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(57) Claim
1. A pneumatic radial tire, comprising: a tread 

portion, a pair of bead portions containing bead cores 

therein, at least one carcass layer comprising organic 

fiber cords arranged substantially at an angle of 90' 

with respect to a circumferential direction of the tire, 

and a belt layer comprising two layers intersecting each 

otheL at a relatively small angle, with respect to the 

circumferential direction of the tire and arranged in a 

crown region of the tire and radially outward of the 

said carcass layer; wherein the bead core is constructed 

by substantially winding at least one metal wire, and a 

bead toe reinforcing rubber stock with a CIS hardness of 

80’ - 98' is arranged inward of the bead core in an 

axial direction of the tire, the width of the bead toe 

reinforcing rubber stock is in a range of 0. 5 - 2.0 

times the width of the bead core in the axial direction,

.../2
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and the width from the outer edge of the bead core to 
the inner edge of the bead portion in the axial 
direction of the tire is in a range of 1. 1 -3.0 times 
the width of the bead core in the axial direction of the 
tire, and the side "^gion in the axial direction of the
tire and the inner region in the radial direction of the
tire around the bead core and the bead toe reinforcing 
rubber stock is substantially reinforced by a chafer made 
of organic fiber cords, said bead toe having a
substantially triangular-like shape in cross section which 
faces opposite to said bead core, said chafer and a bead 
base portion of a normal rim when said radial tire is 
mounted therein.
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The following statement is a full description of this 
invention, including the best method of performing it known 
to me/us:
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PNEUMATIC RADIAL TIRE

This invention relates to a pneumatic radial tire,
more particularly to a pneumatic radial tire which can
improve cornering performance at high speed running and
riding comfortability as well·.

Recently, improvement of road networks, high power 
of cars and enhancement of performance have tended to 
increase car speed more and more. While the running 
performance at a high speed on straight roads and 
highways is as a matter of course satisfactory, the 
cornering performance is on the other hand a problem in 
such cars. That is, there is a need for performance4 · · ·• · ·• ·.... which guarantees cornering at a high speed with• · · ·

·.:*’· safety. In general, as a measure for improvement of
• ·• · · · ·• cornering performance, strengthening the rigidity of the• · ·• · · ·

region around bead base portions by providing 
reinforcing layers extending from this region to an area

• · · ·
in a sidewall portion having maximum width has been»··• · ·
suggested.

By adopting such reinforcing layers, though the 
rigidity apparently increases, on the contrary 
disadvantages caused by weight, cost and further 
deterioration of the riding comfortability were found 
upon actual running of the car.
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Having regard to the above, it is an object of this
invention to provide a pneumatic radial tire which has
improved riding comfortability and cornering performance
without increasing weight of the tire.

• · · · ·
0 · ·

• · · ·» « • · · ·

The present invention provides a pneumatic radial 
tire, comprising: a tread portion, a pair of bead 
portions containing bead cores therein, at least one 
carcass layer comprising organic fiber cords arranged 
substantially at an angle of 90’ with respect to a 
circumferential direction of the tire, and a belt layer 
comprising two layers intersecting each other at a 
relatively small angle with respect to the 
circumferential direction of the tire and arranged in a 
crown region of the tire and radially outward of the 
said carcass layer; characterized in that the bead core 
is constructed by substantially winding at least one 
metal wire, and a bead toe reinforcing rubber stock with 
a JIS hardness of 80' - y8' is arranged inward of the 
bead core in an axial direction of the tire, the width 
of the bead toe reinforcing rubber stock is in a range
of 0.5 - 2. 0 times the width of the bead core in the 
axial direction, and the width from the outer edge of 
the bead core to the inner edge of the bead portion in 
the axial direction of the tire is in a range of i. 1 -
3. 0 times the width of the bead core in the axial 
direction of the tire, and the side region in the axial 
direction of the tire and the inner region in the radial
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direction of the tire around the bead core and the bead 
toe reinforcing rubber stock are reinforced by a chafer 
made of organic fiber cords.

According to one preferred embodiment of the 
invention, the shape of the bead core is substantially 
circular in cross section.

According to another preferred embodiment of the 
invention, the shape of the bead core is substantially 
square in cross section.

A bead protector filling up a gap between a rim 
flange and the bead portion is preferably arranged in 
the bead portion.

• · · ·

• · · ·

According to the pneumatic radial tire of this 
invention, because the bead core is constructed by 
winding at least one metal wire, it has a low rigidity 
and can support the load uniformly as compared with a 
conventional bead core. Therefore, excellent rim 
fitness, which provides uniformity upon assembly, can he 
obtained. Therefore, deformations at a limited part 
caused by large deformations when cornering is 
prevented. Thus, the cornering performance can be 
improved by decreasing change of the contact shape 
(especially contact pressure etc. ), which is obtained by 
above less deformations enabling large areas of the tire
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to support the load, when cornering. Further, the 
shape of the bead core can be substantially circular or 
square in cross section.

Further, because a bead toe reinforcing rubber stock 
with a JIS hardness of 80' - 98’ is arranged in the 
inner region of the bead portion in an axial direction 
of the tire, and a chafer made of organic fiber cords is 
arranged at the side region in the axial direction and 
the inner region in the radial direction of the tire of 
the bead core and the bead toe reinforcing rubber stock, 
collapse of the bead portion is decreased drastically, 
and the cornering performance can be improved further in 
addition to the improving effect for the cornering 
performance achieved by the head core. These mutual 
effects improve the cornering performance at a high 
speed. In the pneumatic radial tire of the present 
invention, only the rubber in the bead portion is 
hardened, so the weight of the tire does not increase.

If the toe edge reinforcing rubber stock has a 
hardness less than 80’, the bead base portion tends to 
move under large deformations of the bead portion.
This results in slipping off of the rim in the worst 
case. Also, if the toe edge reinforcing rubber has a 
hardness greater than 98’, the rigidi4·/ of the bead 
portion increases considerably. This is not preferable
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because it results in, for example, breaking off of the 
bead toe and worsening of the fitness.

If the width of the toe edge reinforcing rubber 
stock in the axial direction of the tire is less than
0. 5 times that of the bead core in the axial direction 
of the tire, this results in slipping off the bead and 
loss of control of the movement of the bead portion, and 
if the width is greater than 2. 0 times, this results in 
deteriorating of the rim mounting and fitness.

• · · · ·

• » · ·» « ·
• · · u

• · · • · ·

Moreover, if the width from the outer edge of the 
bead core to the inner edge of the bead portion in the
axial direction of the tire is less than 1. 1 times that
of the bead core in the axial direction of the tire, 
this results in a problem of slipping off of the rim 
caused by loss of control of the movement of the bead 
portion under large deformations of the bead portion, 
and if the width is greater than 3. 0 times, this results 
in deterioration of rim mounting and fitness.

By arranging a bead protector at the bead portion 
filling up a gap between a rim flange and the bead 
portion, collapse of the bead portion in the axially
outer direction can be restrained further.
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The invention will be further described, by way of 
example only, with reference to the accompanying 
drawings, in which:

Figure 1 is a cross section of a principal part of 
the bead portion of one embodiment of a tire of the 
presert invention;

Figure 2 is a cross section of a principal part of 
the bead portion of another embodiment of the tire of 
the present invention;

Figure 3 is a cross section of a principal part of 
the bead portion of a further embodiment of a tire of 
the present invention, having a bead protector; and

Figure 4 is a cross section of a principal part of 
the bead portion of a yet further embodiment of a tire 
of the present invention, having a bead protector.

In the drawings, like reference numerals indicate 
like parts.

The present invention will be first explained with 
reference to Figure 1.

As is described in Figure 1, a pneumatic radial tire 
10 of this embodiment comprises a pair of bead cores 12
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and a toroidal carcass layer 14. The carcass Layer 14 
has at least one carcass ply 16 containing a number of 
cords extending in the radial direction therein. Two 
carcass plies 16 are shown in this embodiment.

In this embodiment, carcass plies 16 having organic 
fiber cords obliquely extending at an angle of 80’ with 
respect to the circumferential direction of the tire 
intersect with respect to each other; said angle of 80’ 
is to be considered within the scope of the invention, 
which requires that the cords of the carcass layer are 
arranged substantially at an angle of 90’ with respect 
to the circumferential direction of the tire. The 
organic cords of the carcass ply 16 may extend at an 
angle of 90’ with respect to the circumferential 
direction of the tire.

The carcass ply 16 comprises a main portion 16A 
positioned at the inner side of the bead core 12 in the 
axial direction of the tire, and a turn-up portion 16B 
turned up around the bead core 12 and positioned at the
outer side of the bead core 12 in the axial direction of
the tire. The carcass ply extends from one bead core
12 to the other bead core 12.

Though, for the bead core 12, a cable bead with a
circular cross section obtained by winding one wire
(diameter 1. 0 mm) around the core wire spirally and a
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mono strand bead with a square cross section (refer to 

Figure 2) by piling up one wire wound from the inner 

side in order are preferable, the cross section is not 

restricted to these shapes.

A bead core 12 of this embodiment is a cable bead

constructed by winding one wire around the core wire 

(diameter 1.0 mm). The width L3 of the bead core 12 in

the axial direction of the tire is 8 mm.

A belt layer (not shown in the drawing) which 

comprises belt plies having a number of cords which 

intersect each other and obliquely extending with 

respect to the circumferential direction of the tire 

therein is arranged radially outside of the carcass 

layer 14. A belt reinforcing layer (not shown in the 

drawing) is arranged adjacent to and outside of the belt 

layer in the radial direction and the side region in the 

width direction of the tire. Further a tread (not 

shown in the drawing) is arranged radially outward of 

the belt layer and belt reinforcing layer.

A toe edge reinforcing rubber stock 18 is arranged 

radially inward of the bead core 12 across the carcass 

ply 16. The toe edge reinforcing rubber stock 18 whose 

surface faces the inner side of the tire of the bead 

portion 20, the tire rim and the carcass ply 16 has an 

approximate triangular shape in cross section. The
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hardness of the toe edge reinforcing rubber stock 18 is 
80' - 98", preferably 85’ - 97'. The hardness of the 
toe edge reinforcing rubber stock 18 of this embodiment
is 95‘.

The width L2 in the axial direction of the toe edge 
reinforcing rubber stock 18 is in a range of 0.5 - 2. 0 
times of that Of the bead core 12 in the axial direction 
of the tire, and is preferably 0. 5 - 1.5 times.

The height H in the radial direction of the tire of 
the toe edge reinforcing rubber stock 18 is 10 mm in

• · o
• this embodiment.• · · ·• · ·• ·• ·• · · ·

*···· The width LI from the outer edge of the bead core to
• ·• ·” ’ the inner edge of the bead portion in the axial

direction of the tire is preferably in a range of 1. 1 -
3. 0 times the width L3 of the bead core in the axial• · · ·• ·
direction of the tire. The width Ll is 1. 7 times L3 in
this embodiment.

• · · ·• · · ·

..... A canvas chafer 22 is arranged substantially along• · ·
’’’’· the side region in the axial direction of the tire and

the inner region in the radial direction of the tire 
around the bead core 12 and the toe edge reinforcing 
rubber stock 18. In order to form the canvas chafer
22, the toe edge reinforcing rubber stock 18 should be 
preferably pre-set on the canvas chafer 22, and be 
formed together.
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• · ·
• · ·

• · · ·
» · ·
•« ·

• · · ·

• · · ·
» < 
• · · ·

The function of this embodiment is explained 

below. According to the pneumatic radial tire 10 of 

this embodiment, because the bead core 12 constructed by 

winding at least one metal wire is a round shape bead 

core whose cross section is a circular shape, it has a 

low rigidity (the tensile strength is the same) and can 

support load uniformly. Therefore, deformations at a 

limited part caused by large deformations when cornering 

are prevented. Thus, the cornering performance can be 

improved by decreasing change of the contact shape 

(especially contact pressure etc. ), which is obtained by 

the above less deformations enabling the large area of 

the tire to support the load, when cornering.

Further, because a toe edge reinforcing rubber layer 

18 with high hardness is arranged axially inward of the 

bead core 12 across the carcass ply 16 and a canvas 

chafer 22 is also provided, collapse of the bead portion 

20 is decreased drastically when cornering at a high 

speed, and the cornering performance can be improved in 

addition to the improving effect for the cornering 

performance achieved by the bead core 12. In the 

pneumatic radial tire of this embodiment, only the 

rubber in the bead portion 20 is hardened, so the weight

of the tire does not increase.
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If the toe edge reinforcing rubber stock 18 has a 

hardness less than 80', the bead base portion 20A tends 

to move under the large deformations of the bead portion 

20. This results in slipping off of the rim in the 

worst case. Also, if the toe edge reinforcing rubber 

stock 18 has a hardness greater than 98', the rigidity 

of the bead portion 20 increases considerably. This is 

not preferable because it results in, for example, 

breaking off of the bead toe and wornoning of the 

fitness.

• · ·

• · · ·
• · «
• · ·

• · · ·

If the width L2 of the toe edge reinforcing rubber 

stock 18 in the axial direction of the tire is less than

0. 5 times the width L3 of the bead core 12 in the axial 

direction of the tire, this results in slipping off the 

bead and loss of control of the movement of the bead 

portion 20, and if the width is greater than 2. 0 times, 

this results in deteriorating of the rim mounting and

fitness.

Moreover, if the width LI from the outer edge of the 

bead core 12 to the inner edge of the bead portion 20 in 

the axial direction of the tire is less than 1. 1 times

the width L3 of the bead core 20 in the axial direction 

of the tire, this results in a problem of slipping off 

of the rim caused by loss of control of the movement of 

the bead portion 20 under the large deformations of the 

bead portion, and if the width is greater than 3.0
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times, this results in deterioration of rim mounting and 

fitness.

The following experiment to determine riding 

comfortability and cornering performance were carried 

out for the pneumatic radial tire of this embodiment, a 

conventional pneumatic radial tire and a comparison 

pneumatic radial tire fitted to a car.

Ia the conventional pneumatic radial tire, the bead 

core was a strand bead core having a square shape and ' 

two reinforcing layers, and it was not provided with the 

toe edge reinforcing rubber layer. In the comparison 

pneumatic radial tire, though the bead core was the same 

as this invention, it was not provided with the toe edge 

reinforcing rubber layer either.

The experiment in respect of the riding

• · · ·
• · ·

comfortability was done by evaluating running feeling 

over a test course of 6 km, and that in respect of the

• · · ·
’····’ cornering performance was done by evaluating the lap

···· time over the same course. The results are shown in

9 9 9 '
• 9 9

Table 1 below by using an index of 100 for the 

conventional pneumatic radial tire. In the Table, the 

higher the value, the better the performance.
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Table 1

Conventional

tire

Comparison

tire

Embodiment

tire

Riding

comfortability

100 110 110

Cornering

performance

100 105 115

According to the test result shown ir. the Table 1, 

the pneumatic radial tire of this invention shows 

excellent riding comfortability and cornering 

performance as compared to the conventional tire and the 

comparison tire.

Figure 2 shows an embodiment which is substantially 

the same at that of Figure 1, except that the bead core 

12 is a mono strand bead with a square cross-section 

obtaining by piling up one wire wound from the inner 

side in order.

As shown in Figure 3, a bead protector 24 may be 

arranged in the bead portion 20 of the pneumatic radial 

tire 10.

The bead protector 24 has an approximately 

triangular shape in cross section so as to fill up a gap 

with the same shape formed between the rim flange end
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28A and the bead 20 when the pneumatic radial tire 10 is 

fitted to the rim 28.. The gap t between the bead 

protector 24 and the rim flange 28A is preferably 0 mm 

(adhered condition) - 5 mm. The shape of the bead 

protector 24 facing the rim flange 28A preferably has a 

smooth curvature along the rim flange 28A.

The bead protector 24 can be formed by mounting a 

long rubber to a certain location of the bead portion 20 

when forming a green tire.

The hardness of the rubber of the bead protector 24 

after vulcanization is preferably higher than that of 

the bead portion 20.

A circular rim line 26 made of projected rubber of 

the bead portion 20 is preferably formed at the outer 

edge of the bead protector 24 and the outer side of the 

tire in the radial direction of the tire (direction of 

an arrow A). In order to form the rim line 26, the 

mold needs to have a reverse U shape of that of the rim 

line 26 inside the surface. The U shape of the mold 

enables air inside the mold to escape from the inside, 

and an air spot can be eliminated smoothly. This makes 

the rubber flow smoothly inside the mold and prevent 

generation of uneven portions. The rim line 26 may 

comprise two lines, if necessary.
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In the pneumatic radial tire 10 having the bead 

protector 24, since a gap having a triangular shape can 

be substantially filled by the bead protector 24, 

collapse of the bead portion 20 can be decreased. This 

brings about a further improvement of the cornering 

performance of a car. The gap having a triangular 

shape between the bead portion 20 and the rim flange 28A 

is actually so small that the weight of the rubber used 

xor the bead protector 24 can be practically ignored.

The bead protector may be used not only for the 

pneumatic radial tire 10 having a bead core of round 

shape, but also a bead core having other shape of cross 

section, for example a bead core 12 having a square 

cross section as shown in Figure 4 (mono scfand bead 

with a square cross section by piling up one wire wound 

from inner side in order).

As can be seen from above explanation, the pneumatic 

radial tire according to the present invention has 

excellent riding comfortability and cornering 

performance without increase of the weight of the tire.

• · · ·
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A pneumatic radial tire, comprising: a tread 

portion, a pair of bead portions containing bead cores 

therein, at least one carcass layer comprising organic 

fiber cords arranged substantially at an angle of 90’ 

with respect to a circumferential direction of the tire, 

and a belt layer comprising two layers intersecting each 

other at a relatively small angle, with respect to the 

circumferential direction of the tire and arranged in a 

crown region of the tire and radially outward of the 

said carcass layer; wherein the bead core is constructed 

by substantially winding at least one metal wire, and a 

bead toe reinforcing rubber stock with a JIS hardness of 

80* - 98' is arranged inward of the bead core in an 

axial direction of the tire, the width of the bead toe

reinforcing rubber stock is in a range of 0. 5 - 2.0

times the width of the bead core in the axial direction,

and the width from the outer edge of the bead core to

the inner edge of the bead portion in the axial 

direction of the tire is in a range of 1. 1 - 3. 0 tinies 

the width of the bead core in the axial direction of the 

tire, and the side region in the axial direction of the 

tire and the inner region in the radial direction of the



tire around the bead core and the bead toe reinforcing
rubber stock is substantially reinforced by a chafer made
of organic fiber cords, said bead toe having a
substantially triangular-like shape in cross section which

5 faces opposite to said bead core, said chafer and a bead
base portion of a normal rim when said radial fire is 
mounted therein.

2. A pneumatic radial tire as claimed in claim 1,
wherein the shape of the bead core is substantially

10 circular in cross section.

7. jul
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3. A pneumatic radial tire as claimed in claim 1,
wherein the shape of the bead core is substantially square 
in cross section, the bead core being constructed by 
substantially winding one metal wire.

• ·• ··· 15 4. A pneumatic radial tire as claimed in any one of 
claims 1 to 3, wherein a bead protector for filling a gap 
between a rim flange end and the bead portion is provided 
in the bead portion.

*·* ·* 5. A pneumatic radial tire, substantially as
·’*·’; 20 hereinbefore described with reference to, the accompanying

drawings.• · ·• · ·• · ·
DATED THIS 27TH DAY OF JULY 1995.
BRIDGESTONE CORPORATION• ' '
By its Patent Attorneys:

25 GRIFFITH HACK & CO
Fellows Institute of Patent 
Attorneys of Australia ·

slaf(/aufl<eep/spccl/57643.94;, ncl 26.7



ABSTRACT OF THE DISCLOSURE

PNEUMATIC RADIAL TIRE

The pneumatic radial tire of the invention has a 

pair of bead portions containing bead cores therein and 

is characterized in that the bead core is constructed by 

substantially winding at least one metal wire, and a 

bead toe reinforcing rubber stock with a JIS hardness of 

80’ - 98’ is arranged inward of the bead core in an 

axial direction of the tire, the width of the bead toe 

reinforcing rubber stock is in a range of 0. 5 - 2. 0 

times the width of the bead core in the axial direction, 

and the width from the outer edge of the bead core to 

the inner edge of the bead portion in the axial 

direction of the tire is in a range of 1.1 - 3. 0 times

the width of the bead core in the axial direction of the 

tire, and the side region in the axial direction of the 

tire and the inner region in the radial direction of the 

tire around the bead core and the bead toe reinforcing 

rubber stock is substantially reinforced by a chafer 

made of organic fiber cords.

Thufc there is provided a pneumatic radial tire with 

improved riding comfortability and cornering performance 

without increase of the weight.

(Figure 1).



'/ f-

F I G. I

• I «
< I t
I « < »

< « ( I



..VS ΪΛ>
e *

204

I



a ?«. ’ j. >,

FiG. 3



J-
$ '

»»
ri r'‘,

f/g. 4

)

I


