive coupling. In some examples, the seam may be
positioned at the injection port. In other examples, two or more seams may be used to
form a footwear-structure bag. In some examples, the seam and/or the position of the
foam barrier (and the foam structure bag material and construction) may be
configured so as to release air during injection of foam such that air pockets are
minimized during injection of foam in the footwear-structure bag.

[0041] As mentioned above, foam barrier 133 may operate to retain the injection
material 140 such as an injected foam, within the footwear-structure bag. By
providing a foam barrier, during injection, the injection material 140 will be retained
such that the injection material 140 does not leak from the bag. By retaining the
injection material within the bag, minimal finishing/cleaning steps are used in regards
to completion of the integrated footwear component.

[0042] Any suitable material or coating may be used to retain the injected foam
within the bag. As such, it should be understood that the foam barrier may be a
coating, lining, lamination, or other. As one, non-limiting example, the foam barrier
may comprise a urcthane material coating. In another example, the foam barrier may
comprise a waterproof coating. It should be appreciated that a foam barrier need not
be waterproof so long as it has a foam blocking capacity. Further, in some
embodiments, the foam barrier may be integrated with the bag material. For example,
leather may be used in the construction of the hollow bag structure and may provide
its own, intrinsic, foam barrier as it is suitable to block injected foam from seeping

through.
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[0043] Furthermore, radiofrequency welds, expandable thread or waterproof
scalants may be used on the seams of the hollow bag structure to further prevent
seepage of injected foam out of the hollow bag structure.

[0044] Foam, injected in the footwear-structure bag, may be selected for its utility
to a specific article of footwear which may include its thermal, durability, or
permeability characteristics.  Example foams, include, but are not limited to
polyurcthane and other expandable and hardenable thermoplastic material.
Additionally, a foam’s propensity to expand, its overall hardness and density, as well
as the quantity of foam injected may vary and impart differing properties to a finished
article of footwear. In an example, non-limiting embodiment, a polyurethane foam
may be used which has a specific gravity of 0.20-0.60 g/cm’ and a hardness ranging
from 35-60 Asker C.

[0045] In one example, foam used as the filler within the footwear-structure bag
may enhance the comfort and reduce the weight of the footwear. In other examples,
the foam further may provide insulation to the footwear. Such insulation may be used
to enhance cold-weather footwear and may be ventilated for warm weather footwear.
Additionally, the foam may impart waterproof qualities to the footwear. In an
embodiment of the present disclosure, and discussed in more detail herein, two or
more bag structures within a single article of footwear may allow for different foams
or fabrics to be isolated to a particular area of the foot and/or footwear to specifically
exploit the varied properties of selected materials. It should be appreciated that the
foam may be replaced or used in conjunction with other suitable materials, including
but, not limited to gel materials, gaseous materials or mixtures, etc. As used herein,
filler material, includes foam and/or any other suitable materials.

[0046] The footwear article 120 may further comprise an integrated strobel sock
141. As shown in the examples of FIGS. 1B and 1C, the strobel sock 141 may be
integrated within the footwear-structure bag 132. As such, in the examples shown in
FIGS. 1B and 1C, the strobel sock 141 may be integrated into the upper 122 of the
footwear article 120. However, it should be appreciated that the strobel sock 141 may
be used to form portions of the footwear article 120 other than the upper 122, such as
the outsole 124, midsole, toe, and/or heel portions.

[0047] When formed as a part of the upper 122 as shown in FIGS. 1B and 1C, the
strobel sock 141 may be attached, in an insole region 138 of the footwear structure

bag by a seam 142. As shown in FIGS. 1B and 1C, the insole region 138 is a portion
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of the footwear article 120 disposed between the foam barrier 133 and the foot 126.
Thus, the insole region 138 may be a region sized and shaped approximately the same
as the outsole 124, and positioned approximately parallel to the outsole 124. The
seam 142 may surround the perimeter of a strobel sock covering an entire surface of
the insole region of an article of footwear (shown in FIG. 5). In another example the
strobel sock may be a partial strobel sock and may, as non-limiting examples, be
confined to a heel or toe region, with a different material comprising the remainder of
the footbed.

[0048] The seam 142 may be a stitch and turn seam (shown in greater detail in FIG.
4. The stitch and turn seam may comprise the cut ends of the material comprising the
remainder of the footwear structure bag and the strobel sock turned to the interior of
the footwear-structure bag, such that in a finished article of footwear the cut ends of
the material of the footwear-structure bag and of the integrated strobel suck are
contained within the injected foam core. The seam may further comprise stitching
and/or adhesives. The seam may be completed prior to injection of foam such that
after foam injection and removal of an elongated last the article of strobel lasted, port
injection footwear may substantially complete.

[0049] In the cross-sectional view of the article of footwear 120 shown in FIG. 1B
cut Bout sections 128 are seen where the foot 126 is exposed to the environment. In
this example, cut out sections 128 are bordered by inner lining fabric 130.

[0050] Inner lining fabric 130 may directly contact the foot 126 and may be
attached to the foot-facing surface of bag structure 132. In some examples, this inner
lining fabric may be selected for performance features such as wicking or insulating
properties. The lining fabric may also serve an aesthetic purpose, for example
creating a contrast color border to cut out section 128.

[0051] It should be understood that an article of footwear of the present disclosure
need not contain cutout sections, nor lining fabric and may be constructed as a solid
shoe, boot, sandal, athletic shoe, casual shoe or another form of footwear.
Furthermore, the bag structure may be configured to directly engage a user’s foot
without necessity of a lining fabric, though one may be used as desired for aesthetic or
performance reasons.

[0052] The strobel sock 141 may be used in conjunction with one or more other
materials, to form a cavity, which may be configured to contain one or more filler

materials. For example, as viewed in FIGS. 1A-C, footwear-structure bag 132 with
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integrated strobel sock 141 with foam barrier 133 forms a hollow cavity 144 that may
be injected with foam 140 to create a “body” of footwear article 120. Thus, prior to
foam 140 being injected into the footwear-structure bag 132, the foot-wear structure
bag 132 may encompass a hollow cavity 144, which may be defined by the foam
barrier 133. Foam 140 may be injected into the hollow cavity 144, and may fill the
hollow cavity 144. Although in the examples of FIGS. 1B and 1C, foam is injected
into the cavity defined by the strobel sock, it should be appreciated that in other
examples, the cavity may be filled with another material such as a gel, plastic, etc.
Further, in other examples, the cavity may be left substantially hollow, and no foam
or other material may be injected into the cavity.

[0053] As such, the strobel sock 141 may form and/or define a portion of the hollow
cavity 144, where the hollow cavity 144 may define a hollow region of the upper 122.
However, it should be appreciated that in other examples, the strobel sock 141 may
form and/or define a portion of hollow cavities which may not be a part of the upper
122, and may instead form portions of the outsole 124, midsole, heel, toe, or other
regions of the footwear article 120. As shown in the example of FIGS. 1B and 1C,
more than cavity 144 may be defined by the footwear-structure bag 132. In such
examples, each cavity 144, may be fluidically sealed, such that injection material 140
in one cavity may not flow to any other cavity. The body may extend below the foot
and/or along the upper. The width of the body may be controlled by the sizing of the
bag structure, the amount of foam material, and shaping of the bag structure.

[0054] In some examples, the sizing of the body may further be controlled by the
material used in construction of the footwear-structure bag. The bag may be
composed of a textile material, and in some embodiments, the bag material may have
a select stretch level. For example, in some embodiments, a material with a high
stretch property may clongate as the foam expands. Such elongation may be selected
for some portions of the footwear article that are desired to expand. Further, such
high stretch properties may be desired if a portion of the footwear article is to expand
up against an external form to pick up shape, texture and detail of the external form.
In other embodiments, a low stretch property material may be used to prevent the
foam from flowing into other areas of the shoe. In many embodiments, the footwear-
structure bag, also referred to herein as a shell, may have a combination of materials,
cach with a select stretch property. In example embodiments where a strobel sock is

integrated with the footwear structure bag, the strobel sock may comprise a highly

Page 12 of 27



WO 2015/200713 PCT/US2015/037817

stretchable fabric such that the fabric may expand to allow room for an clongated last
and shrink to its original size upon removal of the elongated last. Thus, a first section
of an example footwear-structure bag may have a first stretch property while a second
section has a second different more elastic or stretch property. Elongation rates of
materials may vary from less than 5% (virtually no stretch) to materials exhibiting
300-500% stretch, the stretch being 2-way or 4-way. The stretch properties of
materials is described in greater detail below in reference to FIG. 6. Materials with
higher stretch may be those used for a strobel sock. Furthermore, materials used may
comprise knitted, woven, non-woven, and leather as non-limiting examples.

[0055] In this way, a footwear article may comprise: a footwear-structure bag
encompassing an injected foam, the footwear-structure bag forming an integrated
footwear component; a strobel sock made of stretchable material integrated into an
insole region of the footwear-structure bag; and an outsole directly coupled to the
footwear-structure bag forming a base of the footwear article. In some examples, the
footwear-structure bag may additionally comprise a foam barrier disposed adjacent to
the footwear-structure bag to retain the injected foam within the footwear-structure
bag during injection. The foam barrier may comprise one or more of urethane and
waterproofing coating. Additionally or alternatively, the foam barrier may be
disposed on an internally facing surface of the footwear-structure bag. However, in
other examples, the foam barrier may comprise a first layer disposed on an internally
facing surface of the footwear-structure bag, and a second layer disposed on an
externally facing surface of the footwear-structure bag, where the first layer and
second layer may be coupled to one another along a seam. The seam may comprise
one or more of radiofrequency welds, expandable threads, and waterproof sealants.
[0056] The stretchable material of the strobel sock may have a 300-500% stretch.
Additionally or alternatively, the stretchable material of the strobel sock may have a
4-way stretch. Further, the stretchable strobel sock may be stitched into the insole
region of the footwear-structure by a stitch and turn seam. In some examples, the
injected foam may have a hardness of 35-60 Asker C. The footwear article may
further comprise one or more cutout sections in the footwear-structure bag. A lining
fabric may additionally be coupled to an internally facing surface of the footwear
structure bag, and may border the cutout sections.

[0057] Turning now to FIG. 2, a process flow 1000 of an example embodiment for

forming a strobel lasted, port-injection footwear article is provided. As shown at
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1002, a hollow bag structure (also referred to herein as a shell) with an integrated
strobel sock is formed between a foot surface and an exterior surface. An outsole is
attached at the base of the hollow bag structure. The outsole may be attached to the
hollow bag structure by gluing, stitching, tacking, or combinations or variations of
methods of adhering thercof. As discussed above, the hollow bag structure or
footwear-structure bag may be adapted to create a suitable shape for a selected type of
footwear and footwear design and a strobel sock may comprise the insole region of
the footwear-structure bag.

[0058] An clongated last may be used to provide the internal shaping. In one
example, the elongated last may be placed within the foot-facing surface of the hollow
bag structure during injection of foam at 1004. The elongated last is extended in the
insole region at its base such that a stretchable strobel sock is expanded in the
direction of a footwear outsole in the presence of the elongated last. In addition to
expansion of the stretchable strobel sock, the elongated last may impart qualities into
a finished article of footwear such as shaping or sizing of the foot-facing surface of an
article of port injected footwear. For example, because the footwear of the present
disclosure may be injected with foam that expands to take a shape imposed on it by
the hollow bag structure and molds, utilizing identical elongated lasts may create
footwear with superior consistency in sizing.

[0059] In addition to the elongated last, at 1006, shaping and molding tools may be
applied to the exterior of the footwear-structure bag prior or during port or foam
injection. These molds, bands, strapping or other shaping tools provide an area of
compression for the foam to expand against as the foam fills the hollow bag structure.
This shaping may serve to increase performance features of the footwear, minimize
weight and/or increase flexibility. Furthermore, as another example, the shaping may
be used for aesthetic purposes and may include patterns, textures or bands.

[0060] The hollow bag is then direct injected or port injected with foam at 1008.
The foam is injected through one or more inlet injection ports or valves in the bag.
The foam injector, also referred to as a port injector, is positioned to release foam into
the bag. In some embodiments, valve tips may be used to extend the port injector
further into the bag or the injection port of the bag.

[0061] The port injector may be an injector from a direct inject polyurcthane
machine. Foam, such as polyurethane, is injected into the hollow bag structure to

inflate the shell and form a footwear article. In an alternate embodiment the shell of
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the port-injection footwear may contain several isolated bag structures each with a
foam barrier separated by seaming, welds, adhesives or another method through
which injected foam may not permeate. These different hollow bag sections may
adopt many variations as far as orientation, composition and fill, of which examples
are further discussed below herein.

[0062] An outsole may be directly attached to the hollow bag structure prior to
injecting foam to provide a base structure for the foam to expand against. In some
examples, a bottom plate may also be used to support the outsole during inflation of
the hollow bag structure. The bottom plate may be a cradle to support the inflating
structure. The bottom plate may be configured to control the tread (heel versus
forefoot thickness) and the flatness of the surface that contacts the ground. The
bottom plate can be shaped to accommodate the complexity of the design.

[0063] As discussed above in regards to FIGS. 1A-C, the footwear-structure bag
may include a foam barrier such that injection of foam material into the cavity formed
by the hollow bag causes retention of foam and expansion of the bag. Furthermore, in
some embodiments, the port-injection footwear may be constructed of more than one
cavity, where each cavity may be filled with foam (of the same or differing qualities)
through their own inlet injection ports and port injector. Thus, each cavity may be
fluidically seal from one another, so that foam may not flow from one cavity to
another cavity. In other embodiments, and as another example, a single hollow bag
structure may contain multiple fill or injection ports.

[0064] In the case where an elongated last and/or shaping tools are used, during
expansion of the injected foam, the footwear-structure bag may adopt the shape of the
inner foot form and exterior design tools. The elongated last may expand a strobel
sock integrated into the footwear-structure bag during foam injection such that the
strobel sock may shrink to its original size upon removal of the clongated last.

[0065] Through this method, the footwear-structure bag may form an integrated
footwear component, including one or more portions of the upper of the footwear. As
a non-limiting example, structural elements of port-injection footwear may be used to
enhance lateral support. Specifically, an integrated sidewall insole and midsole may
enhance lateral support. In other embodiments, the integrated footwear component
may form other portions of the upper. For example, sidewalls, strobel sock, insole
and midsole may all be integrated into the injected foam portion within the footwear-

structure bag of the footwear article.
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[0066] Referring again to FIG. 2, at 1010, the elongated last is removed from an
article of strobel lasted, port injection footwear after foam injection. The stretchable
material of the strobel sock allows the strobel sock to shrink back to its original size
upon removal of the elongate last, thus forming a standard strobel sock in the insole
region of the article of footwear. An elongated last may be used in construction of
strobel lasted port injection footwear such that the strobel sock is expanded against
injected foam and air pockets or bubbles may be avoided.

[0067] In some embodiments, a port cap may be disposed to cover the inlet
injection port or ports. For example, in the method flow chart of FIG. 2, the footwear
may be finished with a cap over the injection site, at 1012. Additional finishing steps
may be applied depending on the footwear design. It should be appreciated that the
method of the present disclosure simplifies the construction and finishing of footwear
when compared to traditional methods of footwear manufacture that require many
additional assembly steps and extensive clean-up of equipment.

[0068] Molding of an article of footwear in accordance with an embodiment of the
present disclosure may make the footwear suitable for adaptation to a variety of
performance or fit features. For example, molding around a last allows for adaptation
of shoe fit beyond just size and width, and may be used to create an article of
footwear with precise fit and support in foot areas such as the arch or ankles. Further,
an article of footwear created in accordance with the present disclosure may include
performance benefits such as internal vent channels or waterproof, seamless
construction. Additionally, the quality of molding may be improved compared to
traditional injection molding methods as the injected foam is not exposed to a mold,
but rather contained within the hollow bag structure and thus may not be susceptible
to flashing.

[0069] As described and illustrated in regards to the embodiments below, the
disclosed method enables the inside of the footwear to be finished and contoured to
match a desired foot shape or to include additional functional or stylistic elements. It
is further possible to expand the foam within the hollow bag structure around a
customized last thus creating a personalized article of footwear with precise fit.
Further, the footwear-structure bag may be positioned fully around a foot form,
providing full angle (360 degree) protection.

[0070] In this way, a method for constructing a footwear article may comprise

stitching a stretchable strobel sock into an insole region of a footwear-structure bag.

Page 16 of 27



WO 2015/200713 PCT/US2015/037817

The method may additionally or alternatively comprise adhering a separately formed
outsole to the base of the footwear-structure bag. In some examples, the method may
additionally or alternatively comprise inserting an clongated last into the footwear-
structure bag. Further, the method may in some examples additionally or alternatively
comprise injecting the footwear-structure bag with a foam such that the footwear-
structure bag may be expanded by the injected foam around the elongated last and the
stretchable strobel sock may be stretched around the elongated last. The method may
additionally or alternatively comprise removing the elongated last so that stretchable
strobel sock may return to its original shape with the footwear-structure bag
encompassing the injected foam. Additionally, or alternatively, the method may
comprise shaping the footwear structure bag during the injecting by applying molding
tools to an exterior of the bag, where the molding tools may apply a compressive
force on the bag. In some examples, injecting the footwear-structure bag with the
foam may further comprise inserting a valve tip into an injection port of the footwear-
structure bag, and injecting foam into the footwear-structure bag through the injection
port. After injecting the footwear-structure bag with the foam, the method may
additionally comprise, covering an injection port of the footwear-structure bag with a
port cap to retain the foam within the bag.

[0071] In reference to FIGS. 3A-C, a further embodiment of port-injection footwear
is illustrated. The bag may be composed of one or more materials having variable
levels of elasticity. In one example, footwear-structure bag 438 may include a surface
in the interior of the footwear article, referred to as a strobel sock 440. The strobel
sock 440 may be constructed of a highly elastic material relative to the other portions
of the footwear-structure bag. In some embodiments, the strobel sock may be
attached around the entire perimeter of the base of the shoe upper in the insole region.
In some examples, the strobel sock may be attached by a stitch and turn seam 442.
[0072] FIG. 3B shows an example article of port-injection footwear incorporating a
strobel sock. Elongated last 444 may be inserted into the footwear-structure bag 438.
As discussed above, the footwear-structure bag may include a strobel sock portion.
The strobel sock portion may be attached to the bag via any suitable means, including
but not limited to a stitch and turn seam 442.

[0073] In an example embodiment, outsole 447 may be press fit to the footwear-
structure bag, using clongated last 444 to support the assembly process. Elongated

last 444 may occupy more space in the midsole region of the article of footwear when
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compared to a typical last, shown in dotted line at 445, which occupies the same space
occupied by the foot of an end user. The elasticity of the strobel sock adapts to the
clongated last 444.

[0074] In FIG. 3C, clongated last 444 has been removed and strobel sock 440 may
return or shrink back to its original size (indicated by the arrows). Return of the
elastic strobel sock to it pre-stretched form ensures desired foot form shaping.

[0075] FIG. 4 details an example stitch and turn seam which may be used to
integrate a footwear structure bag to a strobel sock. Stitch and turn seam 442 in the
footwear-structure bag 438 is shown where a surface of the bag structure is joined to
the strobel sock 440. The footwear-structure bag material has a foam barrier 444.
[0076] In this example, stitch and turn seam 442 comprises an adhesive layer 448
bonding the strobel sock 440 to the footwear structure bag 438 and its foam barrier
444. Adhesive may be used to increase the durability of a seam or adherence in a
footwear structure bag. Furthermore, adhesive may allow a seam to contain injected
foam. It should be appreciated that a scam may not include an adhesive layer or that
adhesive may be confined to regions of a seam in area, for example in regions that
may experience more bending or flexing to reinforce the joining of the two materials.
[0077] The stitch and turn seam 442 also comprises stitching 446. Stitching may
increase the durability of the seam or may be provided for aesthetic purposes. In the
example embodiment shown in FIG. 4 stitching is located on the material surface
facing the interior of the footwear-structure bag and is encompassed by foam in a
finished article of footwear. However, in another example, stitching may be visible in
the interior of the article of footwear in addition to or instead of the stitching
contained in the interior of the hollow bag structure.

[0078] Turning now to FIG. 5, a perimeter of a strobel sock 502 is shown in the
footprint 500 of an article of strobel lasted port-injection footwear. In a non-limiting
example the whole perimeter of the strobel sock may comprise a stitch and turn seam
such as that shown in FIG. 4. In an alternate example, different seaming or stitching
methods may be used to attach portions of the strobel sock, or a strobel sock may be
segmented or partial, not extending fully across the insole region of an article of port-
injection footwear.

[0079] Turning now to FIG. 6, an illustration of the stretch properties of material is
shown. In the illustration of FIG. 6 a material with 4-way stretch is shown in that the

material, when pulled will stretch in both directions of the x-axis and both direction of
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the y-axis. In an alternate embodiment, a strobel sock in accordance with the present
disclosure may also comprise a 2-way stretch material, in which the material may
stretch in both directions of the y-axis and essentially not in the x-axis directions, or
conversely may stretch in both directions of the x-axis and essentially not in the y-axis
directions.

[0080] Elongation rates of materials may vary from less than 5% (virtually no
stretch) to materials exhibiting 300-500% stretch. FElongation rates are described in
relation to FIG. 6. A material with starting dimensions x and y is shown in bold line.
A fabric may be stretched such as to increase its dimensions by Ax and Ay. In the
shown example, stretch is possible in both the x and y directions (for 4-way stretch) to
achieve maximal dimensions x’ and y’ (shown in dashed line) beyond which the
fabric will tear, rip, or otherwise deform. The elongation rate may be expressed as the
original dimension (x) over the dimension of maximized stretch (x’) times 100%.
[0081] The stretch properties of a fabric may be due to the chemical components of
a material, for example threads formed of an elastic polymer. Conversely, or in
addition to, the chemical makeup of a fabric affecting stretch properties, the
construction of a fabric may further impart stretch. For example, a knit fabric,
wherein threads are looped together may stretch more than a woven fabric, in which
threads are overlaid in a crisscrossed pattern. Materials used in the construction of a
footwear structure bag of the present disclosure may be chosen for their stretch
properties. As a non-limiting example, the body of the footwear-structure bag may be
comprised of minimally stretching material, whereas the strobel sock portion of the
footwear-structure bag may be comprised of a highly stretchable material that can
expand against an elongated last used in the construction of an article of footwear.
[0082] In this way, a footwear article may comprise a footwear-structure bag
defining a hollow interior cavity the footwear-structure bag forming an integrated
footwear component. The footwear article may additionally comprise a foam injected
into the hollow interior cavity of the footwear-structure bag via an injection port
integrally formed on the footwear-structure bag. In some examples, the footwear
article may additionally or alternatively comprise a strobel sock made of stretchable
material integrated into an insole region of the footwear-structure bag. The footwear
article may additionally comprise an outsole directly coupled to the footwear-structure
bag forming a base of the footwear article. In some examples, the footwear-structure

bag may comprise two or more cavities for receiving the foam, where each cavity
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may be fluidically sealed from one another, and where each cavity may comprise an
injection port. One or more eyelets may additionally or alternatively be integrated
into the footwear-structure bag.

[0083] Although in the examples of the footwear article shown in FIGS. 1A-4, the
strobel sock integrally forms a cavity in the footwear-structure bag, it should be
appreciated that in other examples, the strobel sock may also be used to form all or a
portion of cavities positioned in other regions of the footwear article such as the
outsole, midsole, heel, toe, etc. Further, in some examples, the stretchable strobel
may be used in other applications. Thus, it should be appreciated that the stretchable
strobel or strobel sock is not limited to only the examples illustrated but that the
flexible properties of the strobel sock, including its 4-way stretch, may be used to
form cavities in any desired region of the footwear article. As such, cavities may be
formed in various regions of the footwear article including, but not limited to: the
footwear-structure bag, upper, midsole, heel, toe, insole, outsole, or portions thereof,
etc. Further, one or more or each of the cavities formed within the footwear article
may be at least partially or wholly formed by the strobel sock. Said another way, the
strobel sock may form one or more of the cavities within a footwear article.

[0084] As an example, the stretchable strobel construction may be applied to any
portion of the footwear where a cavity or void is needed. For example, the outsole
may be configured, such that a cavity is formed within the outsole. Thus, walls of the
outsole may be integrally formed by one or more or each of a foam barrier, strobel
sock, rubber, leather, wood etc., where the walls may define an interior hollow cavity
of the outsole. In such examples, the strobel sock may form a portion of the outsole,
such that the shape of the outsole may at least be partially defined by the strobel sock.
Because of the stretchable properties of the strobel sock, the shape, flexibility, and
compressibility of the outsole may be managed. For example, the cavities may be
formed to increase flexibility or compressibility. In other examples, the construction
may enable use of a material or filler to selectively increase or decrease one or more
of the shape, flexibility, and compressibility of the footwear, such as the outsole.
Further, an elongated last may be used to shape the outsole during manufacture of the
outsole.

[0085] In this example, by use of a strobel sock to form one or more cavities in the
footwear article, the flexibility, and shape of different regions of the footwear article

may be manipulated during manufacture of the footwear article. More specifically,
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clongated lasts of different shapes and sizes may be used in combination with the
strobel sock during injection of foam or other material into the cavities formed within
the footwear article, to produce desired properties including the shape, flexibility,
texture, etc., of a region of the footwear article including the cavity. Said another
way, the shape and/or size of the elongated lasts may be adjusted to impart different
properties such as flexibility, shape, size, texture, etc., into the footwear article.
Further, an amount of stretch in the strobel sock, and/or an amount of strobel sock
used in forming one of the cavities may be varied to achieve desired properties such
as the flexibility, shape, texture, etc., of the footwear article.

[0086] As an example, in some embodiments, the clongated last may include
specific structure to impart a desired feature. For example, the elongated last may be
include features to create grooving. During injection of foam or other material into a
cavity defined at least partially by the strobel sock, the groove pattern in the elongated
last may be imparted on the strobel sock, and therefore the cavity. In examples,
where the strobel sock defines a portion of the outsole for example, the strobel sock
and/or the last used during injection of the cavity, and therefore, in this example, an
outsole, may achieve a desired size, shape, texture, flexibility, etc. Specifically, the
flexibility of the outsole may be increased by including grooves on the last used
during manufacture of the outsole, so that the grooves are imparted on the strobel
sock, thereby increasing an amount that the outsole may bend along a grooved
portion. It should be appreciated that these benefits may be applied to any cavity
formed within the footwear article using the stretchable strobel construction.

[0087] It should also be appreciated that in some examples, more than one last may
be used during injection of material into one or more or each of the cavities formed
within the footwear article. As an example, a larger first last may be inserted into the
footwear article to create a larger first hollow volume within the footwear article.
During injection of a material into the cavity formed by one or more or each of the
foam barrier and strobel sock, a smaller second last may be inserted into the footwear
article to partially fill the larger hollow volume created by the larger first last. In this
way, thermal regulation in the footwear article may be improved by use of differently
sized lasts. Specifically, by using the larger first last prior to the smaller second last,
significant airflow through the footwear article may be maintained. However, in other
examples, a smaller first last may be inserted into the footwear article to create a

smaller first hollow volume within the footwear article. During injection of a material
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into the cavity formed by one or more or each of the foam barrier and strobel sock, a
larger second last may be inserted into the footwear article to fill and/or expand the
volume created by the smaller first last.

[0088] In this way, a greater number of shapes, sizes, textures and details for
regions of the footwear article may achieved by including the strobel sock and last
during injection of foam or other substance into a cavity of the footwear article.
Because of the stretchable properties of the strobel sock, the strobel sock may
conform to any shape included on the last. Thus, the shape, size, texture, etc., of the
last may be imparted to the strobel sock, and therefore the cavity at least partially
formed by the strobel sock. By manipulating the shape, size, and/or texture of the
last, properties of the region of the footwear article defined by the strobel sock may be
manipulated as desired. As foam or another substance is injected into the cavity
formed by the strobel sock, the harder injected material may retain the shape of the
strobel sock. In this way, the strobel sock may be used to increase the variability of
shapes, sizes, and textures in regions of the footwear article where foam or other
material such as gel is injected into a cavity defined within the footwear article.

[0089] Although the cavities may be injected with foam as described above, it
should also be appreciated that the cavities may be injected with a substance other
than foam. For example, in cases where the outsole defines a cavity, the outsole may
be filled with a gel, rubber, etc. In still further examples, one or more or each of the
cavities may be filled with or have alternate substance, including, but not limited to
air or other gaseous material. In some examples, the cavities may comprise only air.
[0090] In such examples, the cavities formed from the stretchable strobel
configuration may enable customization. The customization may be at a manufacture
level or at a user level. For example, and not as a limitation, a user may select a
specific desired material or property for insertion into a cavity. As such, properties of
the footwear article may be adjusted depending on a desired function for the footwear
article, specifically by changing material injected into one or more cavities of the
footwear article. For examples, a consumer may choose whether to inject one or more
of foam, gel, rubber, etc. into the outsole of their footwear article. The material
properties may enable customization such that the filled cavity provides a desired
characteristic, including, but not limited to, hardness, softness, rebound, durability,
flex, etc. As a non-limiting example, a strobel constructed cavity may be formed in

an outsole heel region of footwear and a user (or manufacturer) may selectively insert
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a soft gel to provide an increased softness. Another user, may selectively insert a firm
material to provide a firm support. In this way, the versatility of the footwear article
may be increased.

[0091] Methods in accordance with the present disclosure have been described as
they pertain to creation and construction of articles of footwear. However, the
method and hollow bag structure with incorporated stretchable component may be
applied to construction of additional items where the stretchable component may not
be a strobel sock. This may include, for example, bags, backpacks, totes, satchels,
luggage, toiletry cases, etc. In addition to articles such as bags the method of the
present disclosure could be adapted to construction of cushions, seats, supports,
articles of clothing, or playthings as non-limiting examples.

[0092] As discussed above, in contrast to prior footwear construction relying
heavily on adhesives and extensive hand stitching, construction herein is largely by
port injection of the foam. Additionally, multiple molds for each shoe size may not
be required by the method in accordance with the present disclosure. Further, molds
that are utilized for shaping and detailing may be more easily handled as they do not
come in direct contact with injected foam.

[0093] As it should be appreciated, the disclosed port-injection footwear provides
agility for quick short run solutions. Further, design opportunities are easily
accommodated without requiring significant full run resources. Further, the disclosed
direct injected footwear process and system provides enhanced customization. For
example, the shell may be formed around a foot shape that matches the fit
requirement of an individual. Further, aesthetic customization may be provided with
soft tooling enabling individual and/or small production runs. For example, a user
may customize footwear by inserting a unique icon or letters as an imprint on the
footwear upper without requiring significant expensive tooling and time.

[0094] It will be appreciated that the configurations and/or approaches described
herein are exemplary in nature, and that these specific embodiments or examples are
not to be considered in a limiting sense, because numerous variations are possible.
The subject matter of the present disclosure includes all novel and nonobvious
combinations and subcombinations of the various features, functions, acts, and/or

properties disclosed herein, as well as any and all equivalents thereof.
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CLAIMS:
1. A footwear article comprising:

a footwear-structure bag encompassing an injected filler material, the
footwear-structure bag forming an integrated footwear component;

a strobel sock made of stretchable material integrated into an insole region
of the footwear-structure bag; and

an outsole directly coupled to the footwear-structure bag forming a base of

the footwear article.

2. The footwear article of claim 1, further comprising;:
a foam barrier disposed adjacent to the footwear-structure bag to retain the

injected foam within the footwear-structure bag during injection.

3. The footwear article of claim 2, wherein the foam barrier comprises one or

more of urethane and waterproofing coating.

4. The footwear article of claim 2, wherein the foam barrier is disposed on an

internally facing surface of the footwear-structure bag.

5. The footwear article of claim 2, wherein the foam barrier comprises a first
layer disposed on an internally facing surface of the footwear-structure bag, and a
second layer disposed on an externally facing surface of the footwear-structure bag,

and where the first layer and second layer are coupled to one another along a seam.

6. The footwear article of claim 5, wherein the seam comprises one or more of

radiofrequency welds, expandable threads, and waterproof sealants.

7. The footwear article of claim 1, wherein the stretchable material of the

strobel sock has 300-500% stretch.

8. The footwear article of claim 1, wherein the injected filler material is a foam

having a hardness of 35-60 Asker C.
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9. The footwear article of claim 1, wherein the stretchable material of the

strobel sock has 4-way stretch.

10. The footwear article of claim 1, wherein the footwear-structure bag defines

more than one cavity, and where each cavity comprises the injected filler material.

11. The footwear article of claim 1, wherein the stretchable strobel sock is

stitched into the insole region of the footwear-structure by a stitch and turn seam.

12. The footwear article of claim 1, further comprising one or more cutout

sections in the footwear-structure bag.

13. The footwear article of claim 12, further comprising a lining fabric coupled
to an internally facing surface of the footwear-structure bag, but not on the insole

region, and bordering the cutout sections.

14. A method for constructing a footwear article comprising:

stitching a stretchable strobel sock into an insole region of a footwear-
structure bag;

adhering a separately formed outsole to the base of the footwear-structure
bag;

inserting an clongated last into the footwear-structure bag;

injecting the footwear-structure bag with a foam such that the footwear-
structure bag is expanded by the injected foam around the elongated last and the
stretchable strobel sock is stretched around the elongated last; and

removing the clongated last so that stretchable strobel sock returns to its

original shape with the footwear-structure bag encompassing the injected foam.

15. The method of claim 14, further comprising shaping the footwear structure
bag during the injecting by applying molding tools to an exterior of the bag, where the

molding tools apply a compressive force on the bag.

16. The method of claim 14, where the injecting the footwear-structure bag with

the foam further comprises inserting a valve tip into an injection port of the footwear-
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structure bag, and injecting foam into the footwear-structure bag through the injection

port.

17. The method of claim 14, further comprising, after injecting the footwear-
structure bag with the foam, covering an injection port of the footwear-structure bag

with a port cap to retain the foam within the bag.

18. A footwear article comprising;:

a footwear-structure bag defining a hollow interior cavity the footwear-
structure bag forming an integrated footwear component;

a foam injected into hollow interior cavity of the footwear-structure bag via
an injection port integrally formed on the footwear-structure bag;

a strobel sock made of stretchable material integrated into an insole region
of the footwear-structure bag;

a lining fabric coupled to in internally facing surface of the footwear-
structure bag; and

an outsole directly coupled to the footwear-structure bag forming a base of

the footwear article.
19. The footwear article of claim 18, where the footwear-structure bag further
comprises two or more cavities for receiving the foam, each cavity being fluidically

sealed from one another, and where each cavity comprises an injection port.

20. The footwear article of claim 18, further comprising one or more eyelets

integrated into the footwear-structure bag.
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