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(57) Abréegée/Abstract:

A tread surface the tire rotational direction of which Is specified in one direction has a center region and shoulder regions on both
sides of the center region. Blocks are defined In at least one of the shoulder regions by at least one first circumferential groove
which extends In a circumferential direction of the tire, and first lateral grooves which extend in a widthwise direction of the tire and
are disposed at predetermined Intervals In the tire circumferential direction. Each block Iincludes a tire rotational direction side
groove wall surface having an Inclination angle o, and a tire reverse rotation direction side groove wall surface having an inclination

angle B, and the inclination angle g Is greater than the inclination angle a. Each block has a tire rotational direction side edge
portion which Iis chamfered.
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ABSTRACT OF THE DISCLOSURE
A tread surtace the tire rotational direction of which

1s specified in one direction has a center region and shoulder

regions on both sides of the center region. Blocks are defined
O 1n at least one of the shoulder regions by at least one first
circumferential groove which extends in a circumferential
direction of the tire, and first lateral grooves which extend
in a wildthwise direction of the tire and are disposed at
predetermined intervals in the tire circumferential direction.

10 Eachblock includes a tire rotational direction side groove wall

surfacehavinganinclinationangle a,andatirereverserotation

direction side groove wall surface having an inclination angle

B, and the inclination angle B is greater than the inclination

angle «a . Each block has a tire rotational direction side edge

15 portion which is chamfered.
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PNEUMATIC TIRE

TECHNICAL FIELD

The present 1invention relates topneumatic tires, andmore
particularly, toapneumatic tire capable of improving irregular
wear createdinrunningacircuit orthelikewherea large lateral
acceleration 1s applied thereto during turning.

TECHNICAL BACKGROUND

Conventionally, there are proposed many pneumatlc tires
having a tread surface which ié providedwith adirectional tread
pattern the tire rotational direction of which is specified in
one direction. In the pneumatic tires having such a directional

tread pattern, there are pneumatic tires including a tread

surface having circumferential grooves exXtending 1n a
circumferential direction of the tire, and lateral grooves
extending 1n a widthwlse direction of the tire and disposed at
given intervals inthe tire circumferential direction to thereby
define blocks 1in 1ts shoulder regions (for example, see
Unexamined Japanese Patent Application Publication No.
11-91313).

In recent years, circulit courses are opened up to general

car users, and the users often have chances to make thelr cars
runacircuit course.Whenrunningsuchacircuit course, a lateral
acceleration acting during turning 1s much greater, compared
with that in normal driving when running a public road, and

irregular wear different from that in the normal driving 1s,
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therefore, created.

In the pneumatic tires having the above-mentioned
directional pattern of blocks, the normal driving produces
heel-and-toe wear such that the edge portions (stepping-in side
edge portions), on a direction side of reverse rotation of the
tire, of theblocks facingto the lateral grooves wearmore slowly
than the edge portions (kicking-out side edge portions) thereof
on a direction side of rotation of the tire. Therefore, the
inclination angles of the stepping-in side groove wall surfaces
of the blocks are greater than the inclination angles of the
kicking-out side groove wall surfaces thereof to increase
rigidity of the stepping-in side edge portions, thereby
suppressing heel-and-toe wear.

However, when running a circuilt with such a tire, there
1s a problem of occurrence of irregular wear such that the
kicking-out side edge portions of the blocks wear more slowly
than the stepplng-in side edge portions thereof.

DISCLOSURE OF THE INVENTION

Anobject of thepresent inventionistoprovide a pneumatic
tire which can improve irregular wear produced in running a
circuit or the like where a large lateral accelerationis applied
thereto during turning, without degrading heel-and-toe wear
resistance i1n normal driving.

In order to achieve the above object, a pneumatic tire

according to present i1invention includes a tread surface having
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a direction of rotation of the tire which is specified in one
direction, the tread surface having a center region and shoulder
regions on both sides of the center region, blocks being defined
in at least one of the shoulder regions by at least one first
circumferential groove which extends 1in a cilrcumferential
direction of the tire and first lateral grooves which extend
in a widthwise direction of the tilire and are disposed at
predetermined intervals in the tire circumferential direction,

wherein each of the blockshas atire rotational direction

side groove wall surface and a tire reverse rotation direction
side groove wall surface located back and forth in the tire
rotational direction and facing to the first lateral grooves,

the tire reverse rotation direction side groove wall surface

havinganinclinationangle B greater thantheinclinationangle

a of the tire rotational direction side groove wall surface,

each of the blocks having a tire rotational direction side edge
portion which 1s chamfered.

According to the present invention described above, the
inclination angle 8 of the tire reverse rotationdirection side
groove wall surface of each block 1s greater to thereby make
the kicking-out side edge portionthereof where wear grows slower
due to a lower ground contact surface pressure higher inrigidity
than the stepping-in side edge portion thereof, which allows
for a more even distribution of ground contact pressure of the

blocks in the shoulder region in running a circult or the like
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where a large lateral acceleration acts during turning.

Accordingly, 1irregular wear can be improved.

The tire rotational direction side edge portions are
chamfered to make 1ts rigidity greater, thereby allowing for
an even distribution of ground contact pressure of the blocks
in normal driving. Therefore, heel-and-toe wear can be
suppressed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s apartial development view showing an embodiment
of a pneumatic tire according to the present invention, in which
one side of the tread surface with respect to the centerline
of the tire 1s developed.

FIG. 2 1s a partilial enlarged cross-sectional view of the
blocks taken along a circumferential direction of the tire.

BEST MODES FOR CARRYING OUT THE INVENTION

An embodiment of the present invention will be described
in detall below with reference to the drawings.

Referring to FIG. 1, there i1s shown an embodiment of a
pneumatic tire according to the present invention. Reference
numeral 1 denotes a tread surface, and the rotational direction
R of the tire 1s specifled 1n one direction as shown by an arrow.
The tread surface 1, which has a center region 1A and shoulder
regions 1Bonbothsidesof thecenterregion, includesaplurality
of circumferential grooves 2 extending along a circumferential

directionTof thetire. Thepluralityof circumferential grooves
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2 comprise a first circumferential grooves 2A disposed at a
location defining the center region 1A and each of the shoulder
regions 1B on both sides thereof, two second circumferential
grooves 2B disposed on both sides of a centerline CL of the tire
in the center region 1A, and a third circumferential groove 1C

disposed on the tire centerline CL in the center region 1A.

Fach first circumferential groove 2A extends straight
along the tire circumferential direction T, and has a groove

wldth which is the narrowest.

Fach of the second circumferential grooves 2B extends in

it
—r

the tire circumferential direction T, and is composed of a

plurality of circularly curved groove portions 2Bl, which are
convex towards the tire centerline CL and are connected to one
another. Each of the groove portions 2Bl is in the form of a
circular arc having a large radius of curvature, and each second
circumferential groove is a so-called see-through groove, which
can be seen through from one end to the other end of the second
circumferential groove 2B when the tread surface 1 is fully
developed. The second circumferential grooves 2B have a groove
width which is greater than that of the first circumferential
grooves Z2A.

Thethirdcircumferential groove 2Cextends straight along
the tire circumferential direction T. The third circumferential
groove 1s wider in groove width than each second circumferential

groove 2B, and 1s the widest.



10

15

20

25

CA 02501151 2005-04-04

Disposed at predetermined intervals along the tire
circumferentialdirectionTarefirst lateral grooves 3extending
outward 1n a widthwlise direction of the tire from each of the
first circumferential grooves Z2A s0O as to incline towards a
direction of reverse rotation of the tire, and a plurality of
blocks 4 are defined by the first circumferential grooves 2A

and the first lateral grooves 3 in the shoulder regions 1B.

Disposed at predetermined intervals along the tire
clircumferential direction T are second lateral grooves 5
extending outward in the tire widthwise direction from each of
the second circumferential grooves 2B so as to incline towards
the tlre reverse rotation direction, and a plurality of blocks
6 are defined by the circumferential grooves 2A and 2B, and the
second lateral grooves 5 1n the center region 1A. Ribs 7 extending
along the tire circumferential direction T are formed between
the circumferential grooves 2B and 2C.

The first lateral grooves 3 are displaced substantially
one-half of the intervals from the second lateral groove 5, and
are substantially centrally located between the second lateral
grooves 5. The inner end side of each first lateral groove 3
extends into each block 6, and the inner terminal end thereof
1s located substantially centrally of each block 6. The first
lateral grooves 3 has a bottom surface 3a which is formed as
a curved surface i1n the form of a circular arc in cross section,

as shown in FIG. 2.
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The inner terminal endof eachof the second lateral grooves
S5 1s 1n communication with a connecting part between the
circularly curved groove portions 2Bl. The outer end side of
each second lateral groove 5 extends into each block 4 so as
to cross and communicate with the first circumferential groove
2A, and the outer terminal end thereof is located within each
block 4.

The corner portions 4X and 6X of the blocks 4, 6 facing
to the first circumferential grooves 2A each have a groove wall
edge section which is formed to have a chamfered face e in the
form of a circular arc in cross section. The chamfered faces
e are 1nclined such that the inclination angles thereof with
respect to the tire radial direction are greater than those of
the groove wall surfaces 8 of the blocks facing to the first
clrcumferential grooves2A, whichincreasesrigidityoftheblock
corner portions located 1in the areas where noise is apt to be
created, thereby suppressing generation of noise due to slippage
of the block corner portions.

Each of the blocks 4 in the shoulder regions 1B has a tire
rotational direction side groove wall surface 4a and a tire
reverse rotation direction side groove wall surface 4b located
back and forth 1n the tire rotational direction R and facing

tothe first lateral grooves 3. As shown in FIG. 2, the inclination

angle a ( ) of the tire rotational direction side groove wall

surface 4a and the inclination angle 8 (° ) of the tire reverse
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rotation direction side groove wall surface 4b have a
relationship represented by S > a, and the edge portion 4d
(kicking-out sideedgeportion) of eachblock4onthetire reverse
rotation direction side thereof has a greater rigidity than the
side edge portion 4c (stepping-in side edge portion) thereof

on the tire rotational direction side.

The edgeof thetirerotational direction side edge portion
4c 1s cut off to have a chamfered facem in the form of a circular
arc in cross section. The chamfered face m may be in the form

of a straight line in cross section.

It was very hard to learn the ground contact state of a

tirewhenrunningacircuit inwhicha lateral accelerationacting
during turning was much greater, compared with that in normal
driving, before. However, with progress in hardware recently,
thegroundcontact stateofatirehasbeenpossibletobesimulated
under such conditions. The simulation showed that a force acted
substantially at a right angle to the tire during turning in
a circult, and the tread surface contacted with the ground with
1ts ground contact shape being substantially of a triangle the
topof whichwas locatedon the force acting side. The kicking-out
side edge portions of the blocks 4 in the shoulder regions 1B
were, therefore, lower 1in ground contact pressure than the
stepping-in side edge portions therecf, and as a result,
lrregular wear such that the kicking-out side edge portions wore

more slowly than the stepping-in side edge portions was created,
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‘different from.fhat.in normal driving.
The|re‘for-‘e, a'cc.ordihg ‘to the present inﬁeh‘tion;. thé_ .
inclinatio'n angle-.B of- t_he‘\'tire reverse rotation di._-recti.'o'ri'-'sidé i
groove wall surfac‘e 4b-'oﬁf each b'lop:k 4 in the' shqulder- regions
O 1B1is gr_,eatér than the inclinationangle o of.the tire rota-t'ifc;na.l
direction s_ide”groov‘e wall surface 4a thereof, as des.c_ribed above.
This increases'rigid‘ity of the kicking-out side edge por:ti'o:ns,
which allows for an_evendistribution of g‘rou,ndccntact pressure
of the bloé;ks.-4 in runni.'ng a circuit or ﬁhe like\where‘.a.-great
10 lateral acceleration acts during tu'j:ning. Accordin'gly,
irregular wear can be suppressed. '
The tire rotational direction side edge'portibn;4c iS,
Chamfered to make its'rigidity ‘gre.at‘e_r',, ‘thereby a‘llbwing for’
an. even distribtiti_on of g’rOu_nd \Q'Ontac.t_‘ 'pn;e.\ssur\e of the blocks
15 4 durlng no_rm‘al drivin'g 'aflso‘-,f _Thus, | he-ei;—‘-.and-f"toe weér"' c:anbe
‘suppressed.
In the present inve‘nt.;iori,\ the abqve*?mentiq;led in'cl.‘_l:'i.natioh-'
angle o is preferably in the fOllOWing range:
0.10xtan™(W/2D) < a < 0.75xtan™(W/2D)
20 \whej.fe D is the\gj:'OC.Sjv'r"e dep‘t-h of the first ia.tei:él groove 3 in |
. millimeters,. and W lS the-gr‘oo.ve wi'dth'df_ ._th‘e"fir_s_‘\t lateral groove
3 'in:-jmilill;imetei:'s .
If the inc_.‘lin'a‘tion angle « is below the lower 1imit, thére
is bad affection oﬁ 'ﬁeel-\-'ahd%tgejhear dqtinghormal.‘druiyi‘ng-

.25 If the '_i’ncl_inati‘dn:'a'ng,fl"'e a is beyond the upper llmlt, it 1s
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not preferablebecause the bottom Sux:‘r.;face_s 3asc'>'f'thé fi\rs{:fl’ateralf, |
grcov'eé- 3 which are in the.f,oi:'m of'ci-réular arcs :Ln cro-ss"seq:ti;jn' |
are narrowed, whereby cracks are apt to occurin‘thebOFﬁam
su’rfaces.'3a and the groove areas decrease quickly as the blocks
o wear. The inclination angle a 1s desirabiy in the following
range:
0.3xtan™*(W/2D) € a < 0.5xtan™(W/2D)

The above—mentioned‘inclination angle f 1is préferably 

in the folibwing range: -
10 B < 0.9xtan™ (W/2D)

If the'inclination\angle'ﬁ is béyond the dpper limit,
the kicking—out side edge portions 4d of the blo_c-ks 4 are greater
in rigidity and it is not preferable from the viewpoint of an -
. even ground_cOnta_ct pres‘suredis’tribUtion. Morepreft_arab,ly,‘. the'

15 -'incli‘nat.ion:éngle B is 1n the foi’lowih’g range wii‘:hin.- t-he:\up‘pe'r: -

limit: o

; 1ﬁa§B§LQa

The tire rotational-directiCnside edge portions4§ of

the :blo_cks‘ 4 preferably h'a.xv'e ‘a chamfered ﬁ;ace m in~the--fC“>3?m of

20 .a-gircular-aIC‘in-cros§ Séﬁtioh as_éhown inthedraWing;Théff

curvature radius r of _the'ch_am_feredfa‘ce_. mis prefe’r.ablye:i‘.n the:

' .rangelof.1;to’3ﬁmJ If. the cuivature radiuéur islessghgn;"

mm, 1t is "dif_ficult‘ to ‘_-e.ffectively' s.uppre\s'.s\-fhe.el-;and-‘-tc')e‘:wear |

in normal driving. If the curvature radius r is greater than

25 3 mm, it is diffiecult to improve -i'r:‘r'egula‘r-;:wear in running a

10
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circult or the like because the edge portion 4c is greater in

rigidity. Preferably, the curvature radius r is greater as the

inclination angle a is smaller.

The inclinationangle @ referredin the present invention

1s, as shown 1in FIG. 2, an angle between the groove wall surface
4a and a straight line J which is orthogonal at an intersection
F' to a straight line G drawn between the intersection F and an
intersection K, the intersection F being an intersecting point
of the tire rotational direction side groove wall surface 4a
andthe groundcontact surface4eocf theblock4before chamfering,
the intersectionKbeinganintersectingpoint of thetire reverse
rotation direction side groove wall surface 4b and the ground
contact surface 4e of the block 4. The inclination angle B is
an angle between the groove wall surface 4b and a straight line
Mwhich 1s orthogonal at the intersection point K to the straight
line G.

The groove width W of the first lateral groove 3 is a length

petween the intersections F and K, and the groove depth D thereof
1s the length of a perpendicular line drawn to the straight line
G from the bottom (the deepest position of the groove).

In the above embodiment, the present invention shows a
pneumatic tire also having blocks 6 in the center region 1A,
but 1s not limited thereto. The present invention is preferably
applicable to any of pneumatic tires having blocks 4 in at least

one shoulder region lBof thetreadsurfacel andatirerotational

11
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direction R specified in one direction.
‘The.:- present -inx{e'nt'iori is prefera'bly ,_appli.(:“ab-l‘é-j ;to*‘\
pneumatic tires for passenger éars . especially employed forhigh

performance ve:hicles with a large _énginé size. .

5 EXAMPLE'
Tires'according to the present invention, cox.npa‘r‘is_o_n. énd
prior a'rt were ‘pr,epar.ed, respectively, having a t-ire.s,i_zeof_
‘.235/45ZR17 and a treadupattern shown 1in FIGf 1; the:préseﬁt
invention‘f-ires w'er,e formed s_uch that the incl,ination_;anglé.. B |
10 of the f'tir'e r,eirerse rot\ation d\irec_ti_on side grodve waj.l surfac‘:e"'
of e-ach._of the blocks i-n t'_he, shoulder regions was great‘érthan- |
the incliﬁ_ation.anglei~a of the tire rotational di-'r-ec:tio'r—i side
groove wall surface the,reof, and the tire rotationaludirec’:ti‘on
side edge portion thereof l_hz-.i\dj'a chamfered '.face: in 't_hepfbrm of
15 a cirCﬁ_lar aﬁ.rc; thé'comparisontireé had the sam’e co.ns‘tru'cfi’ons:'
as thie'pre__selzl‘t injve‘ntion' tires eXc_ept that- the \ti‘r'e'r'é‘t"ati_{)i}él\
d.iiection_ side edge portions had ﬁo;-ch\a'mfered- face; 'th\e_i“pridr;‘
ar_t tires __had the same clon‘struct_imo'ns: as the _comparis"\.o.r‘i 'tj'.re's\
except that the inclinat;O'n .an_‘gl'e o was \’grefat.er:f than _‘Ehﬁé
90 inclination éng.-_l_é B.

In --th'_e‘ipre,sent j:nve.nt'i-.‘.op‘tire's, .‘t‘\h-e .inc.]_.ina{:ic‘m‘.\éngl‘.e' “‘-a,‘-.
was equaltoO f 30 Xtan™? (W/2D2jk, the inclinationangle 8 was equal
to 0.85X tan™ (W/2D)iand the curvature radius r of the “c:_hamfe:rédf -
face Was3-mm; Inﬁthe prior'apt tires, the inglinaﬁiéﬁénglé

25 a was .6 degrees and the inclination angle B was 2 degrees.

12
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The test tires were seatedon 17X8JJ sized rims, inflated

to an air pressure of 200 kPa, and mounted on a passenger car
of 3 liter displacement; the evaluation tests for heel-and-toe
wear resistance in normal driving and irregular wear resistance
O whenalarge lateral acceleration acted thereupon were performed

inthe followingmeasurementmethods, obtainingtheresults shown

in Table 1.

Heel—~and-toe Wear Resistance

The car was run on a public road a distance of 4000 km,

10 and then the remaining amounts of the opposing edge portions
of respective adjacent blocks in the shoulder regions were
measured 1n 0.5 mm intervals with the measurement value within

the 1nterval rounded up, and the maximum value of the differences

petween the remaining amounts of the opposing edge portions was

15 employed as the amount of heel-and-toe wear.

Irregular Wear Resistance

The car was run on a dry asphalt road surface, drawing
a figure-8 with a lateral acceleration acting upon the car beling

0.8G, and after repeating it 500 times, the amount of irreqular

20 wear was measured as described above.

13
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Table 1

Prior Art | Present Comparisoﬁ
Tire Invention Tire

— + - r——-Tire e —— —— SE—— rerrer——
'Heel-and-toe 0.5 0.5 1.5
wear |
Resistance

| (mm) | S I
Irregular 2.0 0.5 0.5

Wear
Resistance
(rmm)

As can be seen from Table 1, the amount of heel-and-toe

wear and the amount of irregular wear according to the present
invention tires are 0.5 mm, respectively, and the present
1invention tires can improve irregular wear resistance while
maintaliningheel-and-toewearresistanceequivalent totheprior
art tire.

As havingbeen illustrated above, according to the present

invention, theinclinationangles B of thetirereverserotation

directlon side groove wall surfaces of the blocks were greater
than the inclination angles a of the tire rotational direction
side groove wall surfaces thereof in the shoulder regions of
the tread surface the tire rotational direction of which 1is
specified 1n one direction, and the tire rotational direction
side edgeportions of theblocks are chamfered, whereby irregular
wear created inrunningacircuit or the likewhereagreat lateral
acceleration is applied thereto during turning can be improved
without degrading heel-and-toe wear resistance in normal

driving.

14
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INDUSTRIAL APPLICABILITY

The present invention having the aforementioned excellent
effects 1s very effectively applicable to pneumatic tires which
are also employed when general car users make their cars run
a circult or the like in which a large lateral acceleration is

applied thereto during turning.

15
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What is claimed is:

1. A pneumatic tire having a tread surface having a direction of rotation of
the tire which is specified in one direction, the tread surface having a center
region and shoulder regions on both sides of the center region, blocks being
defined in at least one of the shoulder regions by at least one first
circumferential groove which extends in a circumferential direction of the tire
and first lateral grooves which extend in a widthwise direction of the tire and are

disposed at predetermined intervals in the tire circumferential direction,

wherein each of the blocks has a tire rotational direction side groove wall
surface and a tire reverse rotation directionside groove wall surface located back
and forth in the tire rotational direction and facing to the first lateral grooves,
the tire reverse rotation direction side groove wall surface having an inclination
angle g greater than an inclination angle « of the tire rotational direction side
groove wall surface, each of the blocks having a tire rotational direction side
edge portion which is chamfered and the tire reverse rotation direction side
groove wall surface of each block intersects a ground contact surface of the

block at an intersection K.

2. A pneumatic tire according to claim 1, wherein the inclination angle «

fulfills the following relationship:
0.10xtan™*(W/2D) £ a < 0.75xtan}(W/2D)

where D is the groove depth of the first lateral groove, and W is the groove
width of the first lateral groove.

3. A pneumatic tire according to claim 2, wherein the inclinationangle «
fulfills the following relationship:

0.3xtan*(W/2D) < « < 0.5xtan}(W/2D)

4. A pneumatic tire according to claim 2 or 3, wherein the inclination angle g

fulfills the following relationship:

16
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p < 0.9xtan™ (W/2D)

5. A pneumatic tire according to claim 4, wherein the inclination angle g

fulfills the following relationship:
l.6a=s =5 2.0c

6. A pneumatic tire according to any one of claims 1 to 5, wherein the tire
rotational direction side edge portions of the blocks are chamfered in the form of

circular arcs having a curvature radius of 1 to 3 mm.

7. A pneumatic tire according to any one of claims 1 to 6, wherein the first
circumferential groove is disposed between the center region and the at least

one shoulder region.

8. A pneumatic tire according to any one of claims 1 to 7, wherein the first
lateral grooves extend outwardly in the tire widthwise direction from the first

circumferential groove so as to incline towards the tire reverse rotation direction.

9. A pneumatic tire according to claim 7, wherein the tread surface has two
first circumferential grooves, each of the first circumferential grooves being
disposed between the center region and each of the shoulder regions, the first
lateral grooves extending outwardly in the tire widthwise direction from each
first circumferential groove so as to incline towards the tire reverse rotation

direction.

10. A pneumatic tire according to claim 9, wherein two second circumferential
grooves extending in the tire circumferential direction are provided on both sides
of a centerline of the tire in the center region, and wherein second lateral
grooves extending outwardly in the tire widthwise direction from each of the
second circumferential grooves so as to incline towards the tire reverse rotation
direction are disposed at predetermined intervals in the tire circumferential
direction, blocks being defined by the first circumferential grooves, the second

circumferential grooves and the second lateral grooves.

17
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11. A pneumatic tire according to claim 10, wherein each second
circumferential groove is composed of a plurality of circularly curved groove
portions which extend in the tire circumferential direction, the groove portions

being convex towards the tire centerline and connected to one another.

12. A pneumatic tire according to claim 11, wherein the second lateral
grooves extend outwardly in the tire widthwise direction beyond the first
circumferential groove from the connecting parts of the circularly curved groove

portions.

13. A pheumatic tire according to any one of claims 10 to 12, wherein the
second lateral grooves are displaced substantially one-half of the intervals from

the first lateral grooves.

14. A pneumatic tire according to claim 13, wherein the second lateral

grooves extend into the blocks in the center region.

15. A pneumatic tire according to any one of claims 10 to 14, wherein a third
circumferential groove extending in the tire circumferential direction is provided
on the tire centerline, a rib being defined between the third circumferential
groove

and each second circumferential groove.

16. A pneumatic tire according to claim 15, wherein the third circumferential
groove has a groove width greater than that of each second circumferential
groove, and wherein each first circumferential groove has a groove width smaller

than that of each second circumferential groove.

17. A pnumatic tire according to any one of claims 1 to 16 wherein an edge
portion at the intersection K on the tire reverse direction side of each block has a
greater rigidity than the chamfered side edge portion on the tire rotational
direction side of each block.

18
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18. A pneumatic tire having a tread surface having a direction of rotation of
the tire which is specified in one direction, the tread surface having a center
region and shoulder regions on both sides of the center region, blocks being
defined in at least one of the shoulder regions by at least one first
circumferential groove which extends in a circumferential direction of the tire
and first lateral grooves which extend in a widthwise direction of the tire and are
disposed at predetermined intervals in the tire circumferential direction,

wherein each of the blocks has a tire rotational direction side groove wall
surface and a tire reverse rotation direction side groove wall surface located
respectively in a front and a back of each block in the tire rotational direction
and facing the first lateral grooves, the tire reverse rotation direction side groove
wall surface having an inclination angle g with respect to the radial direction
greater than an inclination angle a with respect to a radial direction of the tire
rotational direction side groove wall surface, and each of the blocks also has a
tire rotational direction side edge portion which is chamfered, and a tire reverse
rotation direction side edge portion that has greater rigidity than the tire
rotational direction side edge portion;

wherein the first circumferential groove is disposed between the center
region and the at least one shoulder region;

wherein the tread surface has two first circumferential grooves, each of
the first circumferential grooves being disposed between the center region and
each of the shoulder regions, the first lateral grooves extending outwardly in the
tire widthwise direction from each first circumferential groove so as to incline
towards the tire reverse rotation direction;

wherein two second circumferential grooves extending in the tire
circumferential direction are provided on both sides of a centerline of the tire in
the center region, and wherein second lateral grooves extending outwardly in
the tire widthwise direction from each of the second circumferential grooves so
as to incline towards the tire reverse rotation direction are disposed at
predetermined intervals in the tire circumferential direction, blocks being defined
by the first circumferential grooves, the second circumferential grooves and the

second lateral grooves;
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wherein each of the second circumferential grooves is composed of a
plurality of circularly curved groove portions which extend in the tire

circumferential direction, the groove portions being convex towards the tire

centertine and connected to one another; and
wherein a third circumferential groove extending in the tire circumferential

direction is provided on the tire centerline, a rib being defined between the third

circumferential groove and each of the second circumferential grooves.

19. A pneumatic tire according to claim 18, wherein the inclination angle g
fulfills the following relationship: 1.6a < # < 2.0a, and wherein the tire rotational
direction side edge portions of the blocks are chamfered in the form of circular

arcs having a curvature radius of 1 to 3 mm.

20. A pneumatic tire according to claim 18, wherein the second lateral
grooves extend outwardly in the tire widthwise direction beyond the first
circumferential groove from the connecting parts of the circularly curved groove

portions.

21. A pneumatic tire according to claim 18, wherein the second lateral

grooves are displaced substantially one-half of the intervals from the first lateral

grooves.

22. A pneumatic tire according to claim 18, wherein the first lateral grooves

extend into the blocks in the center region.

23. A pneumatic tire according to claim 18, wherein the third circumferentia!
groove has a groove width greater than that of each second circumferential
groove, and wherein each first circumferential groove has a groove width smaller

than that of each second circumferential groove.

24. A pneumatic tire according to claim 18, wherein the tire reverse rotation

direction side edge portion is not chamfered.
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