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(57) Abstract: A long ornament member W has an attaching portion 1 and an ornamental portion 3 constituted by vulcanized rubber
& integrally formed on a surface of the attaching portion 1. The ornamental portion 3 has a surface roughened by plural microcapsules
& thermally expanded therein, plural concave portions 6a outwardly opened in the microcapsules 6 that burst on or in the vicinity of

the ornamental portion 3, and plural projection portions 6b constituted by outwardly swelling the microcapsules 6 expanded in the
O vicinity of the surface. At least one of plural convex ridges and plural concave grooves are formed on the surface of the ornamental
portion 3, the convex ridges extending along at least one of a longitudinal direction and a lateral direction that crosses the longitudinal
direction, the concave grooves extending along at least one of the longitudinal direction and the lateral direction.
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DESCRIPTION

LONG ORNAMENT MEMBER AND METHOD FOR MANUFACTURING THE SAME

<Technical Field>

The present invention relates to a long ornament member
having an ornamental portion that provides a woven fabric-like

appearance and to a manufacturing method thereof.

<Background Art>

Trimming members, such as a weather strip, which is
attached along an opening edge of an opening/closing door of
a vehicle like an automobile, for preventing rainwater from
entering inside the vehicle, are cited as the long ornament
member. An elongated sealing member to be inserted into and
used for sealing the gap between one wall panel and an
adjacent wall panel of a building is cited as another example
of the long ornament member. It is usual that the ornament
members, such as the weather strip and the sealing member,
are elongatedly formed by extrusion-molding of kneaded black
rubber, into which black carbon is mixed, and that the ornament
member is produced by being cut to a predetermined length.

Regarding the weather strip among the aforementioned
trimming members, with the diversificationof taste, there have

been demands for a weather strip whose visible part (or
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ornamental portion) shows a color and a pattern respectively
matching (or being harmonious with) the color, which is other
than black that the rubber shows, and the pattern, especially,
of the interior component of a vehicle. To meet such demands,
it has been performed to adhere a cloth actually showing a
non-black color to the surface of the black ornamental portion.
However, the cost of the cloth is high. Also, there is a limit
to the choice of adhesive suitable for adhering the cloth.
Additionally, the adhesion process needs complex and
troublesome control, which results in an increase in the
manufacturing cost of the ornament member. To solve the
aforementioned problem, the applicant of the present
application has proposed a trimming member, which can be easily
manufactured, and a manufacturing method (see
JP-A-2002-146087) .

However, although the invention described in
JP-A-2002-146087 shows good effects against the problem, an
ornament member eghibiting an appearance, which more closely
resembles the appearance of an actual woven cloth, has become
demanded with advancement of the performance thereof required

by consumers.

<Disclosure of the Invention>
An object of the present invention is to provide an

ornament member, which shows an appearance more resembling the
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appearance of an actual woven cloth, from the standpoint that
is an extension of the inventiondisclosed in JP-A-2002-146087,

and to provide a manufacturing method thereof.

To solve the aforementioned problems, according to a
first aspect of the invention, there is provided a long ornament
member having an attaching portion being attachable to a body
to be attached; and an ornamental portion made of a vulcanized
rubber and integrally formed on a surface of the attaching
portion; wherein the ornamental portion has a surface roughened
by a plurality of microcapsules thermally expanded in the
ornamental portion, a plurality of concave portions of the
microcapsules burst on or in the vicinity of the surface, the
concave portions being outwardly opened, and a plurality of
projection portions constituted by the microcapsules expanded
in the vicinity of the surface and swelling outwardly; and
wherein the surface of the ornamental portion is provided with
at least one of plural convex ridges and plural concave grooves,
the convex ridges extending along at least one of a longitudinal
direction and a lateral direction that crosses the longitudinal
direction, the concave grooves extending along at least one
of the longitudinal direction and the lateral direction.

According to a second aspect of the invention, in the
member according to the first aspect, at least one of the convex
ridges and the concave grooves are configured in a manner that

at least one of discontinuityportions and deformation portions
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are formed at irreqgular positions in an extending direction
thereofbyat least one of the concave portions andtheprojection

portions.

The surface of the ornamental portion formed of
vulcanized rubber is formed into an irregularly roughened
surface due to the combination of the many fine microcapsules
thermally expanded therein, the concave portions formed due
to the burst of microcapsules provided on or in the vicinity
of the surface, and the projection portions formed due to the
swelling of the microcapsules provided on the surface. Thus,
the ornament member provides an appearance closely resembling
that of an actual woven cloth. The plural longitudinal or
lateral convex ridges and/or the longitudinal or lateral concave
grooves are formed on such a roughened surface of the ornamental
portion in such a way as to extend along the longitudinal or
lateraldirectionthereof. Thislongitudinalor lateral convex
ridge and/or the longitudinal or lateral concave dgroove are
interrupted or deformed due to the interference by the concave
portions and/or the projection portions, because of which the
surface of the ornamental portion is formed into the roughened
surface. The monotonous linearity of the longitudinal or
lateral convex ridge and/or the longitudinal or lateral concave
groove is changed, so that a surface pattern having fine ups
and downs is formed. Consequently, the surface of the

ornamental portion provides an appearance closely resembling



WO 2005/028231 PCT/JP2004/012678

that of a woven cloth, so that the decorativeness thereof is
enhanced. Also, the ornamental portion, whose surface
providinganappearance,whichcloselyresemblesthatofawoven
cloth, is formed integrally with the attaching portion.

Further, according to a third aspect of the invention,
inthememberaccordingtothefirstorsecondaspect,thesurface
of the ornamental portion is provided with at least one of the
convex ridges and concave grooves which extend along the
‘longitudinal direction, and at least one of the convex ridges
and concave grooves which extend along the lateral direction.

In addition to the advantages and effects of the first
or second aspect of the invention, the third aspect has the
following advantages and effects. The lateral convex ridges
and/or the lateral concave grooves are formed and intersect
with the longitudinal convex ridges and/or the longitudinal
convex grooves. Thus, a pattern constituted by quadrangles
is formed continuously in the longitudinal direction and/or
in the direction of width. Consequently, a pattern, which
resembles a cross pattern woven in a cloth, is formed in the
surface thereof. The decorativeness thereof is enhanced still
more.

Furthermore, according to a forth aspect of the
invention, in the member according to one of the first to third
aspects,theplurallongitudinalconvexridgesand/ortheplural

longitudinal concave grooves are formed at an interval that



WO 2005/028231 PCT/JP2004/012678

is in a range of 0.1 mm to 5 mm.

In addition to the advantages and effects of one of the
first to third aspects of the invention, the fourth aspect has
the following advantages and effects. That is, in a case where
the interval at which the longitudinal convex ridges and/or
the longitudinal concave grooves are formed, is within the
aforementioned range, the ornament portion has an appearance,
which closely resembles that of an actual woven cloth. Thus,
the decorativeness thereof is enhanced.

Further, according to a fifth aspect of the invention,
in the member according to one of the first to fourth aspects,
theplural longitudinal convex ridgesor theplural longitudinal
concave grooves are formed in a manner that a projection height
of theplural longitudinal convex ridges or a depth of the plural
longitudinal concave grooves is in a range of 0.1 mm to 2 mm.

In addition to the advantages and effects of one of the
first to fourth aspects of the invention, the fifth aspect has
the following advantages and effects. That is, in a case where
the projection height of the longitudinal convex ridggs or the
depth of the longitudinal concave grooves is within the
aforementioned range, the ornament portion has an appearance,
which closely resembles that of an actual woven cloth. Thus,
the decorativeness thereof is enhanced.

Furthermore, accordingtoasixthaspectoftheinvention,

in the member according to one of the first to fifth aspects,
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the plural lateral convex ridges or the plural lateral concave
grooves are formed at an interval that is in a range of 0.1
mm to 5 mm. According to the sixth aspect, the interval, at
which the lateral convex ridges or the lateral concave grooves
are formed, is set to be within the aforementioned range, so
that the appearanée of the surface of the ornamental portion
is made to more closely resemble the appearance of an actual
woven cloth. Consequently, the decorativeness thereof is
enhanced still more.

Further, according to a seventh aspect of the invention,
in the member according to one of the first to sixth aspects,
the plural lateral convex ridges or the plural lateral concave
grooves are formed in a manner that a projection height of the
plural lateral convex ridges or a depth of the plural lateral
concave grooves is in a range of 0.1 mm to 2 mm. According
to the seventh aspect, the projection height of the lateral
convex ridge or the depth of the lateral groove, in addition
totheprojectionheightofthelongitudinalconvexridgeand/or
the presence of the longitudinal concave groove, are set to
be within the aforementioned range. Thus, the appearance of
the surface of the ornamental portion is made to more closely
resemble theappearanceofanactualwovencloth. Consequently,
the decorativeness thereof is enhanced still more.

Furthermore, according to an eighth aspect of the

invention, in the member according to one of the first to seventh
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aspects, the ornamental portion is formed in a layer on the
surface of the attachingportion. Thus, the ornamental portion
can be formed in such a way as to be thin, so that the extrusion
molding of the member can be easily conducted.

Furthermore, accordingtoaninthaspectoftheinvention,
in the member according to one of the first to eighth aspects,
adepth of the groove in the ornamental portionis limitedwithin
a thickness of the ornamental portion. Thus, the ground color
of the attaching portion is not exposed. The entire ornamental
portion can provide an appearance closely resembling that of
an actual woven cloth.

Further, according to a tenth aspect of the invention,
in the member according to one of the first to ninth aspects,
the grooves in the ornamental portionhave V-shapedcrosssection.
Thus, the visibility of the concave grooves in the surface of
the ornamental portion is high, so that the appearance of the
surface of the ornamental portion can be provided in such a
way as to be close to that of an actual woven cloth.

Furthermore, according to an eleventh aspect of the
invention, in the member according to one of the first to tenth
aspects, the ornamental portion has a color differing from that
of the attaching portion. Thus, the color of the ornamental
portion can be set to be an optimum color, regardless of the
ground color of the attaching portion.

Furthermore, according to a twelfth aspect of the
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invention, in the member according to the eleventh aspect, the
ornamental portion has a color being lighter than that of the
attaching portion. Thus, the concave grooves and the convex
ridges are clearly visually noticed.

Further, according to a thirteenth aspect of the
invention, in the member according to one of the first to twelfth
aspects, the convex ridges and/or concave grooves of the
ornamental portion are each formed like a straight line. Thus,
the convex ridges and/or the concave grooves can be set in such
a manner as to be similar in shape to those of an actual woven
cloth.

Furthermore, according to a fourteenth aspect of the
invention, in the member according to one of the first to twelfth
aspects, the convex ridges and/or concave grooves of the
ornamental portion are each formed like a curved line. Thus,
a surface pattern, which is more conspicuous than that of an
actual wovencloth, canbe formedon the surfaceof the ornamental
portion.

Further,accordingtoafifteenthaspectoftheinvention,
inthemember accordingtooneof the first to fourteenthaspects,
a surface modified layer that enhances at least one of
wear-resistance andweather-resistance is formed on the surface
of the ornamental portion. Thus, even when used for a long
time, the surface of the ornamental portion can be maintained

so that the appearance thereof closely resembles the appearance
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of an actual woven cloth.

Furthermore, according to a sixteenth aspect of the
invention, in the member according to the fifteenth aspect,
thesurfacemodifiedlayeriseatransparentlayerthroughwhich
the surface of the ornamental portion is visible. Thus, even
when used for a long time, the surface of the ornamental portion
can be maintained so that the appearance thereof closely
resembles the appearanceofanactual wovencloth. Additionally,
thesurfacecoloroftheornamentcolorcanberecognizedalmost
just as it is.

Further, according to a seventeenth aspect of the
invention,inthenmmberaccordingtothefifteenthorsixteenth
aspect, the modified layer is a silicone resin coat. Thus,
inadditiontotheadvantagesandeffectsofthefifteenthaspect,
the wear-resistance and the weather-resistance of the member
can be enhanced still more.

Furthermore, according to an eighteenth aspect of the
invention, in the member according to one of the first to
seventeenth aspects, the long ornament member is a vehicle
weather strip. Theweather strip is attached to apredetermined
part of a vehicle in such a way as to be in a state in which
the weather strip is exposed to the visible outside. Thus,
the decorating effect of the member can be enhanced by forming
the ornamental portion integrally with the surface of the

attaching portion.

10
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Further, according to a nineteenth aspect of the
invention, in the member according to the eighteenth aspect,
the weather strip is a door opening trim. The door opening
trim is attached along a door opening edge of the body of the
vehicle and exposed each time a door is opened. Thus, the
decorating effect of theweather strip canbe enhancedby forming
the ornamental portion integrally with the surface of the
attaching portion.

Further, accordingtoatwentiethaspectoftheinvention,
in the member according to the nineteenth aspect, the door
opening trim has a concealing lip and the ornamental portion
is integrally formed on a surface of the concealing lip and/or
a vehicle interior side surface of the attaching portion.

Further, according to a twenty-first aspect of the
invention, in the member according to the eighteenth aspect,
the weather strip has a hollow seal portion, and the ornamental
portion is integrally formed on a surface of the hollow seal
portion. Because substantially the entire hollow seal portion
of the door opening trim is noticed each time when the door
is opened, the decorativeness of the door opening trim at the
time of opening the door canbe enhancedby forming the ornamental
portion integrally with the surface of the hollow seal portion.

Furthermore, according to a twenty-second aspect of the
invention, in the member according to the eighteenth aspect,

the weather strip is a trunk seal trim. Because substantially

11
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the entire trunk seal trim is exposed each time when the trunk
lid is opened, the appearance of a trunk seal part at the time
of opening the 1id of the trunk room can be improved by forming
the ornamental portion integrallywith the surface of thehollow
seal portion.

Further, according to a twenty-third aspect of the
invention, in the member according to the twenty-second aspect,
the trunk seal trim has a concealing lip and the ornamental
‘portion is integrally formed on a surface of the concealing
lip and/or a vehicle interior side surface of the attaching
portion. Because the concealiﬁg lip of the trunk seal trim
is used for concealing a terminal portion of equipment like
acarpet inthe trunkroom, thedecorativenessofapart extending
from the trunk seal trim to the equipment in the trunk room
canbe enhancedby formingtheornament portionintegrally formed
with the concealing lip and/or the vehicle interior side surface
of the attaching portion.

Further, according to a twenty-fourth aspect of the
inventiog, in the member according to onerof the eighteenth
to twenty-third aspects, the whether strip further has a metal

Ccore.

Furthermore, according to a twenty-fifth aspect of the
invention, there is provided a method of manufacturing a long
ornament member having an attaching portion being attachable

to a body to be attached and an ornamental portion made of a

12
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vulcanizedrubber integrally formedonasurfaceof theattaching
portion, the method including the steps of: integrating a
predetermined attaching-portion forming part made of an
unvulcanized rubber mixed with an vulcanizing agent and a
predetermined ornamental-portion forming part made of an
unvulcanized rubber mixed with a vulcanizing agent and a
plurality of fine thermo-expandable microcapsules and
extruding an integrated part from a rubber extrusion die in
a state in which at least one of plural longitudinal concave
grooves and longitudinal convex ridges continuously extending
inparallelonasurfaceof thepredeterminedornamental-portion
forming part are formed, the rubber extrusion die having an
orifice whose shape corresponds to that of a cross section of
the long ornament member and having at least one of projections
and recesses formed on an inner surface of an ornamental portion
extrusion part of the orifice of the rubber extrusion die;
heating the predetermined ornamental-portion forming part and
forming a plurality of outwardly opened concave portions on
a surface of the predetermined ornamental-portion forming part
by expanding at least a part of the microcapsules on or in the
vicinity of a surface in such a way as to exceed a limit and
burst, and expanding the microcapsules provided in the vicinity
of the surface of the predetermined ornamental-portion forming
part to form a plurality of projection portions swelling

outwardly, so that at least one of the longitudinal concave

13
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grooves and longitudinal convex ridges of the predetermined
ornamental-portion forming part are interrupted or deformed
at irregular positions in the longitudinal direction; and
changing the unvulcanized rubber of the predetermined
ornamental-portion forming part and the predetermined
attaching-portion forming part into a vulcanized rubber having
rubber-like elasticity by vulcanizing through the heating of

the predetermined ornamental-portion forming part.

According to the twenty-fifth aspect of the invention,
in the step of extruding the predetermined ornamental-portion
forming part form the ornamental portion extrusion part of the
orifice of the rubber extrusion die, the plural longitudinal
concave grooves and/or the longitudinal convex ridges
continuously extending in the longitudinal directionare formed
in the surface of the predetermined ornamental-portion forming
part by the projections and/or the recesses formed on the inner
surfaceof theornamental portionextrusionpartof theextrusion
die. Also, in the step of heating the predetermined
ornamental-portion forming part, the many concave portions
and/or the projection portions are formed in the predetermined
ornamental-portion forming part due to the expansion and burst,
and the expansion and projection of the microcapsules provided
in the surface layer. Such concave portions and/or the
projection portions break and/or deform the longitudinal

concave grooves and/or the longitudinal convex ridges. Thus,

14
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a long ornament member having.an ornamental portion, which
provides an appearance closely resembling that of an actual
woven cloth, can easily and continuously be formed from the

extrusion die.

Further, according to a twenty-sixth aspect of the
invention; there is provided a method of manufacturing a long
ornament member having an attaching portion being attachable
to a body to be attached and an ornamental portion made of a
vulcanizedrubber integrally formedonasurfaceof theattaching
portion, the method including the steps of: extruding a
predetermined attaching-portion forming part made of an
unvulcanized rubber mixed with a vulcanizing agent and a
predetermined ornamental-portion forming part made of an
unvulcanized rubber mixed with a vulcanizing agent and a
pluralityof fine thermo-expandablemicrocapsules froma rubber
extrusion die having an orifice whose shape corresponds to that
-of a cross section of the long ornament member; forming at least
one of plural longitudinal convex ridges and longitudinal
concavegroovescontinuouslyextendingjJ)parallelcnnasurface
of the extruded predetermined ornamental-portion forming part;
heating the predetermined ornamental-portion forming part and
forming a plurality of outwardly opened concave portions on
a surface of the predetermined ornamental-portion forming part
by expanding at least a part of the microcapsules on or in the

vicinity of a surface in such a way as to exceed a limit and

15
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burst, and expanding the microcapsules provided in the vicinity
of the surface of the predetermined ornamental-portion forming
part to form a plurality of projection portions swelling
outwardly, so that at least one of the longitudinal concave
grooves and longitudinal convex ridges are interrupted or
deformedatjlregularpositionsinthe1ongitudinaldirection;
and changing the unvulcanized rubber of the predetermined
ornamental-portion forming part and the predetermined
attaching-portion forming part into a vulcanized rubber having
rubber-like elasticity by vulcanizing through the heating of

the predetermined ornamental-portion forming part.

According tothe twenty-sixthaspect, thestepof forming
theplural longitudinal convex ridges and/or the concave grooves,
which extend continuously in the longitudinal direction in
parallel with one another, in the surface of the predetermined
ornamental-portion forming part can be performed after the
predetermined ornamental-portion forming part is extruded from
the rubber extrusion die. Thus, the convex ridges and/or the
concave grooves can freely be formed in such a way as to extend
in a direction‘intersecting with the longitudinal direction.

Furthermore, according to a twenty-seventh aspect of
the invention, in the method according to the twenty-fifth or
twenty -sixth aspect, before completion of vulcanizing of the
predetermined ornamental-portion forming part, plural lateral

convex ridges and/or lateral concave grooves are formed in such

16
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a way as to extend in a direction, in which the plural lateral
convex ridges and/or lateral concave grooves intersect with
the longitudinal convex ridges and/or longitudinal concave
grooves, to thereby form a pattern that is constituted by many
quadrangleseachenclosedby the longitudinal andlateral convex
ridges and/or the longitudinal and lateral concave grooves.

In addition to the advantages and effects of the
twenty-fifthor twenty-sixth aspect, the twenty-seventh aspect
of the inventionhas the followingadvantages andeffects. That
is, a pattern constituted by many quadrangles is continuously
formed in the surface of the ornamental portion, in addition
to theé pattern constituted mainly by the longitudinal convex
ridges and/or the concave grooves, which are interrupted and
deformed. Thus, an ornament member providing an appearance,
which is by no means inferior to that of a real woven cloth,
can easily be formed.

Further, according to a twenty-eighth aspect of the
invention, in the method according to the twenty-fifth or
twenty-sixth aspect, the predetermined ornamental-portion
forming part ié extruded in a state in which the microcapsules
are not burst. Because the many microcapsules provided in the
predetermined ornamental-portion forming part partly burst
during a state in which no pressure acts on the surfaces thereof
after the extrusion, so that an uneven pattern is formed on

the surface of the ornamental portion, the uneven pattern can

17
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easily be formed on the surface of the ornamental portion.

Furthermore, according to a twenty-ninth aspect of the
invention, in the method according to one of the twenty-fifth
to twenty-eighth aspects, When heating the predetermined
ornameﬁtal—portion forming part, the predetermined
ornamental-portion forming part is heated to a temperature
sufficient to cause an outer shell of themicrocapsule to soften
and burst due to a pressure of an internal gas, and the
unvulcanized rubber is vulcanized by the heating of the
predetermined ornamental-portion forming part. According to
the twenty-ninth aspect, the microcapsules burst in an optimal
state in which no externally pressure is acted when the
unvulcanized rubber is vulcanized, optimum uneven patterns due
to the burst of the microcapsules can be formed on the surface
of the ornamental portion, simultaneously with the
vulcanization of the unvulcanized rubber constituting the
.ornamental portion.

Further, accordingtoathirtiethaspectof theinvention,
in the method according to the twenty-sixth aspect, before
completion of vulcanizing the unvulcanized rubber of the
predetermined ornamental-portion forming part, at least
softening and expansion of the outer shell of the microcapsule
are finished. Because the vulcanization is performed after
theunevenpatternduetotheburstofthendcrocapsuleisformed

on the surface of the predetermined ornamental-portion forming

18
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part, the expansion and the burst of the microcapsules are
restricted or prevented.

Furthermore, according to a thirty-first aspect of the
invention, in the method according to the twenty—ninth or
thirtieth aspect, during the predetermined ornamental-portion
forming part made of the unvulcanized rubber is heated, at least
softening and expansion of the outer shell of the microcapsule
are started when the Mooney viscosity of the predetermined
ornamental-portion forming part is lowered by the heating than
that of the predetermined ornamental-portion forming part
before being heated. Thus, the expansion of the microcapsule
is facilitated. Consequently, the formation of the uneven
pattern due to the microcapsules is facilitated.

Further, according to a thirty-second aspect of the
invention, in the method according to one of the twenty-fifth
to thirty-first aspects, expansion of microcapsules and
~volume-expansion of the predetermined ornamental-portion
forming part are performed by heating the predetermined
ornamental-portion formingpart, inthe surfaceof which concave
grooveseachhévingapuedeterminedwidthareformed,tothereby
reduce the width of the concave grooves from the width of the
concave grooves before being heated. Thus, the width of the
concave grooves finally formed in the surface of the ornamental
portion can be narrowed in such a way as to be close to the

width of those of an actual woven cloth.

19
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Furthermore, according to a thirty-third aspect of the
invention, there is provided a method of manufacturing a long
ornament member havinganornamental portionmadeof avulcanized
rubber, the method including the steps of: extruding the long
ornament member with a predetermined ornamental-portion
forming pért made of an unvulcanized rubber mixed with a
vulcanizing agent and a plurality of fine thermo-expandable
microcapsules from a rubber extrusion die in a state in which
at least one of plural longitudinal concave grooves and
longitudinal convex ridges continuously extending in parallel
on a surface of the predetermined ornamental-portion forming
part are formed, the rubber extrusion die having an orifice
whose shape corresponds to that of a cross section of the long
ornament member and having at least one of plural projections
and recesses formed on an inner surface of an ornamental portion
extrusion part of the orifice of the rubber extrusion die; and
‘heating the predetermined ornamental-portion forming part.

Further, according to a thirty-fourth aspect of the
invention, there is provided a method of manufacturing a long
ornament member havinganornamental portionmadeofavulcanized
rubber, the method including the steps of: extruding the long
ornament member with a predetermined ornamental-portion
forming part made of an unvulcanized rubber mixed with a
vulcanizing agent and a plurality of fine thermo—expandable

microcapsules from a rubber extrusion die having an orifice

20
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whose shape corresponds to that of a cross section of the long
ornament member; forming at least one of plural longitudinal
convex ridges and longitudinal concave grooves continuously
extending inparallel ona surface of the extruded predetermined
ornamental-portion forming part; and heating the predetermined

ornamentai-portion forming part.

The long ornament member according to the invention
provides an appearance, which is in no way inferior to the
appearance of an actual woven cloth, due to the combination
of the longitudinal convex ridges and/or the longitudinal
concave grooves formed in the ornamental portion, the expansion
and burst of the microcapsules mixed and kneaded (or dispersed)
inthematerial of the ornamental portion, and the unevenpattern
(or the roughened surface pattern) formed on the surface of
the ornamental portion. Consequently, the decorativeness of
the member can be considerably enhanced.

The method of manufacturing a long ornament member
according to the invention uses one of or the combination of
the rubber extrusion die, in which the projections and/or the
recesses are formed in the ornamental portion extrusion part
(the inner surface of the flow path of the extrusion die) of
the orifice thereof, and the roller, in the peripheral surface
of which the projections and/or the recesses are formed.
According to the method of the invention, preliminarily, the

microcapsules are mixed and kneaded (or dispersed) in the
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material of the ornamental portion. Then, the material is
extruded fromtheorifice andvulcanized. Thus, alongornament

member having a woven-fabric-1like surface can easily be formed.

<Brief Description of the Drawings>

FIG. 1is aschematicplan arrangement view illustrating
a manufacturing apparatus including a rubber extrusion die for
carrying out the invention;

FIG. 2 is aperspective view illustrating an outlet side
part of the rubber extrusion die;

FIG. 3 is an elevational view of the rubber extrusion
die viewed from a downstream side thereof;

FIG. 4 is a cross-sectional view taken along line X-X
in FIG. 3;

FIG. 5 is a schematic cross-sectional view (taken along
lineY-YinFIG. 4) illustratingthat longitudinal convex grooves
are formed in a surface of a predetermined ornamental-portion
forming part by projections formed along an extrusiondirection
(a direction perpendicular to a surface of. the sheet of FIG.
5) in an extrusion surface (an inner wall surface of a flow
path) of an orifice in an end plate of the extrusion die;

FIG. 6 is a schematic cross-sectional view illustrating
that a lateral concave groove is formed in a surface of the
predetermined ornamental-portion forming part by a lateral

concave groove providing roller;
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FIG. 7 is a partly enlarged plan view illustrating the
predetermined ornamental-portion forming part of a weather
strip;

FIG. 8 is a cross—-sectional view taken along line Z-2Z
in FIG. 7;

FIG. 9 is a partly enlarged plan view illustrating an
ornamental portion, which mainly shows the relation among many
microcapsules exposed on a surface thereof, longitudinal
concave grooves and lateral concave grooves;

FIG. 10 is a cross-sectional view illustrating the
ornamental portion;

FIG. 11 is a schematic enlarged cross-sectional view
illustrating the ornamental portion of the weather strip, which
mainly shows the expansion explosion and the expansion
projection of the microcapsule;

FIG. 12 is a cross-sectional view illustrating the
weather strip in a state before the attaching portion is folded;

FIG. 13 is a cross-sectional view illustrating the
weather strip in a state after the attaching portion is folded;

FIG. 14 is aschematiccross-sectionalviewillustrating
that plural grooves are formed in the extrusion surface (the
innerwall surface of the flowpath) of theorificeof theweather
strip of the extrusion die, and that the longitudinal convex
ridges are formed in the ornamental portionof the weather strip;

FIG. 15 is a front view illustrating a state in which
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longitudinal concave curved grooves and lateral concave curved
grooves are simultaneously formed in a surface of the
predetermined ornamental-portion forming part after the
weather strip is extruded erm the rubber extrusion die by the
concave groove providing roller;

FIG. 16 is a partly exploded plan view illustrating the
predetermined ornamental-portion forming part of the weather
strip in which the longitudinal concave curved grooves and the
lateral concave curved grooves are formed by the concave groove
providing roller;

FIG. 17 isacross-sectional viewillustrating aweather
strip serving as a door opening trim;

FIG. 18 is a cross-sectional view illustrating a trunk
room seal (or weather strip) onwhich the invention ispracticed;
and

FIG. 19 is a perspective view illustrating an outlet

side part of the rubber extrusion die of a modified example.

<Best Modes for Carrying Out the Invention>

Hereinafter, the invention is described in detail with
reference to a best mode for carrying out the invention and
other modes. FIG. 1 is a schematic plan arrangement view
illustrating a manufacturing apparatus including a rubber
extrusion die F for carrying out the invention. FIG. 2 is a

perspective view illustrating an outlet side part of the rubber
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extrusion die F. FIG. 3 is an elevational view viewed from
the downstream side thereof. FIG. 4 is a cross-sectional view
taken along line X-X in FIG. 3. First, a weather strip W; will
bedescribed,andthenanappa;atusandanethodofnmnufacturing
the.weather strip W; will be described. Incidentally, in the
case of describing the method of manufacturing the weather strip
W,, the terms “predetermined attaching-portion forming part
1’,” “predetermined seal-portion forming part 2’,” and
“predetermined ornamental-portion forming part 3’” are
sometimes used in the prdcess of molding for describing an
attaching portion 1, a seal portion 2, and an ornamental portion
3 of the weather strip W, as parts of the weather strip W,
respectively.

As shown in FIG. 13, the weather strip W;, which is a
completed product, serves as a door opening trim, which is
attached along a circumferential edge portion of a door opening
.of a vehicle body of an automobile, for sealing between the
door opening and the door. The weather strip W, is an elongated
element in which the hollow seal portion 2 is integrally formed
with the cross;sectionally U-shaped attaching portion 1, and
in which the ornamental portion 3 is formed in a layer on the
surface of the attaching portion 1. A reinforcing metal core
4 constitutedby a sheet metal strip is embedded in the attaching
portion 1. Plural gripping lips 5 each for gripping a flange

of the body to be attached (not shown) by gripping are formed
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on the opposed inner surfaces of the attaching portion 1 in
such a way as to protrude therefrom. Preferably, the attaching
portion 1 is molded by using kneaded and vulcanized EPDM (an
ethylene-propylene-diene terpolymer), into which 20 % to 40 %
carbon black by mass is mixed. Preferably, the hollow seal
portion 2 is made of a rubber material (for instance, kneaded
sponge EPDM, into which 20 % to 40 % carbon black by mass is
mixed (before foamed)), which is softer than the vulcanized
EPDMof the attachingportionlandexcels inelasticdeformation.
The ornamental portion 3 is vulcanized after unvulcanized and
kneaded rubber, into which a vulcanizing agent and many fine
expansive microcapsules 6 are mixed, is extruded. The
ornamental portion 3 of the completed weather strip W; contains
many expanded microcapsules and many microcapsules burst after
expanded in the surface thereof.

For the viewpoint of enhancing the decorativeness of
the ornamental portion 3, preferably, the rubber constituting
the ornamental portion 3 may be EPDM, CSM, CPE, or silicone
rubber, which is colored in color different from the color of
the attaching portion. It is especially preferable that such
rubber is colored in color being lighter than the color of the
attachingportion, and that the color of the rubber is harmonious
with the color of the vehicle interior component. The rubber
material of the ornamental portion 3 may include various kinds

of materials, inviewof the decorativeness thereof. Suchkinds
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of materials are, for example, particulate elements or flaky
elements giving a desired color to the ornamental portion 3,
particulate or flaky metallic materials enabled to provide a
metallic appearance, particulate or flaky inorganic materials
enabled to provide a sandy or mortar appearance, and textile
materials enabled to provide a textile appearance. Also,
various kinds of coloring materials (pigments) may be provided
so as to color the ornament portion 3.

The shapes of the microcapsules (see FIGS. 9 to 11) are
not limited to a specific one. The microcapsule may take various
shapes, suchas aspindle-shape, a substantially spherical shape,
an indeterminate shape, and a cylinder shape. However, inview
of thedispersibilityandthedesigneffectsof themicrocapsules,
preferably, the shapes of the microcapsules are substantially
spherical. Theoutsidediameters (that is, the maximumoutside
diameter sizes) of the dispersed microcapsules 6 may be nearly
.equal to one another. However, preferably, the microcapsules
6 have two or more kinds of outside diameters. Morepreferably,
themicrocapsules 6 havemany kinds of outsidediameters, because
the combinatioh of the microcapsules, which have many kinds
of outside diameters, and a woven fabric-like pattern (to be
described later) on the surface of the ornamental portion 3
achieves various design effects. Moreover, preferably, the

outside diameter of the microcapsule 6 is equal to or more than

from 10 pm and equal to or less than 500 um. More preferably,
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the outside diameter of the microcapsule 6 is equal to or more
than from 50 pum and equal to or less than 300 pum.

Basically, the material of the outer shell of the
microcapsule 6 needs to have thermal properties differing from
those of the material of the ornamental portion 3. In this
embodiment, the ornamental portion 3 of the weather strip W,
is usually molded by extruding unvulcanized clayey rubber
material at a temperature of 50°C to 90 °C. Thus, it is necessary
that the material of the outer shell of the microcapsule 6 has
a softening temperature that is higher than the kneading
temperature of the material of the ornamental portion 3. The
materials of the outer shell are, for example, thermoplastic
resins, such as polyvinylidene chloride, vinylidene
chloride-acrylonitrile copolymef,polyacrylonitrile,
acrylonitrile—basedcopolymer,andpolyvinylchloride. A gas
involved in the microcapsule 6 is not limited to a specific
gas. However, the gas may be low-boiling-temperature carbon
hydride, such as n-pentane, n-hexane, n-butane, iso-butane,
and iso-pentane. Alternatively, the liquid gas may be air,
carbon dioxidé, or inert gases, such as a nitrogen gas and an
argon gas.

The microcapsules 6 mixed and kneaded in the materials
oftheornamentalportionﬁ3has51thermo—expandableoutershell
thatisthermoplasticandsoftensandbecomesexpandableduring

being heated. The outer shell softens at a predetermined
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heating temperature, and the involved gas is volume-expanded.
This is followed by the microcapsules that finally swell
outwardly in the vicinity of the surface of the ornamental
portion 3. The outer shell of the ornamental portion 3 exceeds
expansion limit and bursts in the vicinity of the surface of
the ornamental portion 3. Then, concave portions 6a, which
are outwardly opened, are formed therein (see FIGS. 9 to 11).
Thus, fine uneven patterns are shaped on the surface of the
ornamental portion 3. According to this embodiment, when the
weather strip W;, which is in the process of vulcanizing, is
heated, the outer shells of the microcapsules 6 are heated by
heat given for vulcanizing the unvulcanized rubber. Thus, the
outer shell thereof is softened and swelled and burst, as
described above. That is, in the case that the predetermined
ornamental-portion forming part 3’ made of unvulcanized rubber
is heated, and that the Mooney viscosity of the predetermined
ornamental-portion forming part 3’ is lowered by the heating,
as compared with that measured before being heated, at least
the softening and the expansion of the outer shells of the
microcapsules are started. Some of the outer shells, which
are not covered by the surrounding material, are heated up to
atemperature at whichtheouter shellsareburst by the increased
internal pressure of the gas. Then, at least the softening
and the expansion of the outer shells of the microcapsules are

~finished before the vulcanization of the unvulcanized rubber
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of the predetermined ornamental-portion forming part 3 is
completed. Thus, it is necessary for the preferred
microcapsules 6 of this embodiment that anexplosiontemperature
thereof, which is sufficient for causing the outer shell to
soften, melt, and explode, is higher than an extrusion molding
temperature of the material M; of the predetermined
ornamental-portion forming part 3’ extruded from the rubber
extrusion die F (to be described later) and is lower than a
vulcanizing temperature of the material M; (it is preferable
that the outer shell of the microcapsule 6 does not burst when
the predetermined ornamental-portion forming part 3’ 1is
extruded, and that the outer shell thereof is burst and/or
expanded when the vulcanization thereof is performed by being
heated). Concretely, the outer shell of the microcapsule 6
starts to soften and expand at a temperature of about 120 °C.
Preferably, the explosion temperature thereof is equal to or
higher than150°C and equal toor lower than200°C. Incidentally,
for example, EXPANCEL Microsphere (sold by Japan Ferrite Co.,
Ltd.) and Matsumoto Microsphere (sold by Matsumoto Yushi Co.,
Ltd.) can be used as such a thermo-expandable microcapsule.
Preferably, the compounding ratio of the microcapsules 6 to
the material of the ornamental portion 3 by mass is equal to
or more than 0.1 % by mass and equal to or less than 5 % by

mass.

As shown in FIGS. 1 to 4, an end plate 11 is included
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in the rubber extrusion die F. In the end plate 11, an orifice
(or extrusion opening) 12, whose shape corresponds to that of
a cross section of the weather strip W;’, which is in the process
of molding, is formed. Material extruders A;, A;, and As for
extruding materials, which are used for forming the
predetermined attaching-portion forming part 1’, the
predetermined seal-portion forming part 2’, and the
predetermined ornamental-portion formingpart 3’ of the weather
strip W;, are connected to the rubber extrusion die F (see FIG.
1). The materials are supplied from different parts of the
rubber extrusion die F to inner material paths separated from
one another. Then, the materials join together at an upstream
side part of the orifice 12. Thus, the weather strip W;’is
extruded from the orifice 12. A metal core 4 to be embedded
in the predetermined attaching-portion forming part 1’ is drawn
out of ametal core supply uncoiler B. Subsequently, the metal
core 4 is roll-formed by a metal core roll-forming machine C
insuchawayastohavearoughlyreversed-V-shapedcross section.
Then, the roll-formed metal core 4 is supplied into the rubber
extrusion die F, and guided by a metal core guide 13 provided
therein, so that the metal core 4 is integrally embedded in
the predetermined attaching-portion forming part 1’ in the
rubber extrusion die F. Incidentally, in FIG. 4, reference
characters M; and M; designate materials that are present in

the molding die F and respectively used for forming the
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predetermined attaching-portion forming part 1’ and the
predetermined ornamental-portion forming part 3’. The
material for forming the predetermined seal-portion forming
part 2’ is not shown in this figure. Moreover, in FIG. 3,
reference numeral 20 denotes a part of a molding die that is
a central core mold, which is disposed in the orifice 12, for
forming the predeterminedhollowseal-portion formingpart 2’ in
such a way as to be hollow.

FIG. 5 is a schematic cross-sectional view (a schematic
cross—-sectional viewtakenalonglineY-YinFIG. 4) illustrating
that longitudinal convex grooves 7 are formed in a surface of
a predetermined ornamental-portion forming part 3’ by
projections 15 formed along an extrusion direction (a direction
perpendicular toasurfaceof the sheet of FIG. 5) inan extrusion
surface (an inner wall surface of a flow path) of an orifice
12 in an end plate 11. FIG. 6 is a schematic cross-sectional
view illustrating that lateral concave grooves 8 are formed
in a surface of the predetermined ornamental-portion forming
part 3’ by a lateral concave groove providing roller R. As
shown in FIGS. 4 and 5, plural cross-sectionally
triangularly-shaped projections 15 for forming
cross-sectionally substantially-V-shaped longitudinal
concave grooves 7 extending along the longitudinal direction
(or an extrusiondirection), which are parallel with one another

over the entire width of the surface of the predetermined
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ornamental-portion forming part 3’, are formed in the extrusion
surface 14 for the predetermined ornamental-portion forming
part 3'intheorificel2oftheendplatell of therubberextrusion
die F. The interval of the plural projections 15 and the
projection height thereof are set in such a manner as to
respectively correspond to the interval of the plural
longitudinal concave grooves 7 and the depth (to be described
later) thereof, respectively. Incidentally, the meaning of
the term “parallel” includes not only a state, in which two
rectilinear lines do not intersect with each other, but also
a state in which two curved lines do not intersect with each
other.

At the downstream side of the orifice 12 of the rubber
extrusion die F, the lateral concave groove providing roller
R for forming, just after the extrusion, the lateral concave
grooves 8 inthe surface of the predeterminedornamental-portion
forming part 3’ isdisposed. Preferably, therollerRisdriven
and rotated in a direction of an arrow E at a circumferential
speed that is equal to the extrusion speed of the weather strip
W,, whichis ext>ruded from the orifice 12 of the rubber extrusion
die F and in the process of extrusion molding. Alternatively,
the roller R may be rotated from an idling and non-driven state
in such a way as to follow the extrusion of the weather strip
Wi. The cross sectional shape in an axial direction of the

surface of the roller R is set to be gently corrugated shape
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corresponding to the shape of the surface of the predetermined
ornamental-portion forming part 3’ . Many projections 16 are
formed on the outer peripheral surface of the roller R in such
a way as to extend in parallel with one another along the axial
direction. The interval and the projection height of the many
projections 16 are almost equal to those of the convex ridges
15. Incidentally, the interval and the projection height of
the projections 16 may be different from those of the convex
ridges 15. Further, as shown in FIGS. 2 to 4, a supporting device
17 for supporting a pressing force of the roller R by supporting
a part of the predetermined ornamental-portion forming part
3’ and the predetermined attaching-portion forming part 1’ by
sandwiching is disposed just under the lateral concave groove
providing roller R. The supporting device 17 is fixed to a
front end surface of the end plate 11 through plural fixing
bolts 18. The shape of the top surface 17a of the supporting
device 17 is the same as that of the bottom surface (the rear
surface) of the predetermined attaching-portion forming part
1’ provided on the rear surface of the predetermined
ornamental-portion forming part 3’. An insertion hole 17b,
through which a part of the predetermined attaching-portion
forming part 1’ canbepassed, is formed in the supporting device
17. This insertion hole 17b is opened therein in such a way
as to gradually and upwardly decrease the width thereof.

Incidentally, the lateral concave groove providing
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roller R is pushed by a steel spring or the like (not shown)
against the supporting device 17, and driven and rotated in
a state in which the roller R pushes the predetermined
ornamental-portion formingpart 3’ by apredeterminedpressure.
Thus, the roller R is in closely contact with the surface of
the predetermined ornament portion forming part 3’. In FIG.
3, both the roller R and the part 3’ are separated as a matter
of convenience. Further, to form the longitudinal concave
grooves 7, the extrusion surface 14 of the orifice 12 is formed
in such a manner as to be gently corrugated and as to correspond
to the shape of the cross section of the ornamental portion
3 to be formed. The plural projections 15 are provided on the
extrusion surface 14 having such a cross sectional shape. As
amatter of convenience, FIG. 5 schematically illustrates this
state in a linear manner. Additionally, as will be described
later, the intervals of the longitudinal and lateral concave
grooves 7 and 8 and the projections 15, 15, 15 and 16, 16, 16
for forming the concave grooves 7 and 8, which are formed in
the surface of the predetermined ornamental-portion forming
part 3', rangé from 0.1 mm to 5 mm. In FIGS. 2, 3, 5, 6 and
15, the intervals are shown in such a way as to be larger than
actual intervals as a matter of convenience.

Next, themethodofmanufacturingtheweather stripWw;’of
theaforementionedconfigurathnlbyusingtherubberextrusion

die Fof the aforementioned constitutionisdescribed. As shown
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in FIGS. 1 to 4, different materials (that is, the EPDMmaterial
used for forming the predetermined ornamental-portion forming
part 37 and obtained by kneading the microcapsules and the
vulcanizing agent and other additives, the EPDM material used
for forming the predetermined attaching-portion forming part
1’ and obtained by kneading the 20% to 40% carbon black by mass
and the vulcanizing agent, and the EPDMmaterial used for forming
the predetermined hollow seal portion and obtained by kneading
the 20% to 40% carbon black by mass, the wvulcanizing agent,
and a foaming agent) are supplied from the material extruders
A;, A, and A; to different material paths separated from one
another in the rubber extrusion die F. The three different
kinds of materials join together at the front side (the upstream
side) of the end plate 11 and then are extruded from the orifice
12 as the weather stripW,’, which is in the process of extrusion.
The unvulcanized rubber material, which is obtained by kneading
the vulcanizing agent and the many fine expansive microcapsules
6 therein, is extruded from the orifice 12, so that the
predetermined ornamental-portion forming part 3’ is formed in
a layer on the surface of the predetermined attaching-portion
formingpartl’ insuchawayastobeintegral therewith. Further,
the rubber material constituting the predetermined
ornamental-portion forming part 3’is extruded from the orifice
12 in a state in which as shown in FIGS. 4 and 5, the plural

substantially-V-shaped longitudinal concave grooves 7 are
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simultaneously formed on the surface of the predetermined
ornamental-portion formingpart 3’ insuchawayas tobeparallel
to one another by the plural projections 15 formed on the
extrusion surface 14 of the orifice 12. According to the
invention, the weather stripW;’, inwhich only the longitudinal
concave grooves 7 (or only the longitudinal convex ridges 9
(to be described later)) are formed, may supplied for the next
vulcanizing process. However, according to this embodiment,
patterns, which more closely resemble that of an actual woven
cloth, are formed, by forming the lateral concave grooves 8
using the lateral concave groove providing roller R, whichwill
be described herein.

The predetermined ornamental-portion forming part 3’
of the weather strip W;’, which is in the process of molding,
is extruded in a state, inwhich the plural longitudinal concave
grooves 7 are formed in the surface thereof, from the orifice
12. Just after extrusion, the predetermined
ornamental-portion forming part 3’ is sandwiched by the top
surface 17a of the receiving device 17 and the lateral concave
groove providing roller R disposed just above the top surface
17a and thus pushed against the top surface 17a of the receiving
device 17 by a downward pushing force of the lateral concave
grooveprovidingrollerR. Thelateral concavegrooveproviding
roller Ris driven and rotated at a circumferential speed, which

is equal to the extrusion speed in the extrusion direction Q
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of the weather strip Wi’, which is in the process of molding.
Therefore, in the surface of the predetermined
ornamental-portion forming part 3’, other lateral concave
grooves 8 are formed in such a manner as to intersect with the
plural already formed longitudinal concave grooves 7, and as
to continuously extend in the direction of width thereof and
as to intermittently extend in the longitudinal direction (see
FIG. 7). Consequently, as illustrated in FIG. 7, the earlier
formed longitudinal concave grooves 7 and the later formed
concave grooves 8 intersect with the other kind of the grooves
(when one kind of the grooves is the concave grooves 7, the
other kind thereof is the concave grooves 8, whereas when one
kind of the grooves is the concave grooves 8, the other kind
thereof is the concave grooves 7). Thus, a surface pattern
consisting of quadrangles consecutively formed in both the
longitudinél direction and the lateral direction by the
longitudinal concave grooves 7 and the lateral concave grooves
8, which are monotonous straight lines extending in the
longitudinal and lateral directions, appears like a cross
pattern woven in a cloth.

Incidentally, in this embodiment, the formation pitch
P, thewidth S and the depth Dof the longitudinal concave grooves
7 are equal to those of the lateral concave grooves 8,
respectively, as shown in FIGs. 6 and 8. Incidentally, the

formationpitch P, thewidth S and the depth Dof the longitudinal
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concave grooves 7 may be different from those of the lateral
concave grooves 8. Preferably, the formation pitch P of each
of the concave grooves 7 and 8 ranges from 0.1 mm to 2 mm. In
the case where the formation pitch P, the width S and the depth
D of the longitudinal concave grooves 7 and the lateral concave
grooves 8 are set within the aforementioned range, when the
weather strip W:’is completed, the appearance of the
quadrangular surface pattern becomes more closely resembles
the actual pattern woven in the cloth. Consequently, the
decorativeness thereof is enhanced. Preferably, the width S
of each of the opening portions of the concave grooves 7 and
8 is smaller than the formation pitch P. Incidentally, in FIG.
6, reference character 7a designatesaline of thebottomportion
of the longitudinal concave groove 7. In FIG. 8, reference
character 8a denotes a 1line of the bottom portion of the lateral
concave groove 8. Further, the lines 7a and 8a can be set so
that the depths thereof can be made to equal to each other.
Preferably, the depths of these concave grooves remains within
that of the ornamental portion in the direction of thickness
thereof (that is, the depths of these concave grooves do not
reach a rubber part of an attaching portion of a base).

The explosion temperature of the outer shell of each
of the microcapsules dispersed in the rubber material M,; of
the predetermined ornamental-portion forming part 3’ by being

mixed and kneaded is higher than the extrusion molding
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temperature (usually, 50 °C to 90 °C) of the rubber material
M;. Thus, the outer shell of each of the microcapsules 6 does
not soften and burst before and after the predetermined
ornamental-portion forming part 3’ is extruded from the rubber
extrusion die F. When the involved gas expands, the entire
microcapsule 6 slightly expands. Alternatively, the entire
microcapsules 6, which do not expand and have been in an
unexpanded state, areput intoastateinwhich themicrocapsules
6 are dispersed into the rubber material M; constituting the
predetermined ornamental-portion forming part 3’. Then, the
microcapsules 6 are fed to a heated vulcanizing tank G (see
FIG. 1).

In the heated wvulcanizing tank G, first, the
predetermined ornamental-portion formingpart 3’ of theweather
strip W;’ as parts of the weather strip W;’, which is in the
process of molding, or the entire weather strip W.’is heated
(usually at a temperature of 180 °C to 230 °C) by high-frequency
waves, microwaves, or hot air or the like. Thus, the
unvulcanized rubber of each of the predetermined
attaching—porfion forming part 1’, the predetermined
seal-portion forming part 2’, and the predetermined
ornamental-portion forming part 3’ are vulcanized by being
heated. Further, in this vulcanizing process, the
predetermined seal-portion forming part 2’ and the

predeterminedornamental~-portion formingpart 3’ arevulcanized
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and connected firmly and integrally to the predetermined
attaching-portion forming part 1’. According to this
embodiment, the heating temperature of the vulcanizing tank
G is set to be equal to or higher than the explosion temperature
of the outer shell of each of the microcapsules 6 mixed and
kneaded in the material M, constituting the predetermined
ornamental-portion forming part 3’. Thus, many microcapsules
6 are expanded by heat given during the vulcanization. A part
of the microcapsules 6, especially, the outer shells of those
on or in the vicinity of the outer surface of the predetermined
ornamental-portion forming part 3’ exceed the expansion limit
and burst. FIG. 9 is a partly enlarged plan view illustrating
the predetermined ornamental portion forming part 3’, which
mainly shows the relation among the manymicrocapsules 6 exposed
on the surface thereof, the longitudinal concave grooves 7 and
the lateral concave grooves 8. FIG. 10 is a cross-sectional
view illustrating the ornamental portion. FIG. 11 is a
schematic enlarged cross-sectional view illustrating the
predetermined ornamental portion forming part 3’ of the weather
strip Wi’, which mainly shows the expansion explosion and the
expansion projection of the microcapsules 6. As shown in FIGS.
9 to 11, the outer shells of the microcapsules 6 in the vicinity
of the surface or exposed on the surface of the predetermined
ornamental-portion formingpart 3’ aresoftenedbybeingheated.

The outer shells of themicrocapsules 6, which exceed the 1limit,
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are expanded and burst. Thus, many concave portions 6a of the
outer shells are outwardly exposed, or the microcapsules 6,
whose outer shells are expanded in the vicinity of the surface,
are outwardly expanded and‘projected. Thus, many expanded
projection portions 6b are formed. In this embodiment, before
the predetermined ornamental-portion forming part 3’ are
vulcanized, the longitudinal concave groove portions 7 and the
lateral concave groove portions 8 are formed thereon in such
a way as to intersect with one another. Even in the concave
grooves 7 and 8, the exposure of the concave portions 6a of
the outer shells and the generation of the expanded projection
portions 6b irregularly occur. The predetermined
ornamental-portion forming part 3’ are volume-expanded with
the expansion of the microcapsules. The widths of the concave
grooves are reduced. Moreover, the concave grooves 7 and 8
are broken or deformed in the middle thereof by the concave
portions 6a of the outer shells and the expanded projection
portions 6b. Thus, the pattern more closely resembles that
of the woven cloth. Themanufacturingmethod according to this
embodimentfeafuresthatmanyndcrocapsules6ndxedandkneaded
in the rubber material for forming the predetermined
ornamental-portion forming part 3’ are expanded or burst by the
heat given at the vulcanization through the use of the heated
vulcanizing tank G.

Incidentally, upon completion of vulcanization, to
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enhance the weather-resistance and the abrasion-resistance of
the predetermined ornamental~portion formingpart 3’, a surface
modified layer 3a is formed on the predetermined
ornamental-portion forming part 3’ as shown in FIG. 12. Clear
coating using liquid silicone or colored clear coating is
performed by spray coating on the predetermined
ornamental-portion forming part 3’ during the weather strip
W,’ passes through a surface coating machine H shown in FIG.
1. Then, the surface modified layer 3a is baked or is dried
byadriermachineJ. Thereafter, theweather stripW;’is cooled
down by a cooling machine K. Upon completion of cooling, the
spread reverse-V-shaped metal core 4 embedded in the
predetermined attaching-portion forming part 1’is bent by a
metal core bending machine (or profiling machine) L in such
a way as to be reverse-U-shaped. Thus, the weather strip W,’,
which is a final product, is manufactured. Incidentally, in
.FIG. 1, reference character N designates a hauling machine for
hauling the elongated weather strip Wy’, which is in the process
of the molding, by applying a hauling force thereto. In FIGS.
7, 9, and 11, reference character “T” designates the direction
of width of the ornamental portion 3 (3’). This also applies
to other drawings.

As shown in FIG. 9, the longitudinal concave grooves 7
and the lateral concave grooves 8 intersect with one another

on the surface of the predetermined ornamental portion forming
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part 3’ of the weather strip Wy’ formed through the processes.
The concave grooves 7 and 8 are partly broken and deformed by
intersection parts, the concave portions 6a generated due to
theexplosionofthendcrocapsules6,andtheexpandedprojection
portions 6b expanded and projected from the surface. Thus,
many woven fabric-like quadrangle patterns are formed
lengthwiseandcrosswisecontinuously. Inadditiontothewoven
fabric-like quadrangle patterns, the surface of the
predetermined ornamental portion forming part 3’ is roughened
by forming uneven patterns due to the expansion and exploéion
or the expansion and projection of the microcapsules 6. The
combination of the woven fabric-like quadrangle patterns and
the uneven patterns presents an appearance, which closely
resembles actual woven cloth. Thus, the decorativeness can
be enhanced. Furthermore, the ornamental portion 3, whose
surface shows an appearance, which closely resembles the
appearance of the woven cloth, is formed in a layer on the
attaching portion 1 by being vulcanized and connected thereto
in such a way as to be integral with the attaching portion 1.
Further, although the aforementioned embodiment is an
example in which the longitudinal concave grooves 7 and the
lateral concave grooves 8 are formed on the surface of the
ornamental portion 3 in such a way as to intersect with one
another, the appearance of the surface of the ornamental portion

3 can be made to resemble the woven fabric-like appearance by
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forming plural recesses 21 in the extrusion surface of the
orifice 12 of the rubber extrusion die F (the inner wall surface
14 of the flow path of rubber materials) to thereby form the
longitudinal convex ridges 9 on the surface of the ornamental
portion 3 of the weather strip W;, as shown in FIG. 14 and also
forming the lateral concave grooves by a lateral concave groove
providing roller (neither shown) formed with projection ridges
alongtheaxialdirectionontheouter peripheral surface thereof,
just after the extrusion and before the vulcanization in such
a way as to intersect with the longitudinal convex ridges 9.
The shape of the cross-section of each of the convex ridges
(or concave grooves) is not limited to a triangular shape (a
shape like a letter V). The shape of the cross—-section thereof
may be either a rectangular shape or a semicircular shape. The
convex ridges (or concave grooves) may be formed like a straight
line or like a curved line. The interval thereof is not limited
to a constant value. The interval thereof may be changed
regularlyor irreqularly. Theoptimumrange, inwhichthepitch,
width, and height of each of the convex ridges are set, issimilar
to that in the case of the concave grooves (preferably, the
height of each of the convex ridges ranges from 0.1 mm to 2
mm) .

Further, FIG. 15 shows an embodiment in a state in which
longitudinal concave grooves and lateral concave grooves of

a predetermined ornamental-portion forming part 3'are

45



WO 2005/028231 PCT/JP2004/012678

simultaneously formed by using a roller after a weather strip
W,’ isextruded froma rubber extrusiondie F. Inthisembodiment,
circumferential and lateral (or axial) projections 22 and 23
are formed a concave groove providing roller R in such a way
as to be nonlinearly corrugated and as to intersect with each
other. Corrugated longitudinal and lateral concave grooves
31 and 32 are formed in the predetermined ornamental-portion
forming part 3’ by pressing the concave groove providing roller
R against the surface of the predetermined ornamental-portion
forming part 3’ just after the extrusion in such a manner as
to intersect with one another. The concave grooves 31 and 32
are constituted by curved lines, the adjacent ones of which
maintain a constant interval therebetween. Thus, a pattern
formed by enclosing parts of each of the concave grooves 31
and 32 is shaped like a rectangle constituted by curved lines
(see FIG. 16). Incidentally, in FIG. 15, reference character
.17’ designates a supporting device. Further, a pattern, which
more closely resembles an actual woven cloth, can be formed
on the surface by combining a rectilinear longitudinal concave
groove (or convex ridge) withacurved-line-like lateral concave
groove. Further, the interval of the longitudinal concave

grooves (or the convex ridges) are not limited to a constant
value. Furthermore, the projection heights of the projections
22 and 23 are not limited to constant values andmay irregularly

change. Only one of the longitudinal concave grooves (or the
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convex ridges) and the lateral concave grooves may be formed.
Further, the weather stripW; serving as the door opening
trim is an example of enhancing the decorativeness thereof by
integrally forming the ornamental portion 3 only on a part of
the surface of the attaching portion 1 to thereby enable the
ornamental portion 3 to show an appearance, which closely
resembles the appearance of the woven cloth. A weather strip
W,, which is shown in FIG. 17 and serves as a door opening trim,
is an example of integrally forming an ornamental portion 3
with a surface of a hollow seal portion 2, which is made of
sponge rubber and adapted to be elastically in contact with
a rear surface of a door panel (not shown) when the door panel
is closed, for preventing water or the like from entering a
vehicle interior by the aforementioned molding method. That
is, the ornamental portion 3 is continuously and integrally
formed with the surface of a part of the attaching portion 1
.of the weather strip W,, the entirety of a surface of a hollow
seal portion 2, which faces the vehicle exterior side, and a
vehicle exterior side of a lip portion la provided at an end
part of the attaching portionl. Thus, when the door is opened,
the surface side of the hollow seal portion 2 of the weather
strip W, is exposed to the peripheral portion of a body opening
of a vehicle. A vehicle exterior side portion of the weather
strip W, is decorated by a pattern, which closely resembles

an actual woven cloth and provided by the ornamental portion
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3 integrally formed with the entire surface of the hollow seal
portion 2. Incidentally, in FIG. 17, same reference character
designates a same component shown in FIG. 13.
Further,FIG.18is;agross—sectionalViewillustrating
a trunk room seal (one of the weather strip) W3 to which the
invention is practiced. The trunk room seal W3 has a
cross-sectionally substantially-U-shaped attachingportion 31
made of solid rubber, which is attached to a standing flange
portion 51 of a panel of a trunk room, and also has a hollow
seal portion 32made of sponge rubber, whichis integrally formed
with an opposite opening side part of the attaching portion
31 and adapted to be in elastic contact with a rear surface
of a lid of a trunk room (neither shown) when the 1id is closed,
thereby to prevent water or the like from enteriﬁg inside the
trunk room, a concealing lip 33 made of solid rubber, which
is integrally formed with a vehicle interior side surface of
the attaching portion 31 and adapted to be in elastic contact
with a terminal portion of an equipment, such as a carpet 52,
in the trunk room thereby to conceal the end portion, and a
first seal lip 34 made of sponge rubber, which is integrally
formed with a vehicle exterior side surface of the attaching
portion 31 and adapted to be in elastic contact with a vehicle
exterior side panel 53 of the trunk room thereby to seal the
gap 54 between the end part of the attaching portion 31 and

the exterior side panel 53. Plural holding lips 35 for
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supporting the standing flangeportion5l frombothsides thereof
to therebyenable the trunk roomseal W3z to be heldby the standing
flangeportion 51 areintegrally formedwith the inner peripheral
surface of the cross—sectionally substantially-U-shaped

attachingportion 3l insuchawayas tobe opposedtoone another.
A second seal lip 36 adapted to be in elastic contact with a
bent part of the vehicle exterior side panel 53 is integrally
formed with the vehicle exterior side end part of the attaching
portion 31. Among the plural gripping or holding lips 35, the
holding lip 35, which is disposed at the vehicle exterior side
and closest to the vehicle exterior side panel 53, has a surface
part, which is brought into elastic contact with the standing
flange portion 51 and made of a material that is softer than
the material of the remaining part of this holding lip 35, and
also functions as a third seal lip 37 for performing a sealing
action. Regarding the materials of the trunk room seal Ws,
preferably, the attaching portion 31, a part of the concealing
lip 33, and the holding lips 35 are made of vulcanized EPDM.
Preferably, the seal portions are formed of a rubber material
(for example, vulcanized sponge rubber), which is softer than
the vulcanized rubber and excels in elastic deformation.

Incidentally, in FIG. 18, reference numeral 38 designates a
metal core constituted by a sheet metal strip, which is embedded
in and reinforces the attaching portion 31. Reference numeral

55 denotes an inner panel of the trunk room.
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Further, regarding the trunk room seal W3, when extruded
by the rubber extrusiondie, the ornamental portion 39 is formed
by the aforementioned molding method in such a manner as to
be continuously integral with the surface between the entire
concealing lip 33 and a part of the attaching portion 31. The
reasons why the ornamental portion 39 shows anappearanceclosely
resembling that of the actual cloth are as described above.
When the trunk room is opened by opening the 1id thereof, the
concealing lip 33, which is connected to the terminal portion
of the equipment in the trunk room and most easily comes into
sight, and the surface of a part, which is connected to this
concealing lip and reaches the attaching portion 31, are
decorated by using the ornamental portion 39 in such a way as
tohave anappearance that resembles theactual woven fabric-1like
appearance. Consequently, the appearance of the trunk room
seal Ws; is considerably improved.

Iﬁcidentally, in the case where the ornamental portion
is integrally formed with the surface of the vehicle exterior
side of the hollow seal portion 32 and the attaching portion
31 in the trunk room seal W3, the decorativeness of the trunk
room seal W3 at the time of opening the 1id of the trunk room
is enhanced still more. Further, in the case that it is
preferable to protect an ornamental surface, it is sufficient
to place a'fluorine—denatured—urethane—resin—based,

acrylic-resin-based or silicone-resin-based transparent
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topcoat applicator and to coat the entire surface of the
ornamental portion with a transparent topcoat (a coat
constituted by a modified layer), which is rich in
wear-resistance, weather-resistance, and water—resistance.
Incidentally, the term “transparent” not only means
“colorlessly transparent” but also includes “colored (or
chromatic) transparent”. Whencoatedwithsuchamodifiedlayer,
the wear-resistance, weather-resistance, water-resistance,
and scratch-resistance of the surface are enhanced.

FIG. 19 shows a modified example of a whether strip in
which only lateral concave grooves 8 are formed on a surface
of a predetermined ornamental-portion forming part 3’ by a
lateral concave groove providing roller R. According to this
configqration as well, an appearance, which closely resembles

that of a woven cloth, is provided.
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CLAIMS

1. A long ornament member comprising:

an attaching portion being attachable to a body to be
attached; and

aﬁ ornamental portion made of a vulcanized rubber and
integrally formed on a surface of the attaching portion;

wherein the ornamental portion has a surface roughened
by a plurality of microcapsules thermally expanded in the
ornamental portion, a plurality of concave portions of the
microcapsules burst on or in the vicinity of the surface, the
concave portions being outwardly opened, and a plurality of
projection portions constituted by the microcapsules expanded
in the vicinity of the surface and swelling outwardly; and

whereinthe surfaceof theornamental portionisprovided
with at least one of plural convex ridges and plural concave
grooves, the convex ridges extending along at least one of a
longitudinal direction and a lateral direction that crosses
the longitudinal direction, the concave grooves extending along
at least one of the longitudinal direction and the lateral

direction.

2. The long ornament member according to claim 1, wherein
at least one of the convex ridges and the concave grooves are

~configured in a manner that at least one of discontinuity
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portions and deformation portions are formed at irregular
positions in an extending direction thereof by at least one

of the concave portions and the projection portions.

3. The long ornament member according to claim 1 or 2,
wherein the surface of the ornamental portion is provided with
at least one of the convex ridges and concave grooves which
extend along the longitudinal direction, and at least one of
the convex ridges and concave grooves which extend along the

lateral direction.

4.  The long ornament member according to any one of claims
1 to 3, wherein the convex ridges or the concave grooves which
extendalongthe longitudinaldirectionare formedataninterval

that is in a range of 0.1 mm to 5 mm.

5. The long ornament member according to any one of claims
1 to 4, wherein the convex ridges or the concave grooves which
extend along the longitudinal direction are formed in a manner
that a projection height of the convex ridges or a depth of

the concave grooves is in a range of 0.1 mm to 2 mm.

6. The long ornament member according to any one of claims
1 to 5, wherein the convex ridges or the concave grooves which

extend along the lateral direction are formed at an interval
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that is in a range of 0.1 mm to 5 mm.

7. The long ornament member according to any one of claims
1 to 6, wherein the convex ridges or the concave grooves which
extend along the lateral direction are formed in a manner that
aproj ecti‘on height of the convex ridges or a depth of the concave

grooves is in a range of 0.1 mm to 2 mm.

8. The long ornament member according to any of claims 1
to 7, wherein the ornamental portion is formed in a layer on

the surface of the attaching portion.

9. The long ornament member according to any one of claims
1 to 8, wherein a depth of the concave grooves in the ornamental

portionislimitedwithin a thicknessof the ornamental portion.

10. The long ornament member according to any one of claims
1 to 9, wherein the concave grooves in the ornamental portion

have substantially V-shaped cross section.

11. The long ornament member according to any one of claims
1 to 10, wherein the ornamental portion has a color differing

from that of the attaching portion.

12. The long ornament member according to claim 11, wherein
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the ornamental portion has a color being lighter than that of

the attaching portion.

13. The long ornament member according to any one of claims
1to 12, wherein at least one of the convex ridges and the concave
grooves of the ornamental portion are formed substantially like

a straight line.

14. The long ornament member according to any one of claims
1 to 12, wherein at least one of the convex ridges and the concave
grooves of the ornamental portion are formed substantially like

a curved line.

15. The long ornament member according to any one of claims
1 to 14, wherein a surfacemodified layer that enhances at least
one of wear-resistance and weather-resistance is formed on the

surface of the ornamental portion.
16. The long ornament member according to claim 15, wherein
the modified layer is a transparent layer through which the

surface of the ornamental portion is visible.

17. The long ornament member according to claim 15 or 16,

wherein the modified layer is a silicon resin coat.
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18. The long ornament member according to any one of claims
1 to 17, wherein the long ornament member is a vehicle weather

strip.

19. The long ornament member according to claim 18, wherein

the weather strip is a door opening trim.

20. The long ornament member according to claim 19, wherein
the door opening trim has a concealing lip and the ornamental
portion is integrally formed on at least one of a surface of
the concealing lip and a vehicle interior side surface of the

attaching portion.

21. The long ornament member according to claim 18, wherein
the weather strip has a hollow seal portion, and the ornamental
portion is integrally formed on a surface of the hollow seal

portion.

22. The long ornament member according to claim 18, wherein

the weather strip is a trunk seal trim.

23. The long ornament member according to claim 22, wherein
the trunk seal trim has a concealing lip and the ornamental
portion is integrally formed on at least one of a surface of

the concealing lip and a vehicle interior side surface of the
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attaching portion.

24. The long ornament member according to any one of claims
18 to 23, wherein the whether strip further comprises a metal

core.

25. Amethod of manufacturing a long ornament member having
an attaching portion being attachable to a body to be attached
'and an ornamental portionmade of a vulcanized rubber integrally
formed on a surface of the attaching portion, the method
comprising the steps of:

integrating a predetermined attaching-portion forming
part made of an unvulcanized rubber mixed with an vulcanizing
agent and a predetermined ornamental-portion forming part made
of an unvulcanized rubber mixed with a vulcanizing agent and
a plurality of fine thermo-expandable microcapsules and
extruding an integrated part from a rubber extrusion die in
a state in which at least one of plural longitudinal concave
grooves and longitudinal convex ridges continuously extending
inparallelonasurfaceof thepredeterminedornamental-portion
forming part are formed, the rubber extrusion die having an
orifice whose shape corresponds to that of a cross section of
the long ornament member and having at least one of projections
and recesses formed on an inner surface of an ornamental portion

extrusion part of the orifice of the rubber extrusion die;
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heating the predetermined ornamental-portion forming
part and formingapluralityofoutwardlyopenedconcaveportions
on a surface of the predetermined ornamental-portion forming
part by expanding at least a part of the microcapsules on or
in the vicinity of a surface in such a way as to exceed a limit
and bursf, and expanding the microcapsules provided in the
vicinityof the surface of the predetermined ornamental-portion
forming part to formapluralityofprojectionportions swelling
‘outwardly, so that at least one of the longitudinal concave
grooves and longitudinal convex ridges of the predetermined
ornamental-portion forming part are interrupted or deformed
at iri‘egular positions in the longitudinal direction; and

changing the unvulcanized rubber of the predetermined
ornamental-portion forming part and the predetermined
attaching-portion forming part into a vulcanized rubber having
rubber-like elasticity by vulcanizing through the heating of

-the predetermined ornamental-portion forming part.

26. A method of manufacturing a long ornament member having
an attaching portion being attachable to a body to be attached
and an ornamental portionmade of a vulcanized rubber integrally
formed on a surface of the attaching portion, the method
comprising the steps of:

extruding a predetermined attaching-portion forming

part made of an unvulcanized rubber mixed with a vulcanizing
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agent and a predetermined ornaméntal-portion forming part made
of an unvulcanized rubber mixed with a vulcanizing agent and
a plurality of fine thermo-expandable microcapsules from a
rubber extrusion die having an orifice whose shape corresponds
to that of a cross section of the long ornament member;

fdrmingatleastoneofplurallongitudinalconvexridges
and longitudinal concave grooves continuously extending in
parallel on a surface of the extruded predetermined
ornamental-portion forming part;

heating the predetermined ornamental-portion forming
part and formingapluralityofoutwardlyopenedconcaveportions
on a surface of the predetermined ornamental-portion forming
part by expanding at least a part of the microcapsules on or
in the vicinity of a surface in such a way as to exceed a limit
and burst, and expanding the microcapsules provided in the
vicinityof the surface of the predetermined ornamental-portion
forming part to formapluralityof projectionportions swelling
outwardly, so that at least one of the longitudinal concave
grooves and longitudinal convex ridges are interrupted or
deformed at irregular positions in the longitudinal direction;
and

changing the unvulcanized rubber of the predetermined
ornamental-portion forming part and the predetermined
attaching-portion forming part into a vulcanized rubber having

rubber-like elasticity by vulcanizing through the heating of
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the predetermined ornamental-portion forming part.

27. The method of manufacturing a long ornament member
according to claim 25 or 26, further comprising:

forming at least one of plural lateral convex ridges
and laterél concave grooves in such a way as to extend in a
direction crossing the longitudinal convex ridges or the
longitudinal concave grooves before completion of vulcanizing
bf the predetermined ornamental-portion forming part, to
thereby form a pattern that is constituted by a plurality of
quadrangles each enclosed by at least one of the longitudinal
and lateral convex ridges and the longitudinal and lateral

concave dJgrooves.

28. The method of manufacturing a long ornament member
according toanyoneof claims 25to 27, wherein the predetermined
ornamental-portion forming part is extruded in a state in which

the microcapsules are not burst.

29. The method of manufacturing a long ornament member
according to any one of claims 25 to 28, wherein when heating
the predetermined ornamental-portion forming part, the
predetermined ornamental-portion forming part is heated to a
temperature sufficient to cause an outer shell of the

microcapsule to soften andburst due to a pressureof aninternal
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gas, and the unvulcanized rubber is vulcanized by the heating

of the predetermined ornamental-portion forming part.

30. The method of manufacturing a long ornament member
according to claim 29, wherein before completion of vulcanizing
the unvuléanized rubber of the predetermined
ornamental-portion forming part, at least softening and

expansion of the outer shell of the microcapsule are finished.

31. The method of manufacturing a long ornament member

according to claim 29 or 30, wherein during the predetermined
ornaméntal—portion formingpart made of the unvulcanized rubber
is heated, at least softening and expansion of the outer shell
of the microcapsule are started when Mooney viscosity of the
predetermined ornamental-portion forming part is lowered by
the heating than that of the predetermined ornamental-portion

forming part before being heated.

32. The method of manufacturing a long ornament member

according to any one of claims 25 to 31, wherein expansion of
the microcapsules and volume-expansion of the predetermined
ornamental-portion forming part are performed by heating the
predetermined ornamental-portion forming part, in the surface
of which concave grooves each having a predetermined width are

formed, to thereby reduce the width of the concave grooves from
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the width of the concave grooves before being heated.

33. Amethod of manufacturing a long ornament member having
an ornamental portion made of a vulcanized rubber, the method
comprising the steps of:

eXtrudingthelongornamentmemberwitha;uedetermined
ornamental-portion forming part made of an unvulcanized rubber
mixed with a vulcanizing agent and a plurality of fine
'thermo—expandable microcapsules from a rubber extrusion die
in a state in which at least one of plural longitudinal concave
grooves and longitudinal convex ridges continuously extending
inparallel onasurfaceof thepredetermined ornamental-portion
forming part are formed, the rubber extrusion die having an
orifice whose shape corresponds to that of a cross section of
the long ornament member and having at least one of plural
projections and recesses formed on an inner surface of an
-ornamental portion extrusion part of the orifice of the rubber
extrusion die; and

heating the predetermined ornamental-portion forming

part.

34. Amethod of manufacturing a long ornament member having
an ornamental portion made of a vulcanized rubber, the method
comprising the steps of:

extruding the long ornament member with a predetermined
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ornamental-portion forming part made of an unvulcanized rubber
mixed with a vulcanizing agent and a plurality of fine
thermo-expandable microcapsules from a rubber extrusion die
having an orifice whose shape corresponds to that of a cross
section of the long ornament member;

fbrmingatleastoneofplurallongitudinalconvexridges
and longitudinal concave grooves continuously extending in
parallel on a surface of the extruded predetermined
4ornamental—portion forming part; and

heating the predetermined ornamental-portion forming

part.

63



WO 2005/028231 PCT/JP2004/012678

[~

FIG. 1

1—A3

Al
A2

1716



WO 2005/028231 PCT/JP2004/012678

QUABEBEEN
N 0,0,0,0.0.:’:’0:0‘

\
QUGBS
QRREELER
QL0000
QEREBEEEES
QRRLLIEEERS
QRRELEEELR '—
s\,o.o.o,o.o,o,v.o; S
QR
QOOOOOOOOO0
QOOO0COOOOCKS
SRUREE
S

5 O
Y
SRS
SOSOROS
RS

FIG. 2

17

2/16



FIG. 3

3/16



WO 2005/028231 PCT/JP2004/012678

R
L

NVARZARVA
<_412 \
\ //

—
T

/

FIG. 4

. ~—

=

\r 7 & 7 Z 2 A%

~

=~

4116



WO 2005/028231 PCT/JP2004/012678

FIG. 5

516



WO 2005/028231 PCT/JP2004/012678

FIG. 7
< I’\T ?
P
. r
7~

1

\(
T
oo
00—

6/16



WO 2005/028231 PCT/JP2004/012678

FIG. 9

7116



PCT/JP2004/012678

hYd

WO 2005/028231

W R e ) L
.‘\ “’x\‘. s!\\\m N‘\\ .\‘.'\.\‘. ‘\N‘ CQ.. .\.

%
7 8

8/16



0000000000000

FIG. 11




WO 2005/028231

10/16

PCT/JP2004/012678




WO 2005/028231 PCT/JP2004/012678

FIG. 14

&

1116



PCT/JP2004/012678

WO 2005/028231

FIG. 15

12/16



FIG. 16




WO 2005/028231 PCT/JP2004/012678

FIG. 17

VEHICLE INTERIOR SIDE = \ » VEHICLE EXTERIOR SIDE

14/16



WO 2005/028231 PCT/JP2004/012678

FIG. 18

VEHICLE EXTERIOR SIDE - l » VEHICLE INTERIOR SIDE

32

i\
N\ g
3 fg‘&“‘

38 —~ Ty 7
31 ” .‘\'0‘

A
QY
;’

16/16



0000000000000




INTERNATIONAL SEARCH REPORT International Application No
PCT/JP2004/012678

CLASSIFICATION OF SUBJECT MATTER

TPE T B60010/00  B60J10/08

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 B60J B29C

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, PAJ, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y PATENT ABSTRACTS OF JAPAN 1-34
vol. 2002, no. 09,

4 September 2002 (2002-09-04)

-& JP 2002 146087 A (TOKAI KOGYO CO LTD),
22 May 2002 (2002-05-22)

abstract

Y FR 1 421 604 A (BRIGHT MFG COMPANY LTD) 1-24
17 December 1965 (1965-12-17)

page 1, column 1, Tine 36 - column 2, line
9

figure 1

Y GB N27118A (O’BRIEN JOHN MACKENZIE) 25,27-33
1 October 1914 (1914-10-01)
page 5, line 1 - 1line 9
figures 3-6

m Further documents are listed in the continuation of box C. E Patent family members are listed in annex.

° Special categories of cited documents :
P 9 *T* later document published after the international filing date

or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*X* document of particular relevance; the claimed invention

"A" document defining the general state of the an which is not
considered to be of particular relevance

‘E*® earlier document but published on or after the international

fiing date cannot be considered novel or cannot be considered to
*L* document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone
Wth'f.h is C“eﬂ to estaphlsh the PUb"Ca"O""‘,’a'e of another 'Y* document of particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered 10 involve an inventive step when the
*O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
*P* document published prior to the internationa! filing date but in the ar.
later than the priority date claimed ‘& document member of the same patent family
Date of the actual completion of the international search Date of mailing of the intemational search report
24 November 2004 02/12/2004
Name and mailing address of the ISA Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,

Fax: (+31-70) 340-3016 Verkerk, E

Form PCT/ISA/210 (second sheet) (January 2004)



INTERNATIONAL SEARCH REPORT

International Application No

PCT/JP2004/012678

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

US 3 198 689 A (LANSING FREDERICK J)
3 August 1965 (1965-08-03)

column 2, line 37 - line 41

column 2, line 54 - line 56

figure 1

US 4 830 898 A (SMITH ANDREW C)
16 May 1989 (1989-05-16)

column 4, 1ine 52 - line 64
claim 19; figure 4

26,34

Form PCT/ISA/210 (continuation of second sheet) (January 2004)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International Application No

PCT/JP2004/012678
Patent document Publication Patent family Publication
cited in search report date member(s) date
JP 2002146087 A 22-05-2002 JP 3535090 B2 07-06-2004
FR 1421604 A 17-12-1965  BE 655499 A 01-03-1965
GB 996755 A 30-06-1965
GB 191327118 A 01-10-1914  NONE
US 3198689 A 03-08-1965 DE 1430315 Al 24-10-1968
DE 1876882 U 01-08-1963
FR 1342011 A 02-11-1963
US 4830898 A 16-05-1989 CA 1290371 C 08-10-1991
EP 0344285 Al 06-12-1989
ES 2012905 A6 16-04-1990
JP 2502555 T 16-08-1990
Wo 8905896 Al 29-06-1989

Form PCT/ISA/210 (patent family annex) (January 2004)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

