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Description
TECHNICAL FIELD

[0001] The invention relates to a metal fastener ele-
ment for a slide fastener.

BACKGROUND ART

[0002] A metal fastener element usually includes a
coupling head, a body portion that extends backward
from a base end portion of the coupling head, and a pair
of left and right leg portions that are two legs branching
off from the body portion and extending backward. The
metal fastener element is typically manufactured by two
representative methods.

[0003] According to one manufacturing method of the
metal fastener element, rolling is first performed on a long
wire material having a Y-shaped cross section in multiple
stages, and the wire material is sequentially cut in a
length direction at a desired thickness to fabricate a Y-
shaped element material. Subsequently, a portion of the
element material corresponding to a coupling head is lo-
cally press-deformed to form a coupling convex portion
and a coupling concave portion, so that the fastener el-
ements are formed.

[0004] Subsequently, the formed fastener elements
are sequentially implanted at a constant pitch along one
side edge of a long fastener tape that is delivered sepa-
rately by a swaging means. As aresult, a fastener stringer
in which the metal fastener elements are lined is manu-
factured.

[0005] Further, according to the other manufacturing
method of the metal fastener element, a rectangular wire
material made of metal is plastic-deformed by pressing
of a press punch and a press die to form a coupling head,
and the rectangular wire material with the coupling head
that is formed is sequentially punched in the shape of an
element using a cutting punch and a cutting die, so that
fastener elements are manufactured in a discrete state.
[0006] The fastener elements obtained by the above
described methods are subjected to a polishing process,
such as barrel polishing or chemical polishing and a coat-
ing process that performs clear coating on a surface of
the element or the like, and then continuously supplied
to one side edge of a long fastener tape through a parts
feeder that adjusts a posture of the fastener element or
the like. Then, the supplied fastener elements are im-
planted into the fastener tape one by one by a swaging
means, so that a fastener stringer is fabricated.

[0007] The fastener element manufactured by the lat-
ter method is versatile, for example, in terms of outward
shape or structure of the coupling head since it can be
shaped into various shapes by the press punch and the
press die. Further, the fastener element has merit in vis-
ual quality or design since it can be imparted with a gloss
in a manner of performing polishing on the entire surface
of the element through the polishing process and can be
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coated in a desired color tone through the coating proc-
ess.

[0008] Examples of the slide fastener manufactured
by punching the rectangular metal wire material are dis-
closed in Japanese Utility Model Application Laid-Open
No. 1-80012 (Patent Document 1) and Japanese Patent
Application Laid-Open No. 2005-237532 (Patent Docu-
ment 2, which discloses a metal fastener element ac-
cording to the preamble of claim 1.

[0009] A fastener element 70 disclosed in the Patent
Documents includes a coupling head 71 and a tape-
sandwiching portion 81 that extends from the coupling
head 71 as illustrated in FIG. 18.

[0010] In the fastener element 70, the coupling head
71 includes a flat plate portion 72 of a thin walled shape,
coupling convex portions 73 protruding from the upper
surface and the lower surface of the flat plate portion 72,
and left and right rising portions 74 that are raised from
the flat plate portion 72 in a vertical direction and extend
toward left and right sides of the coupling convex portions
73 from the tape-sandwiching portion 81.

[0011] The tape-sandwiching portion 81 includes a
body portion 82 that thickly extends from a base end por-
tion of the coupling head 71 through a step surface 84
and a pair of leg portions 83 that branch off to the left and
right and extend from the body portion 82. Further, the
fastener element 70 has a coupling concave portion 76
surrounded by the coupling convex portion 73, the left
and right rising portions 74, and the body portion 82, so
that the coupling convex portion 73 of the other coupling
party is fitted into the coupling concave portion 76.
[0012] In the slide fastener having the metal fastener
element 70, fixing strength of the fastener element 70
fixed to the fastener tape is strong. In the slide fastener,
since strong coupling strength is obtained when the left
and right fastener elements 70 are coupled, even if lateral
pulling force is applied, it is possible to prevent the oc-
currence of so-called chain breaking in which coupling
of the fastener elements 70 gets uncoupled.

[0013] Further, in Patent Document 2, as illustrated in
FIG. 19, when fastener elements 70 are punched from a
rectangular metal wire material 93 using a cutting punch
91 and a cutting die 92, a punch side mouth peripheral
end edge of the cutting die 92 is chambered at a radius
of 0.01 to 1.0 mm, and a predetermined clearance T is
provided between the cutting punch 91 and the cutting
die 92.

[0014] As aresult, inthe fastener element 70 of Patent
Document 2 obtained through punching, 80% or more of
the cutting surface of the fastener element 70 is a shear
surface, and 20% or less is a fracture surface. The shear
surface refers to a surface that becomes dark in color as
observed from a position other than a specular reflection
position due to specular reflection of irradiation light when
the cutting surface of the fastener element 70 is irradiated
with light at a desired incident angle. Meanwhile, the frac-
ture surface refers to a surface that looks white due to
diffused reflection of irradiation light.
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[0015] The fastener element 70 in which 80% or more
of the cutting surface is the shear surface becomes a
high quality fastener element 70 that is high in smooth-
ness of an element surface, homogenous, and excellent
in appearance. Particularly, if 90% or more of the cutting
surface is the shear surface, it is excellent in design and
thus is used suitably for luxury brand products or the like.
[0016] Further embodiments of metal fastener ele-
ments are disclosed e.g. in Patent Document 3 and 4.

Patent Document 1: Japanese Utility Model Publica-
tion No. 1-80012

Patent Document 2: Japanese Patent Application
Laid-Open No. 2005-237532

Patent Document 3: GB 624 199 A

Patent Document 4: JP 6 217810 A

DISCLOSURE OF INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0017] In the case of manufacturing the fastener ele-
ment 70 from the rectangular metal wire material 93 using
the cutting punch 91 and the cutting die 92 as in Patent
Document 2, as illustrated in FIG. 19, the fastener ele-
ment is punched by moving the cutting punch 91 down-
ward so that the cutting punch 91 is orthogonal to the
rectangular wire material 93. For this reason, a shape of
an abutting surface portion 94 (a leading end surface
portion) of the cutting punch 91 that abuts on the fastener
element is transferred onto the upper element surface of
the obtained fastener element (a first element surface
abutting on the cutting punch 91).

[0018] Further, of the abutting surface portion 94 of the
cutting punch 91, a portion (surface) that abuts on upper
surfaces of the tape-sandwiching portion and the rising
portion of the fastener element is generally formed on a
flat surface parallel to an upper surface of the rectangular
wire material 93 in order to improve the visual quality of
the fastener element.

[0019] Thus, the upper element surface of the fastener
element, particularly, the upper surface of the tape-sand-
wiching portion and the upper surface of the rising por-
tion, which are punched by the cutting punch 91 having
the abutting surface portion 94 and the cutting die 92,
are formed to be a smooth flat surface. In this case, a
ridge line portion disposed between the upper surface of
the tape-sandwiching portion and the upper surface of
the rising portion and the cutting surface formed at the
time of punching the element (that is, an element periph-
ery of the fastener element) is formed in an angular
shape.

[0020] On the other hand, on the lower surface of the
fastener element (that is, the second element surface
disposed at a side opposite to the first element surface),
particularly, on a lower surface of the tape-sandwiching
portion and a lower surface side of the rising portion, a
ridge line portion disposed between the cutting surface
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formed by punching and the lower surface of the fastener
element is formed by being torn apart and cut from the
rectangular wire material at the time of punching the fas-
tener element. Thus, the ridge line portion of the lower
surface side and the vicinity of the ridge line portion have
a curved surface shape.

[0021] The metal fastener element punched from the
rectangular wire material using the cutting punch and the
cutting die is usually subjected to processing, such as
the polishing process and the coating process described
above before implanted into the fastener tape. For ex-
ample, in the coating process, the fastener elements are
coated such that a plurality of fastener elements are input
into a bucket, and a coating material is sprayed while
rotating the bucket.

[0022] However, in the fastener element punched from
the rectangular wire material, the upper surface of the
tape-sandwiching portion and the upper surface of the
rising portion are formed to be the flat surface, and the
ridge line portion disposed between the upper surfaces
and the element periphery is formed in an angular shape
as described above.

[0023] For this reason, for example, when a plurality
of fastener elements are stirred inside the bucket while
the coating material is being sprayed in the coating proc-
ess of the fastener element, due to influence of surface
tension of the liquid coating material attached to the sur-
face of the fastener element and atmosphere pressure,
the flat surface formed on the fastener element and the
flat surface formed on another fastener element stick to
each other due to capillary action and become firmly stick
to each other, so the fastener elements do not easily
separate.

[0024] Thus, when the coating process is performed
on a plurality of fastener elements, if the upper surfaces
that are the first element surfaces of the fastener ele-
ments stick to each other through the liquid coating ma-
terial as described above, there has been a problem in
that appropriate coating cannot be performed on the fas-
tener element, leading to a coating failure. A phenome-
non that the upper element surfaces of the fastener ele-
ments stick to each other and do not separate from each
other does not occur limitedly to the coating process but
also occurs during other liquid-using processes, which
results in product defects of the fastener element.
[0025] Further, at the lower surface side of the tape-
sandwiching portion and the rising portion, the ridge line
portion disposed on the lower surface side and the vicinity
of the ridge line portion are formed in a curved surface
shape. Thus, the lower surfaces of the tape-sandwiching
portion and the rising portion disposed on the fastener
element are difficult to stick to the upper surfaces or the
lower surfaces of the tape-sandwiching portion and the
rising portion of another fastener element, and even if
another fastener element once sticks the lower surface,
the fastener elements easily separate when vibration is
applied. For this reason, there has not been a problem
in that the fastener elements stick to each other and do
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not separate from each other at the upper surface (first
element surface) side of the fastener element.

[0026] The invention is made in light of the above de-
scribed conventional problems, and a specific object of
the invention is to provide a metal fastener element in
which even if processing using a liquid, such as the coat-
ing process, is performed, the elements do not stick to
each other during the processing.

MEANS FOR SOLVING THE PROBLEM

[0027] In order to achieve the above object, the inven-
tion provides a metal fastener element for a slide fasten-
er, including: a coupling head; and a bifurcated tape-
sandwiching portion extending from the coupling head,
being mainly characterized in that the fastener element
is manufactured by punching a rectangular metal wire
material using a cutting punch and a cutting die, sticking
surfaces on which sticking between the fastener ele-
ments occurs when liquid processing is performed on the
fastener element include a first element surface that
abuts on the cutting punch and a second element surface
opposite to the first element surface, and that at least
one sticking preventing convex portion is disposed on at
least the first element surface.

[0028] Further, the sticking preventing convex portion
may be further formed on the second element surface.
Further, two sticking preventing convex portions may be
preferably formed on at least the first element surface.
[0029] Intheinvention, itis preferable that the coupling
head include a thin walled flat plate portion and coupling
convex portions that are projectingly disposed on the first
and second element surfaces of the flat plate portion,
that the tape-sandwiching portion include a body portion
that thickly extends from a base end portion of the cou-
pling head via a step surface and a pair of leg portions
that branches off and extends from the body portion, and
that the sticking preventing convex portion be projectingly
disposed on the tape-sandwiching portion.

[0030] In this case, it is preferable that a ratio of a di-
mension L2 in an element length direction, from an top
of the sticking preventing convex portion to a leg portion
side end edge of the tape-sandwiching portion, to a di-
mension L1 in the element length direction, from a cou-
pling head side end edge of a first area formed by the
same plane surface as a first surface of the tape-sand-
wiching portion to the leg portion side end edge of the
tape-sandwiching portion, be set to 1/2 or more.

[0031] In addition, itis preferable that at least a part of
the sticking preventing convex portion be included in a
second area formed by the body portion.

[0032] Furthermore, itis preferable that the leg portion
include a base end portion extending from the body por-
tion, an intermediate portion extending from the base end
portion and having an outside edge and an linear inside
edge that are disposed along an element length direction,
and a curved portion that is formed to curve from the
intermediate portion in a direction in which the curved
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portions get closer to each other, and that the sticking
preventing convex portion be included in a third area
formed to include an area of the intermediate portion and
an area that is ahead of the intermediate portion and
surrounded by an extension line extending from an inside
edge of the intermediate portion to the coupling head
side, an outside edge of the body portion and the base
end portion, and a coupling head side end edge of the
body portion.

[0033] Furthermore, itis preferable that the leg portion
include a base end portion extending from the body por-
tion, an intermediate portion extending from the base end
portion and having an outside edge and an inside edge
that are disposed along an element length direction, and
a curved portion that is formed to be curve from the in-
termediate portion in a direction in which the curved por-
tions get closer to each other, and that the sticking pre-
venting convex portion be disposed on a center line be-
tween the outside edge and the inside edge of the inter-
mediate portion.

[0034] Furthermore, it is preferable that the sticking
preventing convex portion be disposed to span a bound-
ary line between the body portion and the leg portion.
[0035] Onthe other hand, inthe invention, the coupling
head may include a coupling concave portion recessed
in the first element surface side and a coupling convex
portion disposed projectingly on the second element sur-
face side, the tape-sandwiching portion may include a
body portion that extends from a base end portion of the
coupling head and a pair of leg portions that branches
off and extends from the body portion, and the sticking
preventing convex portion may be projectingly disposed
on the tape-sandwiching portion.

[0036] In this case, it is preferable that a ratio of a di-
mension L4 in an element length direction, from the top
of the sticking preventing convex portion to a leg portion
side end edge of the fastener element, to a dimension
L3 of the whole fastener element in the element length
direction be set to 1/2 or more.

[0037] Furthermore, it is preferable that a protruding
height of the sticking preventing convex portion be set to
0.05 mm or less.

EFFECT OF THE INVENTION

[0038] The fastenerelementaccording to the invention
includes a coupling head and bifurcated tape-sandwich-
ing portions extending from the coupling head. Further,
at least one sticking preventing convex portion is project-
ingly disposed on atleast one surface of sticking surfaces
due to which the fastener elements stick to each other
when processing using a liquid, such as a coating proc-
ess, is performed on a plurality of fastener elements.

[0039] In the fastener element of the invention, the
sticking preventing convex portion is formed in advance
on the sticking surface at which the conventional fastener
elements come into surface contact with each other and
to stick together when liquid processing is performed.
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Thus, even when liquid processing is performed on the
fastener elements, the clearance is provided between
the mutually superimposed fastener elements, and thus
a phenomenon in which the fastener elements strongly
stick to each other due to the surface contact therebe-
tween, and thus do not separate from each other can be
prevented. Thus, even when processing using a liquid is
performed on a plurality of fastener elements of the in-
vention it is possible to prevent the occurrence of the
product defects caused by sticking between the conven-
tional fastener elements.

[0040] The invention is that the fastener element is
manufactured by punching the rectangular metal wire
material using the cutting punch and the cutting die. In
this case, the sticking surface includes a first element
surface that abuts on the cutting punch and a second
element surface at a side opposite to the first element
surface, and the sticking preventing convex portion is
disposed on at least the first element surface.

[0041] That is, in the conventional art, when the fas-
tener element is manufactured using the cutting punch
and the cutting die, the problem caused by sticking be-
tween the elements has remarkably occurred. However,
in the fastener element of the invention, the sticking pre-
venting convex portion is disposed on the first element
surface at the side abutting on the cutting punch, and
thus the problem caused by sticking between the ele-
ments can be easily solved.

[0042] Further, the fastener element of the invention
is not limited to the fastener element manufactured from
the rectangular metal wire material using the cutting
punch and the cutting die. For example, the invention
can be similarly applied to a metal fastener element man-
ufactured such that a long wire material having a Y-
shaped cross section is sequentially cut to make a Y-
shaped element material, a portion of the obtained ele-
ment material corresponding to the coupling head is lo-
cally press-deformed to form the coupling convex portion
and the coupling concave portion, and a metal fastener
element formed by so-called die cast molding in which a
molten metal is press-fitted into a die.

[0043] Further,inthe fastener elementofthe invention,
the sticking preventing convex portion is further formed
on the second element surface disposed at a side oppo-
site to the first element surface of the fastener element.
Thus, when processing using a liquid is performed on
the fastener element, it is possible to prevent the second
element surface of the fastener element from sticking to
the first or second element surface of another fastener
element with a high degree of certainty.

[0044] In addition, as the sticking preventing convex
portions are formed on the first element surface and the
second element surface of the fastener element, for ex-
ample, when chemical polishing is performed on the fas-
tener elements, the fastener elements can be prevented
from coming into surface contact with each other on the
first element surface and the second element surface.
Thus, the chemical polishing solution can smoothly
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spread over the entire area of the fastener element. For
this reason, chemical polishing can be uniformly per-
formed on the entire area of the fastener element, and
uneven glossiness does not occur in the fastener ele-
ment, and the quality of appearance can be further im-
proved.

[0045] Further,intheinvention, two sticking preventing
convex portions are formed on at least the first element
surface. As a result, when processing using a liquid is
performed on the fastener element, sticking between the
first element surfaces of the fastener elements can be
stably prevented, the sticking preventing convex portions
can be disposed on the fastener element to be barely
noticeable, and the quality of appearance of the fastener
element does not deteriorate.

[0046] The fastener elementaccording to the invention
is configured such that the coupling head includes a thin
walled flat plate portion and a coupling convex portion
that is projectingly disposed on the first and second ele-
ment surfaces of the flat plate portion, the tape-sand-
wiching portion includes a body portion that thickly ex-
tends from a base end portion of the coupling head
through a step surface and a pair of leg portions that
branch off and extend from the body portion, and the
sticking preventing convex portion is projectingly dis-
posed on the tape-sandwiching portion. Even in the fas-
tener element having such a configuration, a phenome-
non that the first element surfaces stick to each other can
be prevented.

[0047] In this case, as a ratio of a dimension L2, from
an top of the sticking preventing convex portion to a leg
portion side end edge of the tape-sandwiching portion in
an element length direction, to a dimension L1, from a
coupling head side end edge of a first area formed by
the same plane surface as a first surface of the tape-
sandwiching portion to the leg portion side end edge of
the tape-sandwiching portion in the element length direc-
tion, is set to 1/2 or more, preferably 2/3 or more, even
if the fastener elements are superimposed on another,
facing in the same direction or different directions, it is
possible to prevent the first element surfaces from being
stick together with a high degree of certainty.

[0048] Further, as at least a part of the sticking pre-
venting convex portion is included in a second area
formed by the body portion, it is possible to prevent the
first element surfaces from sticking to each other with a
high degree of certainty.

[0049] Further, since the leg portion includes a base
end portion extending from the body portion, an interme-
diate portion extending from the base end portion and
having an outside edge and a linear inside edge that are
disposed along the element length direction, and a
curved portion thatis formed to curve in adirection getting
closer mutually from the intermediate portion, and the
sticking preventing convex portion is included in a third
areaformed to include an area of the intermediate portion
and an area that is ahead of the intermediate portion and
surrounded by an extension line extending from an inside
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edge of the intermediate portion to the coupling head
side, an outside edge of the body portion and the base
end portion, and a coupling head side end edge of the
body portion, it is possible to prevent the first element
surfaces from sticking to each other with a high degree
of certainty. What the outside edge and the inside edge
of the intermediate portion are disposed along the ele-
ment length direction means that the outside edge and
the inside edge of the intermediate portion are disposed
in nearly parallel to each other in the element length di-
rection in a state in which the fastener elements are im-
planted into the fastener tape.

[0050] Further,the leg portionincludes a base end por-
tion extending from the body portion, anintermediate por-
tion extending from the base end portion and having an
outside edge and an inside edge that are disposed along
the element length direction, and a curved portion that is
formed to curve in a direction getting closer mutually from
the intermediate portion, and the sticking preventing con-
vex portion is disposed on a center line between the out-
side edge and the inside edge of the intermediate portion,
thus it is possible to prevent the first element surfaces
from sticking to each other.

[0051] Further, as the sticking preventing convex por-
tion is disposed to span a boundary line between the
body portion and the leg portion, it is possible to prevent
the first element surfaces from sticking to each other with
a high degree of certainty.

[0052] Meanwhile, the fastener element of the inven-
tion may be configured such that the coupling head in-
cludes a coupling concave portion recessed in the first
element surface and a coupling convex portion protrud-
ing from the second element surface, the tape-sandwich-
ing portion includes a body portion that extends from a
base end portion of the coupling head and a pair of leg
portions that branch off and extend from the body portion,
and the sticking preventing convex portion is projectingly
disposed on the tape-sandwiching portion. Even in the
fastener element having such a configuration, a phenom-
enon that the first element surfaces stick to each other
can be prevented.

[0053] In this case, as a ratio of a dimension L4, from
an top of the sticking preventing convex portion to a leg
portion side end edge of the fastener element in an ele-
ment length direction, to a dimension L3 of the entire
length of the fastener element in the element length di-
rection is set to 1/2 or more, it is possible to prevent the
first element surfaces from sticking to each other with a
high degree of certainty.

[0054] Further,inthe fastener elementofthe invention,
a protruding height of the sticking preventing convex por-
tion is set to 0.05 mm or less. As a result, for example,
when the fastener element is supplied to the fastener
tape through the parts feeder or the shooter in order to
implant the fastener element into the fastener tape, it is
possible to prevent the fastener element from being stuck
inside the parts feeder or the shooter, and thus the fas-
tener element can be stably supplied.
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[0055] Further, in the invention, the protruding height
of the sticking preventing convex portion after the liquid
processingis setto 0.05 mm or less, preferably, 0.03 mm
or less. Thus, the sticking preventing convex portion can
be disposed in the fastener element to be barely notice-
able.

[0056] Further, if the protruding height of the sticking
preventing convex portion is set as described above, for
example, after the fastener element of the invention is
supplied to the fastener tape, when the fastener element
is swaged into the fastener tape, it is possible to prevent
the occurrence of a phenomenon that the element swag-
ing means shaves the sticking preventing convex portion,
which scrapes coating off the fastener element.

BRIEF DESCRIPTION OF THE DRAWINGS
[0057]

FIG. 1 is a perspective view illustrating a fastener
element according to a first embodiment of the in-
vention.

FIG. 2 is a top view illustrating a state of the fastener
element before swaged into a fastener tape.

FIG. 3 is a front view of a slide fastener having the
fastener element.

FIG. 4 is an explanatory view for explaining a first
area of the fastener element.

FIG.5is an explanatory view for explaining a second
area of the fastener element.

FIG. 6 is an explanatory view for explaining a third
area of the fastener element.

FIG. 7 is a side view of the fastener element.

FIG. 8 is a view when the fastener element is viewed
from a leg portion side.

FIG.9is a perspective view schematically illustrating
a cutting punch and a cutting die through which the
fastener element is punched from a rectangular wire
material.

FIG. 10 is a main part cross-sectional view schemat-
ically illustrating a state in which the fastener element
is being punched from a rectangular wire material.
FIG. 11 is a side view illustrating a state in which two
fastener elements are superimposed on each other
so that first element surfaces face in the same direc-
tion.

FIG. 12is a side view illustrating a state in which two
fastener elements are superimposed on each other
so that first element surfaces face in different direc-
tions.

FIG. 13 is a side view illustrating a state in which two
fastener elements are superimposed on each other
so that second element surfaces face in the same
direction.

FIG. 14 is an explanation view for explaining a rela-
tionship between a leg portion width and a gap be-
tween left and right leg portion leading ends of a fas-
tener element.
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FIG. 15is a side view illustrating a fastener element
according to a modification of the first embodiment.
FIG. 16 is a perspective view illustrating a fastener
element according to a second embodiment of the
invention.

FIG. 17 is a side view of the fastener element.

FIG. 18 is a perspective view illustrating a conven-
tional fastener element.

FIG. 19is a cross-sectional view schematically illus-
trating a cutting punch and a cutting die through
which the fastener element is punched from a rec-
tangular wire material.

EXPLANATIONS OF LETTERS AND NUMERALS

[0058]

1 slide fastener

2 fastener tape

3 fastener stringer

4 slider

10, 10’  fastener element

11 coupling head

12 flat plate portion

13 coupling convex portion
14 rising portion

14a extension portion

14b inclined portion

15 coupling concave portion
21,21 tape-sandwiching portion
22 body portion

23 leg portion

23a base end portion

23b intermediate portion

23c curved portion

23d center line

24,24’  sticking preventing convex portion
25 boundary line

26 step surface

31 rectangular wire material
32 cutting punch

32a leading end surface portion
32b concave portion

33 cutting die

33a mouth portion

40 fastener element

41 coupling head

42 coupling head body

43 coupling convex portion
44 coupling concave portion
51 tape-sandwiching portion
52 body portion

53 leg portion

54 sticking preventing convex portion
61 first area

62 second area

63 third area
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BEST MODE FOR CARRYING OUT THE INVENTION

[0059] Hereinafter, embodiments of the invention will
be described in detail with reference to the embodiments
and accompanying drawings. The invention is not limited
to the following embodiments, and various changes can
be made as long as substantially the same configuration
and the same function effect as in the invention are pro-
vided.

[0060] For example, fastener elements of a first em-
bodiment and a second embodiment which will be de-
scribed later are manufactured in such a manner that a
rectangular metal wire material is punched in a predeter-
mined element shape using a cutting punch and a cutting
die, and thereafter a polishing process and a coating
process is performed. However, the fastener element of
the invention is not limited thereto but can be applied to
all metal fastener elements that are likely to cause the
fastener elements to stick to each other or cause the
faster element to stick to a liquid processing apparatus
in liquid processing. An example of the fastener element
of the invention includes a metal fastener element man-
ufactured in such a manner that a long wire material hav-
ing a Y-shaped cross section is sequentially cut to make
a Y-shaped element material, and a part of the obtained
element material corresponding to a coupling head is lo-
cally press-deformed to form a coupling convex portion
and a coupling concave portion, a metal fastener element
formed in a desired shape by die cast molding, and the
like.

First Embodiment

[0061] FIG. 1 is a perspective view illustrating a fas-
tener element according to a first embodiment, and FIG.
2 is a top view illustrating a state of the fastener element
before it is swaged into a fastener tape.

[0062] In the following description on the fastener ele-
ment, an element vertical direction refers to a tape front-
back direction when the fastener element is attached to
the fastener tape (a first element surface side is an upper
side, and a second element surface side is a lower side).
Further, an element length direction or a front-rear direc-
tion refers to a tape width direction (a coupling head lead-
ing end side is a front side, and a leg portion extended
end side is a rear side), and an element width direction
(or a left-right direction) refers to a tape length direction.
[0063] A fastener element 10 of the first embodiment
is formed in such a manner that a rectangular wire ma-
terial 31 made of metal, such as a copper alloy, a nickel
alloy, and aluminum, and the like, is punched in a pre-
determined element shape (see FIGS. 9 and 10) using
a cutting punch 32 and a cutting die 33, and thereafter a
polishing process and a coating process are performed,
as will be described later.

[0064] The fastener element 10 includes a coupling
head 11 (that may be referred to simply as "coupling
head") having coupling convex portions 13 and a tape-
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sandwiching portion 21 that extends from a base end
portion (a rear end portion) of the coupling head 11
through a step surface 26. The fastener element 10 is
configured as a so-called double-side element in which
the coupling convex portions 13 are disposed on the up-
per surface side and the lower surface side of the cou-
pling head 11, respectively.

[0065] In this case, the upper element surface of the
fastener element 10 is a first element surface that abuts
on a leading end surface of the cutting punch 32 when
punched from the rectangular wire material 31, and the
lower element surface is a second element surface which
is opposite to it.

[0066] The coupling head 11 includes a thin walled flat
plate portion 12 disposed at a central portion in the front-
back direction, the coupling convex portions 13 that are
projectingly disposed on the upper surface and the lower
surface of the flat plate portion 12, and left and right rising
portions 14 that are raised from the flat plate portion 12
in the vertical direction and extend toward the left and
right sides of the coupling convex portion 13 from the
tape-sandwiching portion 21. Further, a coupling con-
cave portion 15 surrounded by the coupling convex por-
tion 13, the left and right rising portions 14, and the tape-
sandwiching portion 21 are formed in the coupling head
11.

[0067] The flat plate portion 12 of the coupling head
11 is formed at a predetermined thickness thinner than
the tape-sandwiching portion 21, and left and right side
edges of the flat plate portion 12 are formed to have a
circular arc shape or a tapered shape when viewed in
the element vertical direction so that a dimension of the
left-right width direction of the flat plate portion 12 grad-
ually decreases toward a front end from a base end side.
[0068] The coupling convex portion 13 is projectingly
disposed to bulge in a protruding shape at a left-right
central portion of the flat plate portion 12. A height posi-
tion (a position in the vertical direction) of the top of the
coupling convex portion 13, that is, a height dimension
inthe vertical direction, from the upperand lower surfaces
ofthe flat plate portion 12 to the top of the coupling convex
portion 13, are set be equal to or larger than a height
dimension in the vertical direction, from the upper and
lower surfaces of the flat plate portion 12 to upper and
lower surfaces of the tape-sandwiching portion 21 (par-
ticularly, a body portion 22 of the tape-sandwiching por-
tion 21 which will be described later), respectively.
[0069] Further, when the fastener element 10 of the
present first embodiment is viewed in the element length
direction, the position of the front end edge of the coupling
convex portion 13 is set behind the position of a front end
edge of the flat plate portion 12, and the upper surface
of the flat plate portion 12 is disposed between the front
end edge of the coupling convex portion 13 and the front
end edge of the flat plate portion 12.

[0070] The rising portion 14 is formed to rise from the
flat plate portion 12 in the vertical direction. It includes
an extension portion 14a that extends forward from the

10

15

20

25

30

35

40

45

50

55

tape-sandwiching portion 21 and has a constant thick-
ness, and an inclined portion 14b that is inclined down-
ward toward the front side from the front end of the ex-
tension portion 14a. In this case, the front end edge of
the rising portion 14 is disposed to be positioned ahead
of the rear end edge of the coupling convex portion 13.
[0071] In the fastener element 10 of the present first
embodiment, the tape-sandwiching portion 21 includes
a body portion 22 that extends backward from the cou-
pling head 11 and a pair of left and right leg portions 23
that branches off to the left and right, respectively and
extends from the body portion 22. Two sticking prevent-
ing convex portions 24 are formed on the upper surface
of the tape-sandwiching portion 21.

[0072] The body portion 22 in the tape-sandwiching
portion 21 connects the coupling head 11 with the left
and right leg portions 23. The upper and lower surfaces
and the left and right side surfaces of the body portion
22 are respectively flush with the upper and lower sur-
faces and the left and right side surfaces of the extension
portion 14a of the rising portion 14 and the leg portion 23.
[0073] The leg portions 23 are provided in a manner
of branching off from a rear end of the body portion 22
into two legs and extending from the rear end. Each leg
portion 23 includes a base end portion 23a extending
from the body portion 22, an intermediate portion 23b
extending from the base end portion 23a and having an
outside edge and an inside edge that are disposed along
the element length direction in the form of a straight line
in a state in which it is implanted into the fastener tape,
and a curved portion 23c that is formed to curve from the
intermediate portions 23b in a direction in which the leg
portions get closer to each other. In this case, the inter-
mediate portion 23b is formed in such a manner that a
width dimension between the outside edge and the inside
edge becomes constant along the element length direc-
tion.

[0074] Further, in the present first embodiment, the left
and right leg portions 23 are disposed to be spread as
illustrated in FIG. 2 in a state in which the fastener ele-
ments 10 have not yet implanted into the fastener tape.
The fastener element 10 has a shape of a nearly letter
"Y" when the whole fastener element 10 is viewed from
the upper surface side.

[0075] In this case, a gap A between leading end por-
tions of the spread left and right leg portions 23 is set to
be larger than a maximum value B of a leg portion 23
width dimension in the curved portion 23c of the leg por-
tion 23 (that is, as illustrated in FIG. 2, a maximum value
of a dimension of the curved portion 23c in a direction
orthogonal to the outside edge and the inside edge of
the intermediate portion 23b when the leg portion 23 is
viewed from the top). The gap A is set to be larger than
a maximum value C of a dimension of the tape-sand-
wiching portion 21 excluding the sticking preventing con-
vex portion 24, as illustrated in FIG. 7, in the element
vertical direction.

[0076] Since the gap Ais setto be larger than the max-
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imum value B and larger than the maximum value C,
when predetermined processingis performed while a plu-
rality of fastener elements 10 are stirred, for example, in
the polishing process, the coating process, or the like,
for example, even if the leg portion 23 of a fastener ele-
ment 10 enters between the left and right leg portions 23
of another fastener element 10 as illustrated in FIG. 14,
the leg portions 23 are prevented from tangling with each
other, and the leg portion 23 that have entered can be
easily extracted from between the left and right leg por-
tions 23. As a result, in a state in which the fastener el-
ements 10 are separated from each other, predetermined
processing can be performed smoothly and uniformly,
and thus it is possible to prevent the occurrence of une-
venness in the quality of the fastener elements 10.
[0077] Further, the fastener element 10 of the present
first embodiment is formed by punching the rectangular
wire material 31 from the upper surface side by the cutting
punch 32 and the cutting die 33 as will be described later
(see FIGS.9and 10). In this case, in the fastener element
10, the upper element surface including the upper sur-
face of the tape-sandwiching portion 21 and the upper
surface of the extension portion 14a of the rising portion
14 are configured with the first element surface that abuts
on the cutting punch 32 when the fastener element 10 is
punched from the rectangular wire material 31, and, par-
ticularly, the upper surface of the tape-sandwiching por-
tion 21 and the upper surface of the extension portion
14a are formed of the same flat surface onto which a
shape of a leading end surface portion 32a of the cutting
punch 32 is transferred.

[0078] Further, the periphery in the fastener element
10, that is, an element outer periphery in the coupling
head 11 and an element outer periphery (left and right
side surfaces of the body portion 22 and an outer periph-
ery of the leg portion 23) and an inner periphery (an inner
periphery of the leg portion 23) of the tape-sandwiching
portion 21 are configured with cutting surfaces formed at
the time of element punching. Further, the ridge line por-
tion disposed between the peripheries of the fastener
element 10 and the upper surfaces of the tape-sandwich-
ing portion 21 and the extension portion 14a that are
formed on the flat surface is formed at an angular shape.
[0079] Meanwhile, on the lower surface side of the
tape-sandwiching portion 21 and the extension portion
14a of the fastener element 10, when the fastener ele-
ment 10 is punched from the rectangular wire material
31, the ridge line portion disposed between the cutting
surfaces (that is, the periphery of the fastener element
10) formed at the time of punching and the lower surfaces
ofthe tape-sandwiching portion 21 and the extension por-
tion 14a is formed by being torn apart and cut from the
rectangular wire material 31, and thus the ridge line por-
tion of the lower surface side and the vicinity of the ridge
line portion have the curved surface shape.

[0080] Further,inthe present firstembodiment, the two
sticking preventing convex portions 24 projectingly dis-
posed on the upper surface of the tape-sandwiching por-
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tion 21 are formed in a circular truncated cone shape and
disposed to satisfy at least one of 5 conditions specified
below.

[0081] First, as a first condition, as illustrated in FIG.
4, when an area formed by the surface on the same plane
as the upper surface of the tape-sandwiching portion 21,
that is, an area configured with the upper surface of the
tape-sandwiching portion 21 and the upper surface of
the extension portion 14a is defined as a first area 61 (a
hatched portion of FIG. 4), the sticking preventing convex
portion 24 needs to be disposed so that a ratio of a di-
mension L2 in the element length direction from the top
of the sticking preventing convex portion 24 to the rear
end edge of the tape-sandwiching portion 21 to a dimen-
sion L1 in the element length direction from the front end
edge of the first area 61 to the rear end edge of the tape-
sandwiching portion 21 can be equal to or more than 1/2,
preferably equal to or more than 2/3.

[0082] Next, as a second condition, as illustrated in
FIG. 5, when the upper surface of the body portion 22 is
defined as a second area 62 (a hatched portion of FIG.
5), atleast a part of the sticking preventing convex portion
24 needs to be included inside the second area 62.
[0083] As a third condition, as illustrated in FIG. 6,
when an area including an area of the intermediate por-
tion 23b of the leg portion 23 and an area that is ahead
of the intermediate portion 23b and surrounded by ex-
tension lines extending from the outside edge and the
inside edge of the intermediate portion 23b toward the
coupling head 11 side and the front end edge of the body
portion 22 is defined as a third area 63 (a hatched portion
of FIG. 6), the sticking preventing convex portion 24
needs to be included in the third area 63.

[0084] As a fourth condition, as illustrated in FIG. 6,
the sticking preventing convex portion 24 needs to be
disposed on a center line 23d between the outside edge
and the inside edge in the intermediate portion 23b of
the leg portion 23.

[0085] Further, as afifth condition, as illustrated in FIG.
6, the sticking preventing convex portion 24 needs to be
disposed to span the boundary line 25 between the body
portion 22 and the leg portions 23.

[0086] As the sticking preventing convex portions 24
are disposed to satisfy at least one of the first to five
conditions, as will be described later, when processing
using a liquid, such as the coating process is performed
on the fastener element 10 of the present first embodi-
ment, even if another fastener element 10 is superim-
posed such that the upper surfaces of the tape-sand-
wiching portion 21 and the extension portion 14a face
the upper surfaces of the tape-sandwiching portion 21
and the extension portion 14a of the fastener element 10
(for example, see FIGS. 11 and 12), since the sticking
preventing convex portions 24 form the clearance be-
tween the fastener elements 10, the upper surfaces of
the fastener elements 10 dissolve a liquid and thus are
prevented from sticking to each other due to surface con-
tact with a high degree of certainty.
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[0087] In this case, a height dimension (a protruding
height) H of the sticking preventing convex portion 24 in
the vertical direction from the upper surface of the tape-
sandwiching portion 21 to the top of the sticking prevent-
ing convex portion 24 is setto 0.05 mm or less, preferably,
0.03 mm or less, for example, when the fastener element
10 is implanted into the fastener tape. If the protruding
height H of the sticking preventing convex portion 24 is
set to such a range, even though the sticking preventing
convex portion 24 is disposed in the fastener element
10, the sticking preventing convex portion 24 is barely
noticeable.

[0088] Further, it is preferable the sticking preventing
convex portion 24 even slightly protrudes further than the
upper surface of the tape-sandwiching portion 21, and
particularly, the protruding height H is preferably set to
0.01 mm or more. In this case, since the fastener element
10 of the present first embodiment is subjected to the
polishing process after punched from the rectangular
wire material 31 as will be described later, the protruding
height H of the sticking preventing convex portion 24 at
the time of punching the fastener element 10 from the
rectangular wire material 31 is set in consideration of the
fact that the sticking preventing convex portion 24 is
scrapped in the polishing process.

[0089] Next, a method of manufacturing the metal fas-
tener element 10 of the present first embodiment will be
described.

[0090] First, the rectangular metal wire material 31 is
prepared. The rectangular wire material 31 is plastic-de-
formed by pressing of the press punch and the press die,
and the shape of the coupling head 11, particularly, the
shapes of the flat plate portion 12 and the coupling con-
vex portion 13 are formed in the rectangular wire material
31 at a predetermined pitch. At this time, the thickness
of the prepared rectangular wire material 31 is set to be
equal to the thickness of the body portion 22 of the fas-
tener element 10.

[0091] Next, as illustrated in FIG. 9, the rectangular
wire material 31 in which the shape of the coupling head
11 is formed is transferred until a portion where the cou-
pling head 11 is formed is placed on the position of a
mouth portion 33a of the cutting die 33. When the portion
where the coupling head 11 is formed is transferred up
to a predetermined position, the rectangular wire material
31 is stopped, and the cutting punch 32 moves down to
enter the mouth portion 33a of the cutting die 33 as illus-
trated in FIG. 10. At this time, a convex portion 32b for
forming the sticking preventing convex portion 24 on the
upper surface of the tape-sandwiching portion 21 is in-
stalled on a leading end surface portion 32a of the cutting
punch 32.

[0092] Asaresult, the approximately Y-shaped fasten-
er element 10 illustrated in FIG. 2 is punched from the
rectangular wire material 31, and at the same time, the
two sticking preventing convex portions 24 are formed
on the first element surface of the tape-sandwiching por-
tion 21 of the fastener element 10. A cross-sectional view
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illustrated in FIG. 10 illustrates a cross section in which
the fastener element 10 is cut along a portion correspond-
ing to line X-Xillustrated in FIG. 2.

[0093] After punching the fastener element 10 from the
rectangular wire material 31 as described above, the in-
dividual fastener elements 10 are input into a liquid
processing container, and the polishing process such as
barrel polishing or chemical polishing is performed, so
that a gloss is given to the fastener element 10.

[0094] At this time, in the fastener element 10 of the
present first embodiment, as described above, the gap
A between the leading end portions of the left and right
leg portions 23 is setto be larger than the maximum value
B of the curved portion 23c of the leg portion 23 in the
leg portion 23 width dimension and larger than the max-
imum value C of the dimension of the tape-sandwiching
portion 21 excluding the sticking preventing convex por-
tion 24 in the element vertical direction.

[0095] As aresult, when barrel polishing is performed
on a plurality of fastener elements 10, it is prevented that
the leg portion 23 of another fastener element 10 inter-
twines between the left and right leg portions 23 of the
fastener element 10, and barrel polishing can be uniform-
ly performed in a state in which the fastener elements 10
are separated from one another. Since this effect is ob-
tained even when chemical polishing and coating which
will be described later is performed, processing such as
chemical polishing and coating can be uniformly per-
formed on each fastener element 10.

[0096] Further, each fastener element 10 of the
presentfirstembodiment has the sticking preventing con-
vex portion 24 disposed on the upper surface side of the
fastener element 10, and the ridge line portion and the
vicinity of the ridge line portion on the lower surface side
are formed in the curved surface shape. Thus, for exam-
ple, when barrel polishing is performed on a plurality of
fastener elements 10, it is possible to effectively prevent
the fastener elements 10 from sticking to an inner wall
surface of a processing tank (barrel) in which barrel pol-
ishing is performed. For this reason, more uniform phys-
ical polishing can be performed on each fastener element
10, and when the fastener element 10 is recovered from
the processing tank after barrel polishing is performed,
the recovery work can be easily performed.

[0097] Subsequently, chemical polishing is performed
on the fastener element 10 that has been subjected to
barrel polishing. In this chemical polishing, since the
sticking preventing convex portion 24 is formed in each
fastener element 10, itis possible to prevent another fas-
tener element 10 from coming in surface-contact with the
upper surfaces of the tape-sandwiching portion 21 and
the extension portion 14a of the fastener element 10.
Thus, a chemical polishing solution can be smoothly
spread on the upper surface side of the fastener element
10, and chemical polishing can be uniformly performed
on the fastener element 10.

[0098] After the polishing process is performed as de-
scribed above, the coating process such as clear coating
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is performed on the obtained fastener element 10. In the
coating process, clear coating or coating with a desired
color tone is performed on the fastener element 10 by
the process in which a plurality of fastener elements 10
are input into a bucket, and a coating material is sprayed
while rotating the bucket.

[0099] At this time, as the sticking preventing convex
portion 24 is formed in the fastener element 10 of the
present first embodiment, for example, while the bucket
is rotating, for example, even if the fastener elements 10
are superimposed on each other such that the upper sur-
faces or the lower surfaces of the tape-sandwiching por-
tion 21 and the extension portion 14a face each other
and the coupling heads 11 face in the same direction as
illustrated in FIG. 11 or even if the fastener elements 10
are superimposed on each other such that the upper sur-
faces or the lower surfaces of the tape-sandwiching por-
tion 21 and the extension portion 14a face each other
and the coupling heads 11 face in different directions as
illustrated in FI1G. 12, since the sticking preventing convex
portion 24 forms the clearance between the fastener el-
ements 10, itis possible to prevent the fastener elements
10 from sticking to each other with a liquid dye interposed
therebetween.

[0100] Further,inthis case, while the bucketis rotating,
for example, even if the lower surfaces of the tape-sand-
wiching portion 21 and the extension portion 14a of the
fastener element 10 are superimposed on the lower sur-
faces of the tape-sandwiching portion 21 and the exten-
sion portion 14a of another fastener element 10 as illus-
trated in FIG. 13, since the ridge line portion at the lower
surface side of the tape-sandwiching portion 21 and the
extension portion 14a and the vicinity of the ridge line
portion are formed in the curved surface shape, the fas-
tener elements 10 do not stick to each other by liquid dye
and thus can easily separate from each other.

[0101] Thus, it does not happen that the fastener ele-
ments 10 stick to each other and do not separate during
the coating process like the conventional fastener ele-
ments 10 do, and thus the entire surface of the fastener
element 10 can be smoothly coated. Thus, a coating fail-
ure caused by sticking between the fastener elements
10 does not occur, and each fastener element 10 can be
stably coated with a desired color tone.

[0102] The fastener element 10 of the present first em-
bodiment obtained by the above described method is in-
put into a parts feeder (not shown), and the posture of
the fastener element 10 is adjusted. Thereafter, the fas-
tener elements 10 are supplied to the tape side edge
portion of the fastener tape so that the tape end edge
portion can be wedged between the left and right leg
portions 23 of the fastener element 10 through a shooter
(not shown).

[0103] At this time, since the sticking preventing con-
vex portion 24 formed in the fastener element 10 has the
protruding height H set to be as small as 0.05 mm or less
(preferably, 0.03 mm or less), when the fastener element
10is supplied to the fastener tape through the parts feed-
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er or the shooter, it is possible to prevent the fastener
element 10 from being clogged inside the parts feeder
or the shooter.

[0104] Thereafter, the fastener element 10 supplied to
the tape side edge portion of the fastener tape is swaged
by using a swaging means (not shown) and thus implant-
ed into the tape side edge portion. At this time, when the
swaging means of the fastener element 10 encompasses
and holds the left and right leg portions 23 of the fastener
element 10 and swages the left and right leg portions 23
toward the fastener tape, since the protruding height H
of the sticking preventing convex portion 24 is set to be
as small as 0.05 mm or less (preferably, 0.03 mm orless),
it is possible to prevent the swaging means from inter-
fering the sticking preventing convex portion 24. Further,
even if the swaging means interferes with the sticking
preventing convex portion 24, the interference can be
reduced.

[0105] As a result, a work of swaging the fastener el-
ement 10 and implanting the fastener element 10 into
the fastener tape can be smoothly and stably performed,
and it is possible to prevent a phenomenon that coating
performed on the fastener element 10 is skinned and
thus the skin of the fastener element 10 appears when
the swaging means scrapes against the sticking prevent-
ing convex portion 24 of the fastener element 10.
[0106] As a plurality of fastener elements 10 are im-
planted into the tape side edge portion of the fastener
tape 2 at a predetermined pitch as illustrated in FIG. 3
by the above described method, a pair of left and right
fastener stringers 3 are formed, and as the slider 4 pass-
es through the element rows of the fastener stringers 3,
the slider fastener 1 can be manufactured.

[0107] In the slide fastener 1 obtained by the above
described method, the coating failure does not occur in
the fastener element 10, and a gloss or a desired color
tone can be uniformly given to the whole element of each
fastener element 10. Thus, the high quality slide fastener
that is excellent in visual quality or design can be provid-
ed.

[0108] Further, the first embodiment has been de-
scribed in connection with the case in which the sticking
preventing convex portion 24 is formed only on the upper
surface side of the tape-sandwiching portion 21 of the
fastener element 10, but the invention is not limited there-
to. For example, as illustrated in FIG. 15, as the sticking
preventing convex portion 24, two sticking preventing
convex portion 24’ may be disposed on a lower surface
side of a tape-sandwiching portion 21’ as well as an upper
surface of the tape-sandwiching portion 21’ of the fas-
tener element 10’

[0109] Since the sticking preventing convex portion 24’
is further disposed even on the lower surface side of the
tape-sandwiching portion 21’ as described above, when
processing using a liquid such as the coating process is
performed on the fastener element 10, it is possible to
prevent another fastener element 10’ from coming in sur-
face contact with and sticking to the lower surfaces of
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the tape-sandwiching portion 21’ and the extension por-
tion 14a of the fastener element 10’ with a high degree
of certainty.

[0110] Inaddition,ifthe sticking preventing convex por-
tions 24 and 24’ are formed on the first element surface
and the second element surface of the fastener element
10’, for example, when chemical polishing is performed
on the fastener element 10’, a chemical polishing solution
can be smoothly spread on the upper surface side and
the lower surface side of the fastener element 10’. Thus,
chemical polishing can be more uniformly performed on
the whole surface of the fastener element 10’, and it is
possible to further prevent glossiness from becoming un-
even.

[0111] Further, in the first embodiment, the sticking
preventing convex portion 24 formed on the upper sur-
face of the fastener element 10 is disposed to satisfy at
least one of the 5 conditions described above. However,
the inventionis notlimited thereto, and the position where
the sticking preventing convex portion is disposed may
arbitrarily change as necessary.

[0112] Forexample, when two sticking preventing con-
vex portions 24 are formed on the upper surface of the
fastener element 10, one sticking preventing convex por-
tion 24 may be disposed on the upper surface of the body
portion 22 at the left side (or the right side) further than
a center line of the left-right direction of the fastener el-
ement 10, and the other sticking preventing convex por-
tion 24 may be disposed on the upper surface of the
curved portion 23c of the leg portion 23 at the right side
(or the left side) further than the center line of the left-
right direction of the fastener element 10.

[0113] Further, in the invention, the number of dis-
posed sticking preventing convex portions 24 needs not
necessarily be set to two in each fastener element 10.
Three or more sticking preventing convex portions 24
may be disposed according to the shape, the size, or the
like of the fastener element 10.

[0114] For example, when three sticking preventing
convex portions 24 are formed on the upper surface of
the fastener element 10, one sticking preventing convex
portion 24 may be disposed on the upper surface of the
body portion 22 on the center line of the left-right direction
ofthe fastener element 10, and the remaining two sticking
preventing convex portion 24 may be disposed on the
upper surfaces of the left and right curved portions 23c.
[0115] Further, in the first embodiment, each sticking
preventing convex portion 24 can be formed in a circular
truncated cone shape as described above, but in the in-
vention, the shape of the sticking preventing convex por-
tion is not particularly limited. For example, the sticking
preventing convex portion may be formed on the upper
surface of the intermediate portion 23b of the leg portion
23 in the shape that has an elliptical shape that is long
in the element length direction and a central portion of
the ellipse most protrudes when viewed from the front
surface of the fastener element.
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Second Embodiment

[0116] FIG. 16 is a perspective view illustrating a fas-
tener element according to a second embodiment of the
invention, and FIG. 17 is a side view of the fastener ele-
ment.

[0117] A fastener element 40 of the second embodi-
ment is formed such that a rectangular wire material
made of metal such as a copper alloy, a nickel alloy, and
aluminum is punched in a predetermined shape using a
cutting punch and a cutting die, and thereafter a polishing
process and a coating process are performed similarly
to the case of the first embodiment.

[0118] The fastener element 40 includes a coupling
head 41 having a coupling convex portion 43 and a cou-
pling concave portion 44 and a tape-sandwiching portion
51 that extends from a base end portion of the coupling
head 41. The fastener element 40 is configured as a so-
called single-side element having the coupling convex
portion 43 only on a lower surface side of the coupling
head 41. In this case, an upper element surface of the
fastener element 40 is a first element surface that abuts
on a leading end surface of the cutting punch when
punched from the rectangular wire material, and a lower
element surface is a second element surface of a side
opposite thereto.

[0119] The coupling head 41 includes a coupling head
body 42, a coupling concave portion 44 that is recessed
at the upper surface side of the coupling head body 42,
and a coupling convex portion 43 that is projectingly dis-
posed at a lower surface side of the coupling head body
42. The tape-sandwiching portion 51 includes a body por-
tion 52 extends backward from the coupling head 41 and
a pair of left and right leg portions 53 that branches off
to the left and right and extends from the body portion
52. Two sticking preventing convex portions 54 are
formed on an upper surface of the tape-sandwiching por-
tion 51.

[0120] Similarly to the case of the fastener element 40
of the first embodiment, left and right leg portions 53 of
the fastener element 40 according to the present second
embodiment are also disposed to be spread in the left-
right direction in a state in which the fastener element 40
has not yetimplanted into the fastener tape. The fastener
element 40 has a shape of a nearly letter "Y" when the
whole shape of the fastener element 40 is viewed from
the upper surface side.

[0121] In the present second embodiment, upper and
lower surfaces and left and right side surfaces of the cou-
pling head body 42 of the coupling head 41 are formed
as the same surface as upper and lower surfaces and
left and right side surfaces of the tape-sandwiching por-
tion 51. Further, the fastener element 40 of the present
second embodiment is formed by punching the rectan-
gular wire material from the upper surface side through
the cutting punch and the cutting die. Thus, in the fastener
element 40, an upper surface of the coupling head body
42 and an upper surface of the tape-sandwiching portion
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51 excluding the sticking preventing convex portion 54
become a flat surface onto which the shape of a leading
end surface portion of the cutting punch is transferred.
[0122] Further, the uppersurfaces of the coupling head
body 42 and the tape-sandwiching portion 51 forming the
flat surface and a ridge line portion disposed between
the peripheries of the fastener element 40 are formed in
an angular shape. On the other hand, the lower surfaces
of the coupling head body 42 and the tape-sandwiching
portion 51 that are the second element surface, the ridge
line portion disposed between the peripheries of the fas-
tener element 40, and the vicinity thereof are formed in
a curved surface shape.

[0123] Further, the two sticking preventing convex por-
tions 54 disposed in the fastener element 40 of the
presentsecond embodiment are formed in a circular trun-
cated cone shape, respectively. In this case, the sticking
preventing convex portion 54 is disposed so that a ratio
of a dimension L4 in the element length direction from
the top of the sticking preventing convex portion 54 to
the side end edge of the leg portion 53 of the fastener
element 40 to a dimension L3 of the whole fastener ele-
ment 40 in the element length direction can be equal to
or more than 1/2.

[0124] As the sticking preventing convex portion 54 is
disposed to satisfy the condition, when processing using
a liquid, such as the coating process is performed on the
fastener element 40 of the present second embodiment,
even if another fastener element 40 is superimposed in
such a manner that the upper surfaces of the tape-sand-
wiching portion 51 and the extension portion face the
upper surfaces of the coupling head body 42 and the
tape-sandwiching portion 51 of the fastener element 40,
and the coupling heads 41 face in the same direction or
different directions, the sticking preventing convex por-
tions 54 form the clearance between the fastener ele-
ments 40, the fastener elements 40 dissolve a liquid and
thus are prevented from coming in surface contact with
and sticking to each other with a high degree of certainty.
[0125] Further, in this case, a height dimension (a pro-
truding height) of the sticking preventing convex portion
54 in the vertical direction from the upper surface of the
tape-sandwiching portion 51 to the top of the sticking
preventing convex portion 54 is set to be 0.05 mm or
less, preferably, 0.03 mm or less, for example, when the
fastener element 40 is implanted into the fastener tape.
When the protruding height of the sticking preventing
convex portion 54 is set to such a range, even though
the sticking preventing convex portion 54 is disposed in
the fastener element 40, it is possible to cause the stick-
ing preventing convex portion 54 to be barely noticeable.
[0126] The fastener element 40 of the present second
embodiment can obtain the same effects as the fastener
element 40 of the first embodiment.

[0127] For example, after the fastener element 40 of
the present second embodimentis punched from the rec-
tangular wire material using the cutting punch and the
cutting die, barrel polishing is performed on the fastener
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element 40 in the polishing process. At this time, the
above described sticking preventing convex portion 54
is formed at the upper surface side of the fastener ele-
ment 40 ofthe present second embodiment, and the ridge
line portion atthe lower surface side and the vicinity there-
of are formed in the curved surface shape. Thus, it is
possible to prevent the fastener element 40 from sticking
to the inner wall surface of the processing tank in which
barrel polishing is performed. As a result, uniform phys-
ical polishing can be performed on each fastener element
40, and when the fastener element 40 is recovered from
the processing tank after barrel polishing is performed,
the recovery work can be easily performed.

[0128] Further, in the case of performing chemical pol-
ishing after barrel polishing described above, since each
fastener element 40 has the sticking preventing convex
portion 54, it is possible to prevent another fastener ele-
ment 40 from coming in surface-contact with the upper
surface of the fastener element 40. For this reason, a
chemical polishing solution can be smoothly spread on
the upper surface side of the fastener element 40, and
chemical polishing can be uniformly performed on the
fastener element 40.

[0129] Further, the fastener element 40 that has been
subjected to chemical polishing described above is there-
after subjected to the coating process. At this time, since
each fastener element 40 has the sticking preventing
convex portion 54 and the ridge line portion at the lower
surface side of the fastener element 40 and the vicinity
thereof are formed in the curved surface shape, during
the coating process, the fastener elements 40 are pre-
vented from sticking to each other by liquid dye, and coat-
ing can be uniformly performed on the whole surface of
the fastener element 40. For this reason, the coating fail-
ure that has been caused by sticking between the fas-
tener elements 40 does not occur, and each fastener
element 40 can be stably coated in a desired color tone.
[0130] The fastener element 40 obtained by the above
described method does not cause the coating failure, and
is even in glossiness or desired color tone over the entire
body of the element. Thus, the slide fastener manufac-
tured using the fastener element 40 is excellent in quality
of appearance and design.

Claims

1. A metal fastener element (10, 10’, 40) for a slide
fastener, including:

a coupling head (11, 41); and

a bifurcated tape-sandwiching portion (21, 21°,
51) extending from the coupling head (11,41),
wherein the fastener element (10, 10’, 40) is
manufactured by punching a rectangular metal
wire material (31) using a cutting punch (32) and
a cutting die (33), sticking surfaces on which
sticking between the fastener elements occurs
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when liquid processing is performed on the fas-
tenerelement (10, 10’, 40) include a first element
surface that abuts on the cutting punch (32) and
a second element surface opposite to the first
element surface, the fastener element being
characterized in that

at least one sticking preventing convex portion
(24, 24°, 54) is disposed on at least the first el-
ement surface of the fastener element (10, 10,
40).

The fastener element according to claim 1,

being characterized in that the sticking preventing
convex portion (24’) is further formed on the second
element surface.

The fastener element according to claim 1,

being characterized in that the two sticking pre-
venting convex portions (24, 54) are formed on at
least the first element surface.

The fastener element according to any one of claims
1to 3,

being characterized in that the coupling head (11)
includes a thin walled flat plate portion (12) and cou-
pling convex portions (13) that are projectingly dis-
posed on the first and second element surfaces of
the flat plate portion (12),

the tape-sandwiching portion (21, 21’) includes a
body portion (22) that thickly extends from a base
end portion of the coupling head (11) via a step sur-
face (26) and a pair of leg portions (23) that branches
off and extends from the body portion (22), and

the sticking preventing convex portion (24, 24’) is
projectingly disposed on the tape-sandwiching por-
tion (21).

The fastener element according to claim 4,

being characterized in that a ratio of a dimension
L2 in an element length direction, from an top of the
sticking preventing convex portion (24) to a leg por-
tion side end edge of the tape-sandwiching portion
(21), to a dimension L1 in the element length direc-
tion, from a coupling head side end edge of a first
area (61) formed by the same plane surface as a
first surface of the tape-sandwiching portion (21, 217)
to the leg portion side end edge of the tape-sand-
wiching portion (21, 21°), is set to 1/2 or more.

The fastener element according to claim 4,

being characterized in that at least a part of the
sticking preventing convex portion (24) is included
in a second area (62) formed by the body portion
(22).

The fastener element according to claim 4,
being characterized in that the leg portion (23) in-
cludes a base end portion (23a) extending from the
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body portion (22), an intermediate portion (23b) ex-
tending from the base end portion (23a) and having
an outside edge and an linear inside edge that are
disposed along an element length direction, and a
curved portion (23c) that is formed to curve from the
intermediate portion (23b) in a direction in which the
curved portions get closer to each other, and

the sticking preventing convex portion (24) is includ-
ed in a third area (63) formed to include an area of
the intermediate portion (23b) and an area that is
ahead of the intermediate portion (23b) and sur-
rounded by an extension line extending from an in-
side edge of the intermediate portion (23b) to the
coupling head (11) side, an outside edge of the body
portion (22) and the base end portion (23a), and a
coupling head side end edge of the body portion (22).

The fastener element according to claim 4,

being characterized in that the leg portion (23) in-
cludes a base end portion (23a) extending from the
body portion (22), an intermediate portion (23b) ex-
tending from the base end portion (23a) and having
anoutside edge and aninside edge that are disposed
along an element length direction, and a curved por-
tion (23c) that is formed to be curve from the inter-
mediate portion (23b) in a direction in which the
curved portions get closer to each other, and

the sticking preventing convex portion (24) is dis-
posed on a center line (23d) between the outside
edge and the inside edge of the intermediate portion
(23b).

The fastener element according to claim 4,

being characterized in that the sticking preventing
convex portion (24) is disposed to span a boundary
line (25) between the body portion (22) and the leg
portion (23).

The fastener element according to any one of claims
1to 3,

being characterized in that the coupling head (41)
includes a coupling concave portion (44) recessed
in the first element surface side and a coupling con-
vex portion (43) disposed projectingly on the second
element surface side,

the tape-sandwiching portion (51) includes a body
portion (52) that extends from a base end portion of
the coupling head (41) and a pair of leg portions (53)
that branches off and extends from the body portion
(52), and

the sticking preventing convex portion (54) is pro-
jectingly disposed on the tape-sandwiching portion
(51).

The fastener element according to claim 10,

being characterized in that a ratio of a dimension
L4 in an element length direction, from the top of the
sticking preventing convex portion (54) to a leg por-
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tion side end edge of the fastener element (40), to a
dimension L3 of the whole fastener element (40) in
the element length direction is set to 1/2 or more.

The fastener element according to any one of claims
1to 3,

being characterized in that a protruding height of
the sticking preventing convex portion (24, 24’, 54)
is set to 0.05 mm or less.

Patentanspriiche

1.

Metallkuppelglied (10, 10’, 40) fur einen Reillver-
schluss, wobei das Kuppelglied umfasst:

einen Kupplungskopf (11, 41); und

einen gegabelten, das Reiverschlusstragband
sandwichartig umgebenden Abschnitt (21, 21,
51), der sich von dem Kupplungskopf (11, 41)
erstreckt,

wobei das Kuppelglied (10, 10’, 40) durch Stan-
zen eines rechteckigen Metalldrahtmaterials
(31) unter Verwendung eines Schneidstempels
(32) und eines Stanzwerkzeugs (33) hergestellt
wird, wobei Klebeflachen, bei denen ein Kleben
zwischen den Kuppelgliedern auftritt, wenn eine
Flussigkeitsbearbeitung an dem Kuppelglied
(10, 10’, 40) durchgefiihrt wird, eine erste Kup-
pelgliedoberflache, die an dem Schneidstempel
(32) anliegt, und eine zweite Kuppelgliedober-
flache, die der ersten Kuppelgliedoberflache ge-
gentber liegt, umfassen, wobei das Kuppelglied
dadurch gekennzeichnet ist, dass
wenigstens ein klebungsverhindernder konve-
xer Abschnitt (24, 24’, 54) wenigstens auf der
ersten Kuppelgliedoberflache des Kuppelglieds
(10, 10’, 40) angeordnet ist.

Kuppelglied gemal Anspruch 1,

dadurch gekennzeichnet, dass der klebungsver-
hindernde konvexe Abschnitt (24’) weiterhin auch an
der zweiten Kuppelgliedoberflache ausgebildet ist.

Kuppelglied gemal Anspruch 1,

dadurch gekennzeichnet, dass die zwei klebungs-
verhindernden konvexen Abschnitte (24, 54) we-
nigstens an der ersten Kuppelgliedoberflache aus-
gebildet sind.

Kuppelglied gemaR einem der Anspriiche 1 bis 3,
dadurch gekennzeichnet, dass der Kupplungs-
kopf (11) einen dinnwandigen flachen Plattenab-
schnitt (12) und konvexe Kupplungsabschnitte (13),
die in hervorstehender Weise an der ersten und der
zweiten Kuppelgliedoberflache des flachen Platten-
abschnitts (12) angeordnet sind, aufweist,
dadurch, dass der das Reillverschlusstragband
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sandwichartig umgebende Abschnitt (21, 21’) einen
Korperabschnitt (22), der sich Uber eine gestufte
Oberflache (26) breit von einem Basisendabschnitt
des Kupplungskopfes (11) erstreckt, und ein Paar
von Schenkelabschnitten (23), das sich von dem
Kérperabschnitt (22) verzweigt und erstreckt, auf-
weist, und

dadurch dass, der klebungsverhindernde konvexe
Abschnitt (24, 24’) in hervorstehender Weise an dem
das Reilverschlusstragband sandwichartig umge-
benden Abschnitt (21) angeordnet ist.

Kuppelglied gemal Anspruch 4,

dadurch gekennzeichnet, dass ein Verhaltnis ei-
ner Abmessung L2in einer Langenrichtung des Kup-
pelglieds von einer Oberseite des klebungsverhin-
dernden konvexen Abschnitts (24) zu einer Schen-
kelabschnittseitenendkante des das ReiRver-
schlusstragband sandwichartig umgebenden Ab-
schnitts (21) zu einer Abmessung L1 in der Langen-
richtung des Kuppelglieds von einer Kupplungs-
kopfseitenendkante eines ersten Bereichs (61), der
von derselben ebenen Oberflache wie eine erste
Oberflache des das ReiRverschlusstragband sand-
wichartig umgebenden Abschnitts (21, 21’) gebildet
wird, zu der Schenkelabschnittseitenendkante des
das Reilverschlusstragband sandwichartig umge-
benden Abschnitts (21, 21’) dazu eingestellt ist, 1/2
oder mehr zu betragen.

Kuppelglied gemal Anspruch 4,

dadurch gekennzeichnet, dass wenigstens ein
Teil des klebungsverhindernden konvexen Ab-
schnitts (24) in einem zweiten, von dem Kd&rperab-
schnitt (22) gebildeten Bereich (62) enthalten ist.

Kuppelglied gemal Anspruch 4,

dadurch gekennzeichnet, dass der Schenkelab-
schnitt (23) aufweist: einen sich von dem Kérperab-
schnitt (22) erstreckenden Basisendabschnitt (23a),
einen sich von dem Basisendabschnitt (23a) erstre-
ckenden Zwischenabschnitt (23b), der eine AulRen-
kante und eine lineare Innenkante aufweist, die ent-
lang einer Langenrichtung des Kuppelglieds ange-
ordnet sind, sowie einen gekrimmten Abschnitt
(23c), der dazu ausgeformt ist, sich von dem Zwi-
schenabschnitt (23b) in einer Richtung derart zu er-
strecken, dass die gekrimmten Abschnitte sich ein-
ander annéhern, und

dadurch, dass der klebungsverhindernde konvexe
Abschnitt (24) in einem dritten Bereich (63) enthalten
ist, der so ausgebildet ist, dass er einen Bereich des
Zwischenabschnitts (23b) und einen Bereich, der vor
dem Zwischenabschnitt (23b) liegt, beinhaltet, und
von einer sich von einer Innenkante des Zwischen-
abschnitts (23b) zu der Seite des Kupplungskopfes
(11) erstreckenden Verldngerungslinie, einer Au-
Renkante des Korperabschnitts (22) und des Basi-
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sendabschnitts (23a) sowie einer Kupplungskopfs-
eitenendkante des Kérperabschnitts (22) umgege-
ben ist.

Kuppelglied gemaR Anspruch 4,

dadurch gekennzeichnet, dass der Schenkelab-
schnitt (23) aufweist: einen sich von dem Kérperab-
schnitt (22) erstreckenden Basisendabschnitt (23a),
einen sich von dem Basisendabschnitt (23a) erstre-
ckenden Zwischenabschnitt (23b), der eine AuRen-
kante und eine Innenkante aufweist, die entlang ei-
ner Langenrichtung des Kuppelglieds angeordnet
sind, sowie einen gekrimmten Abschnitt (23c), der
dazu ausgeformt ist, sich von dem Zwischenab-
schnitt (23b) in einer Richtung derart zu erstrecken,
dass die gekrimmten Abschnitte sich einander an-
nahern, und

dadurch, dass der klebungsverhindernde konvexe
Abschnitt (24) an einer Mittellinie (23d) zwischen der
Auflenkante und der Innenkante des Zwischenab-
schnitts (23b) angeordnet ist.

Kuppelglied gemal Anspruch 4,

dadurch gekennzeichnet, dass der klebungsver-
hindernde konvexe Abschnitt (24) derart angeordnet
ist, dass er eine Begrenzungslinie (25) zwischen
dem Koérperabschnitt (22) und dem Schenkelab-
schnitt (23) Gberspannt.

Kuppelglied gemaR einem der Anspriiche 1 bis 3,
dadurch gekennzeichnet, dass der Kupplungs-
kopf (41) einen konkaven Kupplungsabschnitt (44),
der in vertiefter Weise in der ersten Kuppelgliedo-
berflachenseite angeordnet ist, und einen konvexen
Kupplungsabschnitt (43), der in hervorstehender
Weise an der zweiten Kuppelgliedoberflachenseite
angeordnet ist, aufweist,

dadurch, dass der das Reillverschlusstragband
sandwichartig umgebende Abschnitt (51) einen Kér-
perabschnitt (52), der sich von einem Basisen-
dabschnitt des Kupplungskopfes (41) erstreckt, und
ein Paar von Schenkelabschnitten (53), das sich von
dem Koérperabschnitt (52) verzweigt und erstreckt,
aufweist, und

dadurch dass, der klebungsverhindernde konvexe
Abschnitt (54) in hervorstehender Weise an dem das
ReilBverschlusstragband sandwichartig umgeben-
den Abschnitt (51) angeordnet ist.

Kuppelglied gemaR Anspruch 10,

dadurch gekennzeichnet, dass ein Verhaltnis ei-
ner Abmessung L4 in einer Langenrichtung des Kup-
pelglieds von der Oberseite des klebungsverhin-
dernden konvexen Abschnitts (54) zu einer Schen-
kelabschnittseitenendkante des Kuppelglieds (40)
zu einer Abmessung L3 des gesamten Kuppelglieds
(40) in der Langenrichtung des Kuppelglieds dazu
eingestellt ist, 1/2 oder mehr zu betragen.
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12. Kuppelglied gemanR einem der Anspriiche 1 bis 3,

dadurch gekennzeichnet, dass eine hervorste-
hende Hbéhe des klebungsverhindernden konvexen
Abschnitts (24, 24’, 54) dazu eingestellt ist, 0,05 mm
oder weniger zu betragen.

Revendications

Elément de fermeture en métal (10, 10, 40) pour
une fermeture a glissiére, comportant :

une téte de couplage (11, 41), et

une partie d’enserrage de bande (21, 21’, 51)
fourchue s’étendant a partir de la téte de cou-
plage (11, 41) ;

ledit élément de fermeture (10, 10°, 40) étant
fabriqué par estampage d’'un matériau métalli-
que d’aspectfil rectangulaire (31) au moyen d’un
poingon de coupe (32) et d’'un emporte-piece
(33), des surfaces d’adhérence sur lesquelles
une adhérence entre les éléments de fermeture
se produit lorsqu’un traitement faisant appel a
un liquide est réalisé sur I'élément de fermeture
(10, 10, 40) comprennent une premiére surface
d’élément en contact avec le poingon de coupe
(32) et une deuxiéme surface d’élément oppo-
sée a la premiére surface d’élément, I'élément
de fermeture étant caractérisé en ce que

au moins une partie convexe empéchant I'ad-
hérence (24, 24’, 54) est présente au moins sur
la premiére surface d’élément de I'élément de
fermeture (10, 10, 40).

Elément de fermeture selon la revendication 1,
caractérisé en ce que la partie convexe empéchant
I'adhérence (24, 24’, 54) est en outre formée sur la
deuxiéme surface d’élément.

Elément de fermeture selon la revendication 1,
caractérisé en ce que les deux parties convexes
empéchant I'adhérence (24, 54) sont formées au
moins sur la premiére surface d’élément.

Elément de fermeture selon I'une quelconque des
revendications 1 a 3,

caractérisé en ce que la téte de couplage (11) com-
porte une partie plane amincie (12) et des parties
convexes de couplage (13) qui sont disposées en
relief sur les premiére et deuxiéme surfaces d’élé-
ment de la partie plane (12),

la partie d’enserrage de bande (21, 21’) comporte
une partie de corps (22) qui s’étend dans I'épaisseur
a partir d’'une partie terminale de base de la téte de
couplage (11) en passant par une surface a gradin
(26), et une paire de parties de patte (23) qui partent
de la partie de corps (22) et se prolongent a partir
de celle-ci, et
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la partie convexe empéchant I'adhérence (24, 24’)
est disposée en relief sur la partie d’enserrage de
bande (21).

Elément de fermeture selon la revendication 4,
caractérisé en ce que le rapport d’'une dimension
L2 dans le sens de la longueur de I'élément, du haut
de la partie convexe empéchant I'adhérence (24)
jusqu’au bord latéral terminal d’'une partie de patte
de la partie d’enserrage de bande (21), et d’'une di-
mension L1 dans le sens de lalongueur de I'élément,
d’un bord latéral terminal de la téte de couplage, con-
cernant une premiére zone (61) formée par la méme
surface plane qu’une premiére surface de la partie
d’enserrage de bande (21, 21’) jusqu’au bord latéral
terminal de la partie de patte de la partie d’enserrage
de bande (21, 21°), est établi pour étre d’au moins
1/2.

Elément de fermeture selon la revendication 4,
caractérisé en ce qu’au moins une section de la
partie convexe empéchantl’adhérence (24) estcom-
prise dans une deuxiéme zone (62) formée par la
partie de corps (22).

Elément de fermeture selon la revendication 4,
caractérisé en ce que la partie de patte (23) com-
porte une partie terminale de base (23a) s’étendant
a partir de la partie de corps (22), une partie inter-
médiaire (23b) s’étendant a partir de la partie termi-
nale de base (23a) et présentant un bord extérieur
et un bord intérieur linéaire qui sont disposés dans
le sens de la longueur de I'élément, et une partie
incurvée (23c) formée pour étre incurvée a partir de
la partie intermédiaire (23b) dans un sens dans le-
quel les parties incurvées se rapprochent 'une de
'autre, et

la partie convexe empéchant I'adhérence (24) est
comprise dans une troisi€me zone (63) formée pour
comprendre une zone de la partie intermédiaire
(23b) et une zone avancée par rapport a la partie
intermédiaire (23b) et entourée par une ligne de pro-
longement s’étendant a partir d’'un bord intérieur de
la partie intermédiaire (23b) jusqu’au coté de la téte
de couplage (11), un bord extérieur de la partie de
corps (22) et de la partie terminale de base (23a), et
un bord latéral terminal de la téte de couplage de la
partie de corps (22).

Elément de fermeture selon la revendication 4,

caractérisé en ce que la partie de patte (23) com-
porte une partie terminale de base (23a) s’étendant
a partir de la partie de corps (22), une partie inter-
médiaire (23b) s’étendant a partir de la partie termi-
nale de base (23a) et présentant un bord extérieur
et un bord intérieur qui sont disposés dans le sens
de la longueur de I'élément, et une partie incurvée
(23c) formée pour étre incurvée a partir de la partie
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intermédiaire (23b) dans un sens dans lequel les par-
ties incurvées se rapprochent 'une de l'autre, et

la partie convexe empéchant 'adhérence (24) est
disposée sur une ligne médiane (23d) entre le bord
extérieur etle bord intérieur de la partie intermédiaire
(23b).

Elément de fermeture selon la revendication 4,
caractérisé en ce que la partie convexe empéchant
I'adhérence (24) est disposée pour couper une ligne
de délimitation (25) entre la partie de corps (22) et
la partie de patte (23).

Elément de fermeture selon I'une quelconque des
revendications 1 a 3,

caractérisé en ce que la téte de couplage (41) com-
porte une partie concave de couplage (44) en creux
dans la face de la premiére surface d’élément etune
partie convexe de couplage (43) disposée en relief
sur la face de la deuxiéme surface d’élément,

la partie d’enserrage de bande (51) comporte une
partie de corps (52) s’étendant a partir d’'une partie
terminale de base de la téte de couplage (41) etune
paire de parties de patte (53) qui partent de la partie
de corps (52) et se prolongent a partir de celle-ci, et
la partie convexe empéchant 'adhérence (54) est
disposée enrelief sur la partie d’enserrage de bande
(51).

Elément de fermeture selon la revendication 10,
caractérisé en ce que le rapport d’'une dimension
L4 dans le sens de la longueur de I'élément, du haut
de la partie convexe empéchant I'adhérence (54)
jusqu’a un bord latéral terminal d’une partie de patte
de I'élément de fermeture (40), et d’'une dimension
L3 de la totalité de I'élément de fermeture (40) dans
le sens de la longueur de I'élément est établi pour
étre d’au moins 1/2.

Elément de fermeture selon I'une quelconque des
revendications 1 a 3,

caractérisé en ce qu’une hauteur de relief de la
partie convexe empéchant 'adhérence (24, 24’, 54)
est établie pour étre de 0,05 mm ou moins.
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