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(57) ABSTRACT 
A shoe may include sole portions that are interchangeable 
with one another. That is, one of the sole portions may be 
removed from the shoe and replaced by another one of the 
sole portions. The interchangeable sole portions may include 
a common set of features (e.g., structure, design, color, etc.). 
Alternatively, each of the interchangeable sole portions may 
include a unique features, such that features of the shoe may 
be modified by exchanging sole portions. 
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61O ATTACH ASTROBLE SOCK TO A SHOE UPPER 

POSITION STROBLE SOCK AND SHOE UPPER ONTO LAST 

ATTACH CUP OUTSOLE TO THE SHOE UPPER 

REMOVE AT LEAST A PORTION OF STROBLE SOCK 

REMOVE AT LEAST A PORTION OF STROBLE SOCK TO 618 
CREATE AN APERTURE, WHICH PROVIDES ACCESS TO 

MDSOLE HOUSING 

FIG. 6 
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712 

710 ATTACH ASTROBLE SOCK TO A SHOE UPPER 

714. 
POSITION STROBLE SOCK AND SHOE UPPER ONTO LAST 

ATTACH CUP OUTSOLE TO THE SHOE UPPER, THE CUP 716 
OUTSOLE DEFINING AMDSOLE HOUSING 

REMOVE AT LEAST A PORTION OF STROBLE SOCK TO 718 
CREATE ANAPERTURE WHICH PROVIDES ACCESS TO 

MDSOLE HOUSING 

720 
COUPLE MIDSOLE PORTION DIRECTLY TO INSOLE PORTION 

TO CREATE INTERCHANGEABLE MDSOLE 

722 
POSITION INTERCHANGEABLEMIDSOLE THROUGH 

APERTURE IN STROBLE SOCK AND INTO MDSOLE HOUSING 

FIG. 7 
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810 POSITION STROBLE SOCK AND SHOE UPPER ONTO LAST 

APPLY OPAOUE COATING TO INSIDE SURFACE OF CUP 
OUTSOLE, WHICH INCLUDES A TRANSPARENT PORTION 

ADHERE SHOE UPPER TO CUP OUTSOLE 

FIG. 8 
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PROVIDE SHOE SOLE COUPLED TO SHOE UPPER, WHICH 
COMPRISES A FOOT-RECEIVING CAVITY PROVIDING ACCESS 910 

TO A CARTRIDGE HOUSING 

912 
LASER SINTER A SHOE-SOLE CARTRIDGE 

INSERT SHOE-SOLE CARTRIDGE THAT WAS LASER SINTERED 914 
INTO THE CARTRIDGE HOUSING 

900 

FIG. 9 
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SHOE WITH INTERCHANGEABLE SOLE 
PORTION 

BACKGROUND 

0001. A shoe sole often includes various structural and 
aesthetic components. For example, a shoe sole may include 
multiple pieces (e.g., midsole and outsole) that are assembled 
in various configurations and are constructed of different 
materials. In addition, a variety of different manufacturing 
techniques might be employed to construct the various sole 
pieces. For example, various molding techniques may be 
employed to make shoe-sole portions. Moreover, rapid 
manufacturing techniques may enable construction and cus 
tomization of sole portions that might otherwise be challeng 
ing to create. 

SUMMARY 

0002 Embodiments of the present invention are directed 
to a shoe having Sole portions that are interchangeable with 
one another and a method of making the shoe. That is, one of 
the sole portions may be removed from the shoe and replaced 
by another one of the sole portions. The interchangeable sole 
portions may include a common set of features (e.g., struc 
ture, design, color, etc.). Alternatively, each of the inter 
changeable sole portions may include a respective unique set 
of features, such that features of the shoe may be modified by 
exchanging sole portions. 
0003. A high-level overview is presented in this summary 
to provide an overview of the disclosure, and to introduce a 
selection of concepts that are further described below in the 
detailed-description section below. This Summary is not 
intended to identify key features or essential features of the 
claimed Subject matter, nor is it intended to be used as an aid 
in isolation to determine the scope of the claimed subject 
matter. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0004 Illustrative embodiments of the present invention 
are described in detail below with reference to the attached 
drawing figures, which are incorporated herein by reference, 
wherein: 
0005 FIGS. 1 and 2 depict exemplary shoes in accordance 
with an embodiment of the present invention; 
0006 FIGS. 3A and 3B each depicts a partially exploded 
view of a respective shoe in accordance with embodiments of 
the present invention; 
0007 FIGS. 4A-4F, 5A, and 5B depict exemplary soles in 
accordance with embodiments of the present invention; and 
0008 FIGS. 6-9 depict flow diagrams, each of which out 
lines a respective exemplary method in accordance with an 
embodiment of the present invention. 

DETAILED DESCRIPTION 

0009. The subject matter of embodiments of the present 
invention is described with specificity herein to meet statu 
tory requirements. But the description itself is not intended to 
necessarily limit the scope of claims. Rather, the claimed 
subject matter might 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. Terms should not be interpreted as 
implying any particular order among or between various steps 
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herein disclosed unless and except when the order of indi 
vidual steps is explicitly stated. 
0010 Articles of footwear include different types of 
shoes, Sandals, boots, heels, or the like. For the sake of clarity, 
articles of footwear will be discussed herein as shoes; how 
ever, embodiments are not limited solely to shoes. The tech 
nology disclosed herein may equally be used to create foot 
wear other than shoes. To alleviate confusion and to provide 
a more readable disclosure, embodiments simply reference 
shoes. To that end and to provide a robust disclosure, different 
component portions of shoes are discussed herein, including 
uppers, midsoles, and outsoles. One skilled in the art will 
understand that shoes may include an upper and a sole struc 
ture, with the latter comprising an outsole, a midsole, and 
perhaps an insole. 
0011 Referring to FIGS. 1 and 2, an exemplary shoe 10 is 
depicted that includes a shoe sole 12 and a shoe upper 14. 
Shoe sole 12 may include a combination of an outsole and a 
midsole. In accordance with an embodiment of the present 
invention, shoe 10 includes a sole portion 16 that is remov 
able. That is, sole portion 16 is positioned within shoe 10 in 
such a way that sole portion 16 may be taken out of shoe 10 
and replaced by another sole portion. 
0012 Sole portion 16 may be positioned within shoe 10 in 
various manners that would allow the selective removal and 
replacement of sole portion 16. For example, a cavity may be 
constructed in various portions of shoe 10 and sole portion 16 
may be inserted into the cavity. The cavity may be accessible 
from various parts of the shoe 10 to place and to remove sole 
portion 16. Sole portion 16 may be inserted into a cavity or 
other recess, and sole portion 16 is also referred to herein as a 
“cartridge.” In addition, because sole portion 16 is often posi 
tioned in a middle region of sole 12, Sole portion 16 may also 
be referred to herein as a “midsole portion' or “midsole 
cartridge'. 
0013. In one embodiment of the present invention, the 
cavity may be positioned underneath an insole of the shoe, 
Such that the insole covers an opening to the cavity. In Such an 
arrangement, the insole may be temporarily removed or 
adjusted within the shoe to allow access to the opening. The 
midsole portion 16 may be placed or removed by accessing 
the cavity in this manner. The insole may be repositioned over 
the opening to cover the cavity and help retain midsole por 
tion 16 in place. In addition, to provide access to the cavity, at 
least part of a stroble sock might be removed from the shoe 
10. 

0014. In another embodiment of the present invention, 
shoe sole 12 may include a cup outsole having walls (e.g., 
ground-striking wall coupled to perimeter side walls) Sur 
rounding a substantially hollow central portion. As such, 
when the cup outsole is coupled to shoe upper 14, a cavity is 
formed in the substantially hollow central portion of the cup 
outsole. Midsole portion 16 may be positioned into the cavity, 
which functions as a housing for the midsole portion 16. 
0015. In another embodiment of the present invention, the 
cavity may be accessible through a side wall of sole 12. That 
is, an opening may be constructed into a side of sole 12, Such 
that midsole portion 16 may be slid into the cavity through the 
opening. Likewise, midsole portion 16 may be slid out of the 
cavity through the side-wall opening when replacing midsole 
portion 16. 
0016. In a further embodiment of the present invention, 
midsole portion 16 may attach onto an outside of sole 12. That 
is, midsole portion 16 may be shaped to clip onto a heel 
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portion of sole 12 or may have some other configuration that 
allows midsole portion 16 to removably attach to sole 12. 
0017 For exemplary purposes, midsole portion 16 is 
depicted in a heel region 18 of shoe 10. However, in other 
embodiments, a removable midsole portion may be posi 
tioned in other portions of the shoe. For example, a single 
midsole portion may extend through both a heal region 18 of 
the shoe 10, as well as a toe region 20 of the shoe 10. In 
addition, multiple midsole portions might be simultaneously 
positioned in different regions of the shoe 10. For example, 
one midsole portion might be positioned in the heel region18, 
while a different midsole portion may be positioned inside a 
different cavity in the toe region 20. Moreover, multiple mid 
sole portions may be positioned within the same cavity or 
within cavities that are arranged side-by-side. In this respect, 
one midsole portion may be positioned on one side of the shoe 
(e.g., left side, medial side, or instep side), whereas another 
midsole portion may be positioned on the other opposing side 
(e.g., right side, lateral side, etc.). 
0018. In one embodiment of the present invention, mid 
sole portion 16 may be viewable when inserted into the cavity. 
For example, as depicted by FIG. 1, midsole portion 16 may 
be viewable from a side 22 of the shoe 10 or from a bottom 24 
of the shoe 10. Various features of the shoe sole 12 may enable 
the midsole portion 16 to be viewable. For example, shoe sole 
12 (e.g., cup outsole) may be constructed of a clear or trans 
parent material through which midsole portion 16 may be 
viewed. In addition, shoe sole 12 may be constructed such 
that selected side-wall portions or bottom-wall portions 
include an aperture or viewing window, thereby allowing 
midsole portion 16 to be viewed. As indicated in previous 
portions of this description, shoe sole 12 may include an 
opening in a side wall through which midsole portion 16 is 
inserted, and midsole portion 16 may be viewable through the 
side-wall opening. 
0019 Midsole portion 16 may be constructed using vari 
ous techniques that allow for creation of desired features, 
Such as firmness, density, impact attenuation, shape, configu 
ration, size, contour, color, etc. As such, midsole portion 16 
may be constructed using more conventional techniques, 
Such as molding (e.g., injection molding, blow molding, com 
pression molding, vacuum molding, and the like), or may be 
constructed using less conventional techniques. 
0020. In an embodiment of the present invention, midsole 
portion 16 is constructed using a rapid-manufacturing tech 
nique. Typical rapid-manufacturing techniques build layers 
of the sole portion 16 in an additive manner, and exemplary 
techniques include a laser-sintering process, 3-D printing, 
Stereolithography, Solid deposition modeling, and the like. 
Rapid-manufacturing techniques. Such as laser sintering, 
allow for customization of desired features of midsole por 
tions, such that a set of midsole portions may be built to be 
interchangeably inserted into a same shoe, thereby allowing 
the shoe to have a different appearance or functionality 
depending on which midsole portion is inserted. In addition, 
the embodiments mentioned herein can handle nearly any 
type of complex sole-portion design capable of being made 
from cured or solidified resin material or other dispersible 
particulate. 
0021 Laser sintering is an additive manufacturing tech 
nique that uses a laser (e.g., a carbon dioxide laser) to Solidify 
Small particles (e.g., powder) of plastic, metal, ceramic, or 
glass into a desired 3D shape. In one embodiment, the laser 
selectively fuses resin material determined from cross sec 
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tions generated of a 3D digital description of the part—like a 
computer-aided design (“CAD') file, image file, or scan data 
file. For successive layers, the laser is then directed to cure 
resin according to the 3D digital description until the desired 
component (e.g., a midsole portion) is created. That is, a laser 
selectively fuses resin material by Scanning cross sections 
generated from a data file or scan of a shoe on the Surface of 
a resin bed. After each cross section is scanned, resin is 
dispersed, the laser cures the resin according to a cross sec 
tion, and a new layer of resin is dispersed on top of the cured 
cross section. This iterative process is then repeated for all 
cross sections until the entire shoe or shoe part has been 
created. File data may be read and segmented into cross 
sections by a computer, server, or other computing device. 
0022. As for resin material, various types may be used, 
thereby making possible creation of sole portions 16 having a 
wide variety of functionality and design features. For 
example, a rubber- or plastic-like material may be used that is 
rugged and can withstand contact with different Surfaces. In 
addition, less-rugged type of rubber with blown-in air or 
hollowed-out portions may be used to build a lighter sole 
portion 16. Further, more malleable plastics may be used that 
are capable of forming around and holding onto other shoe 
parts, thereby holding a sole portion 16 in place within the 
cavity. 
0023 Laser sintering can produce shoe parts from a rela 
tively wide range of commercially available resins materials. 
Examples include, without limitation, polymers, such as 
nylon (neat, glass-filled, or with other fillers) or polystyrene: 
metals, including steel, titanium, alloy mixtures, and compos 
ites; silica; elastomers and rubbers; latexes; or the like. 
0024. Referring now to FIG. 3A, an exploded view of a 
shoe 10 is depicted. Shoe 10 includes an outsole 26, a sole 
portion 16, a midsole body 28, an insole 30, and an upper 14. 
When constructing shoe 10, the various components depicted 
may be attached to one another in various manners, such as 
adhesives, Stitching, Vulcanization, ultra-Sonic welding, and 
the like. 

0025. The components depicted in FIG.3A are exemplary 
and more or fewer elements may be included in a shoe. For 
example, additional sole layers may be integrated into shoe 
10. In addition, two or more components depicted in FIG.3A 
may be combined into a single component. For example, Sole 
portion 16 may be affixed to a surface 31 of insole 30, such 
that the insole 30 and the midsole portion 16 are integrated 
into a single component. In addition, each of the components 
depicted may be constructed of multiple pieces. For example, 
upper 14 may include multiple layers of textile that are affixed 
to one another. As another example, outsole 26 may include a 
bottom wall 27a and a side wall 27b that are attached to one 
another. Moreover, shoe 10 may include at least part of a 
stroble sock (not shown) attached to the upper 14. 
0026. In an embodiment of the present invention, outsole 
26 includes a shoe-interior-facing portion (not seen in the 
angle presented by FIG.3A) and midsole body 28 fits into the 
shoe-interior-facing portion. Midsole body 28 and outsole 26 
may be affixed to one another, or midsole body 28 may fit onto 
the shoe-interior-facing portion but not be affixed to outsole 
26. In addition, upper 14 may be affixed to midsole body 28, 
to outsole 26, or to both midsole body 28 and outsole 26. 
Insole 30 may be affixed to midsole body 28, or may be 
positioned against midsole body 28 without any affixing 
mechanism (e.g., adhesive). 
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0027. As depicted in FIG. 3A, midsole body 28 includes 
an aperture 32 in accordance with another embodiment of the 
present invention. Aperture 32 may be created in various 
ways. For example, aperture 32 may be included in a design 
of midsole body 28, such that aperture 32 is created when 
midsole body is constructed (e.g., molded or made using 
rapid-manufacturing technology). In addition, aperture 32 
may be cutout, punched out, or otherwise removed as a post 
processing step after midsole body 28 is constructed. When 
midsole body 28 is positioned onto outsole 26, a cavity is 
formed into which midsole portion 16 may be inserted. This 
cavity may also be referred to as a "cartridge housing.” 
0028 Aperture 32 may include a variety of different 
shapes, and FIG. 3A depicts an aperture having a horseshoe 
shape. As such, a perimeter portion 36 of midsole body 28 
functions as a perimeter of aperture 32. However, perimeter 
portion 36 is shorter than other portions of midsole body 28, 
such as portion 29. As such, when midsole portion 28 is 
positioned onto outsole portion 26, perimeter portion 36 does 
not extend all the way to a bottom 27a of outsole 26. Thus a 
space exists between perimeter portion 36 and a bottom wall 
27a of outsole 26, and side wall 27b of outsole 26 also 
functions as a perimeter wall of cavity 34. As previously 
indicated, side wall 27b and/or bottom wall 27a may be 
constructed of a material that can be seen through, such that 
midsole portion 16 is visible when positioned in a cavity. 
Although the midsole body 28 illustrated in FIG.3A includes 
perimeter portion 36 and portion 29, in another embodiment 
midsole body 28 may not include either perimeter portion 36 
or portion 29. 
0029 Referring now to FIG. 3B, an exploded view of a 
shoe 10 is depicted in accordance with another embodiment 
of the present invention. FIG. 3B depicts an exemplary cup 
sole 26b that attaches to shoe upper 14. Cup sole 26b includes 
a sidewall 27b that connects to a bottom wall 27a. As such, an 
open space is created that is circumscribed by side wall 27b. 
In one embodiment, when side wall 27b is coupled to upper 
14, the open space is accessible through an ankle opening of 
upper 14. 
0030. In a further embodiment, side wall 27b of cup sole 
26b partially overlaps with shoe upper 14, and the overlap 
ping regions form a connection juncture. Various connection 
techniques may be applied along the connection juncture 
either alone or in combination, such as adhesion, Stitching, 
Vulcanization, ultra-Sonic welding, and the like. In one 
embodiment, an opaque coating is applied to an inside Surface 
of side wall 27b along the connection juncture. For example, 
the opaque coating may be applied to a strip along the inside 
Surface that is positioned along a terminating edge of the cup 
outsole and that at least partially circumscribes an interior 
space of the cup outsole. The opaque coating might serve 
various functions, such as to mask the connection mechanism 
used to attach the side wall 27b to the shoe supper 14. For 
example, the opaque coating on the inside Surface might 
cover up adhesive and/or Stitches. In addition, the opaque 
coating might improve adhesion between the side wall and 
the shoe upper 14. The opaque coating might also cover up 
portions of the stroble sock that are attached to the shoe upper 
14. In one embodiment, the opaque coating includes a color 
that Substantially matches a color of shoe upper, such that a 
visual transition is controllable between the shoe upper and 
the cup outsole. 
0031 FIG. 3B also depicts a midsole body 28b and an 
insole 30 that are illustrated separate from one another. How 
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ever, in another embodiment, insole 30 is coupled directly to 
midsole body 28b. In a further embodiment, insole 30 and 
midsole body 28b are constructed as a single integrated com 
ponent. When side wall 27b is coupled to upper 14, midsole 
body 28b and insole are insertable through the upper ankle 
opening and fit into the open space circumscribed by side wall 
27b. In one embodiment, cup sole 26b is constructed of a 
transparent material, such that midsole body 28b is viewable 
through side wall 27b and/or bottom wall 27a when midsole 
body 28b is positioned in the open space. 
0032 Referring now to FIGS. 4A-4F, various soles 12a-f 
are depicted in accordance with embodiments of the present 
invention. For illustrative purposes, a shoe upper and a shoe 
insole have been omitted from FIGS. 4A-4F. However, it is to 
be understood that soles 12e-fmay be integrated into a shoe 
that has an upper and that has an insole, which fits on top of 
the soles. In addition, each sole 12ef includes a sole body 
40a-fincluding one or more cavities 42a-g (i.e., cartridge 
housing). In one embodiment, each sole body 40a-fi may 
include a one-piece construction. However, in other embodi 
ments, each sole body 40a-fmay be comprised of a multi 
piece construction. For example, as depicted by FIG. 3, each 
sole body 40a-fmay include a midsole body 28 that is posi 
tioned onto an outsole 26, and cavities 42a-g may be similar 
to the cavity formed in part by aperture 32. 
0033 Sole cartridges 16a-g may include a variety of fea 
tures. For example, Sole cartridges 16a-g may include various 
shapes, densities, impact-absorption characteristics, 3-D con 
figurations, colors, height, width, and the like. In addition, 
multiple cartridges may be interchangeably inserted within 
cavities 42a-g in order to change features of soles 12e-f 
0034. In an embodiment of the present invention, sole 
cartridges 16a-g are a constructed using a rapid-manufactur 
ing technology, Such as laser sintering described in other 
portions of this description. Thus, each of Sole cartridges 
16a-g may be referred to as a laser-sintered sole cartridge in 
an embodiment of the present invention. By employing laser 
sintering, various characteristics of Sole cartridges 16a-g are 
highly customizable. As such, a plurality of sole cartridges 
having different characteristics may be made for a same shoe 
and may be interchanged to modify the shoe traits. For 
example, multiple versions of sole cartridge 16a may be 
constructed, and each version might include a different color, 
a different 3D design, a different cushion level, a different 
density, a different impact-attenuation element, and the like. 
0035 FIG. 4A depicts an embodiment of the present 
invention in which a shape of a perimeter of cavity 42a is 
similar to a shape of a perimeter of sole cartridge 16a. By 
constructing the perimeter shapes to be similar, sole cartridge 
16a may fit more securely inside cavity 42a. That is, inward 
finger 43 may create friction between sole cartridge 16a and 
sole body 40a that might not otherwise be created to the same 
extent by a relatively flat circular or ovular shape. The shape 
depicted in FIG. 4A is merely exemplary and a variety of 
other shapes may also be implemented. For example, the 
shape may include one or more points or otherfingers, such as 
a Star. 

0036 FIGS. 4A and 4B depict sole cartridges that have 
different shapes and that may be employed with different sole 
bodies to achieve different desired traits. In FIG. 4A, sole 
cartridge 16a has a middle region 46 that extends from one 
side of the cartridge 16a to the other. When inserted into a 
shoe, middle region 46 may function to provide various 
things, such as cushion, impact absorption, Support, etc. As 
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Such, the structural makeup of sole cartridge 16a may be 
customized to provide desired amounts of each of these quali 
ties. Thus, in the embodiment depicted by FIG. 4A, cartridge 
16a may be interchanged with one or more other cartridges to 
change the cushion level, impact absorption, and amount of 
support provided by sole 12a. 
0037 Depicting an alternative embodiment, in FIG. 4B 
sole cartridge 16b includes a strip-style cartridge that is 
shapeable to fit into cavity 42b. In FIG. 4B, the cushion, 
impact absorption, and Support of Sole 12b may be more 
dependent on sole body 40b, and less dependent on sole 
cartridge 16b. In this respect, these traits of sole 12b may be 
relatively fixed (as compared with the sole depicted in FIG. 
4A). Other features of sole 12b may be changeable and cus 
tomizable by replacing sole cartridge 16b with a different sole 
cartridge. For example, various changeable sole traits may 
include aesthetic-design features, color, etc. 
0038 FIGS. 4C and 4D depict alternative illustrative 
embodiments in which a sole cartridge is insertable into vari 
ous regions of a sole. For example, FIG. 4C depicts that 
multiple cavities 42c and 42d may be constructed into a shoe. 
Thus, cartridges 16c and 16d having the same or different 
traits to one another may be simultaneously inserted into the 
sole. Such an embodiment allows for a heel region of sole 12c 
to have one set of traits and a toe region of Sole 12c to have 
another set of traits. 
0039. In another example depicted by FIG. 4D, a cavity 
42e may extend along both the heel region and the toe region 
of sole 12d, similar to the example illustrated in FIG. 3b. As 
Such, a sole cartridge 16e may likewise be constructed that fits 
cavity 42e. In the embodiment illustrated by FIG. 4D, the sole 
may consist of an outsole and a laser-sintered midsole. That 
is, instead of creating both a midsole body with a cavity and 
a sole cartridge, the entire midsole may be a laser-sintered 
midsole that is interchangeable with other laser-sintered mid 
soles. In the example depicted by FIG. 4D, sole 12d may 
include a cup outsole, such that the partially enclosed inner 
portion of the cup outsole provides cavity 42e. In addition, all 
or part of the cup outsole may be constructed using a trans 
parent material, which allows cartridge 16e to be viewed 
when positioned in cavity 42e. 
0040 FIG. 4E depicts one type exemplary of laser-sin 
tered sole cartridge 16f. Laser-sintered sole cartridge 16f 
includes a plurality of interlocking links or rings, which are 
freely moveable with respect to one another. In this respect, 
the structure of sole cartridge 16f is similar to a chainmail 
mesh. The structure of sole cartridge 16f may also be 
described as a three-dimensional (3D) lattice of interlocking, 
but freely movable, elements. The pattern of the chainmail 
mesh (or 3D lattice) of interlocking, but freely movable ele 
ments, depicted in FIG. 4E is exemplary, and various other 
patterns may also be included in a laser-sintered sole cartridge 
16f 
0041. The chainmail-mesh and/or 3D-lattice structure of a 
laser-sintered sole cartridge contribute to unique sole traits, 
Such as cushion, impact absorption, Support, and design. In an 
embodiment of the present invention, chainmail-mesh and/or 
3D-lattice structure of a sole cartridge is customizable using 
a laser-sintering manufacturing process. 
0042. In another embodiment of the present invention, a 
laser-sintered sole cartridge may include interlocked ele 
ments that are not freely movable. For example, a laser 
sintered sole cartridge may include a 3D scaffold or 3D grid 
of tubes. Again, these types of laser-sintered sole cartridges 
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are customizable using a laser-sintering manufacturing tech 
nology. For example, traits may be modified by using differ 
ent resins or laser sintering different grid structures with 
different grid elements (e.g., bigger tubes/apertures/voids, 
Smaller tubes/apertures/voids, etc.). 
0043. Similar to the embodiment illustrated by FIG.4D, in 
FIG. 4E sole 12e may include a cup outsole, such that the 
partially enclosed inner portion of the cup outsole provides 
cavity 42f. In addition, all or part of the cup outsole may be 
constructed using a transparent material, which allows car 
tridge 16f to be viewed when positioned in cavity 42f. 
0044 FIG. 4F depicts another embodiment of the present 
invention. In FIG. 4F, sole body 40f is constructed to include 
flaps 41a and 41b that at least partially cover the cartridge 
receiving cavity 42g. As depicted by arrows 60a and 60b, the 
flaps 41a and 41b fold or bend away from the cavity to 
provide access into the cavity, thereby allowing the sole car 
tridge to be inserted or removed. In addition, flaps 41a and 
41b may assist with retention of the cartridge 16g within the 
cavity. 
0045 Referring to FIGS.5A and 5B, another embodiment 
of the present invention is depicted. In FIGS. 5A and 5B, a 
sole 12g and 12h includes a window formed in a side wall. In 
FIG.5A, window 50a functions as a cartridge-receiving slot. 
As such, sole cartridge 16 his inserted through window 50a in 
order to position sole cartridge 16th into a cavity. Using the 
cartridge-receiving slot 50a, Sole cartridge 16g may be 
replaced without accessing the interiorportion of a shoe. That 
is, sole cartridge 16h could be replaced while a shoe is still 
being worn. In addition, window 50a allows sole cartridge 
16h to be viewable once inserted into the cavity. In another 
embodiment depicted by FIG. 5B, sole cartridge 16i is 
inserted into cavity 42g, and window 50b allows sole car 
tridge 16i to be viewed. 
0046 Referring now to FIGS. 6-9, flow diagrams are 
depicted. Each flow diagram illustrates steps included in a 
respective method in accordance with an embodiment of the 
present invention. Methods 610, 710, 810, and 910 are 
directed to methods of manufacturing a shoe with a midsole 
housing that receives an interchangeable midsole portion. 
When describing FIGS. 6-9, reference might also be made to 
other figures for exemplary purposes. 
0047. In FIG. 6, method 610 includes attaching 612 a 
stroble Sock to a shoe upper, which includes an ankle opening. 
For example, the stroble sock may be attached to the shoe 
upper by Stitching, by applying an adhesive, or by a variety of 
other methods. An exemplary shoe upper 14 is depicted in 
FIG. 3. Step 614 includes positioning the stroble sock and the 
shoe upper onto a last. 
0048 Method 610 includes attaching 616 a cup outsole to 
the shoe upper, the cup outsole at least partially enclosing the 
midsole housing positioned between the stroble sock and the 
cup outsole. As described in other parts of this description, a 
cup outsole includes walls (e.g., bottom wall coupled to side 
perimeter wall) that at least partially enclose a central portion 
or cavity that is hollow. As such, when the cup outsole is 
attached to the shoe upper, the midsole housing is created in 
the hollow central portion between the stroble sock and the 
cup outsole. A cup outsole may be attached to a shoe upper 
using various techniques, which might include, but are not 
limited to, adhesion, Stitching, and ultra-Sonic welding. 
0049 Step 618 includes removing at least a portion of the 
stroble Sock to create an aperture, which provides access to 
the midsole housing through the ankle opening. For example, 
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the shoe upper, the stroble Sock, and the cup outsole might be 
removed from the last in order to remove the at least the 
portion of the stroble sock. The portion of the stroble sock 
may have a size and/or shape that correlates with dimensions 
of the midsole housing. 
0050. The at least the portion of the stroble sock may be 
removed by applying various techniques. For example, the 
portion of the stroble sock may be cut or torn away from the 
shoe upper. In one embodiment perforations in the stroble 
Sock may facilitate tearing in a desired pattern. In addition, if 
the stroble sock is attached to the shoe upper by stitches, the 
stitches may be removed in order to remove the portion of the 
stroble Sock. For example, the Stitches may include a tear 
away design that allows the Stitches to be removed by pulling 
a single stitch. Further, if the stroble sock is attached to the 
shoe upper by an adhesive, the stroble sock may be removed 
by applying enough force to disengage the adhesion. 
0051. Once the aperture has been created by removing the 
portion of the stroble Sock, a midsole may be inserted through 
the ankle opening and the aperture and positioned into the 
midsole housing. The midsole may be constructed in various 
manners, such as by coupling an insole portion directly to a 
midsole portion. Based on the context of method 610, because 
the portion of the strobe sock has been removed, no stroble 
Sock is positioned between the insole portion and the midsole 
portion, which are coupled to one another. 
0052 Referring now to FIG. 7, steps of another method 
710 are depicted for manufacturing a shoe with a midsole 
housing that receives an interchangeable midsole portion. 
Method 710 includes steps 712,714, and 716 that are similar 
to steps of method 610. For example, method 710 includes 
attaching 712 a stroble sock to a shoe upper, positioning 714 
the stroble sock and the shoe upper onto a last; attaching 716 
a cup outsole to the shoe upper, and removing 718 at least a 
portion of the stroble sock to create an aperture, which pro 
vides access to the midsole housing through the ankle open 
1ng. 

0053 Method 710 also includes coupling 720 a midsole 
portion directly to an insole portion to create the interchange 
able midsole portion. For example, referring to FIG. 3b, 
insole 30 may be coupled directly to midsole portion 28b by 
adhesion, ultra-Sonic welding, Vulcanization, single or multi 
step molding, and the like. Step 722 includes moving the 
interchangeable midsole portion through the aperture to posi 
tion the interchangeable midsole portion in the midsole hous 
ing, wherein the stroble sock is not positioned between the 
insole portion and the midsole portion. In a further embodi 
ment, the insole portion is constructed to fit a set of shoe 
wearer foot dimensions, and the midsole portion is con 
structed according to a customized impact-attenuation 
parameter specified by the wearer. 
0054 Referring now to FIG. 8, steps of another method 
810 are depicted for manufacturing a shoe with a midsole 
housing that receives an interchangeable midsole portion. 
Method 810 includes positioning 812 a shoe upper that is 
attached to a stroble sock onto a last. Step 814 includes 
applying an opaque coating to an inside Surface of a cup 
outsole, which includes a transparent portion. For example, 
referring to FIG.3B, an opaque coating might be applied to an 
inside surface of side wall 27b. Examples of an opaque coat 
ing include paint, ink, lacquer, epoxy coating, and the like. At 
step 816, an adhesive is applied to the shoe upper, the cup 
outsole, or both the shoe upper and the shoe outsole to attach 
the cup outsole to the shoe upper. The cup outsole at least 
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partially encloses the midsole housing positioned between 
the stroble Sock and the cup outsole, and the transparent 
portion provides visibility to the midsole housing positioned 
between the stroble sock and the cup outsole. In addition, the 
opaque coating blocks visibility to an overlap between the 
cup outsole and the shoe upper. 
0055 Referring now to FIG.9, anotherembodiment of the 
present invention is directed to a method 900 of constructing 
a shoe. When describing method 900 reference may also be 
made to FIGS. 1-5 for exemplary purposes. Pursuant to 
method 900, at step 910 a shoe sole (e.g., 12a-h) is provided 
that is coupled to a shoe upper (e.g., 14). The shoe upper 
includes a foot-receiving cavity that provides access to a 
cartridge housing (e.g., 42a-h). Step 912 includes laser sin 
tering a shoe sole cartridge (e.g., 16a-i). The shoe-sole car 
tridge that was laser sintered is inserted 914 into the cartridge 
housing. 
0056. In another embodiment of the present invention a 
customer-specific parameter is received. For example, a cus 
tomer-specific parameter may be received through a website 
portal or at an in-store kiosk. Examples of customer-specific 
parameters include a cartridge color, density, cushion level. 
impact absorbability, 3D design, and the like. In a further 
aspect, the method includes laser sintering a customer-spe 
cific shoe-sole cartridge that is interchangeably insertable 
with the shoe-Sole cartridge into the cartridge housing. This 
embodiment of the present invention allows a shoe wearer to 
customize his or her shoes in many different ways. That is, by 
making customizable laser-sintered cartridges available, a 
customer can request a cartridge having a particular color, 
cushion amount, density, comfort level, impact-attenuation 
system or element, 3D design, and the like. In addition, 
because laser sintering is employed, cartridge designs and 
configurations are constructible that would otherwise be dif 
ficult to create. 
0057. A customer-specific parameter may be received 
using various technologies, and in one embodiment the cus 
tomer-specific parameter is received using a computing 
device. As such, the computing device may include a com 
puter-storage media storing computer-executable instruc 
tions that, when executed, enable the computing device to 
receive the customer-specific parameter. Such a computing 
device may also include a processor, and various other known 
computing components, including a bus that directly or indi 
rectly couples the processor with memory, one or more pre 
sentation components, input/output ports, input/output com 
ponents, and a power Supply. 
0.058 A computing device typically includes a variety of 
computer-readable media. By way of example, and not limi 
tation, computer-readable media may comprises Random 
Access Memory (RAM); Read Only Memory (ROM); Elec 
tronically Erasable Programmable Read Only Memory (EE 
PROM); flash memory or other memory technologies: 
CDROM, digital versatile disks (DVD) or other optical or 
holographic media; magnetic cassettes, magnetic tape, mag 
netic disk storage or other magnetic storage devices, or any 
other medium that can be used to encode desired information 
and be accessed by computing device. 
0059 Memory typically includes computer-storage media 
in the form of volatile and/or nonvolatile memory. The 
memory may be removable, nonremovable, or a combination 
thereof. Exemplary hardware devices include solid-state 
memory, hard drives, optical-disc drives, etc. Computing 
devices often include one or more processors that read data 
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from various entities such as memory or I/O components. 
Presentation component(s) typically present data indications 
to a user or other device. Exemplary presentation components 
include a display device, speaker, printing component, vibrat 
ing component, etc. I/O ports allow a computing device to be 
logically coupled to other devices including I/O components, 
some of which may be built in. Illustrative components 
include a microphone, joystick, game pad, satellite dish, 
scanner, printer, wireless device, etc. 
0060. This description has explained a shoe with an inter 
changeable sole portion. Using this technology, different 
removable sole portions could be inserted into a shoe. Such 
that a wearer of the shoe could alter the color, the geometry, 
the functionality, and the like of the midsole by merely taking 
out one sole portion (that was formed with a laser sintering 
process) and inserting a different laser-sintered sole portion. 
0061. Many different arrangements of the various compo 
nents depicted, as well as components not shown, are possible 
without departing from the scope of the claims below. 
Embodiments of our technology have been described with the 
intent to be illustrative rather than restrictive. Alternative 
embodiments will become apparent to readers of this disclo 
Sure after and because of reading it. Alternative means of 
implementing the aforementioned can be completed without 
departing from the scope of the claims below. Certain features 
and Subcombinations are of utility and may be employed 
without reference to other features and subcombinations and 
are contemplated within the scope of the claims. 
0062 Claimed are: 

1. A shoe comprising, 
a cup outsole having an at least partially transparent side 

wall, which circumscribes a midsole housing formed in 
a central portion of the cup outsole; 

a shoe upper attached to the cup outsole; and 
a laser-sintered midsole that is removably insertable into 

the midsole housing of the cup outsole and that is view 
able through the at least partially transparent side wall. 

2. The shoe of claim 1 further comprising, a plurality of 
laser-sintered midsoles, each of which is interchangeably 
insertable into the midsole housing. 

3. The shoe of claim 2, wherein a first laser-sintered mid 
sole of the plurality of laser-sintered midsoles includes a first 
characteristic that is distinguishing from a second character 
istic of a second laser-sintered midsole. 

4. The shoe of claim 3, wherein the first laser-sintered 
midsole and the second laser-sintered midsole comprises 
laser-sintered powder. 

5. The shoe of claim 1, wherein the laser-sintered midsole 
comprises elements that are interlocked with one another and 
are freely movable. 

6. The shoe of claim 1, wherein the laser-sintered midsole 
comprises a three-dimensional (3D) grid of interconnected 
elements. 

7. A shoe comprising: 
a cup outsole having a wall that is at least partially trans 

parent and that at least partially encloses a midsole hous 
ing: 

a shoe upper attached to the cup outsole, the shoe upper 
comprising a foot-receiving cavity, which provides 
access to the midsole housing; and 

a midsole coupled directly to an insole, wherein a combi 
nation of the midsole and the insole is positioned 
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through the foot-receiving cavity and in the midsole 
housing and wherein the midsole is viewable through the 
wall that is at least partially transparent. 

8. The shoe of claim 7 wherein the wall that is at least 
partially transparent is a side wall of the cup outsole that 
circumscribes the midsole housing. 

9. The shoe of claim 7, wherein the midsole and the insole 
are integrated as a single, integrated component. 

10. The shoe of claim 7, wherein the cup outsole comprises 
a bottom wall that is at least partially transparent and a side 
wall and wherein at least part of the side wall includes a 
transparent portion. 

11. The shoe of claim 7 further comprising an opaque 
coating positioned between the at least partially transparent 
wall of the cup outsole and the shoe upper, the opaque coating 
masking a connection component coupling the cup outsole to 
the shoe upper. 

12. The shoe of claim 7, wherein the midsole comprises 
laser-sintered powder. 

13. The shoe of claim 7 further comprising, a plurality of 
midsoles, each of which is interchangeably insertable into the 
midsole housing. 

14. The shoe of claim 13, wherein each midsole of the 
plurality of midsoles includes a respective characteristic that 
is distinguishing from other midsoles of the plurality of mid 
soles. 

15. The shoe of claim 7, wherein the midsole comprises 
elements that are interlocked with one another to form a 
chainmail pattern, and wherein each element of the elements 
is freely movable while being integrated in the chainmail 
pattern. 

16. A shoe comprising: 
a cup outsole having a wall that is at least partially trans 

parent and that at least partially encloses a midsole hous 
ing: 

a shoe upper attached to the cup outsole, the shoe upper 
comprising a foot-receiving cavity, wherein at least a 
portion of a stroble sock is detached from the shoe upper 
to provide access to the midsole housing; and 

a midsole positioned through the foot-receiving cavity and 
in the midsole housing, wherein the midsole is viewable 
through the wall that is at least partially transparent. 

17. The shoe of claim 16, wherein midsole is constructed of 
a laser-sintered, three-dimensional (3D) grid of intercon 
nected elements. 

18. The shoe of claim 16 further comprising, a plurality of 
midsoles, each of which is interchangeably insertable into the 
midsole housing. 

19. The shoe of claim 16 further comprising, an opaque 
coating positioned between the at least partially transparent 
wall of the cup outsole and the shoe upper, the opaque coating 
masking a connection component coupling the cup outsole to 
the shoe upper. 

20. The shoe of claim 16, wherein the wall that is at least 
partially transparent is a side wall of the cup outsole that 
circumscribes the midsole housing. 
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