
1111111111111111 IIIIII IIIII 111111111111111 1111111111 1111111111 1111111111 1111111111 11111111 
US 20140237856Al 

c19) United States 
c12) Patent Application Publication 

Podhaj ny et al. 
c10) Pub. No.: US 2014/0237856 Al 
(43) Pub. Date: Aug. 28, 2014 

(54) ARTICLE OF FOOTWEAR INCORPORATING 
A KNITTED COMPONENT 

(71) Applicant: NIKE, Inc., Beaverton, OR (US) 

(72) Inventors: Daniel A. Podhajny, Beaverton, OR 
(US); Benjamin A. Shaffer, Saratoga, 
CA (US); Erin E. Toraya, Portland, OR 
(US); Robert C. Williams, Jr., Tigard, 
OR (US) 

(73) Assignee: NIKE, Inc., Beaverton, OR (US) 

(21) Appl. No.: 14/271,733 

(22) Filed: May 7, 2014 

Related U.S. Application Data 

(63) Continuation of application No. 13/691,316, filed on 
Nov. 30, 2012. 

123 
I 

103 

Publication Classification 

(51) Int. Cl. 
A43B 23102 (2006.01) 

(52) U.S. Cl. 
CPC ......... A43B 2310245 (2013.01); A43B 2310205 

(2013.01) 
USPC .............................................................. 36/84 

(57) ABSTRACT 
An article of footwear may have an upper with a knitted 
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knitted component includes a thermoplastic polymer mate­
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ARTICLE OF FOOTWEAR INCORPORATING 
A KNITTED COMPONENT 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a continuation of U.S. patent 
application Ser. No. 13/691,316, filed on Nov. 30, 2012, 
entitled "Article of Footwear Incorporating a Knitted Com­
ponent", the disclosure of which application is hereby incor­
porated by reference in its entirety. 

BACKGROUND 

[0002] Conventional articles of footwear generally include 
two primary elements, an upper and a sole structure. The 
upper is secured to the sole structure and forms a void on the 
interior of the footwear for comfortably and securely receiv­
ing a foot. The sole structure is secured to a lower surface of 
the upper so as to be positioned between the upper and the 
ground. In some articles of athletic footwear, for example, the 
sole structure may include a midsole and an outsole. The 
midsole may be formed from a polymer foam material that 
attenuates ground reaction forces to lessen stresses upon the 
foot and leg during walking, running, and other ambulatory 
activities. The outsole is secured to a lower surface of the 
midsole and forms a ground-engaging portion of the sole 
structure that is formed from a durable and wear-resistant 
material. The sole structure may also include a sockliner 
positioned within the void and proximal a lower surface of the 
foot to enhance footwear comfort. 
[0003] The upper generally extends over the instep and toe 
areas of the foot, along the medial and lateral sides of the foot, 
and around the heel area of the foot. In some articles of 
footwear, such as basketball footwear and boots, the upper 
may extend upward and around the ankle to provide support 
or protection for the ankle. Access to the void on the interior 
of the upper is generally provided by an ankle opening in a 
heel region of the footwear. A lacing system is often incor­
porated into the upper to adjust the fit of the upper, thereby 
permitting entry and removal of the foot from the void within 
the upper. The lacing system also permits the wearer to 
modify certain dimensions of the upper, particularly girth, to 
accommodate feet with varying dimensions. In addition, the 
upper may include a tongue that extends under the lacing 
system to enhance adjustability of the footwear, and the upper 
may incorporate a heel counter to limit movement of the heel. 
[0004] Various materials are conventionally utilized in 
manufacturing the upper. The upper of athletic footwear, for 
example, may be formed from multiple material elements. 
The materials may be selected based upon various properties, 
including stretch-resistance, wear-resistance, flexibility, air­
permeability, compressibility, and moisture-wicking, for 
example. With regard to an exterior of the upper, the toe area 
and the heel area may be formed of leather, synthetic leather, 
or a rubber material to impart a relatively high degree of 
wear-resistance. Leather, synthetic leather, and rubber mate­
rials may not exhibit the desired degree of flexibility and 
air-permeability for various other areas of the exterior. 
Accordingly, the other areas of the exterior may be formed 
from a synthetic textile, for example. The exteriorof the upper 
may be formed, therefore, from numerous material elements 
that each impart different properties to the upper. An inter­
mediate or central layer of the upper may be formed from a 
lightweight polymer foam material that provides cushioning 
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and enhances comfort. Similarly, an interior of the upper may 
be formed of a comfortable and moisture-wicking textile that 
removes perspiration from the area immediately surrounding 
the foot. The various material elements and other components 
may be joined with an adhesive or stitching. Accordingly, the 
conventional upper is formed from various material elements 
that each impart different properties to various areas of the 
footwear. 

SUMMARY 

[0005] An article of footwear may have an upper with a 
knitted component. In some configurations, the knitted com­
ponent may include regions with different degrees of stretch­
resistance. In some configurations, the knitted component 
forms a collar with a half-gauge knit. In some configurations, 
the upper includes a strand with sections that are inlaid within 
the knitted component, and the sections are positioned imme­
diately adjacent to each other. In some configurations, the 
strand forms a plurality ofloops, pairs of the loops are posi­
tioned immediately adjacent to each other, and a lace extends 
through the pairs of the loops. Additionally, in some configu­
rations, the knitted component includes a thermoplastic poly­
mer material, and the strand is unbonded to the thermoplastic 
polymer material. 
[0006] The advantages and features of novelty characteriz­
ing aspects of the invention are pointed out with particularity 
in the appended claims. To gain an improved understanding 
of the advantages and features of novelty, however, reference 
may be made to the following descriptive matter and accom­
panying figures that describe and illustrate various configu­
rations and concepts related to the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The foregoing Summary and the following Detailed 
Description will be better understood when read in conjunc­
tion with the accompanying figures. 
[0008] FIG. 1 is a lateral side elevational view of a first 
configuration of an article of footwear. 
[0009] FIG. 2 is a medial side elevational view of the first 
configuration of the article of footwear. 
[0010] FIG. 3 is a top plan view of the first configuration of 
the article of footwear. 
[0011] FIGS. 4A-4C are cross-sectional views of the first 
configuration of the article of footwear, as respectively 
defined by section lines 4A-4C in FIG. 3. 
[0012] FIG. 5 is a top plan view of a knitted component 
from an upper of the first configuration of the article of foot­
wear. 
[0013] FIGS. 6A-6C are loop diagrams depicting knit 
structures from the knitted component. 
[0014] FIG. 7 is a lateral side elevational view of a second 
configuration of the article of footwear. 
[0015] FIG. 8 is a medial side elevational view of the sec­
ond configuration of the article of footwear. 
[0016] FIG. 9 is a top plan view of the second configuration 
of the article of footwear. 
[0017] FIGS. l0A-l0C are cross-sectional views of the 
second configuration of the article of footwear, as respec­
tively defined by section lines lOA-lOC in FIG. 9. 
[0018] FIG. 11 is a top plan view of a knitted component 
from an upper of the second configuration of the article of 
footwear. 
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[0019] FIG. 12 is a cross-sectional view of the knitted com­
ponent depicted in FIG. 11, as defined by section line 12 in 
FIG.11. 
[0020] FIG. 13 is a loop diagram depicting a knit structure 
from the knitted component depicted in FIG. 11. 
[0021] FIG. 14 is a perspective view of a portion of the 
upper of the second configuration of the article of footwear. 
[0022] FIG. 15 is a top plan view of another knitted com­
ponent configuration that may be utilized with the article of 
footwear. 

DETAILED DESCRIPTION 

[0023] The following discussion and accompanying figures 
disclose an article of footwear having an upper that includes 
a knitted component. The article of footwear is disclosed as 
having a general configuration suitable for walking or run­
ning. Concepts associated with the footwear, including the 
upper, may also be applied to a variety of other athletic 
footwear types, including baseball shoes, basketball shoes, 
cross-training shoes, cycling shoes, football shoes, soccer 
shoes, sprinting shoes, tennis shoes, and hiking boots, for 
example. The concepts may also be applied to footwear types 
that are generally considered to be non-athletic, including 
dress shoes, loafers, sandals, and work boots. The concepts 
disclosed herein apply, therefore, to a wide variety of foot­
wear types. 
[0024] General Footwear Structure 
[0025] As a first example, an article of footwear 100 is 
depicted in FIGS. l-4C as including a sole structure 110 and 
an upper 120. Whereas sole structure 110 is located under and 
supports a foot of a wearer, upper 120 provides a comfortable 
and secure covering for the foot. As such, the foot may be 
located within a void in upper 120 to effectively secure the 
foot within footwear 100 or otherwise unite the foot and 
footwear 100. Moreover, sole structure 110 is secured to a 
lower area of upper 120 and extends between the foot and the 
ground to attenuate ground reaction forces (i.e., cushion the 
foot), provide traction, enhance stability, and influence the 
motions of the foot, for example. 
[0026] For reference purposes, footwear 100 may be 
divided into three general regions: a forefoot region 101, a 
midfoot region 102, and a heel region 103. Forefoot region 
101 generally encompasses portions of footwear 100 corre­
sponding with forward portions of the foot, including the toes 
and joints connecting the metatarsals with the phalanges. 
Midfoot region 102 generally encompasses portions of foot­
wear 100 corresponding with middle portions of the foot, 
including an arch area. Heel region 103 generally encom­
passes portions of footwear 100 corresponding with rear por­
tions of the foot, including the heel and calcaneus bone. 
Footwear 100 also includes a lateral side 104 and a medial 
side 105, which extend through each ofregions 101-103 and 
correspond with opposite sides of footwear 100. More par­
ticularly, lateral side 104 corresponds with an outside area of 
the foot (i.e. the surface that faces away from the other foot), 
and medial side 105 corresponds with an inside area of the 
foot (i.e., the surface that faces toward the other foot). 
Regions 101-103 and sides 104-105 are not intended to 
demarcate precise areas of footwear 100. Rather, regions 
101-103 and sides 104-105 are intended to represent general 
areas of footwear 100 to aid in the following discussion. In 
addition to footwear 100, regions 101-103 and sides 104-105 
may also be applied to sole structure 110, upper 120, and 
individual elements thereof. 
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[0027] The primary elements of sole structure 110 are a 
midsole 111, an outsole 112, and a sockliner 113. Midsole 
111 is secured to a lower surface of upper 120 and may be 
formed from a compressible polymer foam element (e.g., a 
polyurethane or ethylvinylacetate foam) that attenuates 
ground reaction forces (i.e., provides cushioning) when com­
pressed between the foot and the ground during walking, 
running, or other ambulatory activities. In further configura­
tions, midsole 111 may incorporate plates, moderators, fluid­
filled chambers, lasting elements, or motion control members 
that further attenuate forces, enhance stability, or influence 
the motions of the foot, or midsole 21 may be primarily 
formed from a fluid-filled chamber. Outsole 112 is secured to 
a lower surface of midsole 111 and may be formed from a 
wear-resistant rubber material that is textured to impart trac­
tion. Sockliner 113 is located within the void in upper 120 and 
is positioned to extend under a lower surface of the foot to 
enhance the comfort of footwear 100. As another example, 
sole structure 110 may have a configuration disclosed in U.S. 
Pat. No. 6,990,755 to Hatfield, et al., which issued on 31 Jan. 
2006, which is entirely incorporated herein by reference. 
Although these configurations for sole structure 110 provide 
examples of sole structures that may be used in connection 
with upper 120, a variety of other conventional or noncon­
ventional configurations for sole structure 110 may also be 
utilized. Accordingly, the features of sole structure 110 or any 
sole structure utilized with upper 120 may vary considerably. 

[0028] Upper 120 extends through each of regions 101-
103, along both lateral side 104 and medial side 105, over 
forefoot region 101, around heel region 103, and over an 
upper surface of sole structure 110. When the foot is located 
within the void, which is shaped to accommodate the foot, 
upper 120 extends along a lateral side of the foot, along a 
medial side of the foot, over the foot, around the heel, and 
under the foot. Upper 120 includes an exterior surface 121 
and an opposite interior surface 122. Whereas exterior surface 
121 faces outward and away from footwear 100, interior 
surface 122 faces inward and defines a majority or a relatively 
large portion of the void in upper 120. Moreover, interior 
surface 121 may lay against the foot or a sock covering the 
foot. Upper 120 also includes a collar 123 that is primarily 
located in heel region 103 and defines an opening to the void 
in upper 120, thereby providing the foot with access to the 
void. That is, the foot may be inserted into upper 120 and 
withdrawn from upper 120 through the opening formed by 
collar 123. 

[0029] A majority of upper 120 is formed from a knitted 
component 130, which will be discussed in greater detail 
below. Although knitted component 130 is depicted as form­
ing substantially all of upper 120, including both of surfaces 
121 and 122 and collar 123, a variety of additional elements 
may be incorporated into upper 120. For example, a strobe! 
sock 124 is secured to knitted component 130 and forms a 
majority of the portion of upper 120 that extends under the 
foot, as depicted in FIGS. 4A-4C. In this configuration, sock­
liner 113 extends over strobe! sock 124 and forms a surface 
upon which the foot rests. As an alternative, knitted compo­
nent 130 may extend under the foot, thereby replacing some 
or all of strobe! sock 124. In addition, a seam 125 extends 
through heel region 103 on medial side 105 to join edges of 
knitted component 130. Although knitted component 130 
forms portions of both of surfaces 121 and 122, a polymer 
layer or a skin layer may be bonded with areas of knitted 
component 130, as disclosed in U.S. Patent Application Pub-
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Ii cation 2012/0246973 to Dua, which is entirely incorporated 
herein by reference. In further configurations, upper 120 may 
also include one or more of (a) a lace that assists with tight­
ening upper 120 around the foot, (b) a heel counter in heel 
region 103 for enhancing stability, ( c) a toe guard in forefoot 
region 101 that is formed of a wear-resistant material, and (d) 
logos, trademarks, and placards with care instructions and 
material information. Accordingly, upper 120 may incorpo­
rate a variety of other features and elements, in addition to the 
features and elements discussed herein and shown in the 
figures. 
[0030] Knitted Component Configuration 
[ 0031] Knitted component 13 0 is formed through a knitting 
process, such as flat knitting, and extends throughout upper 
120. Although seams may be present in areas of knitted com­
ponent 130, a majority of knitted component 130 has a sub­
stantially seamless configuration. Moreover, knitted compo­
nent 130 may be formed of unitary knit construction. As 
utilized herein, a knitted component ( e.g., knitted component 
130) is defined as being formed of"unitary knit construction" 
when formed as a one-piece element through a knitting pro­
cess. That is, the knitting process substantially forms the 
various features and structures of knitted component 130 
without the need for significant additional manufacturing 
steps or processes. Although portions of knitted component 
130 may be joined to each other ( e.g., edges of knitted com­
ponent 130 being joined together, as at seam 125) following 
the knitting process, knitted component 130 remains formed 
of unitary knit construction because it is formed as a one­
piece knit element. Moreover, knitted component 130 
remains formed of unitary knit construction when other ele­
ments (e.g., strobe! sock 124, a lace, logos, trademarks, plac­
ards) are added following the knitting process. 
[0032] Knitted component 130 is formed as a knit element 
and may incorporate various types and combinations of 
stitches and yams. With regard to stitches, the yarn forming 
knitted component 13 0 may have one type of stitch in one area 
ofknitted component 130 and another type of stitch in another 
area ofknitted component 130. Depending upon the types and 
combinations of stitches utilized, areas of knitted component 
130 may have a plain knit structure, a mesh knit structure, or 
a rib knit structure, for example. The different types of 
stitches may affect the physical properties of knitted compo­
nent 130, including aesthetics, stretch, thickness, air perme­
ability, and abrasion-resistance. That is, the different types of 
stitches may impart different properties to different areas of 
knitted component 130. With regard to yams, knitted compo­
nent 130 may have one type of yarn in one area of knitted 
component 130 and another type of yarn in another area of 
knitted component 130. Depending upon various design cri­
teria, knitted component 130 may incorporate yams with 
different deniers, materials ( e.g., cotton, elastane, polyester, 
rayon, wool, and nylon), and degrees of twist, for example. 
The different types of yams may affect the physical properties 
of knitted component 130, including aesthetics, stretch, 
thickness, air permeability, and abrasion-resistance. That is, 
the different types of yams may impart different properties to 
different areas ofknitted component 130. By combining vari­
ous types and combinations of stitches and yams, each area of 
knitted component 130 may have specific properties that 
enhance the comfort, durability, and performance of footwear 
100. 
[0033] Knitted component 130 is depicted separate from 
footwear 100 and in a planaror flat configuration in FIG. 5. As 
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discussed above, each area of knitted component 130 may 
have specific properties, depending upon the types and com­
binations of stitches and yarns that are utilized during the 
knitting process. Although the properties in areas of knitted 
component 130 may vary considerably, knitted component is 
depicted as including a first or collar region 131, a second or 
central region 132, and a third or peripheral region 133, each 
of which have different properties and are formed of unitary 
knit construction. In general, for example, collar region 131 
has a greater ability to stretch than central region 132, and 
central region 132 has greater ability to stretch than peripheral 
region 133. That is, a tensile force acting upon collar region 
131 will cause greater elongation or stretch in knitted com­
ponent 130 than the same tensile force acting upon central 
region 132. Similarly, a tensile force acting upon central 
region 132 will cause greater elongation or stretch in knitted 
component 130 than the same tensile force acting upon 
peripheral region 133. Said another way, collar region 131 has 
less stretch-resistance than central region 132, and central 
region 132 has less stretch-resistance than peripheral region 
133. It should be noted that although a dashed line is utilized 
to separate and define regions 131-133, the dashed line may 
be for reference not visible in some configurations of knitted 
component 130. 
[0034] Collar region 131 corresponds with the position of 
collar 123 in upper 120 and forms a circular or tubular struc­
ture. When footwear 100 is worn, collar region 131 extends 
around or encircles an ankle of the wearer and may lay against 
the ankle. As noted above, collar region 131 exhibits a greater 
ability to stretch than both of regions 132 and 133. An advan­
tage ofimparting a relatively small stretch-resistance to collar 
region 131 is that this area of knitted component 130 will 
elongate or otherwise stretch as the foot is inserted into upper 
120 and withdrawn from upper 120 through the opening 
formed by collar 123. Additionally, collar region 131 may 
remain in a partially stretched state and lay against the ankle 
when footwear 100 is worn, thereby preventing dirt, pebbles, 
and other debris from entering footwear 100 through collar 
123. 
[0035] Various types of stitches and yarns may be utilized 
for collar region 131. As an example, FIG. 6A depicts a loop 
diagram representing a knit structure for collar region 131 
that is formed from a first yam 134 and a second yam 135. In 
order to impart stretch to collar region 131, the loop diagram 
indicates that collar region 131 is formed as a half-gauge knit. 
That is, the loops and tuck stitches formed by yams 134 and 
135 are knitted on every other needle to form gaps or ribs in 
the knit structure, thereby facilitating expansion or stretch. In 
some configurations, forming collar region 131 as a half­
gauge knit forms a rib bed structure in knitted component 13 0. 
To impart additional stretch to collar region 131, first yarn 134 
may be an elastic yarn, such as 210 denier elastane (e.g., 
spandex) covered with two ends ofl 50 denier polyester yam. 
In addition, second yam 135 may be two ends of 150 denier 
texturized polyester yarn. 

[0036] Central region 132 extends outward from collar 
region 131 and toward a portion of knitted component 130 
that is located in forefoot region 101, thereby corresponding 
with a throat area of upper 120. When footwear 100 is worn, 
central region 132 extends over an upper surface of the foot 
and may lay against the upper surface of the foot. As noted 
above, central region 132 exhibits greater stretch-resistance 
than collar region 131, but has a lesser stretch-resistance than 
peripheral region 133. An advantage of imparting a moderate 
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degree of stretch-resistance to central region 132 is that this 
area of knitted component 130 will expand or otherwise 
stretch as the foot is inserted into upper 120, thereby accom­
modating feet with various proportions, such as girth and 
width. Additionally, central region 132 may remain in a par­
tially stretched state and lay against the upper surface of the 
foot when footwear 100 is worn, thereby ensuring a secure fit 
during running or walking. 

[0037] Various types of stitches and yarns may be utilized 
for central region 132. As an example, FIG. 6B depicts a loop 
diagram representing a knit structure for central region 132 
that is formed from first yarn 134. Although the loop diagram 
indicates that central region 132 is formed as a full-gauge 
knit, first yarn 134 may be an elastic yarn that imparts the 
moderate degree of stretch-resistance to central region 132. 
As noted above, first yarn 134 may be 210 denier elastane 
covered with two ends of 150 denier polyester. 

[0038] Peripheral region 133 forms a remainder of knitted 
component 130 and extends at least partially around central 
region 132, thereby being located in a periphery of knitted 
component 130. When incorporated into footwear 100, 
peripheral region 133 extends through each ofregions 101-
103, along both lateral side 104 and medial side 105, over 
forefoot region 101, around heel region 103. Moreover, when 
footwear 100 is worn, peripheral region 133 extends along a 
lateral side of the foot, along a medial side of the foot, over the 
foot, and around the heel. As noted above, peripheral region 
133 exhibits greater stretch-resistance than both of regions 
131 and 132. Moreover, peripheral region 133 may exhibit 
relatively little or no stretch when tensile forces are applied. 
An advantage of imparting a relatively small degree of stretch 
to peripheral region 133 is that this area of knitted component 
130 resists stretch in upper 120 and ensures a secure fit during 
running or walking. 

[0039] Various types of stitches and yarns may be utilized 
for peripheral region 133. As an example, FIG. 6C depicts a 
loop diagram representing a knit structure for peripheral 
region 133 that is formed from first yarn 134 and a third yarn 
136. Although the first yarn 134 may be an elastic yarn, the 
greater stretch-resistance in peripheral region 133 may be a 
product of (a) a full-gauge knit depicted in the loop diagram 
and (b) thermoplastic features of third yarn 136. That is, third 
yarn 136 may incorporate a fusible or thermoplastic polymer 
material, which softens or melts when heated and returns to a 
solid state when cooled. More particularly, the thermoplastic 
polymer material transitions from a solid state to a softened or 
liquid state when subjected to sufficient heat, and then the 
thermoplastic polymer material transitions from the softened 
or liquid state to the solid state when sufficiently cooled. As 
such, thermoplastic polymer materials are often used to join 
two objects or elements together. In this case, the thermoplas­
tic polymer material in third yarn 136 may be utilized to join 
(a) portions of third yarn 136 to portions of first yarn 134 and 
(b) portions of third yarn 136 to other portions of third yarn 
136. Accordingly, the thermoplastic polymer material, which 
may be thermoplastic polyurethane, fuses or bonds with the 
knit structure and stabilizes peripheral region 133, thereby 
minimizing stretch in peripheral region 133. As an example, 
third yarn 136 may be two ends of20 denier elastane covered 
with 150 denier texturized polyester and a fusible or thermo­
plastic polymer material. It should be noted that, in many 
configurations of footwear 100, the thermoplastic polymer 
material is substantially absent from collar region 131 and 
central region 132. 
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[0040] Although knitted component 130 may be formed 
through a variety of different knitting processes and using a 
variety of different knitting machines, flat knitting (i.e., the 
use of a flat knitting machine) has the capability of forming 
knitted component 130 to have the various features discussed 
above. Flat knitting is a method for producing a knitted mate­
rial that is turned periodically (i.e., the material is knitted 
from alternating sides). The two sides (otherwise referred to 
as faces) of the material are conventionally designated as the 
right side (i.e., the side that faces outwards, towards the 
viewer) and the wrong side (i.e., the side that faces inwards, 
away from the viewer). Additional information on flat knit­
ting and processes that may be utilized to form knitted com­
ponent 130 may be found in U.S. Patent Application Publi­
cation 2012/0233882 to Huffa, et al., which is entirely 
incorporated herein by reference. Although flat knitting pro­
vides a suitable manner for forming knitted component 130, 
a variety of other knitting processes may also be utilized, 
depending upon the features that are incorporated into knitted 
component 130. Examples of other knitting processes that 
may be utilized include wide tube circular knitting, narrow 
tube circular knit jacquard, single knit circular knit jacquard, 
double knit circular knit jacquard, warp knit tricot, warp knit 
raschel, and double needle bar raschel. 
[0041] Inlaid Lace Loop Configuration 
[0042] Another configuration of footwear 100 is depicted 
in FI GS. 7-1 0C as having many or all of the features discussed 
above.As such, knitted component 130 (a) is formed through 
a knitting process, such as flat knitting, and extends through­
out upper 120, (b) may be formed ofunitary knit construction, 
( c) is formed as a knit element and may incorporate various 
types and combinations of stitches and yarns. In addition, 
knitted component 130 may include each of collar region 131, 
central region 132, and peripheral region 133, as well as the 
relative degrees of stretch discussed above. As an additional 
feature, this configuration of footwear 100 includes an inlaid 
strand 140 that forms various lace loops 141, which are con­
figured to receive a lace 126, which is depicted as passing 
through the various lace loops 141. As in some conventional 
articles of footwear, lace 126 passes across upper 120 and 
between lace loops 141 that are located along opposite sides 
ofupper 120. When using footwear 100, lace 126 permits the 
wearer to modify dimensions of upper 120 to accommodate 
the proportions of the foot. More particularly, lace 126 may be 
manipulated in a conventional manner to permit the wearer to 
(a) tighten upper 120 around the foot and (b) loosen upper 120 
to facilitate insertion and withdrawal of the foot from the void 
in upper 120 (i.e., through the opening formed by collar 123). 
[0043] Portions ofinlaid strand 140 are located within knit­
ted component 130 and may be inlaid into the structure of 
knitted component 130 during the knitting process. U.S. 
PatentApplication Publication 2012/0233882 to Huffa, et al., 
which was referenced above and incorporated herein, pro­
vides discussion of the manner in which knitted component 
130 may be formed, including the process of inlaying or 
otherwise locating inlaid strand 140 within knitted compo­
nent 130. Given that inlaid strand 140 is incorporated into 
knitted component 130 during the knitting process, knitted 
component 130 and inlaid strand 140 may be formed of 
unitary knit construction. That is, knitted component 130 and 
inlaid strand 140 are formed as a one-piece element through 
the knitting process. 
[0044] Inlaid strand 140 repeatedly-passes between (a) a 
throat area of upper 120, which corresponds with the location 
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of lace 126 and the upper surface of the foot and (b) a lower 
area of upper 120, which is adjacent to where sole structure 
110 is secured to upper 120. Although portions of inlaid 
strand 140 are located within knitted component 130 between 
the throat area and the lower area, other portions of inlaid 
strand 140 are exposed or located exterior of knitted compo­
nent 130 in the throat area to form lace loops 141. In this 
configuration, inlaid strand 140 is tensioned when lace 126 is 
tightened, and inlaid strand 140 resists stretch in upper 120. 
Moreover, inlaid strand 140 assists with securing upper 120 
around the foot and operates in connection with lace 126 to 
enhance the fit of footwear 100. 

[0045] Knitted component 130 and inlaid strand 140 are 
depicted separate from footwear 100 and in a planar or flat 
configuration in FIG. 11. Although the specific locations of 
inlaid strand 140 may vary considerably, inlaid strand 140 is 
depicted as being primarily located in peripheral region 133. 
As discussed above, peripheral region 133 exhibits a greater 
stretch-resistance than both of regions 132 and 133 and may 
exhibit relatively little or no stretch when placed in tension. In 
comparison with peripheral region 133, inlaid strand 140 may 
exhibit an even greater resistance to stretch. That is, inlaid 
strand 140 may stretch less than peripheral region 133 when 
subjected to the same tensile force. Given that numerous 
sections of inlaid strand 140 extend from the throat area to the 
lower area of upper 120, inlaid strand 140 imparts stretch­
resistance to the portion of upper 120 between the throat area 
and the lower area. Moreover, placing tension upon lace 126 
may impart tension to inlaid strand 140, thereby inducing the 
portion of upper 120 between the throat area and the lower 
area to lay against the foot. As such, inlaid strand 140 operates 
in connection with lace 126 to enhance the fit of footwear 100. 
[0046] Referring to FIG.12, inlaid strand 140 is depicted as 
being located within knitted component 130 and between 
opposite surfaces of knitted component 130. Given that the 
surfaces of knitted component 130 may also form each of 
surfaces 121 and 122 when incorporated into footwear 100, 
inlaid strand 140 will also be located between surfaces 121 
and 122. Although each of the sections of inlaid strand 140 
that are located within knitted component 130 may be spaced 
from each other, the sections of inlaid strand 140 that form a 
single lace loop 141 are depicted as being located immedi­
ately adjacent to each other. As defined herein, sections of 
inlaid strand 140 are "immediately adjacent" to each other 
when located within two millimeters of each other. In this 
configuration, the sections of inlaid strand that extend down­
ward from each lace loop 141 and toward sole structure 110 
are immediately adjacent to each other. In some configura­
tions, sections of inlaid strand 140 that are immediately adja­
cent to each other may be in contact or may be separated from 
each other by one or two yarns, for example. Moreover, the 
structure knitted component 130 may define a tunnel or chan­
nel within upper 120, and the sections of inlaid strand that 
extend downward from each lace loop 141 may be located 
within the same tunnel. 

[0047] As discussed above, portions ofinlaid strand 140 are 
located within knitted component 130, and other portions of 
inlaid strand 140 are exposed or located exterior of knitted 
component to form lace loops 141. For each lace loop 141, a 
first section of inlaid strand 140 is located or inlaid within 
knitted component 130, a second section of inlaid strand 140 
forms one of lace loops 141, and a third section of inlaid 
strand 140 is also located or inlaid within knitted component 
130. Moreover, the first section and the third section are 
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positioned immediately adjacent to each other and extend 
between the throat area and the lower area of upper 120. In 
some configurations, the first section and the third section 
may be located within the same tunnel or channel within 
knitted component 130. 
[0048] FIG. 13 depicts a loop diagram representing a knit 
structure for the areas that include inlaid strand 140. In addi­
tion to inlaid strand 140, a fourth yarn 137 may be located in 
this area and have two ends of20 denier elastane covered with 
150 denier texturized polyester. Fourth yarn 137 has a struc­
ture that is similar to third yarn 136, but without the fusible or 
thermoplastic polymer material. An advantage of this con­
figuration is that inlaid strand 140 will remain unbonded to 
knitted component 130 or otherwise separate from knitted 
component 130 in peripheral region 133. Moreover, inlaid 
strand 140 may slide or move within knitted component 130, 
thereby (a) allowing the size of each lace loop 141 and (b) the 
tension in portions of inlaid strand 140 to be adjusted during 
the manufacturing process of footwear 100. 

[0049] Another method of ensuring that inlaid strand 140 
will remain unbonded to knitted component 130 or otherwise 
separate from knitted component 130 relates to the selection 
of material for inlaid strand 140. As an example, inlaid strand 
140 may be formed from a nylon material that does not bond 
or join with some thermoplastic polymer materials, such as 
thermoplastic polyurethane. When inlaid strand 140 is 
formed from nylon, therefore, fourth yarn 137 may be 
replaced by third yarn 136, which includes the fusible or 
thermoplastic polymer material, and inlaid strand 140 will not 
bond with third yarn 136. An advantage of this method is that 
the number of different types of yarns that are utilized in 
knitted component 130 may be minimized, thereby enhanc­
ing manufacturing efficiency. Various coatings, such as poly­
tetrafluoroethylene (PTFE), may also be utilized to inhibit 
bonding between inlaid strand 140 and the fusible or thermo­
plastic polymer material. As such, selecting inlaid strand 140 
to have a material that is incompatible with the thermoplastic 
polymer material may ensure that inlaid strand 140 will 
remain unbonded to knitted component 130 
[0050] In general, portions of knitted component 130 may 
include yarns that are at least partially formed from a ther­
moplastic polymer material. Knitted component 130 may be 
heated such that the thermoplastic polymer material bonds or 
fuses areas of knitted component 130, such as in peripheral 
region 133. More particularly, the thermoplastic polymer 
material may bond portions of the yarns together to form 
bonded or fused areas. In some configurations, the yarn with 
the thermoplastic polymer material may be bonded to itself in 
the fused areas. In other configurations, the yarn with the 
thermoplastic polymer material may be bonded to other yarns 
in the fused areas, which may or may not include a thermo­
plastic polymer material. In either scenario, however, various 
methods may be utilized to ensure that inlaid strand 140 
remains unbonded to the thermoplastic polymer material. In 
one example, the knit structure of knitted component 130 
places yarns without a thermoplastic polymer material imme­
diately adjacent to inlaid strand 140, thereby forming a buffer 
between inlaid strand 140 and the thermoplastic polymer 
material. In another example, inlaid strand 140 may include a 
material that does not form a bond with the thermoplastic 
polymer material. Accordingly, various configurations and 
methods may be utilized to ensure that inlaid strand 140 will 
remain separate from or unbonded to the thermoplastic poly­
mer material. 
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[0051] As with the yarns forming knitted component 130, 
the configuration of inlaid strand 140 may also vary signifi­
cantly. In addition to yarn, inlaid strand 140 may have the 
configurations of a filament (e.g., a monofilament), thread, 
rope, webbing, cable, or chain, for example. In comparison 
with the yams forming knitted component 130, the thickness 
of inlaid strand 140 may be greater. In some configurations, 
inlaid strand 140 may have a significantly greater thickness 
than the yarns of knitted component 130. Although the cross­
sectional shape of inlaid strand 140 may be round, the cross­
sectional shape may also be triangular, square, rectangular, 
elliptical, or irregular. Moreover, the materials forming inlaid 
strand 140 may include any of the materials for the yams 
within knitted component 130, such as cotton, elastane, poly­
ester, rayon, wool, and nylon. As noted above, inlaid strand 
140 may exhibit greater stretch-resistance than knitted com­
ponent 130. As such, suitable materials for inlaid strands 140 
may include a variety of engineering filaments that are uti­
lized for high tensile strength applications, including glass, 
aramids ( e.g., para-aramid and meta-aramid), ultra-high 
molecular weight polyethylene, and liquid crystal polymer. 
As another example, a braided polyester thread or cable hav­
ing a diameterof0.8 millimeters may also be utilized as inlaid 
strand 140. 
[0052] Lace 126, as noted above, passes across upper 120 
and between lace loops 141 that are located along opposite 
sides of upper 120. In effect, lace 126 follows a zigzagging 
path across upper 120 and between the opposite sides of upper 
120. At various locations on the opposite sides of upper 120, 
two lace loops 141 overlap each otheror are positioned imme­
diately adjacent to each other, as depicted in FIG. 14, and lace 
126 passes through both lace loops 141 simultaneously. That 
is, pairs of lace loops 141 are utilized as lace-receiving ele­
ments at each location where lace 126 changes direction in 
repeatedly-passing across upper 120. With the pairs of lace 
loops 141 being in an overlapping configuration, each of the 
pairs of lace loops 141 are aligned to form an aperture, and 
lace 126 extends through the aperture. Although lace 126 may 
pass through a single lace loop 141 at each location, an 
advantage ofutilizing pairs oflace loops 141 is that the effect 
of breakage of inlaid strand 140 may be minimized. That is, 
when the portion ofinlaid strand 140 associated with one lace 
loop 141 breaks or otherwise fails, the other lace loop 141 
may form a lace-receiving element at each location. 

[0053] Another configuration of knitted component 130 is 
depicted in FIG. 15 as including (a) multiple subregions 138 
within peripheral region 133 and (b) a plurality of apertures 
139 that extend through knitted component 130 in areas of 
central region 132 and peripheral region 133. Subregions 138 
may be areas where knitted component 130 has different 
types and combinations of stitches and yarns. Each of subre­
gions 138 may, therefore, have different properties, such as 
stretch-resistance, thickness, air permeability, and abrasion­
resistance. Alternately, subregions 138 may vary only in the 
color of yarn that is utilized, thereby varying the aesthetics of 
upper 120. In addition to increasing the air permeability of 
upper 120, apertures 139 may also impart the ability to stretch 
to knitted component 130. That is, apertures 139 may 
decrease the stretch-resistance of knitted component 130 in 
specific areas. Accordingly, various features and structures 
within knitted component 130 may vary considerably to pro­
vide specific properties to areas of knitted component 130. 
[0054] The invention is disclosed above and in the accom­
panying figures with reference to a variety of configurations. 
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The purpose served by the disclosure, however, is to provide 
an example of the various features and concepts related to the 
invention, not to limit the scope of the invention. One skilled 
in the relevant art will recognize that numerous variations and 
modifications may be made to the configurations described 
above without departing from the scope of the present inven­
tion, as defined by the appended claims. 

What is claimed is: 
1. An article of footwear having an upper and a sole struc­

ture secured to the upper, the upper including a knitted com­
ponent that is formed of unitary knit construction, the knitted 
component comprising: 

a first region forming a collar of the upper and having a first 
stretch-resistance, the collar defining an opening to a 
void within the upper for receiving a foot; 

a second region extending outward from the first region 
and having a second stretch-resistance; and 

a third region extending at least partially around the second 
region and having a third stretch-resistance, 

the first stretch-resistance being less than the second 
stretch-resistance, and the second stretch-resistance 
being less than the third stretch-resistance. 

2. The article of footwear recited in claim 1, wherein the 
first region is formed as a half-gauge knit. 

3. The article of footwear recited in claim 2, wherein the 
second region and the third region are formed as a full-gauge 
knit. 

4. The article of footwear recited in claim 1, wherein the 
second region is located in a throat area of the upper. 

5. Thearticleoffootwearrecitedinclaim 1, wherein a yam 
in the third region includes a thermoplastic polymer material. 

6. The article of footwear recited in claim 5, wherein the 
thermoplastic polymer material is substantially absent from 
the first region and the second region. 

7. The article of footwear recited in claim 1, wherein an 
inlaid strand extends through the third region. 

8. The article of footwear recited in claim 7, wherein the 
inlaid strand forms lace loops that is configured to receive a 
lace. 

9. The article of footwear recited in claim 7, wherein the 
inlaid strand forms lace loops, and pairs of the lace loops 
overlap each other and are configured to receive a lace. 

10. The article of footwear recited in claim 1, wherein the 
knitted component is a flat knitted component. 

11. An article of footwear having an upper and a sole 
structure secured to the upper, the upper comprising a knitted 
component and a strand having a first section inlaid within the 
knitted component, a second section located exterior of the 
knitted component and forming a lace loop that is configured 
to receive a lace, and a third section inlaid within the knitted 
component, the first section and the third section being posi­
tioned immediately adjacent to each other. 

12. The article of footwear recited in claim 11, wherein the 
first section and the third section are located within two mil­
limeters of each other. 

13. The article of footwear recited in claim 11, wherein the 
first section and the second section extend between a throat 
area and a lower area of the upper. 

14. The article of footwear recited in claim 11, wherein the 
strand forms a plurality of additional lace loops located on 
opposite sides of the upper. 

15. The article of footwear recited in claim 11, wherein the 
lace loop and another lace loop overlap each other and form a 
pair of lace loops configured to receive the lace. 
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16. The article of footwear recited in claim 11, wherein the 
strand has a greater stretch-resistance than the knitted com­
ponent. 

17. The article of footwear recited in claim 11, wherein the 
knitted component includes a thermoplastic polymer mate­
rial, and the strand is unbonded with the thermoplastic poly­
mer material. 

18. The article of footwear recited in claim 11, wherein the 
knitted component has (a) a collar region that forms a collar, 
(b) a central region that extends outward from the collar 
region, and ( c) a peripheral region that extends at least par­
tially around the central region, the collar region, the central 
region, and the peripheral region being formed of unitary knit 
construction, and the first section and the third section of the 
strand being inlaid within the peripheral region. 

19. The article of footwear recited in claim 18, wherein a 
yarn in the peripheral region includes a thermoplastic poly­
mer material, and the thermoplastic polymer material is sub­
stantially absent from the collar region and the central region. 

20. The article of footwear recited in claim 11, wherein the 
knitted component is a flat knitted component. 

21. An article of footwear having an upper and a sole 
structure secured to the upper, the upper comprising a knitted 
component and a strand that is inlaid within the knitted com­
ponent, portions of the strand being located exterior of the 
knitted component and forming a plurality of loops, pairs of 
the loops being positioned immediately adjacent to each other 
configured to receive a lace. 

22. The article of footwear recited in claim 21, wherein the 
pairs of the loops are in an overlapping configuration. 

23. The article of footwear recited in claim 21, wherein 
each of the pairs of the loops are aligned to form an aperture. 
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24. The article of footwear recited in claim 21, wherein a 
first of the pairs of the loops is located on one side of the 
upper, and a second of the pairs of the loops is located on 
another side of the upper, the lace extending across the upper 
and through each of the first of the pairs of the loops and the 
second of the pairs of the loops. 

25. The article of footwear recited in claim 21, wherein the 
strand has a greater stretch-resistance than the knitted com­
ponent. 

26. The article of footwear recited in claim 21, wherein the 
knitted component includes a thermoplastic polymer mate­
rial, and the strand is unbonded with the thermoplastic poly­
mer material. 

27. The article of footwear recited in claim 21, wherein the 
knitted component has (a) a collar region that forms a collar, 
(b) a central region that extends outward from the collar 
region, and ( c) a peripheral region that extends at least par­
tially around the central region, the collar region, the central 
region, and the peripheral region being formed of unitary knit 
construction. 

28. The article of footwear recited in claim 27, wherein a 
yarn in the peripheral region includes a thermoplastic poly­
mer material, and the thermoplastic polymer material is sub­
stantially absent from the collar region and the central region. 

29. The article of footwear recited in claim 27, wherein the 
collar region is formed as a half-gauge knit, and the central 
region and the peripheral region are formed as a full-gauge 
knit. 

30. The article of footwear recited in claim 21, wherein the 
knitted component is a flat knitted component. 

* * * * * 
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