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SHOE HAVING FEATURES FOR INCREASED FLEXIBILITY

Cross-Reference to Related Applications

[0001] This application claims the benefit of U.S. Patent Application Serial No.
15/284,780, filed October 4, 2016, and U.S. Patent Application Serial No. 15/005,113,
filed January 25, 2016, both of which are incorporated herein by reference in their
entireties. U.S. Patent Application Serial No. 15/284,780 is a continuation of U.S. Patent
Application Serial No. 15/005,113.

Background of the Invention

Field of the Invention

[0002] This invention pertains to shoes having features for increased flexibility.

SUMMARY OF THE INVENTION

[0003] One aspect of the invention is a shoe comprising a sole, an upper operatively
secured to the sole, and a welt. The sole comprises a sole bottom surface, a sole lateral
side surface, a sole medial side surface, a sole heel end surface, and a sole toe end surface.
The sole bottom surface extends transversely from the sole lateral side surface to the sole
medial side surface. The sole lateral side surface and the sole medial side surface extend
upwardly from the sole bottom surface. The sole extends longitudinally from the sole heel
end surface to the sole toe end surface. The sole includes a sole heel region, a sole
midfoot region, a sole metatarsal region, a sole ball region, and a sole toe region. The sole
heel region extends longitudinally from the sole heel end surface to the sole midfoot
region. The sole midfoot region extends longitudinally from the sole heel region to the
sole metatarsal region. The sole metatarsal region extends from the sole midfoot region to
the sole ball region. The sole ball region extends longitudinally from the sole metatarsal
region to the sole toe region. The sole toe region extends longitudinally from the sole ball
region to the sole toe end surface. The sole ball region includes a sole medial ball region
and a sole lateral ball region. The upper comprises an upper heel region, an upper lateral
midfoot region, an upper medial midfoot region, an upper metatarsal region, an upper

lateral ball region, an upper medial ball region, and an upper toe region. The upper
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metatarsal region includes an upper lateral metatarsal region and an upper medial
metatarsal region. The upper has an upper lateral side region and an upper medial side
region. The upper lateral side region includes the upper lateral midfoot region, the upper
lateral metatarsal region and the upper lateral ball region. The upper medial side region
includes the upper medial midfoot region, the upper medial metatarsal region and the
upper medial ball region. The sole and upper collectively define a seam. The seam has a
seam heel region, a seam lateral midfoot region, a seam lateral metatarsal region, a seam
lateral ball region, a seam toe region, a seam medial ball region, a seam medial metatarsal
region, and a seam medial midfoot region. The seam heel region extends from the seam
medial midfoot region to the seam lateral midfoot region. The seam lateral midfoot region
extends from the seam heel region to the seam lateral metatarsal region. The seam lateral
metatarsal region extends from the seam midfoot region to the seam lateral ball region.
The seam lateral ball region extends from the seam lateral metatarsal region to the seam
toe region. The seam toe region extends from the seam lateral ball region to the seam
medial ball region. The seam medial ball region extends from the seam toe region to the
seam medial metatarsal region. The seam medial metatarsal region extends from the seam
medial ball region to the seam medial midfoot region. The seam medial midfoot region
extends from the seam medial metatarsal region to the seam heel region. The welt
comprises at least one piece separate from the sole and separate from the upper. The welt
is secured to at least one of the sole and the upper. The welt covers at least part of the
seam lateral side region and at least part of the seam medial side region. The sole includes
a first plurality of flex grooves in the sole bottom surface. The first plurality of flex
grooves extend transversely from the sole medial side surface toward the lateral side
surface. The welt includes a first plurality of welt slits. At least some of the welt slits of
the first plurality of welt slits are adjacent at least some of the flex grooves of the first
plurality of flex grooves.

[0004] Another aspect of the invention is a shoe comprising a sole, an upper operatively
secured to the sole, and a welt. The sole comprises a sole bottom surface, a sole lateral
side surface, a sole medial side surface, a sole heel end surface, and a sole toe end surface.
The sole bottom surface extends transversely from the sole lateral side surface to the sole
medial side surface. The sole lateral side surface and the sole medial side surface extend
upwardly from the sole bottom surface. The sole extends longitudinally from the sole heel

end surface to the sole toe end surface. The sole includes a sole heel region, a sole



WO 2017/132117 PCT/US2017/014680

midfoot region, a sole metatarsal region, a sole ball region, and a sole toe region. The sole
heel region extends longitudinally from the sole heel end surface to the sole midfoot
region. The sole midfoot region extends longitudinally from the sole heel region to the
sole metatarsal region. The sole metatarsal region extends from the sole midfoot region to
the sole ball region. The sole ball region extends longitudinally from the sole metatarsal
region to the sole toe region. The sole toe region extends longitudinally from the sole ball
region to the sole toe end surface. The sole ball region includes a sole medial ball region
and a sole lateral ball region. The upper comprises an upper heel region, an upper lateral
midfoot region, an upper medial midfoot region, an upper metatarsal region, an upper
lateral ball region, an upper medial ball region, and an upper toe region. The upper
metatarsal region includes an upper lateral metatarsal region and an upper medial
metatarsal region. The upper has an upper lateral side region and an upper medial side
region. The upper lateral side region includes the upper lateral midfoot region, the upper
lateral metatarsal region and the upper lateral ball region. The upper medial side region
includes the upper medial midfoot region, the upper medial metatarsal region and the
upper medial ball region. The sole and upper collectively define a seam. The seam has a
seam heel region, a seam lateral midfoot region, a seam lateral metatarsal region, a seam
lateral ball region, a seam toe region, a seam medial ball region, a seam medial metatarsal
region, and a seam medial midfoot region. The seam heel region extends from the seam
medial midfoot region to the seam lateral midfoot region. The seam lateral midfoot region
extends from the seam heel region to the seam lateral metatarsal region. The seam lateral
metatarsal region extends from the seam midfoot region to the seam lateral ball region.
The seam lateral ball region extends from the seam lateral metatarsal region to the a seam
toe region. The seam toe region extends from the seam lateral ball region to the seam
medial ball region. The seam medial ball region extends from the seam toe region to the
seam medial metatarsal region. The seam medial metatarsal region extends from the seam
medial ball region to the seam medial midfoot region. The seam medial midfoot region
extends from the seam medial metatarsal region to the seam heel region. The welt has a
welt heel region, a welt lateral midfoot region, a welt lateral metatarsal region, a welt
lateral ball region, a welt toe region, a welt medial ball region, a welt medial metatarsal
region, and a welt medial midfoot region. The welt heel region extends from the welt
medial midfoot region to the welt lateral midfoot region and covers the seam heel region.

The welt lateral midfoot region extends from the welt heel region to the welt lateral
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metatarsal region and covers the seam lateral midfoot region. The welt lateral metatarsal
region extends from the welt lateral midfoot region to the welt lateral ball region and
covers the seam lateral metatarsal region. The welt lateral ball region extends from the
welt lateral metatarsal region to the welt toe region and covers the seam lateral ball region.
The welt toe region extends from the welt lateral ball region to the welt medial ball region
and covers the seam toe region. The welt medial ball region extends from the welt toe
region to the welt medial metatarsal region and covers the seam medial ball region. The
welt medial metatarsal region extends from the welt medial ball region to the welt medial
midfoot region and covers the seam medial metatarsal region. The welt medial midfoot
region extends from the welt medial metatarsal region to the welt heel region and coves
the seam medial midfoot region. The welt includes a welt top surface, a welt bottom
surface, a first plurality of welt slits extending from the welt top surface toward the welt
bottom surface, and a second plurality of welt slits extending from the welt top surface
toward the welt bottom surface. At least some of the welt slits of the first plurality of welt
slits are in the welt medial ball region. At least some of the welt slits of the second
plurality of welt slits are in the welt lateral ball region.

[0005] Another aspect of the invention is a shoe comprising a sole and an upper
operatively secured to the sole. The sole comprises a sole bottom surface, a sole lateral
side surface, a sole medial side surface, a sole heel end surface, and a sole toe end surface.
The sole bottom surface extends transversely from the sole lateral side surface to the sole
medial side surface. The sole lateral side surface and the sole medial side surface extend
upwardly from the sole bottom surface. The sole extends longitudinally from the sole heel
end surface to the sole toe end surface. The sole includes a sole heel region, a sole
midfoot region, a sole metatarsal region, a sole ball region, and a sole toe region. The sole
heel region extends longitudinally from the sole heel end surface to the sole midfoot
region. The sole midfoot region extends longitudinally from the sole heel region to the
sole metatarsal region. The sole metatarsal region extends from the sole midfoot region to
the sole ball region. The sole ball region extends longitudinally from the sole metatarsal
region to the sole toe region. The sole toe region extends longitudinally from the sole ball
region to the sole toe end surface. The sole ball region includes a sole medial ball region
and a sole lateral ball region. The upper comprises an upper outer layer. The upper outer
layer comprises an outer layer heel region, an outer layer lateral midfoot region, an outer

layer medial midfoot region, an outer layer metatarsal region, an outer layer lateral ball
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region, an outer layer medial ball region, and an outer layer toe region. The outer layer
metatarsal region includes an outer layer lateral metatarsal region and an outer layer
medial metatarsal region. The outer layer has an outer layer lateral side region and an
outer layer medial side region. The outer layer lateral side region includes the outer layer
lateral midfoot region, the outer layer lateral metatarsal region, and the outer layer lateral
ball region. The outer layer medial side region includes the outer layer medial midfoot
region, the outer layer medial metatarsal region, and the outer layer medial ball region.
The outer layer is of leather. The outer layer includes a plurality of through perforations.
Each of the perforations of the plurality of perforations has a perforation length and a
perforation width. The perforation width extends in a longitudinal direction of the shoe.
The longitudinal direction of the shoe is a direction extending generally toward the sole
heel end surface and away from the sole toe end surface. The perforation length extends
in a direction substantially perpendicular to the longitudinal direction of the shoe. The
perforation length is greater than the perforation width.

[0006] Another aspect of the invention is a shoe comprising a sole and an upper. The
sole comprises a sole bottom surface, a sole lateral side surface, a sole medial side surface,
a sole heel end surface, and a sole toe end surface. The sole bottom surface extends
transversely from the sole lateral side surface to the sole medial side surface. The sole
lateral side surface and the sole medial side surface extends upwardly from the sole
bottom surface. The sole extends longitudinally forward from the sole heel end surface to
the sole toe end surface and extends longitudinally rearwardly from the sole toe end
surface to the sole heel end surface. The sole includes a sole heel region, a sole midfoot
region, a sole metatarsal region, a sole ball region, and a sole toe region. The sole heel
region extends longitudinally from the sole heel end surface to the sole midfoot region.
The sole midfoot region extends longitudinally from the sole heel region to the sole
metatarsal region. The sole metatarsal region extends from the sole midfoot region to the
sole ball region. The sole ball region extends longitudinally from the sole metatarsal
region to the sole toe region. The sole toe region extends longitudinally from the sole ball
region to the sole toe end surface. The sole ball region includes a sole medial ball region
and a sole lateral ball region. The upper is operatively secured to the sole. The upper
comprises an upper outer layer of unitary one-piece leather construction. The upper outer
layer comprises an outer layer heel region, an outer layer lateral midfoot region, an outer

layer medial midfoot region, an outer layer metatarsal region, an outer layer lateral ball
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region, an outer layer medial ball region, and an outer layer toe region. The outer layer
metatarsal region includes an outer layer lateral metatarsal region and an outer layer
medial metatarsal region. The outer layer has an outer layer lateral side region and an
outer layer medial side region. The outer layer lateral side region includes the outer layer
lateral midfoot region, the outer layer lateral metatarsal region, and the outer layer lateral
ball region. The outer layer medial side region includes the outer layer medial midfoot
region, the outer layer medial metatarsal region, and the outer layer medial ball region.
The outer layer comprises a first area and a second area, the second area extending
longitudinally rearwardly from the first area. The first area has a rear boundary. The
second area has a forward boundary. The rear boundary of the first area and the forward
boundary of the second area are coincident and coextensive with each other and define a
boundary line between the first and second areas. The outer layer includes a plurality of
columns of through perforations, each of the plurality of columns extending rearwardly
from the forward boundary line and including a plurality of through perforations. Each
column of the plurality of columns includes a forward-most perforation longitudinally
forward of all of the other perforations of said each column. Each forward-most
perforation of each column of the plurality of columns are at the forward boundary of the
second area. The forward-most perforations in combination define a boundary line of a
wingtip shape. The boundary line has a medial boundary line and a lateral boundary line.
The medial boundary line comprises a wing-shaped curved line having a medial side
portion extending forward from at least the upper medial metatarsal region to the upper toe
region and a central portion extending rearward from the upper toe region. The lateral
boundary line comprises a wing-shaped curved line having a lateral side portion extending
forward from at least the upper lateral metatarsal region to the upper toe region and a
central portion extending rearward from the upper toe region. The rearwardly extending
central portion of the medial boundary line converges toward the rearwardly extending
central portion of the lateral boundary line.

[0007] Further features and advantages of the present invention, as well as the operation
of the invention, are described in detail below with reference to the accompanying

drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Figure 1 is a perspective view of an embodiment of a shoe in accordance with the
present invention, the shoe including a sole, an upper, and a welt.

[0009] Figure 2 is a lateral side elevational view of the shoe shown in Figure 1.

[0010] Figure 2A is a lateral side elevational view the same as Figure 2 without the welt.
[0011] Figure 3 is a medial side elevational view of the shoe shown in Figure 1.

[0012] Figure 3A is a medial side elevational view the same as Figure 3 without the welt.
[0013] Figure 4 is a bottom plan view of the shoe shown in Figure 1.

[0014] Figure S is a top plan view of the shoe shown in Figure 1, showing an outer layer
of the upper.

[0015] Figure 6 is an enlarged view of the broken line box shown in Figure 5.

[0016] Figure 7 is a top plan view the same as Figure 5 without the outer layer to reveal an
inner layer of the upper.

[0017] Reference numerals in the written specification and in the drawing figures indicate
corresponding items.

[0018] An embodiment of a shoe in accordance with the present invention is indicated by
reference numeral 10 in Figures 1-7. The shoe 10 comprises a sole, generally indicated at
12, an upper, generally indicated at 14, and a welt, generally indicated at 16. The upper 14
is operatively secured to the sole 12.

[0019] The sole 12 comprises a lower sole member 18 and a heel member 20. The lower
sole member 18 has a lower sole member bottom surface 22, a lower sole member lateral
side surface 24, and a lower sole member medial side surface 26. The lower sole member
bottom surface 22 extends transversely from the lower sole member lateral side surface 24
to the lower sole member medial side surface 26. The lower sole member lateral side
surface 24 and the lower sole member medial side surface 26 extend upwardly from the
lower sole member bottom surface 22. The heel member 20 has a heel member bottom
surface 28, a heel member lateral side surface 30, and a heel member medial side surface
32. The heel member bottom surface 28 extends transversely from the heel member
lateral side surface 30 to the heel member medial side surface 32. The heel member lateral
side surface 30 and the heel member medial side surface 32 extend upwardly from the heel
member bottom surface 28. Collectively, the lower sole member bottom surface 22 and
the heel member bottom surface 28 constitute a sole bottom surface 34, the lower sole

member lateral side surface 24 and the heel member lateral side surface 30 constitute a
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sole lateral side surface 36, and the lower sole member medial side surface 26 and the heel
member medial side surface 32 constitute a sole medial side surface 38.

[0020] The sole 12 includes a sole heel end surface 40 and a sole toe end surface 42. The
sole 12 extends longitudinally from the sole heel end surface 40 to the sole toe end surface
42. The sole 12 further includes a sole heel region 44, a sole midfoot region 46, a sole
metatarsal region 48, a sole ball region 50, and a sole toe region 52. The sole heel region
44 extends longitudinally from the sole heel end surface 40 to the sole midfoot region 46.
The sole midfoot region 46 extends longitudinally from the sole heel region 44 to the sole
metatarsal region 48. The sole metatarsal region 48 extends from the sole midfoot region
46 to the sole ball region 50. The sole ball region 50 extends longitudinally from the sole
metatarsal region 48 to the sole toe region 52. The sole toe region 52 extends
longitudinally from the sole ball region 50 to the sole toe end surface 42. The sole ball
region 50 includes a sole medial ball region 54 and a sole lateral ball region 56. The lower
sole member 18 of this embodiment may be of leather or some other suitable material such
as thermoplastic polyurethane. The heel member 20 of this embodiment may be of
thermoplastic polyurethane or some other suitable material. In this embodiment the heel
member 20 is a piece separate from the lower sole member 18. In another embodiment,
the heel member and lower sole member together are a single unitary piece.

[0021] The upper 14 comprises an upper heel region 58, an upper lateral midfoot region
60, an upper medial midfoot region 62, an upper metatarsal region 64, an upper lateral ball
region 66, an upper medial ball region 68, and an upper toe region 70. The upper
metatarsal region 64 includes an upper lateral metatarsal region 72 and an upper medial
metatarsal region 74. The upper 14 has an upper lateral side region 76 and an upper
medial side region 78. The upper lateral side region 76 includes the upper lateral midfoot
region 60, the upper lateral metatarsal region 72 and the upper lateral ball region 66. The
upper medial side region 78 includes the upper medial midfoot region 62, the upper medial
metatarsal region 74 and the upper medial ball region 68. The upper 14 comprises an
upper outer layer 80 (Figure 5) and an upper inner layer 82 (Figure 7).

[0022] The upper outer layer 80 comprises an outer layer heel region 84, an outer layer
lateral midfoot region 86, an outer layer medial midfoot region 88, an outer layer
metatarsal region 90, an outer layer lateral ball region 92, an outer layer medial ball region
94, and an outer layer toe region 96. The outer layer metatarsal region 90 includes an

outer layer lateral metatarsal region 98 and an outer layer medial metatarsal region 100.
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The upper outer layer 80 has an outer layer lateral side region 102 and an outer layer
medial side region 104. The outer layer lateral side region 102 includes the outer layer
lateral midfoot region 86, the outer layer metatarsal region 90, and the outer layer lateral
ball region 92. The outer layer medial side region 104 includes the outer layer medial
midfoot region 88, the outer layer medial metatarsal region 100, and the outer layer medial
ball region 94. The upper outer layer 80 of this embodiment is of leather. But it is to be
understood that the upper outer layer 80 could be of other materials.

[0023] The upper outer layer 80 includes a plurality of through-perforations 106. The
perforations may be formed in the upper outer layer via a programmable laser or by other
conventional cutting methods to form the perforations 106 in a precise pattern. Each of
the perforations of the plurality of perforations 106 has a perforation length PL and a
perforation width PW. The perforation width PW extends in a longitudinal direction of
the shoe 10. The longitudinal direction of the shoe 10 is a direction extending generally
toward the sole heel end surface 40 and away from the sole toe end surface 42. Because
“longitudinal direction” as used herein is a reference to orientation instead of motion, it is
to be understood that the longitudinal direction of the shoe 10 could alternatively be stated
as a direction extending generally away from the sole heel end surface 40 and toward the
sole toe end surface 42 without changing the meaning of the term. The perforation length
PL extends in a direction substantially perpendicular to the longitudinal direction of the
shoe 10. The perforation length PL is greater than the perforation width PW. In this
embodiment, the perforation length PL is at least twice as great as the perforation width
PW. Each one of the perforations of the plurality of perforations 106 is spaced a distance
D1 from another one of the plurality of perforations. In the present embodiment, the
distance D1 is less than twice the perforation length PL of said another one of the plurality
of perforations and, is more specifically, less than the perforation length PL of said
another one of the plurality of perforations. As best shown in Figure 6, each perforation
106 is diamond-shaped. But in an alternative embodiment, the perforations may be of a
different shape such as a rectangle or an oval. At least some of the plurality of
perforations 106 are in the outer layer metatarsal region 90. The plurality of perforations
106 in the outer layer metatarsal region 90 comprises at least one hundred perforations,
which means the outer layer metatarsal region 90 also necessarily comprises at least
seventy-five perforations. The plurality of perforations 106 in the outer layer metatarsal

region 90 are in a pattern comprising a plurality of rows 108 and a plurality of columns
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110. In this embodiment, the plurality of rows 108 are generally parallel to one another
and extend in a first diagonal direction, and the plurality of columns 110 are generally
parallel to one another and extend in a second diagonal direction different from the first
diagonal direction. It is to be understood that in another embodiment of the present
invention, the plurality of rows could extend transversely in a direction perpendicular to
the longitudinal direction of the shoe 10, and the plurality of columns could extend in the
longitudinal direction of the shoe 10.

[0024] Although the shoe 10 includes a plurality of perforations meeting the
characteristics described herein, it is to be understood that not all perforations in the shoe
10 necessarily meet the characteristics. For example, as evident in the drawing figures, the
spacing between some of the adjacent perforations in the shoe 10 is much farther than
described above concerning the plurality of perforations. It is also to be understood that
the sizes of the perforations may vary throughout the shoe. As shown in Figures 2 and 3,
the sizes (e.g. dimensions or areas) of the perforations generally decrease from the outer
layer metatarsal region 90 to the outer layer heel region 84. In other words, the average
(mean) size of the perforations in the outer layer metatarsal region 90 is greater than the
average size of the perforations in the outer layer lateral and medial midfoot regions 86,
88, which is greater than the average size of the perforations in the outer layer heel region
84. As shown in Figures 2 and 3, although the spacing between adjacent perforations
varies in the shoe 10 in this embodiment, the center-to-center spacing between adjacent
perforations (i.e, the distance from the center of one perforation to the center of an
adjacent perforation) is approximately the same throughout the shoe. Because of the
different sizing and/or spacing of the perforations in the upper outer layer 80, the outer
layer metatarsal and ball regions 90, 92, 94, are more flexible and more breathable than
the outer layer lateral and medial midfoot regions 84, 86, which are more flexible and
more breathable than the outer layer heel region 84 and the outer layer toe region 96.
[0025] As shown in Figure 7, the upper inner layer 82 comprises an inner layer metatarsal
region 112, an inner layer lateral ball region 114, an inner layer medial ball region 116,
and an inner layer toe region 118. The inner layer metatarsal region 112 includes an inner
layer lateral metatarsal region 120 and an inner layer medial metatarsal region 122. The
upper inner layer 82 has an inner layer lateral side region 124 and an inner layer medial
side region 126. The upper outer layer 80 overlies the upper inner layer 82 such that the

upper inner layer 82 is visible through at least some of the plurality of perforations 106 of
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the upper outer layer. In one embodiment of the present invention, the upper inner layer
82 1s unattached to the upper outer layer 80 adjacent at least some of the plurality of
perforations 106 in the outer layer metatarsal region 90, enabling the upper inner layer to
move independently of the upper outer layer at this location. The upper inner layer 82
may be of a textile material. In one embodiment of the present invention, the upper inner
layer 82 is of a moisture wicking fabric. In conjunction with the perforations, the moisture
wicking fabric can help provide breathability to the shoe 10. The moisture wicking fabric
may comprise spandex. It is to be understood that the upper inner layer 82 could be of an
alternative textile material.

[0026] As shown in Figures 2A and 3 A, the sole 12 and the upper 14 collectively define a
seam 128. The seam 128 has a seam heel region 130, a seam lateral midfoot region 132, a
seam lateral metatarsal region 134, a seam lateral ball region 136, a seam toe region 138, a
seam medial ball region 140, a seam medial metatarsal region 142, and a seam medial
midfoot region 144. Each of the seam regions is collectively defined by corresponding
regions of the sole 12 and the upper 14. The seam heel region 130 extends from the seam
medial midfoot region 144 to the seam lateral midfoot region 132. The seam lateral
midfoot region 132 extends from the seam heel region 130 to the seam lateral metatarsal
region 134. The seam lateral metatarsal region 134 extends from the seam lateral midfoot
region 132 to the seam lateral ball region 136. The seam lateral ball region 136 extends
from the seam lateral metatarsal region 134 to the seam toe region 138. The seam toe
region 138 extends from the seam lateral ball region 136 to the seam medial ball region
140. The seam medial ball region 140 extends from the seam toe region 138 to the seam
medial metatarsal region 142. The seam medial metatarsal region 142 extends from the
seam medial ball region 140 to the seam medial midfoot region 144. The seam medial
midfoot region 144 extends from the seam medial metatarsal region 142 to the seam heel
region 130.

[0027] As shown in Figures 1, 2, 4 and 5, the welt 16 comprises at least one piece separate
from the sole 12 and separate from the upper 14. The welt 16 constitutes a single, one-
piece member secured to at least one of the sole 12 and the upper 14. The welt 16 has a
welt heel region 146, a welt lateral midfoot region 148, a welt lateral metatarsal region
150, a welt lateral ball region 152, a welt toe region 154, a welt medial ball region 156, a
welt medial metatarsal region 158, and a welt medial midfoot region 160. The welt heel

region 146 extends from the welt medial midfoot region 160 to the welt lateral midfoot
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region 148 and covers the seam heel region 130. The welt lateral midfoot region 148
extends from the welt heel region 146 to the welt lateral metatarsal region 150 and covers
the seam lateral midfoot region 132. The welt lateral metatarsal region 150 extends from
the welt lateral midfoot region 148 to the welt lateral ball region 152 and covers the seam
lateral metatarsal region 134. The welt lateral ball region 152 extends from the welt
lateral metatarsal region 150 to the welt toe region 154 and covers the seam lateral ball
region 136. The welt toe region 154 extends from the welt lateral ball region 152 to the
welt medial ball region 156 and covers the seam toe region 138. The welt medial ball
region 156 extends from the welt toe region 154 to the welt medial metatarsal region 158
and covers the seam medial ball region 140. The welt medial metatarsal region 158
extends from the welt medial ball region 156 to the welt medial midfoot region 160 and
covers the seam medial metatarsal region 142. The welt medial midfoot region 160
extends from the welt medial metatarsal region 158 to the welt heel region 146 and covers
the seam medial midfoot region 144.

[0028] The welt 16 is of leather and includes a welt top surface 162, a welt bottom surface
164, a first plurality of welt slits 166, and a second plurality of welt slits 168. Itis to be
understood that in some embodiments of the present invention, the welt could be of a
material other than leather. The first and second pluralities of welt slits 166, 168 extend
from the welt top surface 162 toward the welt bottom surface 164. The welt slits 166, 168
may be formed via a programmable laser or via some other conventional cutting process.
At least some of the welt slits of the first plurality of welt slits 166 are in the welt medial
ball region 156 and at some of the welt slits of the second plurality of welt slits 168 are in
the welt lateral ball region 152. In this embodiment, the first plurality of welt slits 166 are
only in the welt medial ball and metatarsal regions 156, 158, and the second plurality of
welt slits 168 are only in the welt lateral ball and metatarsal regions 152, 150. The welt
heel region 146, the welt lateral midfoot region 148, the welt medial midfoot region 160,
and the welt toe region 154 are devoid of welt slits. In one embodiment of the present
invention, the welt top surface 162 is devoid of stitches adjacent the first and second
pluralities of welt slits 166, 168 In an alternative embodiment of the present invention, the
welt top surface 162 is devoid of stitches in the welt heel region 146, the welt lateral
midfoot region 148, the welt lateral metatarsal region 150, the welt lateral ball region 152,

the welt toe region 154, the welt medial ball region 156, the welt medial metatarsal region
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158, and the welt medial midfoot region 160. In yet another alternative embodiment of
the present invention, the welt 16 is devoid of any visible stitching.

[0029] Referring to Figure 4, the sole 12 includes a first plurality of flex grooves 170, a
second plurality of flex grooves 172, a third plurality of flex grooves 174, and a
longitudinal flex groove 176 in the sole bottom surface 34. In an embodiment of the
present invention in which the sole 12 is leather, the various flex grooves can be formed in
the sole bottom surface 34 by using a heated press to apply pressure to the sole bottom
surface. The first plurality of flex grooves 170 extend transversely from the sole medial
side surface 38 toward the sole lateral side surface 36. At least some of the flex grooves of
the first plurality of flex grooves 170 are in the sole medial ball region 54. The second
plurality of flex grooves 172 extend transversely from the sole lateral side surface 36
toward the sole medial side surface 38. At least some of the flex grooves of the second
plurality of flex grooves 172 are in the sole lateral ball region 56. Each flex groove of the
first plurality of flex grooves 170 is aligned with and transversely spaced from a
corresponding flex groove of the second plurality of flex grooves 172. The third plurality
of flex grooves 174 extend transversely between the sole lateral side surface 36 and the
sole medial side surface 38. Each of the flex grooves of the third plurality of flex grooves
174 are transversely spaced from the sole medial side surface 38 and transversely spaced
from the sole lateral side surface 36. One of the flex grooves of the first plurality of flex
grooves 170 and one of the flex grooves of the second plurality of flex grooves 172 is
longitudinally between each adjacent pair of the third plurality of flex grooves 174. The
longitudinal flex groove 176 extends longitudinally between the sole heel end surface 40
and the sole toe end surface 42. Each flex groove of the first plurality of flex grooves 170
and each flex groove of the second plurality of flex grooves 172 are transversely spaced
from the longitudinal flex groove 176. The longitudinal flex groove 176 intersects each
flex groove of the third plurality of flex grooves.

[0030] As shown in Figures 2 and 3, at least some of the welt slits of the first plurality of
welt slits 166 are adjacent at least some of the flex grooves of the first plurality of flex
grooves 170 and at least some of the welt slits of the second plurality of welt slits 168 are
adjacent at least some of the flex grooves of the second plurality of flex grooves 172.
Additionally, at least one of the slits of the first plurality of welt slits 166 is aligned with a
corresponding one of the first plurality of flex grooves 170. Collectively, the first plurality
of welt slits 166, the second plurality of welt slits 168, the first plurality of flex grooves
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170, and the second plurality of flex grooves 172 increase the flexibility of the shoe 10 in
the upper metatarsal region 64 and the sole metatarsal region 48.

[0031] It should be understood that when introducing elements of the present invention in
the claims or in the above description of exemplary embodiments of the invention, the
terms “comprising,” “including,” and “having” are intended to be open-ended and mean
that there may be additional elements other than the listed elements. Additionally, the
term “portion” should be construed as meaning some or all of the item or element that it
qualifies. Moreover, use of identifiers such as first, second, and third should not be

construed in a manner imposing any relative position or time sequence between

limitations.
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What is claimed is:
1. A shoe comprising:

a sole comprising a sole bottom surface, a sole lateral side surface, a sole medial
side surface, a sole heel end surface, and a sole toe end surface, the sole bottom surface
extending transversely from the sole lateral side surface to the sole medial side surface, the
sole lateral side surface and the sole medial side surface extending upwardly from the sole
bottom surface, the sole extending longitudinally from the sole heel end surface to the sole
toe end surface, the sole including a sole heel region, a sole midfoot region, a sole
metatarsal region, a sole ball region, and a sole toe region, the sole heel region extending
longitudinally from the sole heel end surface to the sole midfoot region, the sole midfoot
region extending longitudinally from the sole heel region to the sole metatarsal region, the
sole metatarsal region extending from the sole midfoot region to the sole ball region, the
sole ball region extending longitudinally from the sole metatarsal region to the sole toe
region, and the sole toe region extending longitudinally from the sole ball region to the
sole toe end surface, the sole ball region including a sole medial ball region and a sole
lateral ball region;

an upper operatively secured to the sole, the upper comprising an upper heel
region, an upper lateral midfoot region, an upper medial midfoot region, an upper
metatarsal region, an upper lateral ball region, an upper medial ball region, and an upper
toe region, the upper metatarsal region including an upper lateral metatarsal region and an
upper medial metatarsal region, the upper having an upper lateral side region and an upper
medial side region, the upper lateral side region including the upper lateral midfoot region,
the upper lateral metatarsal region and the upper lateral ball region, the upper medial side
region including the upper medial midfoot region, the upper medial metatarsal region and
the upper medial ball region; and

a welt;

the sole and the upper collectively defining a seam, the seam having a seam heel
region, a seam lateral midfoot region, a seam lateral metatarsal region, a seam lateral ball
region, a seam toe region, a seam medial ball region, a seam medial metatarsal region, and
a seam medial midfoot region, the seam heel region extending from the seam medial
midfoot region to the seam lateral midfoot region, the seam lateral midfoot region
extending from the seam heel region to the seam lateral metatarsal region, the seam lateral

metatarsal region extending from the seam midfoot region to the seam lateral ball region,
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the seam lateral ball region extending from the seam lateral metatarsal region to the a seam
toe region, the seam toe region extending from the seam lateral ball region to the seam
medial ball region, the seam medial ball region extending from the seam toe region to the
seam medial metatarsal region, the seam medial metatarsal region extending from the
seam medial ball region to the seam medial midfoot region, and the seam medial midfoot
region extending from the seam medial metatarsal region to the seam heel region;

the welt comprising at least one piece separate from the sole and separate from the
upper, the welt being secured to at least one of the sole and the upper, the welt covering at
least part of the seam lateral side region and at least part of the seam medial side region;

the sole including a first plurality of flex grooves in the sole bottom surface, the
first plurality of flex grooves extending transversely from the sole medial side surface
toward the sole lateral side surface;

the welt including a first plurality of welt slits, at least some of the welt slits of the
first plurality of welt slits being adjacent at least some of the flex grooves of the first
plurality of flex grooves.
2. A shoe as set forth in claim 1 wherein each of at least some of the slits of the first
plurality of welt slits is aligned with a corresponding one of the flex grooves of the first
plurality of flex grooves.
3. A shoe as set forth in claim 1 wherein the sole further includes a second plurality
of flex grooves in the sole bottom surface and the welt further includes a second plurality
of welt slits, the second plurality of flex grooves extending transversely from the sole
lateral side surface toward the sole medial side surface, at least some of the slits of the
second plurality of welt slits being adjacent at least some of the flex grooves of the second
plurality of flex grooves.
4. A shoe as set forth in claim 3 wherein at least some of flex grooves of the first
plurality of flex grooves are in the sole medial ball region and at least some of the flex
grooves of the second plurality of flex grooves are in the sole lateral ball region.
5. A shoe as set forth in claim 4 wherein the sole further includes a third plurality of
flex grooves in the sole bottom surface, the third plurality of flex grooves extending
transversely between the sole lateral side surface and the sole medial side surface, each of
the flex grooves of the third plurality of flex grooves being transversely spaced from the

sole medial side surface and transversely spaced from the sole lateral side surface.
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6. A shoe as set forth in claim 5 wherein each flex groove of the first plurality of flex
grooves is aligned with and transversely spaced from a corresponding flex groove of the
second plurality of flex grooves.

7. A shoe as set forth in claim 6 wherein one of the flex grooves of the first plurality
of flex grooves and one of the flex grooves of the second plurality of flex grooves is
longitudinally between each adjacent pair of the third plurality of flex grooves.

8. A shoe as set forth in claim 7 wherein the sole further includes a longitudinal flex
groove in the sole bottom surface, the longitudinal flex groove extending longitudinally
between the sole heel end surface and the sole toe end surface.

0. A shoe as set forth in claim 8 wherein each flex groove of the first plurality of flex
grooves is transversely spaced from the longitudinal flex groove, and wherein each flex
groove of the second plurality of sole flex grooves is transversely spaced from the
longitudinal flex groove.

10. A shoe as set forth in claim 9 wherein the longitudinal flex groove intersects each

flex groove of the third plurality of flex grooves.

11. A shoe as set forth in claim 1 wherein the welt constitutes a single, one-piece
member.
12. A shoe comprising:

a sole comprising a sole bottom surface, a sole lateral side surface, a sole medial
side surface, a sole heel end surface, and a sole toe end surface, the sole bottom surface
extending transversely from the sole lateral side surface to the sole medial side surface, the
sole lateral side surface and the sole medial side surface extending upwardly from the sole
bottom surface, the sole extending longitudinally from the sole heel end surface to the sole
toe end surface, the sole including a sole heel region, a sole midfoot region, a sole
metatarsal region, a sole ball region, and a sole toe region, the sole heel region extending
longitudinally from the sole heel end surface to the sole midfoot region, the sole midfoot
region extending longitudinally from the sole heel region to the sole metatarsal region, the
sole metatarsal region extending from the sole midfoot region to the sole ball region, the
sole ball region extending longitudinally from the sole metatarsal region to the sole toe
region, and the sole toe region extending longitudinally from the sole ball region to the
sole toe end surface, the sole ball region including a sole medial ball region and a sole
lateral ball region;

an upper operatively secured to the sole, the upper comprising an upper heel
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region, an upper lateral midfoot region, an upper medial midfoot region, an upper
metatarsal region, an upper lateral ball region, an upper medial ball region, and an upper
toe region, the upper metatarsal region including an upper lateral metatarsal region and an
upper medial metatarsal region, the upper having an upper lateral side region and an upper
medial side region, the upper lateral side region including the upper lateral midfoot region,
the upper lateral metatarsal region and the upper lateral ball region, the upper medial side
region including the upper medial midfoot region, the upper medial metatarsal region and
the upper medial ball region; and

a welt;

the sole and the upper collectively defining a seam, the seam having a seam heel
region, a seam lateral midfoot region, a seam lateral metatarsal region, a seam lateral ball
region, a seam toe region, a seam medial ball region, a seam medial metatarsal region, and
a seam medial midfoot region, the seam heel region extending from the seam medial
midfoot region to the seam lateral midfoot region, the seam lateral midfoot region
extending from the seam heel region to the seam lateral metatarsal region, the seam lateral
metatarsal region extending from the seam midfoot region to the seam lateral ball region,
the seam lateral ball region extending from the seam lateral metatarsal region to the a seam
toe region, the seam toe region extending from the seam lateral ball region to the seam
medial ball region, the seam medial ball region extending from the seam toe region to the
seam medial metatarsal region, the seam medial metatarsal region extending from the
seam medial ball region to the seam medial midfoot region, and the seam medial midfoot
region extending from the seam medial metatarsal region to the seam heel region;

the welt having a welt heel region, a welt lateral midfoot region, a welt lateral
metatarsal region, a welt lateral ball region, a welt toe region, a welt medial ball region, a
welt medial metatarsal region, and a welt medial midfoot region, the welt heel region
extending from the welt medial midfoot region to the welt lateral midfoot region and
covering the seam heel region, the welt lateral midfoot region extending from the welt heel
region to the welt lateral metatarsal region and covering the seam lateral midfoot region,
the welt lateral metatarsal region extending from the welt lateral midfoot region to the welt
lateral ball region and covering the seam lateral metatarsal region, the welt lateral ball
region extending from the welt lateral metatarsal region to the welt toe region and
covering the seam lateral ball region, the welt toe region extending from the welt lateral

ball region to the welt medial ball region and covering the seam toe region, the welt
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medial ball region extending from the welt toe region to the welt medial metatarsal region
and covering the seam medial ball region, the welt medial metatarsal region extending
from the welt medial ball region to the welt medial midfoot region and covering the seam
medial metatarsal region, and the welt medial midfoot region extending from the welt
medial metatarsal region to the welt heel region and covering the seam medial midfoot
region, the welt including a welt top surface, a welt bottom surface, a first plurality of welt
slits extending from the welt top surface toward the welt bottom surface, and a second
plurality of welt slits extending from the welt top surface toward the welt bottom surface,
at least some of the welt slits of the first plurality of welt slits being in the welt medial ball
region, at least some of the welt slits of the second plurality of welt slits being in the welt
lateral ball region.

13. A shoe as set forth in claim 12 wherein the welt heel region is devoid of welt slits.
14. A shoe as set forth in claim 12 wherein the welt lateral midfoot region and the welt
medial midfoot region are devoid of welt slits.

15. A shoe as set forth in claim 12 wherein the welt toe region is devoid of welt slits.
16. A shoe comprising:

a sole comprising a sole bottom surface, a sole lateral side surface, a sole medial
side surface, a sole heel end surface, and a sole toe end surface, the sole bottom surface
extending transversely from the sole lateral side surface to the sole medial side surface, the
sole lateral side surface and the sole medial side surface extending upwardly from the sole
bottom surface, the sole extending longitudinally from the sole heel end surface to the sole
toe end surface, the sole including a sole heel region, a sole midfoot region, a sole
metatarsal region, a sole ball region, and a sole toe region, the sole heel region extending
longitudinally from the sole heel end surface to the sole midfoot region, the sole midfoot
region extending longitudinally from the sole heel region to the sole metatarsal region, the
sole metatarsal region extending from the sole midfoot region to the sole ball region, the
sole ball region extending longitudinally from the sole metatarsal region to the sole toe
region, and the sole toe region extending longitudinally from the sole ball region to the
sole toe end surface, the sole ball region including a sole medial ball region and a sole
lateral ball region; and

an upper operatively secured to the sole, the upper comprising an upper outer layer,
the upper outer layer comprising an outer layer heel region, an outer layer lateral midfoot

region, an outer layer medial midfoot region, an outer layer metatarsal region, an outer

19



WO 2017/132117 PCT/US2017/014680

layer lateral ball region, an outer layer medial ball region, and an outer layer toe region,
the outer layer metatarsal region including an outer layer lateral metatarsal region and an
outer layer medial metatarsal region, the outer layer having an outer layer lateral side
region and an outer layer medial side region, the outer layer lateral side region including
the outer layer lateral midfoot region, the outer layer lateral metatarsal region, and the
outer layer lateral ball region, the outer layer medial side region including the outer layer
medial midfoot region, the outer layer medial metatarsal region, and the outer layer medial
ball region, the outer layer being of leather, the outer layer including a plurality of
through-perforations, each of the perforations of the plurality of perforations having a
perforation length and a perforation width, the perforation width extending in a
longitudinal direction of the shoe, the longitudinal direction of the shoe being a direction
extending generally toward the sole heel end surface and away from the sole toe end
surface, the perforation length extending in a direction substantially perpendicular to the
longitudinal direction of the shoe, the perforation length being greater than the perforation
width.

17. A shoe as set forth in claim 16 wherein the perforation length is at least twice as
great as the perforation width.

18. A shoe as set forth in claim 17 wherein each one of the perforations of the plurality
of perforations is spaced a distance from another one of the plurality of perforations, the
distance being less than twice the perforation length of said another one of the plurality of
perforations.

19. A shoe as set forth in claim 17 wherein each one of the perforations of the plurality
of perforations is spaced a distance from another one of the plurality of perforations, the
distance being less than the perforation length of said another one of the plurality of
perforations.

20. A shoe as set forth in claim 16 wherein each one of the perforations of the plurality
of perforations is spaced a distance from another one of the plurality of perforations, the
distance being less than twice the perforation length of said another one of the plurality of
perforations.

21. A shoe as set forth in claim 16 wherein each one of the perforations of the plurality
of perforations is spaced a distance from another one of the plurality of perforations, the
distance being less than the perforation length of said another one of the plurality of

perforations.
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22. A shoe as set forth in claim 21 wherein the plurality of perforations are in the outer
layer metatarsal region.

23. A sshoe as set forth in claim 16 wherein the upper further comprises an upper inner
layer, the upper inner layer comprising an inner layer metatarsal region, an inner layer
lateral ball region, an inner layer medial ball region, and an inner layer toe region, the
inner layer metatarsal region including an inner layer lateral metatarsal region and an inner
layer medial metatarsal region, the inner layer having an inner layer lateral side region and
an inner layer medial side region, the upper outer layer overlying the upper inner layer
such that the upper inner layer is visible through at least some of the plurality of
perforations of the upper outer layer, the upper inner layer being of a textile material.

24. A shoe as set forth in claim 23 wherein the upper inner layer is of a moisture
wicking fabric.

25. A shoe as set forth in claim 24 wherein the moisture wicking fabric comprises
spandex.

26. A shoe comprising:

a sole comprising a sole bottom surface, a sole lateral side surface, a sole medial
side surface, a sole heel end surface, and a sole toe end surface, the sole bottom surface
extending transversely from the sole lateral side surface to the sole medial side surface, the
sole lateral side surface and the sole medial side surface extending upwardly from the sole
bottom surface, the sole extending longitudinally from the sole heel end surface to the sole
toe end surface, the sole including a sole heel region, a sole midfoot region, a sole
metatarsal region, a sole ball region, and a sole toe region, the sole heel region extending
longitudinally from the sole heel end surface to the sole midfoot region, the sole midfoot
region extending longitudinally from the sole heel region to the sole metatarsal region, the
sole metatarsal region extending from the sole midfoot region to the sole ball region, the
sole ball region extending longitudinally from the sole metatarsal region to the sole toe
region, and the sole toe region extending longitudinally from the sole ball region to the
sole toe end surface, the sole ball region including a sole medial ball region and a sole
lateral ball region, the sole including a first plurality of flex grooves in the sole bottom
surface, the first plurality of flex grooves extending transversely from the sole medial side
surface toward the sole lateral side surface; and

an upper operatively secured to the sole, the upper comprising an upper outer layer,

the upper outer layer comprising an outer layer heel region, an outer layer lateral midfoot
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region, an outer layer medial midfoot region, an outer layer metatarsal region, an outer
layer lateral ball region, an outer layer medial ball region, and an outer layer toe region,
the outer layer metatarsal region including an outer layer lateral metatarsal region and an
outer layer medial metatarsal region, the outer layer having an outer layer lateral side
region and an outer layer medial side region, the outer layer lateral side region including
the outer layer lateral midfoot region, the outer layer lateral metatarsal region, and the
outer layer lateral ball region, the outer layer medial side region including the outer layer
medial midfoot region, the outer layer medial metatarsal region, and the outer layer medial
ball region, the outer layer being of leather, the outer layer including a plurality of
through-perforations, each of the perforations of the plurality of perforations having a
perforation length and a perforation width, the perforation width extending in a
longitudinal direction of the shoe, the longitudinal direction of the shoe being a direction
extending generally toward the sole heel end surface and away from the sole toe end
surface, the perforation length extending in a direction substantially perpendicular to the
longitudinal direction of the shoe, the perforation length being greater than the perforation
width.

27. A shoe as set forth in claim 26 wherein the plurality of perforations are in the outer
layer metatarsal region.

28. A shoe as set forth in claim 27 wherein the plurality of perforations in the outer
layer metatarsal region comprises at least 75 perforations.

29. A shoe as set forth in claim 28 wherein the plurality of perforations in the outer
layer metatarsal region are in a pattern comprising a plurality of rows and a plurality of
columns.

30. A shoe as set forth in claim 27 wherein the plurality of perforations in the outer
layer metatarsal region comprises at least 100 perforations.

31 A shoe comprising:

a sole comprising a sole bottom surface, a sole lateral side surface, a sole medial
side surface, a sole heel end surface, and a sole toe end surface, the sole bottom surface
extending transversely from the sole lateral side surface to the sole medial side surface, the
sole lateral side surface and the sole medial side surface extending upwardly from the sole
bottom surface, the sole extending longitudinally forward from the sole heel end surface to
the sole toe end surface and extending longitudinally rearwardly from the sole toe end

surface to the sole heel end surface, the sole including a sole heel region, a sole midfoot
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region, a sole metatarsal region, a sole ball region, and a sole toe region, the sole heel
region extending longitudinally from the sole heel end surface to the sole midfoot region,
the sole midfoot region extending longitudinally from the sole heel region to the sole
metatarsal region, the sole metatarsal region extending from the sole midfoot region to the
sole ball region, the sole ball region extending longitudinally from the sole metatarsal
region to the sole toe region, and the sole toe region extending longitudinally from the sole
ball region to the sole toe end surface, the sole ball region including a sole medial ball
region and a sole lateral ball region; and

an upper operatively secured to the sole, the upper comprising an upper outer layer
of unitary one-piece leather construction, the upper outer layer comprising an outer layer
heel region, an outer layer lateral midfoot region, an outer layer medial midfoot region, an
outer layer metatarsal region, an outer layer lateral ball region, an outer layer medial ball
region, and an outer layer toe region, the outer layer metatarsal region including an outer
layer lateral metatarsal region and an outer layer medial metatarsal region, the outer layer
having an outer layer lateral side region and an outer layer medial side region, the outer
layer lateral side region including the outer layer lateral midfoot region, the outer layer
lateral metatarsal region, and the outer layer lateral ball region, the outer layer medial side
region including the outer layer medial midfoot region, the outer layer medial metatarsal
region, and the outer layer medial ball region, the outer layer comprising a first area and a
second area, the second area extending longitudinally rearwardly from the first area, the
first area having a rear boundary, the second area having a forward boundary, the rear
boundary of the first area and the forward boundary of the second area being coincident
and coextensive with each other and defining a boundary line between the first and second
areas, the outer layer including a plurality of columns of through perforations, each of the
plurality of columns extending rearwardly from the forward boundary line and including a
plurality of through perforations, each column of the plurality of columns including a
forward-most perforation longitudinally forward of all of the other perforations of said
each column, each forward-most perforation of each column of the plurality of columns
being at the forward boundary of the second area, the forward-most perforations in
combination defining a boundary line of a wingtip shape, the boundary line having a
medial boundary line and a lateral boundary line, the medial boundary line comprising a
wing-shaped curved line having a medial side portion extending forward from at least the

upper medial metatarsal region to the upper toe region and a central portion extending
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rearward from the upper toe region, the lateral boundary line comprising a wing-shaped
curved line having a lateral side portion extending forward from at least the upper lateral
metatarsal region to the upper toe region and a central portion extending rearward from the
upper toe region, the rearwardly extending central portion of the medial boundary line
converging toward the rearwardly extending central portion of the lateral boundary line.
32. A shoe as set forth in claim 31 wherein the first area is devoid of through

perforations in the vicinity of the rear boundary of the first area.

33. A shoe as set forth in claim 31 wherein the first area is devoid of through
perforations.
34. A shoe as set forth in claim 31 wherein the medial boundary line and the lateral

boundary line meet at a rearwardly pointing apex.
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