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Description

Technical Field

[0001] The present invention relates to a tyre having improved legibility of a mark provided on a sidewall portion.

Background Art

[0002] On a surface of at least one of the sidewall portions of the tyre, one or marks which are letters, symbols, and
the like indicating the manufacturer name, brand name, size, and the like of the tyre are formed. And in order to improve
the legibility of the marks, for example, the marks are formed to be one step higher than the surface of the sidewall
portion, and ridges are provided on the surfaces of the marks (for example, see Japanese Unexamined Patent Application
Publication No. H9-86106). Other examples of ridges provided on the sidewall portion can be found in JP 2007-083604
A and US 2012/227879 A1.
[0003] However, conventional marks have a constant height, therefore, even when a ridge is formed on the surface
thereof, they have monotonous appearance and little change in contrast. Thereby, the legibility cannot be sufficiently
improved.
[0004] EP 0 490 247 A1, JP 2008-273505 A, us 2013/263993 A1, and JP 2008-265502 A each disclose a tyre according
to the preamble of claim 1.

summary of the Invention

[0005] An object of the present invention is to provide a tyre capable of improving design by providing a change in the
appearance of the marks and capable of improving the legibility of the marks by giving contrast between the surfaces
of the marks and their reference surface.
[0006] According to claim 1, a tyre comprises a sidewall portion provided with a mark indicating portion having one or
more marks, wherein the mark indicating portion comprises a reference surface provided on a surface of the sidewall
portion and the marks formed on the reference surface, and a surface of each mark includes a first inclined surface
portion having a height from the reference surface increasing outwardly in a tyre radial direction from an inner end thereof
in the tyre radial direction, and a second inclined surface portion having a height from the reference surface increasing
inwardly in the tyre radial direction from an outer end thereof in the tyre radial direction. In the mark indicating portion,
either the reference surface or the surface of each mark is provided with a plurality of small protruding portions. Each
of the small protruding portions is a truncated conical protrusion having a smaller diameter on a side of an upper end
thereof.
[0007] In an embodiment of the invention, it is preferred that a length (La) in the tyre radial direction of the first inclined
surface portion is in a range of from 0.8 to 1.2 times a length (Lb) in the tyre radial direction of the second inclined surface
portion.
[0008] In an embodiment of the invention, it is preferred that each of the truncated conical protrusions has a maximum
diameter in a range of from 50 to 1000 micro meters and a protruding height in a range of from 50 to 1000 micro meters,
and a distance between centers of the truncated conical protrusions adjacent to each other is in a range of from 200 to
1000 micro meters.
[0009] In an embodiment of the invention, it is preferred that the mark indicating portion is provided with a base portion
projecting from the surface of the sidewall portion at a constant height, and a surface of the base portion forms the
reference surface.
[0010] In an embodiment of the invention, it is preferred that a maximum height of the surface of each mark from the
reference surface is larger than the height of the base portion from the surface of the sidewall portion.

Brief Description of the Drawings

[0011]

Fig. 1 is a partial perspective view of a tyre according to an embodiment of the present invention.
Fig. 2 is an enlarged partial perspective view of marks.
Fig. 3 is an enlarged cross-sectional view of one of the marks taken along A-A line of Fig. 2.
Fig. 4A is a partial plan view showing an arrangement of small protruding portions formed as truncated conical
protrusions.
Fig. 4B is a cross-sectional view of the truncated conical protrusions.
Fig. 5A is a partial perspective view showing an arrangement and cross sections of the small protruding portions
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formed as rib-shaped protrusions.
Fig. 5B is a partial perspective view showing another arrangement and the cross sections of the small protruding
portions formed as the rib-shaped protrusions.

Description of the Preferred Embodiment

[0012] An embodiment of the present invention will now be described below in detail.
[0013] As shown in Fig. 1, a tyre 1 in this embodiment is provided with one or more mark indicating portions 3 in at
least one of sidewall portions 2.
[0014] Each of the mark indicating portions 3 is provided with a reference surface (x) provided on a surface (2s) of a
respective one of the sidewall portions 2 and one or more marks 4 formed on the reference surface (x). In this embodiment,
each of the mark indicating portions 3 is provided with a base portion 5 which projects stepwise from the surface (2s)
of a respective one of the sidewall portions 2 at a constant height (H5) (that is, a top surface of the base portion is not
inclined with respect to the surface (2s)) and a surface (5s) of the base portion 5 forms the reference surface (x).
[0015] Each of the marks 4 is a letter, a symbol, a figure, and the like for representing the manufacturer name, brand
name, size, and the like of the tyre, and in this embodiment, a case is shown in which a brand name consisting of a
plurality of the marks 4 is formed on the reference surface (x).
[0016] As shown in Figs. 2 and 3, a surface (4s) of each of the marks 4 includes a first inclined surface portion 11
disposed inward in a tyre radial direction and a second inclined surface portion 12 arranged outwardly in the tyre radial
direction.
[0017] The first inclined surface portion 11 is inclined such that a height (H) thereof from the reference surface (x)
increases radially outwardly from an inner end (E1) in the tyre radial direction of the surface (4s). The second inclined
surface portion 12 is inclined such that the height (H) thereof from the reference surface (x) increases radially inwardly
from an outer end (E2) in the tyre radial direction of the surface (4s).
[0018] In this example, a case in which the surface (4s) of each of the marks 4 is formed by the first and the second
inclined surface portions 11 and 12 is shown. Thereby, a top portion (P) of the surface (4s) is formed by a ridge line (K)
where the first inclined surface portion 11 and the second inclined surface portion 12 intersect.
[0019] In this embodiment, the ridge line (K) is curved in an arc shape with a tyre axis as a center thereof. In particular,
it is preferred that the ridge lines (K) of the plurality of the marks 4 which is arranged within the same mark indicating
portion 3 are positioned on one circumferential line around the tyre axis.
[0020] As described above, the surface (4s) of each of the marks 4 has the first and the second inclined surface
portions 11 and 12 which are inclined in opposite directions, therefore, a change is given to appearance of the marks
4, thereby, it is possible that the design is improved. Further, a manner of reflection of light is different between the first
inclined surface portion 11 and the second inclined surface portion 12, therefore, it is possible that stereoscopic effect
of the marks 4 is emphasized while an increase in weight and air resistance is suppressed. Furthermore, there is a large
difference in contrast depending on the viewing direction, therefore, it is possible that the legibility is improved by
synergistic effect of these.
[0021] As shown in Fig. 3, it is preferred that a length (La) in the tyre radial direction of the first inclined surface portion
11 is in the range of from 0.8 to 1.2 times a length (Lb) in the tyre radial direction of the second inclined surface portion
12. If the above range is not satisfied, the effect described above tends to be decreased.
[0022] It is preferred that a maximum height (Hmax) of the surface (4s) of each of the marks 4 from the reference
surface (x) is larger than the height (H5) of the base portion 5 from the surface (2s) of each of the sidewall portions 2
from a point of view of the legibility. Note that it is preferred that a minimum height (Hmin) of the surface (4s) of each of
the marks 4 from the reference surface (x) is not more than the height (H5) of the base portion 5 from a point of view of
suppressing an increase in air resistance.
[0023] It is also possible that a middle surface portion (not shown) having a small width and parallel to the reference
surface (x) is interposed between the first inclined surface portion 11 and the second inclined surface portion 12, for
example. In this case, it is preferred that a width in the tyre radial direction of the middle surface portion is not more than
0.2 times a length in the tyre radial direction of the entire surface (4s).
[0024] Further, it is preferred that each of the first and the second inclined surface portions 11 and 12 is a flat surface,
however, they may be curved surfaces extending in a curved manner in an arc shape in the tyre radial direction, for
example.
[0025] According to claim 1, in each of the mark indicating portions 3, as shown in Figs. 4A and 4B, a surface (s) which
is either the reference surface (x) or the surface (4s) of each of the marks 4 is provided with a plurality of small protruding
portions 15 each protruding from the surface (s). Each of the small protruding portions 15 is a truncated conical protrusion
16 having a smaller diameter on a side of an upper end thereof is shown. It is preferred that each of the truncated conical
protrusions 16 has a maximum diameter (D1) in the range of from 50 to 1000 micro meters and a protruding height (H1)
from the surface (s) in the range of from 50 to 1000 micro meters, and that a distance (L1) between centers of the small
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protruding portions 15 adjacent to each other is in the range of from 200 to 1000 micro meters.
[0026] It is possible that the truncated conical protrusions 16 configured as such irregularly reflect light and make the
surface (s) (the reference surface (x) or the surface (4s) of the mark 4) look black. Thereby, it is possible that the contour
shapes of the marks 4 are made clearer, therefore, it is possible that the legibility of the marks 4 is further improved. As
a result of research by the present inventor, when the maximum diameter (D1) and the protruding height (H1) of each
of the truncated conical protrusions 16, and the distance (L1) of the truncated conical protrusions 16 are outside the
above ranges, the surface (s) looks whitish due to the reflection of light, therefore, the contrast difference between the
marks 4 and the reference surface (x) tends to be decreased. Note that by configuring each of the small protruding
portions 15 to have a truncated cone shape, it is possible that the reflection of light is further suppressed while the
strength is increased as compared with a cylindrical shape.
[0027] In this embodiment, a case is shown in which the truncated conical protrusions 16 are arranged in a grid pattern,
but they may be arranged in a staggered pattern, or may be randomly arranged as long as the distance (L1) satisfies
the above range.
[0028] Figs, 5A and 5B show an example of small protruding portions 15 that are not covered by claim 1. Each of the
small protruding portions 15 is a rib-shaped protrusion 17 having a trapezoidal cross section with a thickness thereof
decreasing toward an upper end thereof. The rib-shaped protrusions 17 can be arranged parallel to each other as shown
in Fig, 5A, or they can be arranged so as not to be parallel to each other (non-parallel) as shown in Fig. 5B. It is preferred
that each of the rib-shaped protrusions 17 has a maximum thickness (D2) in the range of from 20 to 1000 micro meters
and a protruding height (H2) in the range of from 200 to 500 micro meters, and that a distance (L2) between the rib-
shaped protrusions 17 adjacent to each other is in the range of from 10 to 800 micro meters. Note that in a case where
the rib-shaped protrusions 17 are arranged in the non-parallel manner, it is preferred that an average value of a maximum
value (L2max) and a minimum value (L2min) of the distance (L2) is in the range of from 10 to 800 micro meters.
[0029] As is the case with the truncated conical protrusions 16, it is possible that the rib-shaped protrusion 17 irregularly
reflect light and make the surface (S) (the reference surface (x) or the surface (4s) of the mark 4) look black. Thereby,
it is possible that the contour shapes of the marks 4 are made clearer, therefore, it is possible that the legibility of the
marks 4 is further improved. As a result of research by the present inventor, when the maximum thickness (D2) and the
protruding height (H2) of each of the rib-shaped protrusions 17, and the distance (L2) of the rib-shaped protrusions 17
are outside the above ranges, the surface (S) looks whitish due to the reflection of light, therefore, the contrast difference
between the marks 4 and the reference surface (x) tends to be decreased. Note that, from a point of view of the contrast,
it is more preferred that the rib-shaped protrusions 17 are arranged in the non-parallel manner.
[0030] In each of the mark indicating portions 3, it is possible that the marks 4 are directly formed on the surface (2s)
of a respective one of the sidewall portions 2 without having the base portion 5 formed thereon. In this case, the surface
(2s) of the sidewall portion 2 forms the reference surface (x). In this case, in order to distinguish the mark indicating
portions 3 from other portions, it is preferred that the surface (2s) of each of the sidewall portions 2 is provided with a
rib and the like having a small height and surrounding each of the mark indicating portions 3.
[0031] while detailed description has been made of the tyre as especially preferred embodiments of the present
invention, the present invention can be embodied in various forms without being limited to the illustrated embodiments.

Working Examples (Examples)

[0032] Tyres provided with the mark indicating portions on the surfaces of the sidewall portions were made by way of
test according to the specifications listed in Table 1, and then the legibility of the marks was compared. The height (H5)
of the base portion was the same for all of the test tyres, and the height (H) (the maximum height (Hmax) if the surface
of each of the marks was inclined) of each of the marks from the surface (the reference surface (x)) of the base portion
was the same for all of the test tyres.
[0033] In Reference 1, each of the marks had a constant height from the base portion. In Examples 2 to 5, the small
protruding portions were formed on the surfaces of the marks. In the Examples 2 and 3, the small protruding portions
were the truncated conical protrusions each having the maximum diameter (D1) of 320 micro meters and the protruding
height (H1) of 500 micro meters, and the distance (L1) was 400 micro meters. In the Examples 4 and 5, the small
protruding portions were the rib-shaped protrusions each having the maximum thickness (D2) of 160 micro meters and
the protruding height (H2) of 200 micro meters, and the distance (L2) was 200 micro meters.
[0034] The legibility was evaluated by a visual observation and the evaluation is indicated by an index based on the
Reference 1 being 100, wherein a larger numerical value is better.
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[0035] As shown in Table 1, it was confirmed that the tyres as the Examples showed excellent legibility of the marks.

Claims

1. A tyre (1) comprising a sidewall portion (2) provided with a mark indicating portion (3) having one or more marks
(4), wherein
the mark indicating portion (3) comprises a reference surface (x) provided on a surface (2s) of the sidewall portion
(2) and the one or more marks (4) formed on the reference surface (x), and
a surface (4s) of each mark (4) includes a first inclined surface portion (11) having a height (H) from the reference
surface (x) increasing outwardly in a tyre radial direction from an inner end (E1) thereof in the tyre radial direction,
and a second inclined surface portion (12) having a height (H) from the reference surface (x) increasing inwardly in
the tyre radial direction from an outer end (E2) thereof in the tyre radial direction,
characterized in that
in the mark indicating portion (3), either the reference surface (x) or the surface of each mark (4) is provided with a
plurality of small protruding portions (15),
wherein each of the small protruding portions (15) is a truncated conical protrusion (16) having a smaller diameter
on a side of an upper end thereof.

2. The tyre (1) according to claim 1, wherein
a length (La) in the tyre radial direction of the first inclined surface portion (11) is in a range of from 0.8 to 1.2 times
a length (Lb) in the tyre radial direction of the second inclined surface portion (12).

3. The tyre (1) according to claim 1, wherein
each of the truncated conical protrusions (16) has a maximum diameter (D1) in a range of from 50 to 1000 micro
meters and a protruding height (H1) in a range of from 50 to 1000 micro meters, and
a distance (L1) between centers of the truncated conical protrusions (16) adjacent to each other is in a range of
from 200 to 1000 micro meters.

4. The tyre (1) according to any one of claims 1 to 3, wherein
the mark indicating portion (3) is provided with a base portion (5) projecting from the surface (2s) of the sidewall

Table 1.

Ref.1 Ex.1* Ex.2 Ex.3 Ex.4* Ex.5

< Mark indicating portion >

Base portion Present Absent Present

Mark Present

1 First inclined surface 
portion Absent Present

1 second inclined 
surface portion Absent Present

1 Ratio of Length (La) 
and Length (Lb) - 1

1 Magnitude relation 
between Maximum height 
(Hmax) and Height (H5)

Hmax > H5 - Hmax > H5

Small protruding portion Absent Absent
Truncated 

conical 
protrusion

Truncated 
conical 

protrusion

Rib-shaped 
protrusion 
(parallel)

Rib-shaped 
protrusion (non-

parallel)

Legibility 100 108 113 105 130 135

* not according to claim 1
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portion (2) at a constant height (H5), and
a surface (5s) of the base portion (5) forms the reference surface (x).

5. The tyre (1) according to claim 4, wherein
a maximum height (Hmax) of the surface (4s) of each mark (4) from the reference surface (x) is larger than the
height (H5) of the base portion (5) from the surface (2s) of the sidewall portion (2).

Patentansprüche

1. Reifen (1), der einen Seitenwandabschnitt (2) umfasst, der mit einem Markierungsanzeigeabschnitt (3) versehen
ist, der eine oder mehrere Markierungen (4) aufweist, wobei

der Markierungsanzeigeabschnitt (3) eine Bezugsoberfläche (X), die auf einer Oberfläche (2s) des Seiten-
wandabschnitts (2) vorgesehen ist, und die eine oder mehreren Markierungen (4) umfasst, die auf der Bezugs-
oberfläche (X) gebildet sind, und
eine Oberfläche (4s) jeder Markierung (4) einen ersten geneigten Oberflächenabschnitt (11), welcher eine Höhe
(H) von der Bezugsoberfläche (X) aufweist, die nach außen in einer Reifenradialrichtung von einem inneren
Ende (E1) davon in der Reifenradialrichtung zunimmt, und einen zweiten geneigten Oberflächenabschnitt (12)
umfasst, welcher eine Höhe (H) von der Bezugsfläche (X) aufweist, die nach innen in der Reifenradialrichtung
von einem äußeren Ende (E2) davon in der Reifenradialrichtung zunimmt,
dadurch gekennzeichnet, dass
in dem Markierungsanzeigeabschnitt (3) entweder die Bezugsoberfläche (X) oder die Oberfläche jeder Markie-
rung (4) mit einer Vielzahl von kleinen vorstehenden Abschnitten (15) versehen ist,
wobei jeder der kleinen vorstehenden Abschnitte (15) ein kegelstumpfförmiger Vorsprung (16) ist, der einen
kleineren Durchmesser auf einer Seite eines oberen Endes davon aufweist.

2. Reifen (1) nach Anspruch 1, wobei
eine Länge (La) in der Reifenradialrichtung des ersten geneigten Oberflächenabschnitts (11) in einem Bereich vom
0,8- bis 1,2-fachen einer Länge (Lb) in der Reifenradialrichtung des zweiten geneigten Oberflächenabschnitts (12)
liegt.

3. Reifen (1) nach Anspruch 1, wobei

jeder der kegelstumpfförmigen Vorsprünge (16) einen maximalen Durchmesser (D1) in einem Bereich von 50
bis 1000 Mikrometern aufweist und eine Vorstandshöhe (H1) in einem Bereich von 50 bis 1000 Mikrometern
aufweist, und
eine Distanz (L1) zwischen Zentren der kegelstumpfförmigen Vorsprünge (16), die benachbart zueinander sind,
in einem Bereich von 200 bis 1000 Mikrometer liegt.

4. Reifen (1) nach einem der Ansprüche 1 bis 3, wobei

der Markierungsanzeigeabschnitt (3) mit einem Basisabschnitt (5) versehen ist, der von der Oberfläche (2s)
des Seitenwandabschnitts (2) mit einer konstanten Höhe (H5) vorsteht, und
eine Oberfläche (5s) des Basisabschnitts (5) die Bezugsoberfläche (X) bildet.

5. Reifen (1) nach Anspruch 4, wobei
eine maximale Höhe (Hmax) der Oberfläche (4s) jeder Markierung (4) von der Bezugsoberfläche (X) größer ist als
die Höhe (H5) des Basisabschnitts (5) von der Oberfläche (2s) des Seitenwandabschnitts (2).

Revendications

1. Pneumatique (1) comprenant une portion formant paroi latérale (2) dotée d’une portion d’indication de repère (3)
ayant un ou plusieurs repères (4), dans lequel
la portion d’indication de repère (3) comprend une surface de référence (x) prévue sur une surface (2s) de la portion
formant paroi latérale (2) et lesdits un ou plusieurs repères (1) formés sur la surface de référence (x), et
une surface (4s) de chaque repère (4) inclut une première portion de surface inclinée (11) ayant une hauteur (H)
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depuis la surface de référence (x) qui augmente vers l’extérieur dans une direction radiale du pneumatique depuis
une extrémité intérieure (E1) de celle-ci dans la direction radiale du pneumatique, et une seconde portion de surface
inclinée (12) ayant une hauteur (H) depuis la surface de référence (x) qui augmente vers l’intérieur dans la direction
radiale du pneumatique depuis une extrémité extérieure (E2) de celle-ci dans la direction radiale du pneumatique,
caractérisé en ce que
dans la portion d’indication de repère (3) soit la surface de référence (x) soit la surface de chaque repère (4) est
dotée d’une pluralité de petites portions en projection (15),
dans lequel chacune des petites portions en projection (15) est une projection conique tronquée (16) ayant un
diamètre plus petit sur un côté de son extrémité supérieure.

2. Pneumatique (1) selon la revendication 1, dans lequel
une longueur (La) dans la direction radiale du pneumatique de la première portion de surface inclinée (11) est dans
une plage de 0,8 à 1,2 fois une longueur (Lb) dans la direction radiale du pneumatique de la seconde portion de
surface inclinée (12).

3. Pneumatique (1) selon la revendication 1, dans lequel
chacune des projections coniques tronquées (16) a un diamètre maximum (D1) dans une plage de 50 à 1000
micromètres et une hauteur de projection (H1) dans une plage de 50 à 1000 micromètres.

4. Pneumatique (1) selon l’une quelconque des revendications 1 à 3, dans lequel
la portion d’indication de repère (3) est dotée d’une portion de base (5) qui se projette depuis la surface (2s) de la
portion formant paroi latérale (2) à une hauteur constante (H5), et
une surface (5s) de la portion de base (5) forme la surface de référence (X).

5. Pneumatique (1) selon la revendication 4, dans lequel
une hauteur maximum (Hmax) de la surface (4s) de chaque repère (4) depuis la surface de référence (x) est plus
grande que la hauteur (H5) de la portion de base (5) depuis la surface (2s) de la portion formant paroi latérale (2).
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