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(54) TIRE

(57) A tire includes a circumferential direction groove
and plural protrusions. The circumferential direction
groove is formed in a tread face so as to open toward an
outer side in a tire radial direction. The plural protrusions
are formed so as to project to a projection height of from
0.1 mm to 1.0 mm from a groove bottom face or a groove
side face of the circumferential direction groove, and are
spaced apart by a spacing of from 0.1 mm to 1.0 mm. A

center line MA, MB linking a center point of a leading end
side with a center point of a base end side of each of the
plural protrusions leans with respect to a perpendicular
line HA, HB such that the leading end side of the protru-
sion is positioned further toward a tire rotation direction
downstream side than the base end side of the protrusion
when viewed along a tire width direction or the tire radial
direction
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Description

Technical Field

[0001] The present disclosure relates to a tire formed
with fine protrusions on a groove on an outer surface of
the tire.

Background Art

[0002] Hitherto, fine protrusions formed on an outer
surface of a tire have been used to form contrasting pat-
tern regions. For example, International Publication
(WO) No. 2016/182076 discloses technology in which a
pattern region is formed on an outer surface of a tire, with
plural unit patterns being formed within this pattern re-
gion. WO No. 2015/135928 discloses technology in
which fine protrusions are formed at a groove bottom.

SUMMARY OF INVENTION

Technical Problem

[0003] In tires in which fine protrusions are formed in
a groove in order to increase the contrast between the
tread face (outer surface) and the groove, the groove
serves to drain water when running over a wet road sur-
face. However, in tires in which fine protrusions are
formed in a groove in the tread face as in WO No.
2015/135928, the flow of water is suppressed due to the
water contacting the fine protrusions in the groove, which
might be detrimental to water drainage from the groove.
Namely, such tires have room for improvement with re-
spect to increasing the contrast between the tread face
and the groove, while suppressing detriment to water
drainage from the groove.
[0004] An object of the present disclosure is to increase
contrast between a tread face and a groove of a tire,
while also suppressing detriment to water drainage from
the groove.

Solution to Problem

[0005] A tire according to the present disclosure in-
cludes a groove that is formed in a tread face so as to
open toward an outer side in a tire radial direction, and
plural protrusions that are formed on a surface of the
groove so as to project to a projection height of from 0.1
mm to 1.0 mm at a spacing of from 0.1 mm to 1.0 mm,
a center line linking a center point of a leading end side
with a center point of a base end side of the respective
protrusions leaning with respect to a perpendicular line
orthogonal to a surface of the groove, such that the lead-
ing end side of the each protrusion is positioned further
toward a tire rotation direction downstream side than the
base end side of the protrusion when viewed along a tire
width direction or the tire radial direction.
[0006] In the tire according to the present disclosure,

the fine protrusions are formed in the groove, thereby
enabling the contrast between the tread face and the
groove to be increased. Moreover, when running over a
wet road surface, water flows inside the groove from an
upstream side toward a downstream side in the same
direction as the tire rotation direction. Some of the water
flowing inside the groove flows toward the protrusions
projecting from the surface of the groove. Note that the
center line linking the center point of the leading end side
and the center point of the base end side of the respective
protrusions leans with respect to the perpendicular line
orthogonal to the groove surface such that the leading
end side of the protrusion is positioned further toward the
tire rotation direction downstream side than the base end
side of the protrusion.
[0007] In other words, the leading end side of the pro-
trusion is positioned further toward the downstream side
than the base end side of the protrusion in the direction
in which water flows. Thus, the flow of water is better
suppressed from backing up behind a portion of the pro-
trusion at the upstream side of the center line than it would
be in configurations in which the leading end side and
the base end side of the protrusion are aligned along the
perpendicular line orthogonal to the groove surface, or
configurations in which the leading end side of the pro-
trusion is positioned further toward the upstream side
than the base end side thereof in the direction in which
water flows. The tire is thus capable of increasing the
contrast between the tread face and the groove while
also suppressing any detriment to water drainage from
the groove.

Advantageous Effects of Invention

[0008] The tire of the present disclosure is capable of
increasing the contrast between the tread face and the
groove while also suppressing any detriment to water
drainage from the groove.

BRIEF DESCRIPTION OF DRAWINGS

[0009]

Fig. 1 is a perspective view illustrating circumferen-
tial direction grooves and lateral grooves of a tire
according to a first exemplary embodiment.
Fig. 2A is a vertical cross-section of a circumferential
direction groove of a tire according to the first exem-
plary embodiment.
Fig. 2B is a vertical cross-section of a lateral groove
of a tire according to the first exemplary embodiment.
Fig. 2C is a vertical cross-section of a circumferential
direction groove of a tire according to a first modified
example.
Fig. 3A is an explanatory diagram illustrating plural
protrusions on a side face of a circumferential direc-
tion groove according to the first exemplary embod-
iment.
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Fig. 3B is an enlarged explanatory diagram illustrat-
ing a single protrusion on a side face of a circumfer-
ential direction groove according to the first exem-
plary embodiment.
Fig. 4A is an explanatory diagram illustrating plural
protrusions on a bottom face of a circumferential di-
rection groove according to the first exemplary em-
bodiment.
Fig. 4B is an enlarged explanatory diagram illustrat-
ing a single protrusion on a bottom face of a circum-
ferential direction groove according to the first ex-
emplary embodiment.
Fig. 5A is an explanatory diagram illustrating plural
protrusions on a bottom face of a lateral groove ac-
cording to the first exemplary embodiment.
Fig. 5B is an enlarged explanatory diagram illustrat-
ing a single protrusion on a bottom face of a lateral
groove according to the first exemplary embodiment.
Fig. 6A is an explanatory diagram illustrating a state
in which water is guided by a guide face at a con-
necting portion between a circumferential direction
groove and a lateral groove according to the first
exemplary embodiment.
Fig. 6B is an enlarged explanatory diagram illustrat-
ing a protrusion at a bond portion according to the
first exemplary embodiment.
Fig. 7 is a plan view illustrating protrusions on a cir-
cumferential direction groove according to a second
exemplary embodiment.
Fig. 8 is an enlarged explanatory diagram illustrating
a single protrusion according to the second exem-
plary embodiment.
Fig. 9 is an explanatory diagram illustrating a cross-
section (sectioned along line 9-9 in Fig. 8) of protru-
sions according to the second exemplary embodi-
ment.
Fig. 10A is a plan view illustrating protrusions ac-
cording to a second modified example.
Fig. 10B is a plan view illustrating protrusions ac-
cording to a third modified example.
Fig. 11 is an explanatory diagram illustrating a pro-
trusion according to a fourth modified example.

DESCRIPTION OF EMBODIMENTS

First Exemplary Embodiment

[0010] Explanation follows regarding a tire 10 accord-
ing to a first exemplary embodiment, as an example of
the present disclosure. The tire 10 is primarily intended
for use in passenger cars. Note that the tire 10 is not
limited to a tire employed in a passenger car, and may
be a tire employed for other purposes. For example, the
tire 10 may be employed as a tire for a light truck, an
aircraft, or a construction vehicle. In each of the drawings,
the arrow C indicates a tire rotation direction (tire circum-
ferential direction), the arrow R indicates a tire radial di-
rection, and the arrow W indicates a tire width direction,

this being a direction running parallel to a rotation axis
of the tire 10. In the following explanation, the tire rotation
direction is referred to as the C direction, the tire radial
direction is referred to as the R direction, and the tire
width direction is referred to as the W direction.
[0011] The single-dotted dashed line CL in Fig. 1 indi-
cates an equatorial plane of the tire 10. In the present
exemplary embodiment, a W direction side nearer to the
tire equatorial plane CL is referred to as the W direction
inside, and a W direction side further from the tire equa-
torial plane CL is referred to as the W direction outside.
Note that the internal structure of the tire 10 may be an
internal structure similar to an internal structure of a con-
ventional pneumatic tire. Explanation regarding the in-
ternal structure of the tire 10 is therefore omitted.
[0012] As illustrated in Fig. 1, the tire 10 includes a
tread face 12 serving as an outer surface configuring a
ground contact face that contacts a road surface GL (see
Fig. 2A). The tread face 12 is formed with a groove portion
20, serving as an example of a groove open toward the
R direction outside (set back from the tread face 12 in
the R direction). The groove portion 20 is formed with
plural protrusions 32 (see Fig. 3A) and plural protrusions
42 (see Fig. 4A), described later. In other words, the tire
10 includes the groove portion 20, the plural protrusions
32, and the plural protrusions 42.

Groove Portion

[0013] As an example, the groove portion 20 includes
circumferential direction grooves (rib grooves) 22, 24 ex-
tending in the C direction, and plural lateral grooves (lug
grooves) 26, 28 that extend from the circumferential di-
rection groove 22 along an intersecting direction that in-
tersects the C direction as viewed along the R direction.
This intersecting direction is hereafter referred to as the
K direction. A K direction side that is closer to the circum-
ferential direction grooves 22, 24 is referred to as an up-
stream side (rear side), and a K direction side that is
further from the circumferential direction grooves 22, 24
is referred to as a downstream side (front side). As an
example, the lateral grooves 26, 28 are disposed at an
incline such that the K direction upstream side is posi-
tioned further upstream in the C direction than the K di-
rection downstream side.
[0014] As an example, the circumferential direction
groove 22 and the plural lateral grooves 26, and the cir-
cumferential direction groove 24 and the plural lateral
grooves 28, are formed symmetrically to each other on
one and the other W direction sides of the tire equatorial
plane CL. Explanation will therefore be given regarding
the circumferential direction groove 22 and the plural lat-
eral grooves 26, and explanation regarding the circum-
ferential direction groove 24 and the plural lateral grooves
28 will be omitted. Moreover, since the plural lateral
grooves 26 are configured similarly to one another, ex-
planation will be given regarding one of the lateral
grooves 26, and explanation regarding the other lateral
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grooves 26 will basically be omitted.

Circumferential Direction Groove

[0015] The circumferential direction groove 22 extends
in a straight line in the C direction. As an example, the
circumferential direction groove 22 is formed with an in-
verted trapezoidal shaped cross-section profile when
viewed in cross-section sectioned orthogonally to a
groove length direction.
[0016] As illustrated in Fig. 2A, when viewed in cross-
section sectioned orthogonally to the groove length di-
rection, the circumferential direction groove 22 includes
a single groove bottom face 22A extending in the W di-
rection, and two groove side faces 22B respectively ex-
tending toward the R direction outside from the two W
direction ends of the groove bottom face 22A. The groove
bottom face 22A and the groove side faces 22B configure
an example of a groove surface. The groove side faces
22B are inclined with respect to an imaginary perpendic-
ular line HA that is orthogonal to the groove bottom face
22A. A first protruding portion 30 is formed to the groove
bottom face 22A. Second protruding portions 40 are
formed to the groove side faces 22B.

First Protruding Portion

[0017] As illustrated in Fig. 3A, the first protruding por-
tion 30 includes the plural protrusions 32. The plural pro-
trusions 32 project out from the groove bottom face 22A
in the R direction. As an example, each of the plural pro-
trusions 32 is formed in a rectangular shape with its short
direction in the C direction and its long direction in the W
direction as viewed along the R direction. The plural pro-
trusions 32 are arranged in a matrix pattern on the groove
bottom face 22A so as to be spaced apart by a spacing
P1 in the C direction and by a spacing P2 in the W direc-
tion.
[0018] A projection height of the plural protrusions 32
in the R direction is a predetermined length of from 0.1
mm to 1.0 mm. Namely, the plural protrusions 32 are fine
protrusions. In cases in which the projection height is less
than 0.1 mm, it becomes difficult to mold the protrusions
32, and there is a concern that it might not be possible
to attenuate light incident thereto sufficiently to lower the
brightness to a degree that appears black. By making
the projection height no greater than 1.0 mm, the local
difference between rigidity at the protrusions 32 and ri-
gidity in the surroundings of the protrusions 32 is small,
thereby suppressing a localized concentration of stress.
[0019] The spacing P1 and the spacing P2 between
the plural protrusions 32 are both a predetermined length
of from 0.1 mm to 1.0 mm. In cases in which either of the
spacings P1 or P2 is less than 0.1 mm, it becomes difficult
to mold the plural protrusions 32. In cases in which either
of the spacings P1 or P2 is greater than 1.0 mm, it might
not be possible to attenuate light incident thereto suffi-
ciently to lower the brightness to a degree that appears

black. As an example, in the present exemplary embod-
iment, the projection heights and the spacing dimensions
of the respective protrusions may be measured using a
VR-3000 series one-shot 3D measuring macroscope,
manufactured by Keyence Corporation. As an example,
in the present exemplary embodiment, the brightness
may be measured by a handheld spectrophotometer
manufactured by Nippon Denshoku Industries Co. (Ltd).
[0020] Fig. 3B illustrates one of the protrusions 32 in
a state opposing the road surface GL in the R direction
when part of the tread face 12 (see Fig. 2A) is in contact
with the road surface GL (see Fig. 2A), as viewed along
the W direction. The protrusion 32 has a trapezoidal
shaped cross-section profile in a C-R plane, and has a
three-dimensional cross-section profile extending in the
W direction. Specifically, the protrusion 32 has a trape-
zoidal shaped cross-section profile in which a base end
(groove bottom face 22A) side configures a lower trape-
zoid base 33A, a leading end side configures an upper
trapezoid base 33B, and the two base angles (internal
angles) at either end of the lower trapezoid base 33A are
different sizes to each other. A C direction length L1 of
the upper trapezoid base 33B is shorter than a C direction
length L2 of the lower trapezoid base 33A.
[0021] In this cross-section of the protrusion 32, a first
base angle θ1 at the C direction downstream side is an
obtuse angle. A second base angle θ2 at the C direction
upstream side is an acute angle. In other words, when
viewed along the W direction, the protrusion 32 leans
such that the leading end side thereof is positioned further
toward the C direction downstream side than the base
end side thereof. Specifically, a center line MA linking a
center point M1 of the upper trapezoid base 33B at the
leading end side and a center point M2 of the lower trap-
ezoid base 33A at the base end side leans with respect
to the perpendicular line HA.
[0022] When viewed along the W direction, a leading
edge T1 at a portion of the protrusion 32 further toward
the C direction upstream side (rear side) than the center
line MA is positioned further toward the C direction down-
stream side (front side) than a base edge T2 of the pro-
trusion 32. Furthermore, a leading edge T3 at a portion
of the protrusion 32 further toward the C direction down-
stream side than the center line MA is positioned further
toward the C direction downstream side than a base edge
T4 of the protrusion 32.
[0023] In addition thereto, an inclined face 34A that is
inclined such that a leading edge T1 side thereof is po-
sitioned further toward the C direction upstream side than
a base end T2 side thereof is formed at the C direction
upstream side of the center line MA of the protrusion 32.
Note that the C direction and the direction in which water
(not illustrated in the drawings) flows inside the circum-
ferential direction groove 22 (indicated by the arrow F)
are the same direction. Thus, expressed in terms of an
F direction, namely a direction in which water flows, the
inclined face 34A is inclined such that the leading edge
T1 side is positioned further toward an F direction down-
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stream side than the base end T2 side. Furthermore, an
inclined face 34B that is inclined such that a leading edge
T3 side thereof is positioned further toward the C direction
downstream side than a base edge T4 side thereof is
formed at the C direction downstream side of the center
line MA of the protrusion 32.
[0024] An incline angle of the inclined face 34A with
respect to the groove bottom face 22A is gentler than an
incline angle of the inclined face 34B with respect to the
groove bottom face 22A. The inclined face 34A thereby
has a function of guiding water flowing toward the inclined
face 34A toward the downstream side. The incline angle
of the inclined face 34B is steeper than the incline angle
of the inclined face 34A. The inclined face 34B thereby
has a function of restricting water that has flowed over
the inclined face 34A toward the inclined face 34B side
from flowing back toward the inclined face 34A side.

Second Protruding Portion

[0025] As illustrated in Fig. 4A, each of the second pro-
truding portions 40 includes the plural protrusions 42.
The plural protrusions 42 project out from the groove side
faces 22B in the W direction. As an example, each of the
plural protrusions 42 is formed in a rectangular shape
with its short direction along the C direction and its long
direction along the R direction when viewed along the W
direction. The plural protrusions 42 are arranged in a ma-
trix pattern on each of the groove side faces 22B so as
to be spaced apart by a spacing P3 in the C direction and
by a spacing P4 in the R direction. Note that a W direction
projection height of the plural protrusions 42 is the same
as the projection height of the plural protrusions 32 (see
Fig. 3A). Similarly, the spacings P3, P4 between the plu-
ral protrusions 42 employ the same values as the spac-
ings PI, P2 between the plural protrusions 32 (see Fig.
3A). Namely, the plural protrusions 42 are fine protru-
sions.
[0026] When viewed along the R direction, the protru-
sion 42 illustrated in Fig. 4B has a trapezoidal shaped
cross-section profile in a C-W plane, and has a three-
dimensional cross-section profile extending along the R
direction. Specifically, the protrusion 42 has a trapezoidal
shaped cross-section profile in which a base end (groove
side face 22B) side configures a lower trapezoid base
43A, a leading end side configures an upper trapezoid
base 43B, and the two base angles (internal angles) at
either end of the lower trapezoid base 43A are different
sizes to each other. A C direction length L3 of the upper
trapezoid base 43B is shorter than a C direction length
L4 of the lower trapezoid base 43A.
[0027] In this cross-section of the protrusion 42, a third
base angle θ3 at the C direction downstream side is an
obtuse angle. A fourth base angle θ4 at the C direction
upstream side is an acute angle. In other words, when
viewed along the R direction, the protrusion 42 leans such
that the leading end side thereof is positioned further to-
ward the C direction downstream side than the base end

side thereof. Specifically, a center line MB linking a center
point M3 of the upper trapezoid base 43B at the leading
end side and a center point M4 of the lower trapezoid
base 43A at the base end side leans with respect to an
imaginary perpendicular line HB orthogonal to the corre-
sponding groove side face 22B.
[0028] When the protrusion 42 is viewed along the W
direction, a leading edge T5 at a portion of the protrusion
42 further toward the C direction upstream side than the
center line MB is positioned further toward the C direction
downstream side than a base edge T6 of the protrusion
42. Furthermore, a leading edge T7 at a portion of the
protrusion 42 further toward the C direction downstream
side than the center line MB is positioned further toward
the C direction downstream side than a base edge T8 of
the protrusion 42.
[0029] In addition thereto, an inclined face 44A that is
inclined such that a leading edge T5 side thereof is po-
sitioned further toward the C direction downstream side
than a base end T6 side thereof is formed at the C direc-
tion upstream side of the center line MB of the protrusion
42. Furthermore, an inclined face 44B that is inclined
such that a leading edge T7 side thereof is positioned
further toward the C direction downstream side than a
base end T8 side thereof is formed at the C direction
downstream side of the center line MB of the protrusion
42.
[0030] An incline angle of the inclined face 44A with
respect to the groove side face 22B is gentler than an
incline angle of the inclined face 44B with respect to the
groove side face 22B. The inclined face 44A thereby has
a function of guiding water flowing toward the inclined
face 44A toward the downstream side. The incline angle
of the inclined face 44B is steeper than the incline angle
of the inclined face 44A. The inclined face 44B thereby
has a function of restricting water that has flowed over
the inclined face 44A toward the inclined face 44B side
from flowing back toward the inclined face 44A side.
[0031] In the present exemplary embodiment, as an
example, for the protrusions 32 (see Fig. 3A and Fig. 3B)
and the protrusions 42, L1 = L3, L2 = L4, θ1 = θ3, and
θ2 = θ4. Note that these respective lengths and angles
may be set to values that differ from each other.

Lateral Groove

[0032] The lateral grooves 26 illustrated in Fig. 1 ex-
tend in straight lines along the K direction previously de-
scribed. As an example, an angle θa formed between the
circumferential direction groove 22 and each of the lateral
grooves 26 (see Fig. 6A) is approximately 60°. Note that
the angle θa is not limited to 60°, and may be another
angle, excluding 0°. The plural lateral grooves 26 are
formed running parallel to each other spaced apart in the
C direction, and extend from the circumferential direction
groove 22 as far as a W direction outside end of the tread
face 12. One end portion (a W direction inside end por-
tion) of each of the plural lateral grooves 26 opens onto
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the circumferential direction groove 22. As an example,
each of the lateral grooves 26 is formed with a quadrilat-
eral cross-section profile when viewed in cross-section
sectioned orthogonally to a groove length direction.
[0033] As illustrated in Fig. 2B, when viewed in cross-
section sectioned orthogonally to the groove length di-
rection, each of the lateral grooves 26 includes a single
groove bottom face 26A running along the K direction,
and two groove side faces 26B extending from the two
C direction ends of the groove bottom face 26A toward
the R direction outside. The groove bottom face 26A and
the groove side faces 26B configure an example of a
groove surface. The groove side faces 26B are stand
substantially straight up from the groove bottom face
26A. Third protruding portions 50 are formed to the
groove bottom face 26A and the groove side faces 26B.
[0034] Note that the third protruding portions 50 formed
to the groove side faces 26B and the third protruding
portion 50 formed to the groove bottom face 26A each
have substantially the same configuration, with the ex-
ception that projection directions thereof differ from each
other by substantially 90°. Explanation will therefore be
given regarding the third protruding portion 50 formed to
the groove bottom face 26A, and illustration and expla-
nation of the third protruding portions 50 formed to the
groove side faces 26B will be omitted.

Third Protruding Portion

[0035] As illustrated in Fig. 5A, the third protruding por-
tion 50 includes plural protrusions 52. The plural protru-
sions 52 project out from the groove bottom face 26A in
the R direction. As an example, each of the plural pro-
trusions 52 is formed in a rectangular shape with its long
direction along the K direction and its short direction along
a direction (hereafter referred to as the G direction) or-
thogonal to the K direction when viewed along the R di-
rection. The plural protrusions 52 are arranged in a matrix
pattern on the groove bottom face 26A so as to be spaced
apart by a spacing P5 in the K direction and by a spacing
P6 in the G direction.
[0036] A projection height of the plural protrusions 52
in the R direction is a predetermined length of from 0.1
mm to 1.0 mm. Namely, the plural protrusions 52 are fine
protrusions. In cases in which the projection height is less
than 0.1 mm, it becomes difficult to mold the protrusions
52, and there is a concern that it might not be possible
to attenuate light incident thereto sufficiently to lower the
brightness to a degree that appears black. By making
the projection height no greater than 1.0 mm, the local
difference between rigidity at the protrusions 52 and ri-
gidity in the surroundings of the protrusions 52 is small,
thereby suppressing a localized concentration of stress.
[0037] The spacing P5 and the spacing P6 between
the plural protrusions 52 are both a predetermined length
of from 0.1 mm to 1.0 mm. In cases in which either of the
spacings P5 or P6 is less than 0.1 mm, it becomes difficult
to mold the plural protrusions 52. In cases in which either

of the spacings P5 or P6 is greater than 1.0 mm, it might
not be possible to attenuate light incident thereto suffi-
ciently to lower the brightness to a degree that appears
black. In the present exemplary embodiment, the projec-
tion heights and the spacing dimensions of the respective
protrusions may be measured using the 3D measuring
macroscope mentioned above.
[0038] Fig. 5B illustrates one of the protrusions 52
when viewed along the G direction. The protrusion 52
has a trapezoidal shaped cross-section profile in a K-R
plane, and has a three-dimensional cross-section profile
extending along the G direction. Specifically, the protru-
sion 52 has a trapezoidal shaped cross-section profile in
which a base end (groove bottom face 26A) side config-
ures a lower trapezoid base 53A, a leading end side con-
figures an upper trapezoid base 53B, and the two base
angles (internal angles) at either end of the lower trape-
zoid base 53A are different sizes to each other. A K di-
rection length L5 of the upper trapezoid base 53B is short-
er than a K direction length L6 of the lower trapezoid base
53A.
[0039] In this cross-section of the protrusion 52, a fifth
base angle θ5 at the K direction downstream side is an
obtuse angle. A sixth base angle θ6 at the K direction
upstream side is an acute angle. In other words, when
viewed along the G direction, the protrusion 52 leans
such that the leading end side thereof is positioned further
toward the K direction downstream side than the base
end side thereof. Specifically, a center line MC linking a
center point M5 of the upper trapezoid base 53B at the
leading end side and a center point M6 of the lower trap-
ezoid base 53A at the base end side leans with respect
to an imaginary perpendicular line HC that is orthogonal
to the groove bottom face 26A.
[0040] When viewing the protrusion 52 along the G di-
rection, a leading edge TA at a portion of the protrusion
52 further toward the K direction upstream side than the
center line MC is positioned further toward the K direction
downstream side than a base edge TB of the protrusion
52. Furthermore, a leading edge TC at a portion of the
protrusion 52 further toward the K direction downstream
side than the center line MC is positioned further toward
the K direction downstream side than a base edge TD of
the protrusion 52.
[0041] In addition thereto, an inclined face 54A that is
inclined such that a leading edge TA side thereof is po-
sitioned further toward the K direction downstream side
than a base end TB side thereof is formed at the K direc-
tion upstream side of the center line MC of the protrusion
52. Note that the K direction and an F direction in which
water flows inside the lateral groove 26 correspond to
the same direction. Thus, expressed in terms of the F
direction, the inclined face 54A is inclined such that the
leading edge TA side thereof is positioned further toward
the F direction downstream side than the base edge TB
side thereof. Furthermore, an inclined face 54B that is
inclined such that a leading edge TC side thereof is po-
sitioned further toward the K direction downstream side
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than a base edge TD side thereof is formed at the K
direction downstream side of the center line MC of the
protrusion 52.
[0042] An incline angle of the inclined face 54A with
respect to the groove bottom face 26A is gentler than an
incline angle of the inclined face 54B with respect to the
groove bottom face 26A. The inclined face 54A thereby
has a function of guiding water flowing toward the inclined
face 54A toward the F direction downstream side. The
incline angle of the inclined face 54B is steeper than the
incline angle of the inclined face 54A. The inclined face
54B thereby has a function of restricting water that has
flowed over the inclined face 54A toward the inclined face
54B side from flowing back toward the inclined face 54A
side.
[0043] Furthermore, as an example, the sixth base an-
gle θ6 of the inclined face 54A with respect to the groove
bottom face 26A of each of the lateral grooves 26 is small-
er than the previously-described second base angle θ2
(see Fig. 3B). Namely, the present exemplary embodi-
ment is configured such that the incline angle of protru-
sions in grooves with a narrower width is gentler than the
incline angle of protrusions in grooves with a wider width.
Moreover, as an example, an R direction height of the
protrusions 52 is lower than an R direction height of the
protrusions 32 (see Fig. 3B). The sixth base angle θ6 is
an example of a first incline angle. The second base angle
θ2 is an example of a second incline angle.

Connecting Portion

[0044] Figs. 6 schematically illustrate a connecting
portion 60 between the circumferential direction groove
22 and one of the lateral grooves 26 in an enlarged state.
Note that in order to facilitate understanding of the ar-
rangement, only some of the protrusions are illustrated,
in an enlarged state. The arrow FA indicates a direction
in which water flows inside the circumferential direction
groove 22 accompanying rotation of the tire 10 in the C
direction. The arrow FB indicates a direction in which
water flows inside the lateral groove 26. The arrow FB
corresponds to the K direction. The arrows FC indicate
the manner and direction in which some of the water flow-
ing inside the circumferential direction groove 22 flows
into the lateral groove 26 at the connecting portion 60.
[0045] The connecting portion 60 is an example of a
connecting location between the circumferential direction
groove 22 and the lateral grooves 26. The connecting
portion 60 refers to an opening where the lateral groove
26 opens onto the circumferential direction groove 22,
and a portion in the vicinity of this opening. Namely, the
connecting portion 60 includes part of the circumferential
direction groove 22 and part of the lateral groove 26.
Plural protrusions 62 are disposed at the connecting por-
tion 60.
[0046] As an example, the plural protrusions 62 are
formed straddling between the groove bottom face 22A
and the groove bottom face 26A. The plural protrusions

62 project out in the R direction from the groove bottom
face 22A and the groove bottom face 26A. A projection
height of the plural protrusions 62 in the R direction is a
predetermined length of from 0.1 mm to 1.0 mm. Namely,
the plural protrusions 62 are fine protrusions. As an ex-
ample, as viewed along the R direction, the plural pro-
trusions 62 have a configuration corresponding to the
protrusions 32 if shortened in width in the W direction
and turned toward the lateral groove 26 so as to be angled
toward the K direction that intersects the C direction. As
an example, an angle θb of the plural protrusions 62 with
respect to the C direction is smaller than the previously-
described angle θa. Note that the R direction height of
the protrusions 62 may be higher than the R direction
height of the protrusions 32.
[0047] As illustrated in Fig. 6B, each of the protrusions
62 has a trapezoidal shaped cross-section profile in
which a base end (groove bottom face 22A) side config-
ures a lower trapezoid base 63A, a leading end side con-
figures an upper trapezoid base 63B, and the two base
angles (internal angles) at either end of the lower trape-
zoid base 63A are different sizes to each other. A length
L7 of the upper trapezoid base 63B is shorter than a
length L8 of the lower trapezoid base 63A. The protrusion
62 leans such that its leading end side is positioned closer
to the lateral groove 26 (see Fig. 6A) than its base end
side. Specifically, a center line MD linking a center point
M7 of the upper trapezoid base 63B at the leading end
side and a center point M8 of the lower trapezoid base
63A at the base end side leans with respect to an imag-
inary perpendicular line HD that is orthogonal to the
groove bottom face 22A.
[0048] When the protrusion 62 is viewed along a direc-
tion intersecting both the C direction and W direction (see
Fig. 6A), a leading edge TE at a portion of the protrusion
62 further toward the FC direction upstream side than
the center line MD is positioned further toward the FC
direction downstream side than a base edge TF of the
protrusion 62. Furthermore, a leading edge TG at a por-
tion of the protrusion 62 further toward the FC direction
downstream side than the center line MD is positioned
further toward the FC direction downstream side than a
base edge TH of the protrusion 62.
[0049] In addition thereto, an inclined face 64A that is
inclined such that a leading edge TE side thereof is po-
sitioned further toward the FC direction downstream side
than a base edge TF side thereof is formed at the FC
direction upstream side of the center line MD of the pro-
trusion 62. Furthermore, an inclined face 64B that is in-
clined such that a leading edge TG side thereof is posi-
tioned further toward the FC direction downstream side
than a base edge TH side thereof is formed at the FC
direction downstream side of the center line MD of the
protrusion 62. An incline angle of the inclined face 64A
with respect to the groove bottom face 22A is gentler
than an incline angle of the inclined face 64B with respect
to the groove bottom face 22A. The inclined face 64A is
an example of a guide face. The inclined face 64A has
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a function of guiding some of the water flowing along the
circumferential direction groove 22 toward the corre-
sponding lateral groove 26. Note that the inclined face
64A may be configured as a curved face that guides water
toward the lateral groove 26.

Operation and Advantageous Effects

[0050] Next, explanation follows regarding operation
and advantageous effects of the tire 10 according to the
first exemplary embodiment, with reference to Fig. 1 to
Fig. 6B. Note that reference to individual drawing num-
bers is omitted.
[0051] In the tire 10, the plural fine protrusions 32 are
formed to the circumferential direction groove 22, there
enabling the contrast between the tread face 12 and the
circumferential direction groove 22 to be increased in
comparison to configurations in which the plural protru-
sions 32 are not formed. The tire 10 rotates in the C di-
rection when running over the wet road surface GL. Water
flows from upstream side toward the downstream side in
the F direction inside the circumferential direction groove
22 where the tire 10 contacts the road surface GL. Some
of this water flows toward the plural protrusions 32. Note
that the center line MA of each of the protrusions 32 leans
such that the leading end side thereof is positioned further
toward the F direction downstream side than the base
end side thereof. In other words, the leading end side of
the protrusion 32 is positioned further toward the F direc-
tion downstream side than the base end side of the pro-
trusion 32. Thus, the flow of water in the tire 10 is better
suppressed from backing up behind a portion of the pro-
trusion 32 at the upstream side of the center line MA than
it would be in configurations in which the leading end side
and the base end side of the protrusion 32 are aligned
along the perpendicular line HA, or configurations in
which the leading end side of the protrusion 32 is posi-
tioned further toward the F direction upstream side than
the base end side thereof. Thus, the tire 10 in which the
fine protrusions 32 are formed in the circumferential di-
rection groove 22 is capable of suppressing any detri-
ment to water drainage from the circumferential direction
groove 22.
[0052] Note that due to the lean of the center line MA
of each of the protrusions 32, a portion of the protrusion
32 at the F direction downstream side of the center line
MA covers part of the groove bottom face 22A when
viewed along the R direction. This suppresses light re-
flection by the protrusions 32, making the circumferential
direction groove 22 appear closer to black (enabling the
contrast between the tread face 12 and the circumferen-
tial direction groove 22 to be increased).
[0053] The respective protrusions 42 in the circumfer-
ential direction groove 22 operate similarly to the protru-
sions 32 in that the flow of water is suppressed from back-
ing up behind a portion of the protrusion 42 at the up-
stream side of the center line MB Thus, the tire 10 formed
with the fine protrusions 32 and the protrusions 42 in the

circumferential direction groove 22 is capable of sup-
pressing any detriment to water drainage from the cir-
cumferential direction groove 22.
[0054] Furthermore, in the tire 10, at portions of the
respective protrusions 32 both further toward both the C
direction upstream side and downstream side than the
center line MA, the leading ends (T1, T3) are positioned
further toward the C direction downstream side than the
corresponding base ends (T2, T4). Thus, at the portion
of the protrusion 32 further toward the C direction down-
stream side than the center line MA, part of the groove
bottom face 22A of the circumferential direction groove
22 can be easily covered by the protrusion 32 when
viewed from the R direction outside, thereby lowering the
brightness comparative to the brightness of other regions
where light is simply reflected. Less light is reflected along
the R direction than is reflected in directions other than
the R direction. Thus, the groove appears black when
the circumferential direction groove 22 is viewed from
the R direction outside. Namely, the contrast between
the tread face 12 and the circumferential direction groove
22 can be increased. Note that the protrusions 42, the
protrusions 52, and the protrusions 62 are all capable of
obtaining an effect similar to this.
[0055] In addition thereto, the inclined face 34A and
the inclined face 44A are respectively formed on the F
direction upstream side of each of the protrusions 32 and
protrusions 42 inside the circumferential direction groove
22 of the tire 10. The inclined face 34A and the inclined
face 44A are each inclined such that the leading end side
thereof is positioned further toward the F direction down-
stream side than the base end side thereof. Thus, the
flow of water contacting the protrusions 32 and the pro-
trusions 42 is less liable to be suppressed than it would
be in configurations in which faces on the F direction
upstream sides of the protrusions 32 and the protrusions
42 are uneven faces, thereby enabling any detriment to
water drainage from the circumferential direction groove
22 to be suppressed.
[0056] In addition to the protrusions 32 and the protru-
sions 42 formed in the circumferential direction groove
22, the protrusions 52 are formed in the lateral grooves
26 of the tire 10. Since the respective lateral grooves 26
open onto the circumferential direction groove 22, some
of the water flowing along inside the circumferential di-
rection groove 22 accompanying rotation of the tire 10
flows from the circumferential direction groove 22 into
the lateral grooves 26. However, the lateral grooves 26
extend along the K direction. The water therefore con-
tacts the groove side faces 26B (see Fig. 2B) present on
the C direction sides of the lateral grooves 26, partially
restricting the flow of water, with the result that water
flows into the lateral grooves 26 running along the K di-
rection less readily than it does along the circumferential
direction groove 22 running along the C direction.
[0057] In the tire 10, the sixth base angle θ6 of the
inclined faces 54A inside the lateral grooves 26 is smaller
than the second base angle θ2 of the inclined faces 34A
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inside the circumferential direction groove 22. Water
therefore flows over the protrusions 52 more easily than
it would in configurations in which θ6 ≥ θ2. Water is there-
fore less liable to pool inside the lateral grooves 26, en-
abling any detriment to water drainage from the lateral
grooves 26 to be suppressed.
[0058] In the tire 10, some of the water flowing along
the circumferential direction groove 22 contacts the in-
clined faces 64A at the connecting portions 60 between
the circumferential direction groove 22 and the lateral
grooves 26, such that this water is guided into the lateral
grooves 26. This enables the lateral grooves 26 to be
effectively utilized, namely improving drainage efficiency,
compared to configurations in which only the circumfer-
ential direction groove 22 is employed for water drainage.
This thereby enables any detriment to water drainage
from the circumferential direction groove 22 and the lat-
eral grooves 26 (the groove portion 20) to be suppressed.

Second Exemplary Embodiment

[0059] Explanation follows regarding a tire 70 accord-
ing to a second exemplary embodiment as an example
of the present disclosure. Note that configuration similar
to that in the first exemplary embodiment is allocated the
same reference numerals as that in the first exemplary
embodiment, and explanation thereof is omitted as ap-
propriate.
[0060] Fig. 7 illustrates part of the tire 70 in an enlarged
state. Note that protruding portions 72 are formed to the
tire 70 instead of the protruding portions 30 (see Fig. 3A),
the protruding portions 40 (see Fig. 4A), and the protrud-
ing portions 50 (see Fig. 5A) of the tire 10 (see Fig. 1) of
the first exemplary embodiment. Configuration other than
the protruding portions 72 is similar to the configuration
of the tire 10, and so explanation thereof is omitted. More-
over, explanation regarding the protruding portion 72 is
given for a protruding portion 72 formed to the groove
bottom face 22A of the circumferential direction groove
22, and explanation regarding protruding portions 72
formed to the groove side faces 22B (see Fig. 2A) and
protruding portions 72 formed in the lateral grooves 26
(see Fig. 2B) is omitted.
[0061] The protruding portion 72 projects out in the R
direction from the groove bottom face 22A. The protrud-
ing portion 72 includes plural first asterisk protrusions 74
and second asterisk protrusions 76, serving as an exam-
ple of plural protrusions. As an example, the first asterisk
protrusions 74 and the second asterisk protrusions 76
are protrusions configured with the same external ap-
pearance and size as each other, but are arranged dif-
ferently. Specifically, regarding the first asterisk protru-
sions 74 and the second asterisk protrusions 76, were
the first asterisk protrusion 74 to be inverted with line
symmetry about a non-illustrated axis of symmetry and
then rotated through 90°, the first asterisk protrusion 74
would become a carbon-copy of the second asterisk pro-
trusion 76. The first asterisk protrusions 74 and the sec-

ond asterisk protrusions 76 are arranged alternately in
both the C direction and the W direction.
[0062] As an example, when viewed along the R direc-
tion, each of the first asterisk protrusions 74 is configured
including extension portions 74A, 74B, 74C, 74D, 74E,
and 74F extending in different directions to each other in
a radial pattern originating from a center OA. As an ex-
ample, the extension directions of any pair of adjacent
extension portions 74A, 74B, 74C, 74D, 74E, and 74F
are directions offset by a central angle of 60° about the
center OA.
[0063] A leading end portion of the extension portion
74A is bent at substantially a right angle with respect to
its extension direction. A leading end portion of the ex-
tension portion 74F is curved. Each of the extension por-
tions 74B, 74C, 74D, and 74E extends in a straight line.
A projection height of the first asterisk protrusions 74 in
the R direction from the groove bottom face 22A is a
predetermined length of from 0.1 mm to 1.0 mm.
[0064] As an example, when viewed along the R direc-
tion, each of the second asterisk protrusions 76 is con-
figured including extension portions 76A, 76B, 76C, 76D,
76E, and 76F that extend in different directions to each
other in a radial pattern originating from a center OB. As
an example, the extension directions of any pair of adja-
cent extension portions 76A, 76B, 76C, 76D, 76E, and
76F are directions offset by a central angle of 60° about
the center OB.
[0065] A leading end portion of the extension portion
76B is bent at substantially a right angle with respect to
its extension direction. A leading end portion of the ex-
tension portion 76C is curved. Each of the extension por-
tions 76A, 76D, 76E, and 76F extends in a straight line.
A projection height of the second asterisk protrusions 76
in the R direction from the groove bottom face 22Ais a
predetermined length of from 0.1 mm to 1.0 mm.
[0066] As an example, a leading end of the extension
portion 74A is coupled to a leading end of one of the
extension portions 76F. As an example, a leading end of
the extension portion 74C is coupled to a leading end of
one of the extension portions 76B. A C direction spacing
PA and a W direction spacing PB between adjacent first
asterisk protrusions 74 and second asterisk protrusions
76 are both set to a predetermined length of from 0.1 mm
to 1.0 mm. Namely the first asterisk protrusions 74 and
the second asterisk protrusions 76 are fine protrusions.
The spacing PA and the spacing PB each refer to the
spacing between a given center OA and the adjacent
centers OB.
[0067] Fig. 8 illustrates an example of one of the sec-
ond asterisk protrusions 76 as viewed obliquely from
above. The extension portions 76A, 76B, 76C, 76D, 76E,
and 76F of the second asterisk protrusion 76 each lean
in a direction intersecting the R direction (see Fig. 7).
Similarly, the extension portions 74A, 74B, 74C, 74D,
74E, and 74F (see Fig. 7) of each of the first asterisk
protrusions 74 (see Fig. 7) each lean in a direction inter-
secting the R direction.
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[0068] Fig. 9 is a C-R cross-section illustrating exten-
sion direction central portions of the extension portion
76B and the extension portion 76C. As an example, the
central portion of the extension portion 76B and the cen-
tral portion of the extension portion 76C have the same
cross-section profile as each other. In other words, the
central portion of the extension portion 76B and the cen-
tral portion of the extension portion 76C lean in the same
direction as each other, and would almost align almost
perfectly with each other if slid along the C direction. Ex-
planation therefore follows regarding the cross-section
of the extension portion 76B, whereas explanation re-
garding the cross-section of the extension portion 76C
will be omitted. Note that the extension portion 76B and
the extension portion 76C may have similar cross-section
profiles.
[0069] When viewed along the W direction, the exten-
sion portion 76B has a trapezoidal shaped cross-section
profile in a C-R plane. Specifically, the extension portion
76B has a trapezoidal shaped cross-section profile in
which a base end (groove bottom face 22A) side config-
ures a lower trapezoid base 77A, a leading end side con-
figures an upper trapezoid base 77B, and the two base
angles (internal angles) at either end of the lower trape-
zoid base 77A are different sizes to each other. A C di-
rection length L9 of the upper trapezoid base 77B is short-
er than a length L10 of the lower trapezoid base 77A.
[0070] In this cross-section of the extension portion
76B, a base angle θc at the C direction downstream side
is an obtuse angle. Abase angle θd at the C direction
upstream side is an acute angle. In other words, when
viewed along the W direction, the extension portion 76B
leans such that the leading end side thereof is positioned
further toward the C direction downstream side (F direc-
tion downstream side) than the base end side thereof.
Specifically, a center line ME linking a center point M9
of the upper trapezoid base 77B at the leading end side
and a center point M10 of the lower trapezoid base 77A
at the base end side leans with respect to an imaginary
perpendicular line HA.
[0071] When viewed along the W direction, a leading
edge T9 of a portion of the extension portion 76B further
toward the C direction upstream side than the center line
ME is positioned further toward the C direction down-
stream side than a base edge T10 of the extension por-
tion 76B. Furthermore, a leading edge T11 of a portion
of the extension portion 76B further toward the C direction
downstream side than the center line ME is positioned
further toward the C direction downstream side than a
base edge T12 of the extension portion 76B.
[0072] In addition thereto, an inclined face 78A that is
inclined such that a leading edge T9 side thereof is po-
sitioned further toward the C direction downstream side
than a base end T10 side thereof is formed at the C di-
rection upstream side of the center line ME of the exten-
sion portion 76B. Furthermore, an inclined face 78B that
is inclined such that a leading edge T11 side thereof is
positioned further toward the C direction downstream

side than a base edge T12 side thereof is formed at the
C direction downstream side of the center line ME of the
extension portion 76B.
[0073] An incline angle of the inclined face 78A with
respect to the groove bottom face 22A is gentler than an
incline angle of the inclined face 78B with respect to the
groove bottom face 22A. The inclined face 78A thereby
has a function of guiding water flowing toward the inclined
face 78A toward the downstream side. The incline angle
of the inclined face 78B is steeper than the incline angle
of the inclined face 78A. The inclined face 78B thereby
has a function of restricting water that has flowed over
the inclined face 78A toward the inclined face 78B side
from flowing back toward the inclined face 78A side.

Operation and Advantageous Effects

[0074] Next, explanation follows regarding operation
and advantageous effects of the tire 70 according to the
second exemplary embodiment, with reference mainly
to Fig. 7 to Fig. 9. Note that reference to individual drawing
numbers is omitted.
[0075] When the tire 70 rotates, water flows from the
F direction upstream side toward the downstream side
inside the circumferential direction groove 22 where the
tire 70 contacts the wet road surface GL. Some of the
water flowing along inside the circumferential direction
groove 22 flows toward the plural first asterisk protrusions
74 and second asterisk protrusions 76 projecting out from
the groove bottom face 22A.
[0076] The plural fine first asterisk protrusions 74 and
second asterisk protrusions 76 are formed to the circum-
ferential direction groove 22 of the tire 70, thereby ena-
bling the contrast between the tread face 12 and the cir-
cumferential direction groove 22 to be increased com-
pared to in configurations in which these protrusions are
not formed. In the tire 70, the leading end sides of each
of the plural first asterisk protrusions 74 and second as-
terisk protrusions 76 are positioned further toward the F
direction downstream side than the base end sides there-
of. Thus, the flow of water is better suppressed from back-
ing up behind a portion at the upstream side of the center
line ME than it would be in configurations in which the
leading end side and the base end side of the projecting
locations are aligned along the perpendicular line HA that
is orthogonal to the groove bottom face 22A, or configu-
rations in which the leading end side is positioned further
toward the upstream side than the base end side. Thus,
the tire 70 in which the first asterisk protrusions 74 and
the second asterisk protrusions 76 are formed in the cir-
cumferential direction groove 22 is capable of suppress-
ing any detriment to water drainage from the circumfer-
ential direction groove 22.
[0077] Note that due to the lean of the center lines ME
of each of the first asterisk protrusions 74 and second
asterisk protrusions 76, portions of the first asterisk pro-
trusions 74 and second asterisk protrusions 76 at the F
direction downstream side of the center lines ME cover
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part of the groove bottom face 22A when viewed along
the R direction. This suppresses light reflection by the
first asterisk protrusions 74 and the second asterisk pro-
trusions 76, making the circumferential direction groove
22 appear closer to black (enabling the contrast between
the tread face 12 and the circumferential direction groove
22 to be increased).
[0078] Furthermore, in the tire 70, at portions of each
of the first asterisk protrusions 74 and second asterisk
protrusions 76 both further toward both the C direction
upstream side and downstream side than the center lines
ME, the leading ends are positioned further toward the
C direction downstream side than the corresponding
base ends. Thus, at the portions of the first asterisk pro-
trusions 74 and the second asterisk protrusions 76 further
toward the C direction downstream side than the center
lines ME, part of the groove bottom face 22A of the cir-
cumferential direction groove 22 can be easily covered
by the protrusions 32 when viewed from the R direction
outside, thereby lowering the brightness comparative to
the brightness of other regions where light is simply re-
flected. Less light is reflected along the R direction than
is reflected in directions other than the R direction. Thus,
the groove appears black when the circumferential direc-
tion groove 22 is viewed from the R direction outside.
Namely, the contrast between the tread face 12 and the
circumferential direction groove 22 can be increased.
[0079] Furthermore, the inclined face 78A is respec-
tively formed at the F direction upstream side of each of
the first asterisk protrusions 74 and second asterisk pro-
trusions 76 inside the circumferential direction groove 22
of the tire 70. The inclined face 78A is inclined such that
the leading end side thereof is positioned further toward
the F direction downstream side than the base end side
thereof. Thus, the flow of water contacting the first aster-
isk protrusions 74 and the second asterisk protrusions
76 is less liable to be suppressed than it would be in
configurations in which upstream side faces of the first
asterisk protrusions 74 and the second asterisk protru-
sions 76 are uneven faces. This enables any detriment
to water drainage from the circumferential direction
groove 22 to be suppressed.

First Modified Example

[0080] Fig. 2C illustrates a first modified example in
which a circumferential direction groove 82 has a semi-
circular cross-section profile in a W-R plane of the tire 10
(see Fig. 1). The first protruding portion 30 is formed to
the circumferential direction groove 82. The first protrud-
ing portion 30 may thus be formed to the circumferential
direction groove 82 in which a groove bottom face and
groove side faces are linked to form a smooth curved
face. The lateral grooves 26 (see Fig. 2B) may also have
semicircular cross-section profiles.

Second Modified Example

[0081] Fig. 10A illustrates a second modified example
in which a first protruding portion 90 is formed to the tire
10 instead of the first protruding portion 30 (see Fig. 3A).
The first protruding portion 90 includes plural protrusions
92. The protrusions 92 have a configuration achieved by
linking together and integrating the protrusions 32 (see
Fig. 3A) along the W direction. Note that the spacing
along the C direction is unchanged. As this demon-
strates, the protrusions are not limited to being discrete
island-like features, and may form elongated shapes in
the W direction.

Third Modified Example

[0082] Fig. 10B illustrates a third modified example in
which plural protrusions 32 are arranged in a staggered
pattern in the C direction and the W direction of the tire
10. As this demonstrates, the arrangement of the plural
protrusions (including protrusions other than the protru-
sions 32) is not limited to a matrix pattern arrangement,
and other arrangements may be applied.

Fourth Modified Example

[0083] Fig. 11 illustrates a protrusion 94 of a fourth
modified example. The protrusion 94 has a configuration
achieved by forming the protrusion 32 (see Fig. 3B) with
a curved face 95A instead of the inclined face 34A (see
Fig. 3B). The curved face 95A has a convex profile pro-
truding toward the F direction upstream side. As this dem-
onstrates, a face formed to the protrusion is not limited
to a flat planar face (inclined face), and a convex or con-
cave curving face may be applied.

Other Modified Examples

[0084] A configuration may be applied in which the lat-
eral grooves 26 are not formed, and only the circumfer-
ential direction groove 22 is formed to the tire 10. Alter-
natively, a configuration may be applied in which the plu-
ral protrusions 32 are only formed to the circumferential
direction groove 22, and the plural protrusions 32 are not
formed in the lateral grooves 26. Furthermore, the plural
protrusions 32, 42 may have the same or different incline
angles to each other at the groove bottom faces 22A and
the groove side faces 22B. In addition, the plural protru-
sions 32, 42 may have different R direction heights from
the groove bottom faces 22A and the groove side faces
22B. Moreover, a configuration may be applied in which
the plural protrusions 62 including the inclined faces 64A
are not formed to the tire 10.
[0085] In the tire 70, the incline angles of the first as-
terisk protrusions 74 and the second asterisk protrusions
76 in the lateral grooves 26 may be gentler than the incline
angles of the first asterisk protrusions 74 and the second
asterisk protrusions 76 in the circumferential direction
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groove 22. Moreover, the protrusions 62 including the
inclined faces 64A may be formed at the connecting por-
tions 60 of the tire 70. The guiding faces are not limited
to flat planar faces such as the inclined faces 64A, and
convex or concave curving faces may be employed.
[0086] Tires according to various exemplary embodi-
ments and various modified examples of the present in-
vention have been described above. Obviously these
various exemplary embodiments and various modified
examples may be employed in appropriate combina-
tions, and various embodiments may be implemented
within a range not departing from the spirit of the present
invention.
[0087] The entire content of the disclosure of Japanese
Patent Application No. 2018-118162 filed on June 21,
2018 is incorporated by reference in the present specifi-
cation.
[0088] All cited documents, patent applications, and
technical standards mentioned in the present specifica-
tion are incorporated by reference in the present speci-
fication to the same extent as if each individual cited doc-
ument, patent application, or technical standard was spe-
cifically and individually indicated to be incorporated by
reference.

Claims

1. A tire, comprising:

a groove that is formed in a tread face so as to
open toward an outer side in a tire radial direc-
tion; and
a plurality of protrusions that are formed on a
surface of the groove so as to project to a pro-
jection height of from 0.1 mm to 1.0 mm, at a
spacing of from 0.1 mm to 1.0 mm, a center line
linking a center point of a leading end side with
a center point of a base end side of the respec-
tive protrusions leaning with respect to a per-
pendicular line orthogonal to a surface of the
groove, such that the leading end side of the
each protrusion is positioned further toward a
tire rotation direction downstream side than the
base end side of the protrusion when viewed
along a tire width direction or the tire radial di-
rection.

2. The tire of claim 1, wherein, when viewing each of
the protrusions along the tire width direction, a lead-
ing end of a first portion of the protrusion that is further
toward the tire rotation direction downstream side
than the center line is positioned further toward the
tire rotation direction downstream side than a base
end of the first portion, and a leading end of a second
portion of the protrusion that is further toward a tire
rotation direction upstream side than the center line
is positioned further toward the tire rotation direction

downstream side than a base end of the second por-
tion.

3. The tire of claim 1 or claim 2, wherein an inclined
face is formed at a tire rotation direction upstream
side of the center line of each of the protrusions and
is inclined such that the leading end side is positioned
further toward the tire rotation direction downstream
side than the base end side.

4. The tire of claim 3, wherein:

the groove includes a circumferential direction
groove extending along the tire rotation direc-
tion, and a lateral groove extending from the cir-
cumferential direction groove along an intersect-
ing direction that intersects the tire rotation di-
rection; and
a first incline angle of the inclined face with re-
spect to a surface in the lateral groove is gentler
than a second incline angle of the inclined face
with respect to a surface in the circumferential
direction groove.

5. The tire of claim 4, wherein:

one end portion of the lateral groove opens onto
the circumferential direction groove; and
a guide face, configured to guide a part of water
flowing in the circumferential direction groove
toward the lateral groove, is formed at protru-
sions that are disposed at a connecting location
between the circumferential direction groove
and the lateral groove.
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