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(54) PNEUMATIC TIRE

(57) A pneumatic tire comprising a tread portion pro-
vided with a middle land portion 6 which is arranged be-
tween a central main groove 3 and a shoulder main
groove 4. The middle land portion 6 is provided with an
inner middle lateral groove 8 and an outer middle lateral
groove 9. The inner middle lateral groove 8 comprises a
first inclined portion 10 that extends axially outwardly
from the central main groove 3 at an angle θ1 of from 10
to 40 degrees with respect to a circumferential direction
of the tire, and a second inclined portion 12 that is inclined
at an opposite direction to the first inclined portion 10 so
as to extend axially inwardly, and a bent portion 11 con-

necting the first inclined portion 10 and the second in-
clined portion 12. The outer middle lateral groove 9 is
communicated with the second inclined portion 12 of the
axially inner middle lateral groove 8 without including an
axially outermost groove edge 8e of the inner middle lat-
eral groove 8, and is communicated with the shoulder
main groove 4. The axially outer middle lateral groove 9
is inclined in the same direction of the first inclined portion
10 of the inner middle lateral groove 8 at an angle θ3 of
from 30 to 70 degrees with respect to the circumferential
direction of the tire.
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Description

[Technical Field]

[0001] The present invention relates to a pneumatic tire that may offer better drainage performance and noise per-
formance.

[Background Art]

[0002] Typically, a pneumatic tire has a tread portion provided with a circumferentially and continuously extending
main groove, and a plurality of lateral grooves communicated with the main groove. Such a pneumatic tire produces air
column resonance noise from the main groove during traveling and it reaches outside a vehicle through the lateral
grooves. Conventionally, in order to reduce such noise generated from the pneumatic tire, a lateral groove including a
small-width part is proposed. The lateral groove with the small-width part may help to reduce the noise by disturbing the
air column resonance.
[0003] Unfortunately, since the small-width part of the lateral groove may increase drainage resistance, the tire is
liable to deteriorate its drainage performance.

[Related Art Documents]

[Patent Documents]

[0004] [Patent Document 1] Japanese Unexamined Patent Application Publication H11-245625

[Summary of the Invention]

[Problem to be Solved by the Invention]

[0005] The present invention has been worked out in the light of the circumstances described above, and has a main
object of providing a pneumatic tire that may offer better drainage performance and noise performance.

[Means for Solving the Problem]

[0006] In accordance with the present invention, there is provided a pneumatic tire comprising a tread portion provided
with a circumferentially and continuously extending central main groove on a tire equator or on each side of the tire
equator, a pair of circumferentially and continuously extending shoulder main grooves axially outside the central main
groove, and a pair of middle land portions each of which is arranged between the central main groove and the shoulder
main groove on each side of the tire equator, the middle land portion provided with a plurality of inner middle lateral
grooves and a plurality of outer middle lateral grooves, each inner middle lateral groove comprising a first inclined portion
that extends axially outwardly from the central main groove at an angle of from 10 to 40 degrees with respect to a
circumferential direction of the tire, and a second inclined portion that is inclined at an opposite direction to the first
inclined portion so as to extend axially inwardly without reaching the central main groove, and a bent portion connecting
the first inclined portion and the second inclined portion, each outer middle lateral groove comprising an axially inner
end communicated with the inner middle lateral groove, and an axially outer end communicated with the shoulder main
groove, the axially inner end of the outer middle lateral groove communicated with the second inclined portion of the
axially inner middle lateral groove without including an axially outermost groove edge of the inner middle lateral groove,
and the axially outer middle lateral groove inclined in the same direction of the first inclined portion of the inner middle
lateral groove at an angle of from 30 to 70 degrees with respect to the circumferential direction of the tire.

[Effect of the Invention]

[0007] The pneumatic tire in accordance with the present invention may offer better drainage performance and noise
performance.

[Brief Description of the Drawings]

[0008]
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FIG. 1 is a development view illustrating a tread portion in accordance with an embodiment of the present invention.
FIG. 2 is an enlarged view of the left side of FIG. 1.

[Mode for Carrying out the Invention]

[0009] An embodiment of the present invention will be explained below with reference to the accompanying drawings.
As shown in FIG. 1, a pneumatic tire (hereinafter, it may be simply referred to the "tire") in accordance with the present
embodiment is illustrated as an all season tire for a four-wheel drive vehicle. The tire 1 includes a tread portion 2.
[0010] The tread portion 2 is provided with a pair of circumferentially and continuously extending central main grooves
3 on each side of a tire equator C, and a pair of circumferentially and continuously extending shoulder main grooves 4
arranged axially outside of each central main groove 3. Thus, the tread portion 2 is divided into a plurality of land portions
that include a central land portion 5 between the central main grooves 3 and 3, a pair of middle land portions 6 each of
which is between the central main groove 3 and the shoulder main groove 4, and a pair of shoulder land portions 7 each
of which is between the shoulder main groove 4 and a tread edge Te.
[0011] Here, the tread edges Te are the axial outermost edges of the ground contacting patch of the tire which occurs
under a normally inflated loaded condition of the tire such that the tire is mounted on a standard wheel rim (not shown)
with a camber angle of zero and inflated to a standard pressure and loaded with a standard tire load. Unless otherwise
noted, various dimensions of the tire refer to those under a normally inflated unloaded condition of the tire such that the
tire is mounted on the standard wheel rim and inflate to the standard pressure but loaded with no tire load. A tread width
TW is defined as an axial width between the tread edges Te and Te under the normally inflated unloaded condition
[0012] The standard wheel rim means a wheel rim officially approved or recommended for the tire by standards
organizations, the standard wheel rim is the "standard rim" specified in JATMA, the "Measuring Rim" in ETRTO, and
the "Design Rim" in TRA or the like, for example.
[0013] The standard pressure means the "maximum air pressure" in JATMA, the "Inflation Pressure" in ETRTO, and
the maximum pressure given in the "Tire Load Limits at Various Cold Inflation Pressures" table in TRA or the like. In
case of passenger car tires, however, the standard pressure is uniformly defined by 180 kPa.
[0014] The standard load is the "maximum load capacity" in JATMA, the "Load Capacity" in ETRTO, and the maximum
value given in the above-mentioned table in TRA or the like. In case of passenger car tires, however, the standard tire
load is uniformly defined by 88 % of the maximum tire load.
[0015] As shown in FIG. 2, the central main groove 3 comprises a plurality of repeated arc portions 3a each of which
has its center located axially outward. Thus, the central main groove 3 extends in a wavy manner in a circumferential
direction of the tire by being connected the arc portions 3a one another.
[0016] The central main groove 3 includes a plurality of outer projected portions 3i that protrude axially outwardly. The
outer projected portions 3i are the axially outermost positions of its axially outer groove edge 3x. When a groove is
connected to a certain position of the axially outer groove edge 3x of the central main groove 3, the invisible axially outer
groove edge at the position is imaginary determined so that the central main groove 3 has a closed void by smoothly
expanding the visible part of the axially outer groove edge 3x to the position. Then the outer projected position 3i is
determined using the axially outer groove edge 3x described above. In this embodiment, an imaginary outer groove
edge 14 that extends from one end 13 of the arc portion 3a of the axially outer groove edge 3x is illustrated so that the
central main groove 3 has the closed void. In this embodiment, the outer projected portion 3i is determined as a point
at which the imaginary outer groove edge 14 and the visible axially outer groove edge 3x of the other arc portion 3a
intersect.
[0017] The shoulder main groove 4 comprises a plurality of repeated arc portions 4a each of which has its center
located axially inward. Thus, the shoulder main groove 4 extends in a wavy manner in a circumferential direction of the
tire by being connected the arc portions 4a one another.
[0018] The shoulder main groove 4 includes a plurality of inner projected portions 4i that protrude axially inwardly.
The inner projected portions 4i are defined in the similar manner with the outer projected portions 3i. Namely, the inner
projected portions 4i are the axially innermost positions of its axially inner groove edge 4y. When a groove is connected
to a certain position of the axially inner groove edge 4y of the shoulder main groove 4, the invisible axially inner groove
edge at the position is imaginary determined so that the shoulder main groove 4 has a closed void by smoothly expanding
the visible part of the axially inner groove edge 4y to the position. Then the inner projected portion 4i is determined using
the axially inner groove edge 4y described above. In this embodiment, an imaginary inner groove edge 16 that extends
from one end 15 of the arc portion 4a of the axially inner groove edge 4y is illustrated so that the shoulder main groove
4 has the closed void. In this embodiment, the inner projected portion 4i is determined as a point at which the imaginary
outer groove edge 16 and the visible axially inner groove edge 4y of the other arc portion 4a intersect.
[0019] The respective arc portions 3a and 4a may be formed having a curved shape like an arc as a whole. In another
aspect of the arc portions, they may be formed to have a straight portion as a part.
[0020] The central main groove 3 and the shoulder main groove 4 may offer better drainage performance while reducing
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generation of the sir column resonance noise therein.
[0021] In order to improve the advantages described above, the arc portion 3a of the central main groove 3 preferably
has its radius R1 in a range of from 30 to 100 mm. Similarly, the arc portion 4a of the shoulder main groove 4 preferably
has its radius R2 in a range of from 10 to 70 mm.
[0022] Preferably, the central main groove 3 has a groove width W1 in a range of from 3.0% to 7.0% of the tread width
TW, and a groove depth in a range of from 9.0 to 13.0 mm. Preferably, the shoulder main groove 4 has a groove width
W2 in a range of from 3.0% to 7.0% of the tread width TW, and a groove depth in a range of from 9.0 to 13.0 mm.
[0023] As shown in FIG. 1, the central main groove 3 has a zigzag-amplitude centerline 3G which is preferably located
away from the tire equator C at an axial distance L1 of from 5% to 10% of the tread width TW, in order to further improve
the drainage performance. Similarly, the shoulder main groove 4 has a zigzag-amplitude centerline 4G which is preferably
located away from the tread edge Te at an axial distance L2 of from 15% to 25% of the tread width TW.
[0024] The middle land portion 6 is provided with a plurality of inner middle lateral grooves 8 and a plurality of outer
middle lateral grooves 9.
[0025] Each inner middle lateral groove 8 extends from the central main groove 3. The inner middle lateral groove 8
communicates with the shoulder main groove 9 through the outer middle lateral groove 9. The water in the central main
groove 3 therefore is drained to the shoulder main grooves 4 through these lateral grooves 8 and 9, thereby improving
drainage performance.
[0026] As shown in FIG. 2, each inner middle lateral groove 8 comprises a first inclined portion 10, a second inclined
portion 12 inclined at an opposite direction to the first inclined portion 10, and a bent portion 11 connecting the first
inclined portion 10 and the second inclined portion 12.
[0027] The first inclined portion 10 extends axially outwardly from the outer projected portion 3i of the central main
groove 3, for instance. The first inclined portion 10 has an angle θ1 in a range of from 10 to 40 degrees with respect to
the circumferential direction of the tire. When the angle θ1 is less than 10 degrees, it might be difficult to drain the water
in the central main groove 3 toward the shoulder main groove 4. When the angle θ1 is more than 40 degrees, drainage
resistance during straight traveling ahead might be large. In view of the above, the angle θ1 is preferably in a range of
from 15 to 35 degrees.
[0028] The second inclined portion 12 is inclined at the opposite direction to the first inclined portion 10 so as to extend
axially inwardly. Thus, the inner middle lateral groove 8 is bent. Since the inner middle lateral groove 8 prevents generating
of the air column resonance noise, the noise during traveling may be reduced.
[0029] The second inclined portion 12 terminates without reaching the central main groove 3, for instance. Regarding
two adjacent inner middle lateral grooves 8, the second inclined portion 12 of the inner middle lateral groove 8 is further
communicated with the first inclined portion 11 of the other inner middle lateral groove 8 which is below side in FIG. 2.
In this embodiment, the air passing through the first inclined portion 10 is divided into two passages of the shoulder main
groove 4 and the second inclined portion 12. Since the amount of the air into the shoulder main groove 4 from the inner
middle lateral groove 8 decreases, the noise performance of the tire may further be improved due to less air column
resonance noise in the shoulder main groove 4.
[0030] The first inclined portion 10 of the inner middle lateral groove 8 in accordance with the present embodiment
has an axially outer groove edge 10x that is smoothly continued to the axially outer groove edge 3x of the arc portion
3a. Thus, a part of the water flowing in the central main groove 3 is smoothly drained into the inner middle lateral groove
8. Furthermore, such a configuration of the groove edge 10x may offer the middle land portion 6 having high rigidity.
[0031] The inner middle lateral groove 8 has its groove centerline 10c. The groove centerline 10c has a first intersection
10e and a second intersection 12e. The first intersection 10e is a point at which the centerline 10c and the imaginary
outer groove edge 14 of the central main groove 3 intersect. The second intersection 12e is a point at which the centerline
10c and the centerline 12c of the second inclined portion 12 intersect. The circumferential length La between the first
and second intersections 10e and 12e is set in a range of from not less than 35%, more preferably not less than 40%,
but preferably not more than 85%, more preferably not more than 80% of the circumferential length Lb of the first inclined
portion 10. Thus, the water under the middle land portion 6 or in the central main groove 3 is efficiently drained into the
shoulder main groove 4 and/or inner middle lateral groove 8. Furthermore, the air passing through the second inclined
portion 12 may collide against the axially inner groove edge 10y of the first incline portion 10 of the inner middle lateral
groove 8 so that the air column resonance noise may be disturbed.
[0032] In order to improve the drainage performance of the second inclined portion 12, the second inclined portion 12
is preferably inclined at an angle θ2 in a range of from 8 to 35 degrees, more preferably in a range of from 13 to 33
degrees. The angle θ2 is preferably set smaller than the angle θ1.
[0033] In order to further improve the drainage performance of the tire, the first inclined portion 10 and the second
inclined portion 12 in this embodiment extend in a straight manner.
[0034] The bent portion 11 extends in an arc manner having its center located axially inwardly. The bent portion 11
may help to improve the rigidity of the middle land portion 6 and the drainage performance as well. Preferably, the bent
portion 11 has its groove centerline 11c having a radius Ra in a range of from 15 to 90 mm. When the radius Ra is
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excessively large, it might be difficult to reduce the air column resonance noise. When the radius Ra is excessively small,
it might increase drainage resistance thereof. More preferably, the radius Ra is in a range of from 25 to 80 mm.
[0035] The groove width W3 of the inner middle lateral groove 8 is preferably set in a range of from 40% to 80% of
the groove width W1 of the central main groove 3 in order to further improve the drainage performance and the noise
performance while maintaining the rigidity of the middle land portion 6. In the same point of views, the groove depth of
the inner middle lateral groove 8 is preferably set in a range of from 8.0 to 12.0 mm.
[0036] The outer middle lateral groove 9 has an axially inner end 9i that is communicated with the second inclined
portion 12 of the axially inner middle lateral groove 8 without including an axially outermost edge 8e of the inner middle
lateral groove 8. The axially outer end 9e of the outer middle lateral groove 9 is communicated with the shoulder main
groove 4. The outer middle lateral groove 9 may change the air pressure in the inner middle lateral groove 8 so that the
air column resonance noise in the inner middle lateral groove 8 is reduced.
[0037] In this embodiment, the outer middle lateral groove 9 is communicated with the shoulder main groove 4 so as
to include its inner projected portion 4i. Preferably, the axially inner groove edge 9y of the outer middle lateral groove 9
is smoothly connected to the axially inner groove edge 4y of the arc portion 4a of the shoulder main groove 4 to further
improve the drainage performance.
[0038] Preferably, the circumferential length Lc between the axially inner end 9i of the outer middle lateral groove 9
and the axially outermost edge 8e of the inner middle lateral groove 8 is in a range of not less than 0.5 times, more
preferably not less than 0.6 times, but preferably not more than 2.0 times, more preferably not more than 1.8 times the
groove width W3 of the inner middle lateral groove 8. When the length Lc is excessively small, the effect for reducing
the air column resonance noise may decrease. When the length Lc is excessively large, it might be difficult to drain the
water in the first inclined groove 10 toward the shoulder main groove 4.
[0039] The axially inner end 9i of the outer middle lateral groove 9 is defined as an intersection at which the groove
centerline 9c of the outer middle lateral groove 9 and the imaginary axially outer groove edge 8x of the inner middle
lateral groove 8 intersect. Furthermore, the axially outer end 9o of the outer middle lateral groove 9 is defined as an
intersection at which the imaginary axially inner groove edge 16 and the groove centerline 9c intersect.
[0040] The outer middle lateral groove 9 is inclined in the same direction of the first inclined portion 10 of the inner
middle lateral groove 8. Thus, the water in the central main groove 3 may efficiently be drained to the shoulder main
groove 4.
[0041] The outer middle lateral groove 9 has an angle θ3 in a range of from 30 to 70 degrees, more preferably in a
range of from 40 to 60 degrees with respect to the circumferential direction of the tire. When the angle θ3 is less than
30 degrees or more than 70 degrees, it might increase the drainage resistance toward the shoulder main groove 4 from
the central main groove 3.
[0042] In order to further improve the drainage performance as well as the noise performance, the absolute difference
θ3-θ1 between the angle θ3 of the outer middle lateral groove 9 and the angle θ1 of the first inclined groove 10 is
preferably in a range of not less than 5 degrees, more preferably not less than 10 degrees, but preferably not more than
30 degrees, more preferably not more than 25 degrees. When the absolute difference θ3-θ1 is excessively small, the
noise performance tends to deteriorate because the air flowing into the outer middle lateral groove 9 sent out from the
first inclined portion 10 produces the air column resonance noise in the shoulder main groove 4. When the absolute
difference θ3-θ1 is excessively large, the drainage resistance may increase. Preferably, the angle θ3 is set larger than
the angle θ1.
[0043] Preferably, the groove width W4 of the outer middle lateral groove 9 is increasing axially outwardly to further
improve the drainage performance toward the shoulder main groove 4. In order to further improve the noise performance,
the groove width W4 is preferably set in a range of from 20% to 75% the groove width W2 of the shoulder main groove
4. In the same point of view, the outer middle lateral groove preferably has its groove depth in a range of from 6.0 to
11.0 mm.
[0044] The central land portion 5 is provided with a plurality of central lug grooves 20 which extend from both central
main grooves 3 toward axially inwardly without reaching the tire equator C. Thus, the central land portion 5 is formed
as a rib extending continuously in the circumferential direction of the tire.
[0045] The shoulder land portion 7 is provided with a plurality of shoulder lateral grooves 21 each of which extends
from the shoulder main groove 4 toward axially outwardly beyond the tread edge Te to improve the drainage performance.
The shoulder land portion 7 is configured as a shoulder block row 7R that includes a plurality of shoulder blocks 7B each
of which is surrounded among the shoulder main groove 4, shoulder lateral groove 21, and the tread edge Te.
[0046] The shoulder lateral grooves 21 preferably have groove widths W5 in a range of from 2.0 to 8.0 mm and groove
depths in a range of from 6.0 to 10.0 mm, in order to improve drainage performance and noise performance of the tire
in well-balanced.
[0047] While the particularly preferable embodiments of the present invention have been described in detail, the
present invention in not limited to the illustrated embodiments, but can be modified and carried out in various aspects.
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Comparison Test

[0048] Pneumatic tires each having a tire size of 275/55R20 with a basic tread pattern of FIG. 1 except for the detail
shown in Table 1 were made and tested with respect to the drainage performance and noise performance. The major
specifications of tires are as follows.

Tread width TW: 225 mm

Central main groove

Groove width W1: 7.2 to 8.2 mm
Groove depth: 11.3 mm
Axial length L1 / Tread width TW: 7%

Shoulder main groove

Groove width W2: 5.6 to 7.6 mm
Groove depth: 11.3 mm
Axial length L2 / Tread width TW: 20%

Inner middle lateral groove

Groove depth: 8.0 mm

Outer middle lateral groove

Groove depth: 9.8 mm

Drainage performance test (Lateral hydroplaning test)

[0049] Each test tire mounted on a rim of 20x9J with an internal pressure of 230kPa was installed on a test vehicle
with four-wheel drive having a displacement of 5,600cc. Then, the test vehicle was entered into a course with a water
puddle 10mm deep and 20m long, on an asphalt road surface with a radius of 100 m, with stepwise speed increase.
Then, lateral acceleration (lateral G) of the vehicle was measured, and average lateral G of the front wheels at speeds
of 55 to 80 km/h was calculated. Calculation results are shown with an index of 100 representing a value in Ref.1 Larger
the values, the better the performance is.

Noise performance test

[0050] The foregoing test vehicle was run at a speed of 60 km/h on a road noise measurement road (rough asphalt
road surface), and interior vehicle noise was picked up through a microphone installed near the driver’s ear on the
window side, and then a sound pressure level of a peak value of the air column resonance was measured around a
narrow band of 240 Hz. Evaluation results are shown with an index of 100 representing a value in Ref. 1. Larger the
values, the better the performance is.
Test results are shown in Table 1.

Table 1

Ref. 1 Ex. 1 Ex. 2 Ex. 3 Ref. 2 Ref. 3 Ex. 4 Ex. 5 Ref. 4 Ex. 6 Ex. 7

First inclined 
portion angle θ1 
(deg.)

5 25 10 40 45 25 25 25 25 25 25

Outer middle lateral 
groove angle θ3 
(deg.)

50 50 50 50 50 25 30 70 75 50 50

Radius of bent 
portion Ra (mm)

50 50 50 50 50 50 50 50 50 10 15
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[0051] From the test results, it was confirmed that Example tires in accordance with the present invention can be
effectively improved tire noise performance as well as drainage performance.

[Description of the reference numerals]

[0052]

2 Tread portion
3 Central main groove
4 Shoulder main groove
6 Middle land portion
8 Inner middle lateral groove
8e Outermost edge of inner middle lateral groove

(continued)

Ref. 1 Ex. 1 Ex. 2 Ex. 3 Ref. 2 Ref. 3 Ex. 4 Ex. 5 Ref. 4 Ex. 6 Ex. 7

Ratio La/Lb (%) 60 60 60 60 60 60 60 60 60 60 60

Ratio Lc/W3 1 1 1 1 1 1 1 1 1 1 1

Noise 
performance. 
(Index)

100 110 105 100 90 100 105 100 90 110 108

Drainage 
performance 
(Index)

100 110 105 105 105 100 105 105 105 95 100

Ex. 8 Ex. 9 Ex. 
10

Ex. 
11

Ex. 12 Ex. 13 Ex. 
14

Ex. 
15

Ex. 16 Ex. 
17

First inclined 
portion angle θ1 
(deg.)

25 25 25 25 25 25 25 25 25 25

Outer middle lateral 
groove angle θ3 
(deg.)

50 50 50 50 50 50 50 50 50 50

Radius of bent 
portion Ra (mm)

90 95 50 50 50 50 50 50 50 50

Ratio La/Lb (%) 60 60 30 35 85 90 60 60 60 60

Ratio Lc/W3 1 1 1 1 1 1 0.4 0.5 2 2.2

Noise performance 
(Index)

100 95 95 100 108 110 95 100 108 110

Drainage 
performance 
(Index)

108 110 110 108 100 95 110 108 100 95

La: Circumferential length from first intersection at which groove center lines of second inclined portion and first
inclined portion intersect to second intersection at which groove centerline of first inclined portion and imaginary
groove edge of central main groove intersect
Lb: Circumferential length of first inclined portion
Lc: Circumferential length from axially outermost groove edge of the inner middle lateral groove to intersection at
which groove center line of outer middle lateral groove and imaginary groove edge of inner middle lateral groove
intersect
W3: Groove width of inner middle lateral groove
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9 Outer middle lateral groove
10 First inclined portion
11 Bent portion
12 Second inclined portion

Claims

1. A pneumatic tire comprising
a tread portion provided with
a circumferentially and continuously extending central main groove on a tire equator or on each side of the tire equator,
a pair of circumferentially and continuously extending shoulder main grooves axially outside the central main groove,
and
a pair of middle land portions each of which is arranged between the central main groove and the shoulder main
groove on each side of the tire equator,
the middle land portion provided with a plurality of inner middle lateral grooves and a plurality of outer middle lateral
grooves,
each inner middle lateral groove comprising a first inclined portion that extends axially outwardly from the central
main groove at an angle of from 10 to 40 degrees with respect to a circumferential direction of the tire, and a second
inclined portion that is inclined at an opposite direction to the first inclined portion so as to extend axially inwardly
without reaching the central main groove, and a bent portion connecting the first inclined portion and the second
inclined portion,
each outer middle lateral groove comprising an axially inner end communicated with the inner middle lateral groove,
and an axially outer end communicated with the shoulder main groove,
the axially inner end of the outer middle lateral groove communicated with the second inclined portion of the axially
inner middle lateral groove without including an axially outermost groove edge of the inner middle lateral groove, and
the axially outer middle lateral groove inclined in the same direction of the first inclined portion of the inner middle
lateral groove at an angle of from 30 to 70 degrees with respect to the circumferential direction of the tire.

2. The pneumatic tire according to claim 1,
wherein each second inclined portion of the inner middle lateral groove is communicated with the first inclined portion
of the other inner middle lateral groove adjacent thereto.

3. The pneumatic tire according to claim 1 or 2,
wherein each outer middle lateral groove has a groove width gradually increasing axially outwardly.

4. The pneumatic tire according to any one of claims 1 to 3,
wherein the bent portion extends in an arc manner having a radius of curvature in a range of from 15 to 90 mm.

5. The pneumatic tire according to any one of claims 1 to 4,
wherein the central main groove extends in a wavy manner comprising a plurality of repeated arc portions each of
which has its center located axially outward,
the central main groove includes a plurality of outer projected portions that protrude axially outwardly, and
each inner middle lateral groove extends from the outer projected portion.

6. The pneumatic tire according to any one of claims 1 to 5,
wherein each shoulder main groove extends in a wavy manner comprising a plurality of repeated arc portions each
of which has its center located axially inwardly,
the shoulder main groove includes a plurality of inner projected portions that protrude axially inwardly, and
each outer middle lateral groove extends from the inner projected portion.

7. The pneumatic tire according to any one of claims 1 to 6,
the angle of the outer middle lateral groove is larger than that of the first inclined portion.
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