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Description
Technical Field

[0001] The invention relates to a metallic fastener el-
ement for a slide fastener.

Background Art

[0002] A metallic fastener element is known as one of
the fastener elements for slide fasteners. The metallic
fastener element includes several kinds. As one of the
typical type of the metallic fastener element, for example,
it is known that molten metal such as zinc alloy is poured
into a molding die which holds a fastener tape to form a
fastener element at a tape side part of the fastener tape
using a die-casting.

[0003] The metallic fastener element formed by using
such a die-casting generally has a shape as shown in
Fig. 13. Specifically, metallic fastener elements 72 of a
slide fastener 70 as shown in Fig. 13 are fixed across top
and back surfaces of the fastener tape 71. Each fastener
element 72 has a symmetrical shape in a tape top and
back direction (upper and lower direction) with respect
to a center position in the tape top and back direction of
the fastener tapes 71.

[0004] The fastener element 72 has a body portion
fixed to the fastener tape 71, a neck portion extending
from the body portion, and a coupling head portion ex-
tending further from the neck portion. In this case, in a
plan view of the slide fastener 70, the body portion of the
fastener element 72 is formed to have a substantially
rectangular shape. The neck portion of the fastener ele-
ment 72 is formed so as to have a constricted shape in
a plan view such that a dimension in an element width
direction (tape length direction) (hereinafter referred to
as an element width) is smaller than the body portion.
The coupling head portion is formed to have a substan-
tially elliptical shape in a plan view. Therefore, each fas-
tener element 72 has a shape (appearance) like "Japa-
nese kokeshi doll" (or "matryoshka") in a plan view of the
slide fastener 70.

[0005] As another typical type of the metallic fastener
element, it is known that a thin plate-shaped flat rectan-
gular member made of metal such as copper alloy is
punched out using a punch to form a fastener element.
An example of the fastener element formed by punching
out such a flat rectangular member is described in Inter-
national Publication No. 2010/089854 (Patent Document
1), for example.

[0006] The metallic fastener element described in Pat-
ent Document 1 has a form, so-called double-sided ele-
ment. Specifically, the fastener element of Patent Docu-
ment 1 has a coupling head portion provided with a sym-
metrical shape in a tape top and back direction (upper
and lower direction) and a tape holding portion extending
toward an element length direction from one end of the
coupling head portion.
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[0007] The coupling head portion of the fastener ele-
ment has a flat plate portion formed thinner than the tape
holding portion via a step portion. On an upper surface
and a lower surface of the flat plate portion, coupling con-
vex portions protruding in an upper and lower direction
from the flat plate portion and right and left raised portions
rising from the flat plate portion in the upper and lower
direction and extending rightward and leftward of the cou-
pling convex portions from the tape holding portion are
respectively provided. The tape holding portion of the
fastener element has a connecting portion connected to
the coupling head portion and a right and left pair of leg
portions branching and extending from the connecting
portion.

[0008] In such afastener element of Patent Document
1, it is possible that each fastener element is charged
into a treatment container after being punched out from
the flat rectangular member, and polishing treatment is
performed to the fastener element in the container.
Thereby, it is possible to apply gloss to the fastener ele-
ment. It is also possible to color the fastener element by
performing a treatment of painting a desired color to the
fastener element in the container. Furthermore, it is also
possible to improve corrosion resistance of the fastener
element by performing a treatment of applying clear coat-
ing.

[0009] The fastener element subjected to the surface
treatment such as a polishing treatment is supplied to a
tape side edge part of the fastener tape in a predeter-
mined posture. Then, in a state that the tape side edge
part of the fastener tape is inserted between the right and
left leg portions of the fastener element, the right and left
leg portions are pressed inward. Thereby, the fastener
elements are attached one by one to the tape side edge
parts of the fastener tapes to form a fastener stringer for
a slide fastener.

[0010] As described above, a shape of the fastener
elementin aplan view of the slide fastener manufactured
by attaching the fastener elements to the fastener tape
is completely different from the shape of the fastener el-
ementin the plan view which is formed using a die-casting
as above, for example.

[0011] Meanwhile, in the Chinese Utility Model Publi-
cation No. 200959886 (Patent Document 2), forexample,
as shown in Fig. 14, a fastener element 80 which is
formed by punching a metallic flat rectangular member
and which has a shape like "Japanese kokeshi doll" in a
plan view when attached to a fastener tape is disclosed.
[0012] The fastener element 80 is also formed as a so-
called double-sided element, and includes a coupling
head portion 81 provided with a symmetrical shape in a
tape top and back direction (upper and lower direction)
and a tape holding portion 82 extending in an element
length direction from one end of the coupling head portion
81.

[0013] The coupling head portion 81 has a flat plate
portion 84 which is formed thinner than the tape holding
portion 82 via a step portion 83. On an upper surface and
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a lower surface of the flat plate portion 84, a central pro-
jecting portion 85 which is protruded in a center part in
an element width direction and is connected to the tape
holding portion 82, and a right and left pair of the coupling
convex portions 86 which are protruded in front of the
central projecting portion 85 are respectively provided.
[0014] In such a slide fastener having the fastener el-
ement 80 of Patent Document 2, each fastener element
80 can have an appearance similar to the fastener ele-
ment which is formed by die-casting, that is a shape like
"Japanese kokeshi doll".

Prior Art Documents
Patent Documents
[0015]

Patent Document 1: WO 2010/089854 A
Patent Document 2: CN 200959886 Y

Summary of Invention
Problems to be Solved by the Invention

[0016] A slide fastener is manufactured by attaching
the aforementioned fastener elements 80 of Patent Doc-
ument 2 having the appearance like "Japanese kokeshi
doll" to a fastener tape. In this case, when the slide fas-
tener is bent in a substantially U-shape in a tape length
direction such that tape top surface side parts (or tape
back surface side parts) of the fastener elements 80
which are adjacentin the tape length direction come close
to each other in a state that the right and left fastener
elements 80 are coupled, problems has occurred such
as coupling cracks (also referred to as chain cracks) in
that the coupling of the right and left fastener elements
80 are disengaged.

[0017] Therefore, an object of the present invention is
to provide a fastener element having an appearance like
"Japanese kokeshi doll" in a plan view of the slide fas-
tener similar to the fastener element formed by die-cast-
ing, being able to be surface-treated such as polishing
treatment, and further less likely causing coupling cracks
even when the slide fastener is bent into a substantially
U-shape in the tape length direction in a state that the
right and left fastener elements are coupled, and a fas-
tener stringer provided with the fastener elements.

Means for Solving the Problems

[0018] In order to achieve the above object, the fas-
tener element provided by the present invention, as one
of the main characteristics, is a metallic fastener element
including a coupling head portion and a tape holding por-
tion extending rearward in an element length direction
from one end of the coupling head portion, in which the
coupling head portion includes a flat plate portion formed
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to be thinner than the tape holding portion via a step
portion, a central projecting portion protruded on a center
part in an element width direction on each of an upper
surface and a lower surface of the flat plate portion, and
aright and left pair of coupling convex portions protruded
in front of the central projecting portions on each of the
upper surface and the lower surface of the flat plate por-
tion, an insertion groove portion is provided between the
right and left coupling convex portions, and right and left
insertion concave portions are provided on both right and
left sides of the central projecting portion and between
the right and left coupling convex portions and the tape
holding portion, being characterized in that the right and
left coupling convex portions are disposed on an inner
side in the element width direction to be apart from right
and left outer side edges on each of the upper surface
and the lower surface of the flat plate portion.

[0019] Insuch afastener elementof the presentinven-
tion, it is preferable that in each top end part of the right
and left coupling convex portions, an outer side end part
disposed on an outer side in the element width direction
and an inner side end part disposed on an inner side
adjacent to the insertion groove portion have an asym-
metrical shape, and the outer side end part of the top end
part includes a slope portion which decreases a height
dimension of the coupling convex portion from the flat
plate portion toward an outside in the element width di-
rection.

[0020] In this case, it is preferable that when the right
and left coupling convex portions are viewed from the
front, a corner portion is disposed between a top end
edge and an inner side edge of the coupling convex por-
tion, and the slope portion of the outer side end part is
disposed between the top end edge and an outer side
edge of the coupling convex portion to be sloped down-
ward toward the outer side edge and to have a size of
10% or more of a minimum width dimension between the
inner side edge and the outer side edge of the coupling
convex portion in the element width direction.

[0021] Inthe fastener element of the presentinvention,
it is preferable that the coupling head portion includes a
raised portion disposed between the right and left cou-
pling convex portions and rising from each of the upper
surface and the lower surface of the flat plate portion,
and the raised portion is connected to the central pro-
jecting portion and the right and left coupling convex por-
tions.

[0022] Further,itis preferable thatthe tape holding por-
tion includes a holding base end portion connecting to
the coupling head portion, right and left leg portions
branching to be extended from the holding base end por-
tion, and right and left fin portions bending inward from
atip end part of each leg portion and extending rearward,
the right and left fin portions respectively include an inner
side surface facing to each other and an outer side sur-
face disposed on an opposite side of the inner side sur-
face, andthe inner side surface of the fin portion is oblique
with respect to the outer side surface of the fin portion



5 EP 3 556 242 A1 6

such that a dimension between the inner side surface
and the outer side surface gradually decreases toward
a tip end of the fin portion.

[0023] In this case, it is preferable that the outer side
surface of the fin portion is disposed parallel to an outer
side surface of the leg portion. It is further preferable that
an oblique angle of the inner side surface with respect
to the outer side surface in the fin portion is set to be 2°
or larger and 15° or smaller.

[0024] According to the present invention, a fastener
stringer being characterized in that a plurality of the fas-
tener elements having the above configuration is at-
tached to a tape side edge part of a fastener tape is pro-
vided.

[0025] Inthiscase, itis preferable thatthe step portions
of the fastener element are sloped such that outer side
portions of the right and left step portions are disposed
behind inner side portions of the step portion.

Effects of the Invention

[0026] The fastener element of the present invention
has a coupling head portion and a tape holding portion
in an integrated manner. The coupling head portion has
a thin plate-shaped flat plate portion provided with a flat
upper surface and lower surface, a central projecting por-
tion projecting from both upper surface and lower surface
ofthe flat plate portion, and a right and left pair of coupling
convex portions protruded on a position in front of the
central projecting portions on the both upper surface and
lower surface of the flat plate portion. On an upper surface
and a lower surface of the coupling head portion, an in-
sertion groove portion disposed between the right and
left coupling convex portions, and right and left insertion
concave portions disposed on both right and left sides of
the central projecting portion and disposed between the
right and left coupling convex portions and the tape hold-
ing portion are respectively provided.

[0027] In the present invention, the right and left cou-
pling convex portions protruded respectively on the upper
surface and the lower surface of the flat plate portion are
disposed on an inner side in an element width direction
and at a position apart from right and left outer side edges
of the flat plate portion on the upper surface and the lower
surface. Thereby, on an outer side of the right and left
coupling convex portions in the element width direction,
a flat upper surface or a lower surface of the flat plate
portion is disposed to be exposed.

[0028] When the fastener tapes to which the fastener
elements of the present invention having such a config-
uration are attached are viewed from a tape top surface
side (or a tape back surface side), a side surface of the
thin flat plate portion of the coupling head portion, side
surfaces of the coupling convex portions protruded sym-
metrically on the upper surface and the lower surface of
the flat plate portion, and a side surface of the tape hold-
ing portion formed to be thick from one end part of the
flatplate portion via the step portions are seen. Therefore,
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the fastener element ofthe presentinvention has a shape
(appearance) similar to the fastener element formed by
using the above-mentioned die-casting, for example.
[0029] Further, such a fastener element of the present
invention can be stably manufactured by performing a
punching process to punch out a thin plate-shaped flat
rectangular member made of metal such as copper alloy
using a punch, as described later. In the fastener element
of the present invention manufactured by punching out
the flat rectangular member in this manner, it is possible
to optionally perform a surface treatment such as polish-
ing treatment or painting treatment before attaching the
fastener elements to the fastener tape.

[0030] Furthermore, in the fastener element of the
present invention, the right and left coupling convex por-
tions protruded on the upper surface and the lower sur-
face in the flat plate portion are disposed on the inner
side in the element width direction and at the position
apart from the right and left outer side edges of the flat
plate portion on the upper surface and the lower surface,
thereby the following effects can be obtained.

[0031] Here, in the slide fastener having the conven-
tional fastener element 80 of Patent Document 2, when
the slide fastener is bent into a substantially U-shape in
the tape length direction in a state that the right and left
fastener elements 80 are coupled, coupling cracks are
likely to occur as described above. The inventors of the
present invention researched and determined the cause
of the occurrence of the coupling cracks, and considered
the countermeasure. As a result, they reached the
present invention.

[0032] Specifically, in a case of the above-mentioned
fastener element 80 of Patent Document 2, as shown in
Fig. 14, the right and left pair of coupling convex portions
86 are respectively provided on the upper surface and
the lower surface of the flat plate portion 84 in the coupling
head portion 81. These coupling convex portions 86 are
disposed along outer side edges of an element width
direction in the flat plate portion 84. Further, outer side
surface of each coupling convex portion 86 is formed to
be continuous from right and left side end surfaces of the
flat plate portion 84. Thereby, a top end surface of each
coupling convex portion 86 is also disposed so as to ex-
tend from a center position in the element width direction
of the fastener element 80 to a position outward away.
[0033] When the slide fastener having such a fastener
element 80 of Patent Document 2 is bent into a substan-
tially U-shape in the tape length direction in a state that
the right and left fastener elements 80 are coupled, the
top end part of the coupling convex portion 86 positioned
on an inner peripheral side (concave side) of the fastener
element 80 likely to come in contact with the flat plate
portion 84 of the fastener element 80 on the coupling
counterpart side. Therefore, the slide fastener tends to
become rigid and hardly bend into a U-shape, which low-
ers the flexibility.

[0034] As a result, an interval between the coupling
convex portion 86 positioned on an outer peripheral side
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(convex side) and the flat plate portion 84 of the fastener
element 80 on the coupling counterpart side widely ex-
pands with the contact position as a fulcrum. Then, the
right and left fastener elements 80 are not able to main-
tain the coupling state, and a coupling crack tends to
occur in that the right and left fastener elements 80 are
disengaged (Note that the mechanism of occurrence of
the coupling crack will be described in detail with refer-
ence to Fig. 12 also in the following embodiments).
[0035] Therefore, in the fastener element of the
present invention, the right and left coupling convex por-
tions are disposed on the inner side to be apart from the
right and left outer side edges of the flat plate portion on
the upper surface and the lower surface, and the upper
surface and the lower surface of the flat plate portion are
provided between the right and left outer side edges of
the flat plate portion and the right and left coupling convex
portions. Thereby, a top end surface of the coupling con-
vex portion of the present invention is disposed at an
inner position in the element width direction compared
to the conventional ones. Therefore, even when the slide
fastener manufactured by using the fastener elements
of the present invention is bent into a substantially U-
shape in a state that the right and left fastener elements
are coupled, the coupling convex portion positioned on
an inner peripheral side (concave side) of each fastener
element can hardly come in contact with the flat plate
portion of the fastener element on the coupling counter-
part side compared to the conventional cases.

[0036] As a result, the state that the interval between
the coupling convex portion positioned on the outer pe-
ripheral side (convex side) and the flat plate portion of
the fastener element on the coupling counterpart side
tends to be large with the contact position (interference
position) as a fulcrum as in the conventional Patent Doc-
ument 2 is unlikely to occur. Therefore, the slide fastener
having the fastener elements of the present invention
can be bent to a radius of curvature smaller than that of
the conventional ones. Further, even when it is bent to a
smaller radius of curvature, the coupling crack is unlikely
to occur, and the coupling state of the right and left fas-
tener elements can be stably maintained.

[0037] In a manufacturing step for manufacturing the
fastener element of the present invention by punching
out a metallic flat rectangular member, a press mold
processing is performed to form the right and left coupling
convex portions and the central projecting portion by per-
forming a press molding with a molding punch (press
punch) on the flat rectangular member from an upper
side and a lower side. Thereafter, a punching processing
is performed on the flat rectangular member which has
been press-molded.

[0038] In this case, the right and left coupling convex
portions are disposed on the inner side to be apart from
the right and left outer side edges of the flat plate portion
asin the fastener element of the presentinvention, there-
by the strength of the punch used in the punching
processing is enhanced, as described later. Therefore,
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even though the punching processing by the punch is
repeatedly performed, breakage of the punch hardly oc-
curs, and the life of the punch can be prolonged. As a
result, frequency of replacement of the punch can be
decreased as compared to the conventional cases, and
the manufacturing cost can be reduced.

[0039] Further in the present invention, the right and
left coupling convex portions in the coupling head portion
are provided on the inner side and at a position to be
apart from the right and left outer side edges of the flat
plate portion, and the upper surface and the lower surface
of the flat plate portion are remained on the outside of
the coupling convex portion so as to be exposed. There-
by, it is possible to secure the strength of the fastener
element properly and to prevent the touch of the fastener
element from being worsened.

[0040] Insuch afastener elementof the presentinven-
tion, each top end part ofthe right and left coupling convex
portions has a shape in that an outer side end part dis-
posed on an outer side in the element width direction and
an inner side end part disposed on an inner side which
is adjacent to the insertion groove portion is asymmetric.
In addition, the outer side end part of the top end part in
each coupling convex portion has a slope portion (slope
surface) which gradually decreases a height dimension
of the coupling convex portion from the flat plate portion
toward the outer side in the element width direction.
[0041] Particularly in this case, when the right and left
coupling convex portions are viewed from the front, a
corner portion is disposed between a top end edge and
an inner side edge of the coupling convex portion. The
slope portion disposed at the outer side end part of the
coupling convex portion is formed between the top end
edge and the outer side edge of the coupling convex
portion so as to slope downward toward the outer side
edge, and has a size of 10% or larger of a minimum width
dimension between the inner side edge and the outer
side edge of the coupling convex portion in the element
width direction.

[0042] The fastener element of the present invention
having the coupling convex portion of the above-men-
tioned configuration is able to have a shape like "Japa-
nese kokeshi doll" stably in a plan view of the slide fas-
tener. Since the corner portion is provided at the inner
side end part of the coupling convex portion, when the
central projecting portion of the fastener element on the
coupling counterpart side is inserted between the right
and left coupling convex portions, the inserting state of
the central projecting portion can be stably maintained.
Therefore, the slide fastener to be manufactured can sta-
bly ensure high coupling strength. It should be noted that
the corner portion of the coupling convex portion refers
to a part where the upper surface and the inner side sur-
face of the coupling convex portion cross with each other
and the corner portion is formed to be an angular shape.
However, the corner portion may be formed to be slightly
curved because it is manufactured by press molding.
[0043] In addition, since the slope portion is provided
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at the outer side end part of the coupling convex portion
as described above, the coupling convex portion of each
fastener elementis less likely to come in contact with the
flat plate portion of the fastener element on the coupling
counter side when the slide fastener is bentin a substan-
tially U-shape in a state that the fastener elements are
coupled with each other. Thereby, the coupling cracks
can be less likely to occur.

[0044] Inthe fastener element of the presentinvention,
the coupling head portion has a raised portion disposed
between the right and left coupling convex portions and
raised from the upper surface and the lower surface of
the flat plate portion, respectively. The raised portion is
connected to the central projecting portion and the right
and left coupling convex portions. Thereby, strength of
the right and left coupling convex portions and the
strength of the central projecting portion can be en-
hanced effectively. As a result, the coupling strength of
the slide fastener to be manufactured can be stably main-
tained over the long term.

[0045] Further, since the coupling head portion has the
aforementioned raised portion, the flow amount of metal
due to the pressing can be suppressed to a smaller
amount when performing a press molding with a molding
punch in manufacturing of a fastener element. Thereby,
the load that the molding punch receives at the time of
the press molding can be reduced. At the same time,
moldability of the press molding with the molding punch
is enhanced, and the coupling convex portions and the
central projecting portion having a predetermined shape
can be stably molded, so that occurrence of molding de-
fects can be reduced.

[0046] Further in the present invention, the tape hold-
ing portion has a holding base end portion connected to
the coupling head portion, right and left leg portions
branching from the holding base end portion and extend-
ing rearward, and right and left fin portions bending in-
ward from a tip end part of each leg portion and further
extending rearward. Since the fastener element of the
present invention has the right and left pair of fin portions
as above, the fastener tape can be held by the right and
left leg portions and the right and left fin portions of the
fastener element. Therefore, attaching strength of the
fastener element can be enhanced. In addition, when the
slide fastener is formed using the fastener element of the
presentinvention, the fin portions of the fastener element
can preventthe slider (particularly upper and lower flange
portions of the slider) from directly sliding and contacting
with the fastener tape. Therefore, even when the slider
is repeatedly slid, the fastener tape is less likely to be
damaged, and the durability of the slide fastener (in par-
ticular, the fastener tape) can be improved.

[0047] Furtherin this case, the right and left fin portions
of the fastener element respectively have inner side sur-
faces facing to each other and outer side surfaces dis-
posed on opposite sides of the inner side surfaces. The
outer side surface of the fin portion is disposed parallel
to the outer side surface of the leg portion. On the other
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hand, the inner side surface of the fin portion is oblique
to the outer side surface of the fin portion such that a
dimension between the inner side surface and the outer
side surface gradually decreases toward a tip end of the
fin portion. In particular, the oblique angle of the inner
side surface with respect to the outer side surface in the
fin portion is preferably set to be 2° or larger and 15° or
smaller.

[0048] The inner side surface of the fin portion is dis-
posed to be oblique with respectto the outer side surface.
Thereby, although the base end part of the inner periph-
eral surface in the fin portion is contacted with the fas-
tener tape so as to be firmly pressed, a tip end part of
the inner peripheral surface in the fin portion is not
pressed as strongly as the base end part, thereby, it is
fixed to the fastener tape less firmly than the base end
part. In other words, the pair of fin portions disposed in
the fastener element is attached such that the force for
holding the fastener tape from tape top and back surfaces
is gradually weakened from the base end part to the tip
end part of the inner peripheral surface.

[0049] Thereby, it is possible to suppress the loss of
the flexibility of the fastener tape due to the fact that the
right and left fin portions of the fastener element strongly
hold the fastener tape, and to ensure the flexibility of the
fastener stringer properly when the slide fastener is
formed.

[0050] Subsequently, according to the present inven-
tion, a fastener stringer is provided in which a plurality of
fastener elements having the above-mentioned configu-
ration are attached to the tape side edge part of the fas-
tener tape. In acase of the fastener stringer of the present
invention having the above-described fastener elements,
when the slide fastener is manufactured, each of the fas-
tener elements has a shape like "Japanese kokeshi doll"
in a plan view of the slide fastener. Further, even when
the slide fastener is bent in a substantially U-shape in
the tape length direction in a state that the right and left
fastener elements are coupled, coupling cracks are un-
likely to occur, and the coupling state of the right and left
fastener elements can be stably maintained.

[0051] Furthermore, in the present invention, surface
treatments such as polishing treatment, painting treat-
ment, and plating treatment can be easily performed to
the fastener element before the fastener elements are
attached to the fastener tape. Therefore, in the fastener
stringer of the presentinvention, gloss and various colors
can be applied to the fastener element as compared to
the fastener stringer in which the fastener elements are
formed using, for example, die-casting. In addition, cor-
rosion resistance of the fastener element can be im-
proved. As a result, the quality of the slide fastener can
be improved, and variety of the slide fastener that can
be provided to the market can be easily increased.
[0052] In such a fastener stringer of the present inven-
tion, the step portions formed between the coupling head
portion and the tape holding portion of each fastener el-
ement are sloped such that outer side portions of the
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right and left step portions are disposed to be rear com-
pared to inner side portions of the step portions. Thereby,
when the slide fastener is formed and the right and left
element rows are coupled, the coupling convex portions
of each fastener element can be less likely to interfere
with the tape holding portion of the fastener element on
the coupling counterpart side. As a result, the flexibility
of the slide fastener (fastener chain) in a coupled state
can be properly and stably ensured.

Brief Description of Drawings
[0053]

Fig. 1 is a perspective view of a fastener element
according to an embodiment of the present inven-
tion.

Fig. 2 is a plan view when the fastener element is
viewed from an element upper side.

Fig. 3 is a side view when the fastener element is
viewed from an element side side.

Fig. 4 is a front view when the fastener element is
viewed from an element front side.

Fig. 5 is an enlarged view of a coupling convex por-
tion of the fastener element enlarged.

Fig. 6 is an explanatory view schematically explain-
ing a step of manufacturing the fastener element of
the embodiment from a metallic flat rectangular
member.

Fig. 7 is a perspective view of a part of a punch used
in manufacturing the fastener element.

Fig. 8 is a perspective view illustrating a part of a
punch of a comparative example.

Fig. 9 is a partial cross-sectional view illustrating a
state that the fastener element of the embodiment
is attached to a fastener tape.

Fig. 10 is a plan view of a slide fastener having the
fastener element of the embodiment when it is
viewed from a tape top surface side.

Fig. 11 is a cross-sectional view of a position of the
line XI-XI shown in Fig. 10 when the slide fastener
of the embodiment is bent in a U-shape in a tape
length direction.

Fig. 12 is a cross-sectional view of the slide fastener
of the comparative example when it is bent in a U-
shape.

Fig. 13 is a plan view illustrating a slide fastener hav-
ing conventional metallic fastener elements formed
using die-casting.

Fig. 14 is a perspective view illustrating a fastener
element described in Patent Document 2.

Modes for Conducting the Invention

[0054] Hereinafter, favorable modes for conducting the
invention will be described in detail showing an embod-
iment with reference to the drawings. It should be noted
that the present invention is not limited to the embodi-
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ments explained as below, and various changes can be
made as long as having a substantially same structure
and similar functional effects to the present invention.
[0055] The fastener element of the following embodi-
ment is, for example, manufactured by punching a me-
tallic flat rectangular wire member into a predetermined
element shape. However, in the fastener element of the
present invention, metallic fastener elements are also
included in which, for example, a long wire member hav-
ing a Y-shaped cross section is sequentially cut to pro-
duce Y-shaped elements, and a part corresponding to
the coupling head portion of the obtained element mate-
rial is locally press-deformed.

Embodiment

[0056] Fig. 1isaperspective viewillustrating a fastener
element according to the present embodiment before at-
tached to a fastener tape. Figs. 2, 3 and 4 are a plan
view, a side view and a front view of the fastener element,
respectively.

[0057] In the following description regarding the fas-
tener element, an element height direction or an element
upper and lower direction means a direction which is to
be a tape length direction when the fastener element is
attached to the fastener tape. An element width direction
or an element right and left direction means a direction
which is to be a tape top and back direction when the
fastener element is attached to the fastener tape.
[0058] An elementlength direction or an element front
and rear direction means a direction which is to be a tape
width direction when the fastener element is attached to
the fastener tape. In particular, the front in the element
length direction refers to a direction oriented to the cou-
pling head portion from the tape holding portion of the
fastener element, and the rear in the element length di-
rection refers to the opposite direction.

[0059] The fastener element 10 of the present embod-
iment shown in Figs. 1 to 4 is press molded using a mold-
ing punch (not shown) with respect to a flat rectangular
wire member 30 made of metal such as copper alloy,
nickel alloy, or aluminum alloy, as described later, and
thereafter the flat rectangular wire member subjected to
the press molding is punched into a predetermined ele-
ment shape using a punch 40 (also referred to as a blank-
ing punch) described later.

[0060] The fastener element 10 of the present embod-
iment has a coupling head portion 11 in which a central
projecting portion 13 and right and left coupling convex
portions 14 are protruded on both of an upper surface
and a lower surface of a flat plate portion 12, and a tape
holding portion 21 extending from one end part (rear end
part) of the coupling head portion 11 via a step portion
20. The fastener element 10 is formed as so-called dou-
ble-sided element in which the right and left pair of cou-
pling convex portions 14 are respectively disposed on an
upper surface side and a lower surface side of the cou-
pling head portion 11.
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[0061] Particularly, in the fastener element 10 of the
present embodiment, the coupling head portion 11 is
formed to be symmetrical in an upper and lower direction
with respect to a center position in an element height
direction. Therefore, regarding the central projecting por-
tion 13, the coupling convex portions 14, and a raised
portion 15 described later, in the coupling head portion
11 on the upper surface side of the fastener element 10
will be mainly described in order to avoid redundant ex-
planation. Regarding the central projecting portion 13,
the coupling convex portions 14, and the raised portion
15 disposed on the lower surface side of the fastener
element 10, the description is omitted by showing the
same references.

[0062] The coupling head portion 11 of the fastener
element 10 has the thin plate-shaped flat plate portion
12 disposed at a center part in the upper and lower di-
rection, the central projecting portion 13 and the right and
left pair of coupling convex portions 14 protruded respec-
tively on the upper surface and the lower surface of the
flat plate portion 12, and the raised portion 15 disposed
between the right and left pair of the coupling convex
portions 14. In the coupling head portion 11, an insertion
groove portion 16 disposed between the right and left
coupling convex portions 14, and right and left insertion
concave portions 17 disposed on both right and left sides
of the central projecting portion 13 and between the cou-
pling convex portions 14 and the tape holding portion 21
are formed.

[0063] The flat plate portion 12 of the coupling head
portion 11 is provided with the upper surface, the lower
surface, and a side surface connecting the upper surface
and the lower surface. A thickness (height dimension) of
the flat plate portion 12 is smaller than a thickness (height
dimension) of the tape holding portion 21. The upper sur-
face and the lower surface of the flat plate portion 12 is
formed to be a flat surface orthogonal to the element
height direction. Thereby, a dimension (thickness dimen-
sion) of the flat plate portion 12 in the element height
direction is set to be a predetermined constant size for
the entire flat plate portion 12.

[0064] Rightand left side edges of the flat plate portion
12 are, when viewed from the element upper and lower
direction, formed to be oblique with respectto an element
length direction such that a dimension (width dimension)
in an elementwidth direction gradually decreases toward
atip end part (front end part) of the coupling head portion
11 from a base end part connecting to the tape holding
portion 21.

[0065] Particularly, in the fastener element 10 of the
present embodiment, the flat upper surface of the flat
plate portion 12 is disposed on a front side and a rear
side of the right and left coupling convex portions 14, and
also disposed on an outer side of the coupling convex
portions 14 in the element width direction. Further, a side
edge to be a boundary (ridge line part) is disposed be-
tween the upper surface of the flat plate portion 12 and
the side surface of the flat plate portion 12. The side edge
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of the flat plate portion 12 and the base end part of the
coupling convex portion 14 are separated completely by
the upper surface of the flat plate portion 12.

[0066] The central projecting portion 13 of the coupling
head portion 11 is raised from the upper surface of the
flat plate portion 12. The central projecting portion 13 is
formed at a center part in the element width direction as
a rectangle having a substantially rectangular shape
along the element length direction. The central projecting
portion 13 is connected to the tape holding portion 21.
An upper surface of the central projecting portion 13 is
formed to be a single flat surface continuing to an upper
surface of the tape holding portion 21. In this case, the
upper surface of the central projecting portion 13 and the
upper surface of the tape holding portion 21 are disposed
orthogonal to the element height direction.

[0067] A front surface of the central projecting portion
13 is formed to be a slope surface sloping downward
toward a tip end (front end) of the coupling head portion
11. A front end part of the central projecting portion 13
is connected to a raised portion 15 disposed between
the right and left coupling convex portions 14. Right and
left side surfaces of the central projecting portion 13 have
flat side surfaces disposed substantially orthogonal to
the element width direction. At the same time, the right
and left side surfaces of the central projecting portion 13
have curved surfaces formed at a rear end part of these
flat side surfaces close to the tape holding portion 21.
The curved surface is formed to be curved outward in
the element width direction so as to be continuous with
a step surface of the step portion 20 disposed between
the coupling head portion 11 and the tape holding portion
21. The step surface of the step portion 20 is also a front
surface of the tape holding portion 21.

[0068] In this case, the step portion 20 between the
coupling head portion 11 and the tape holding portion 21
is, in the fastener element 10 before attached to the fas-
tener tape 3 (i.e., the fastener element 10 as shown in
Fig. 1 to Fig. 4), disposed to be separated to both right
and left sides of the central projecting portion 13, and is
disposed along the element width direction. Further, the
step surface of the step portion 20 (the front surface of
the tape holding portion 21) is formed as a slope surface
or a curved surface sloping downward toward the front.
[0069] The right and left coupling convex portions 14
are protruded from the flat plate portion 12 in a mound
shape such that the position of a convex portion top end
surface 14a of the coupling convex portion 14 is disposed
to be front of the central projecting portion 13. In the
present embodiment, the right and left coupling convex
portions 14 are provided such that the height dimension
from the flat plate portion 12 is slightly larger than that of
the central projecting portion 13. That is, in a side view
of the fastener element 10 shown in Fig. 3, an upper end
of the coupling convex portion 14 is higher than at least
the central projecting portion 13. That is, in the side view
of the fastener element 10 shown in Fig. 3, the upper end
of the coupling convex portion 14 is disposed higher than
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at least the central projecting portion 13. In the present
invention, the height dimension of the coupling convex
portion 14 from the flat plate portion 12 may be set to the
same size or the size slightly smaller than the height di-
mension of the central projecting portion 13 from the flat
plate portion 12.

[0070] The right and left coupling convex portions 14
have a symmetrical shape with respect to the center po-
sition in the element width direction of the coupling head
portion 11, and are disposed side by side in the element
width direction. Further, the right and left coupling convex
portions 14 are, in the element width direction, protruded
at a position which is inwardly apart from right and left
outer side edges of the upper surface on the flat plate
portion 12. Therefore, on the outer side of the left coupling
convex portion 14 (i.e., left side) and the outer side of the
right coupling convex portion 14 (i.e., right side), the flat
upper surface of the flat plate portion 12 is disposed so
as to extend from a front region through a rear region of
the coupling convex portion 14. Since the flat upper sur-
faces of the flat plate portion 12 are formed on the outer
sides of the right and left coupling convex portions 14 in
the element width direction as above, strength of the cou-
pling head portion 11 in the fastener element 10 is prop-
erly secured, and touch feeling of the fastener element
10 can be prevented from being worsened.

[0071] The coupling convex portion 14 of the present
embodiment has the convex portion top end surface 14a
disposed at a position farthest from the upper surface (or
lower surface) of the flat plate portion 12 in the upper and
lower direction, a convex portion slope surface 14b dis-
posed on the outer side of the convex portion top end
surface 14ain the element width direction, a convex por-
tion front surface 14c, a convex portion rear surface 14d
and a convex portioninner side surface 14e and a convex
portion outer side surface 14f disposed so as to surround
the convex portion top end surface 14a and the convex
portion slope surface 14b in a plan view of the coupling
head portion 11.

[0072] In this case, the convex portion top end surface
14a of the coupling convex portion 14 is formed to be a
flat surface disposed orthogonal to the element height
direction. The convex portion slope surface 14b is formed
as a slope part which is disposed between the convex
portion top end surface 14a and the convex portion outer
side surface 14f of the coupling convex portion 14, and
sloped downward so as to gradually decrease the height
dimension of the coupling convex portion 14 from the flat
plate portion 12 from the convex top end surface 14a
toward the outer side in the element width direction.
[0073] In particular, in the present embodiment, the
convex portion slope surface 14b is formed as a flat sur-
face sloping linearly downward at a constant rate toward
the outer side. In the present invention, the convex por-
tion slope surface 14b may be formed as a curved surface
sloping downward toward the outer side and gradually
increasing the slope ratio.

[0074] In the present embodiment, the convex portion
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slope surface 14b is, as shown in Fig. 5, formed to have
a size of its dimension W1 in the element width direction
to be 10% or larger of a minimum width dimension W2
inthe elementwidth direction between the convex portion
inner side surface 14e and the convex portion outer side
surface 14f of the coupling convex portion 14. Thereby,
the effect of preventing coupling cracks to be exerted
when the slide fastener 1 is bent in a U-shape can be
further enhanced, as described later.

[0075] The convex portion front surface 14c of the cou-
pling convex portion 14 is disposed so as to slope down-
ward to the front from a front end edge of the convex
portion top end surface 14a and the convex portion slope
surface 14b to the flat plate portion 12. Further, the con-
vex portion front surface 14c is formed to be a curved
surface having a slightly convex surface shape in a side
view of the fastener element 10 as shown in Fig. 3.
[0076] The convex portion rear surface 14d of the cou-
pling convex portion 14 is formed to be a flat surface so
as to slope downward to the rear from a rear end edge
of the convex portion top end surface 14a and the convex
portion slope surface 14b to the flat plate portion 12. The
convex portion inner side surface 14e is disposed so as
to stand from an outer side edge part of the raised portion
15 in the element width direction, and is formed as a flat
surface sloping downward toward an inner side in the
element width direction from an inner side edge of the
convex portion top end surface 14a to the raised portion
15.

[0077] The convex portion outer side surface 14f of the
coupling convex portion 14 is disposed so as to stand
from the upper surface of the flat plate portion 12, and is
formed as a flat surface sloping downward toward an
outer side in the element width direction from an outer
side edge of the convex portion slope surface 14b to the
flat plate portion 12. In the present invention, the convex
portion front surface 14c, the convex portion rear surface
14d, the convex portion inner side surface 14e, and the
convex portion outer side surface 14f of the coupling con-
vex portion 14 may be formed as a flat surface sloping
to the element height direction, or as a curved surface
curving in a convex shape outward.

[0078] In the right and left coupling convex portions 14
of the present embodiment, the convex portion slope sur-
face 14b is provided on the outside of the convex portion
top end surface 14a as above. Therefore, in a front view
when the fastener element 10 is seen from the front as
shown in Fig. 4 and Fig. 5, a downward slope part formed
as the convex portion slope surface 14b sloping down-
ward toward an outer side edge is disposed between a
top end edge formed as the convex portion top end sur-
face 14a of the coupling convex portion 14 and the outer
side edge formed as the convex portion outer side sur-
face 14f.

[0079] Further, in a front view of the fastener element
10, a corner portion 14g having a obtusely square shape
is disposed between the top end edge formed as the
convex portion top end surface 14a and the inner side
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edge formed as the convex portion inner side surface
14e of the coupling convex portion 14. In this case, the
obtuse angle of the corner portion 14g means an angle
(inner angle) of the corner portion 14g from a part of the
convex portion top end surface 14a (straight line part) to
a part of the convex portion inner side surface 14e
(straight line part) as shown in Fig. 5 with an arrow when
the fastener element 10 is viewed from the front. In the
present invention, a chamfered corner portion having a
curved shape with a small radius of curvature may be
disposed between the top end edge and the inner side
edge of the coupling convex portion 14 in a front view.
[0080] Thatis, the top end part of the coupling convex
portion 14 of the present embodiment has, in a front view
of the fastener element 10, an outer side end part dis-
posed on an outer side in the element width direction and
provided with the downward slope portion as the convex
portion slope surface 14b, and an inner side end part
disposed on an inner side in the element width direction
adjacently to the insertion groove portion 16 and provided
with the square corner portion 14g. Therefore, in the front
view of the fastener element 10, the top end part of the
coupling convex portion 14 has a shape such that the
outer side end part and the inner side end part are asym-
metrical to each other in the element width direction.
[0081] The raised portion 15 of the coupling head por-
tion 11 is disposed at a center part in the element width
direction of the flat plate portion 12 and on the front of
the central projecting portion 13 so as to be interposed
by the right and left coupling convex portions 14. The
raised portion 15 is formed to be raised from the upper
surface of the flat plate portion 12, and an upper surface
of the raised portion 15 is disposed to be in parallel with
the upper surface of the flat plate portion 12. A front end
part of the raised portion 15 has a front surface sloping
downward toward the front, and the front surface of the
raised portion 15 is formed continuously with the convex
portion front surface 14c of the right and left coupling
convex portions 14.

[0082] A rear end part of the raised portion 15 is con-
nected to the central projecting portion 13. Right and left
side edge parts of the raised portion 15 are respectively
connected to the right and left coupling convex portions
14. The central projecting portion 13 and the right and
left coupling convex portions 14 are reinforced by such
a raised portion 15. As a result, coupling strength of the
slide fastener 1 can be improved.

[0083] Moreover, the raised portion 15 is formed be-
tween the right and left coupling convex portions 14,
thereby in the manufacturing step of punching out the
fastener element 10 from a flat metallic rectangular mem-
ber, as described later, the flow amount of flow of metal
due to pressing can be suppressed to be low.

[0084] Inthe present embodiment, a height dimension
of the raised portion 15 from the flat plate portion 12 is
setto be 5% or larger and 50% or smaller, and preferably
10% or larger and 40% or smaller of the height dimension
of the coupling convex portion 14 from the flat plate por-
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tion 12. The height dimension of the raised portion 15 is
set to be 5% or larger of the height dimension of the
coupling convex portion 14, thereby strength of the cen-
tral projecting portion 13 and the right and left coupling
convex portions 14 can be enhanced effectively. Further,
the height dimension of the raised portion 15 is set to be
50% or smaller of the height dimension of the coupling
convex portion 14, thereby when the slide fastener 1 is
formed and the right and left fastener elements 10 are
coupled, the central projecting portion 13 of the fastener
element 10 on the coupling counterpart side can be stably
inserted into the insertion groove portion 16 without in-
terfering with the raised portion 15, as described later.
[0085] The insertion groove portion 16 provided be-
tween the right and left coupling convex portions 14 of
the coupling head portion 11 is disposed above the raised
portion 15. The insertion groove portion 16 serves as a
space part into which the central projecting portion 13 of
the fastener element 10 on the coupling counterpart side
is inserted when the slide fastener 1 is formed and the
right and left fastener elements 10 are coupled.

[0086] The right and left insertion concave portions 17
provided on both right and left sides of the central pro-
jecting portions 13 in the coupling head portion 11 are
disposed to be surrounded by the coupling convex por-
tion 14, the central projecting portion 13, and the tape
holding portion 21. Further, the right and left insertion
concave portions 17 are formed such that an opposite
side to the central projecting portion 13, i.e., outer sides
in a width direction of the insertion concave portion 17,
is opened. In other words, a bottom surface of the inser-
tion concave portion 17 is continuous with the flat upper
surface of the flat plate portion 12 as the same flat sur-
face. These insertion concave portions 17 serve as space
parts into which the coupling convex portions 14 of the
fastener element 10 on the coupling counterpart side are
respectively inserted, when forming the slide fastener 1
and coupling the right and left fastener elements 10.
[0087] In the present embodiment, since the raised
portion 15 is provided in the coupling head portion 11,
the height dimension of the space part serving as the
insertion groove portion 16 is smaller than the height di-
mension of the space part serving as the right and left
insertion concave portions 17. The height dimension of
the space part serving as the insertion groove portion 16
is the dimension from the height position of the convex
portion top end surface 14a of the coupling convex por-
tion 14 to the height dimension of the upper surface of
the raised portion 15. The height dimension of the space
part serving as the insertion concave portion 17 is the
dimension from the height position of the upper surface
of the central projecting portion 13 to the height position
of the upper surface of the flat plate portion 12.

[0088] In the coupling head portion 11 of the present
embodiment, the minimum dimension of the insertion
groove portion 16 in the element width direction is set to
be equal to or larger than the dimension in the element
width direction of the upper surface in the central project-
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ing portion 13, and preferably equal to or larger than the
maximum dimension in the element width direction of the
central projecting portion 13. The minimum dimension in
the elementwidth direction of the insertion groove portion
16 is the dimension in the element width direction of the
upper surface of the raised portion 15. In this case, the
maximum dimension in the element width direction of
each of the right and left coupling convex portions 14 is
set larger than the maximum dimension in the element
width direction of the central projecting portion 13.
[0089] Furthermore, the dimension in the element
width direction from the convex portion outer side surface
14f of the left coupling convex portion 14 to the convex
portion outer side surface 14f of the right coupling convex
portion 14 is set to be in a range of 50% to 95%, and
preferably 60% to 90% with respect to the dimension in
the element width direction of the flat plate portion 12 at
the corresponding position in an element length direction
(i.e., the dimension in the element width direction from
the left outer side edge to the right outer side edge of the
flat plate portion 12.) The ratio is set at 50% or more,
thereby strength of the right and left coupling convex por-
tions 14 can be secured, and the slide fastener 1 can be
stably provided with proper coupling strength. The ratio
is set at 95% or less, thereby it is possible to stably form
the flat upper surface and the lower surface of the flat
plate portion 12 on the outsides of the right and left cou-
pling convex portions 14.

[0090] The tape holding portion 21 of the fastener el-
ement 10 has a holding base end portion 22 connecting
to the coupling head portion 11, a right and left pair of
leg portions 23 branching from the holding base end por-
tion 22 toward right and left and extending rearward, and
aright and left fin portions 24 bending inward from a rear
end part (tip end part) of each leg portion 23 and further
extending rearward.

[0091] An upper surface and a lower surface of the
tape holding portion 21 are formed as flat surfaces or-
thogonal to the element height direction. Therefore, a
dimension in the element height direction (height direc-
tion) between the upper surface and the lower surface
of the tape holding portion 21 is set to be a constant size
as a whole. In the present invention, it is also possible to
provide a convex portion for prevention of sticking with
which the fastener element described in the above-men-
tioned Patent Document 1 is provided.

[0092] The holding base end portion 22 of the tape
holding portion 21 connects the coupling head portion 11
with the right and left leg portions 23. A height dimension
of the holding base end portion 22 is set to be larger than
a height dimension of the flat plate portion 12 of the cou-
pling head portion 11. Further, an upper surface of the
holding base end portion 22 is disposed to be continuous
so as to form a single flat surface from the upper surface
of the central projecting portion 13.

[0093] The right and left leg portions 23 are formed
symmetrically with respect to the center position of the
fastener element 10 in the element width direction. In a
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state before the fastener element 10 is attached to the
fastener tape 3, the right and left leg portions 23 extend
from the holding base end portion 22 to adirection oblique
outward with respect to the element length direction such
that an interval in the element width direction between
the right and leftleg portions 23 gradually increases rear-
ward. In this case, right and left side surfaces of the flat
plate portion 12 in the coupling head portion 11, right and
left side surfaces of the holding base end portion 22, and
outer side surfaces of the right and left leg portions 23
are continuously disposed to form a single flat surface.
[0094] The right and left fin portions 24 extend inward
from an inner side surface of a tip end part in the right
and left leg portions 23, and further extend to be bent in
substantially the same direction as the extending direc-
tion of the leg portions 23. Further, the right and left fin
portions 24 respectively have an inner side surface dis-
posed to face each other and an outer side surface dis-
posed opposite to the inner side surface. In this case,
the outer side surface of the fin portion 24 is disposed
parallel to the outer side surface of the leg portion 23.
[0095] The inner side surface of the fin portion 24 is
disposed obliquely so thata dimension between the inner
side surface and the outer side surface gradually de-
creases toward a tip end of the fin portion 24. In this case,
particularly, oblique angle 6 of the inner side surface with
respect to the outer side surface in the fin portion 24 is
set to be 2° or larger and 15° or smaller.

[0096] Theoblique angle 6is setat2°orlarger, thereby
effect securing flexibility of the fastener stringer 2 prop-
erly and effect securing a swing of the fastener element
10 with respect to the fastener tape 3, as described later,
can be stably obtained. Further, the above oblique angle
0 is set at 15° or smaller, thereby strength of fin portion
24 can be stably secured. In the present invention, the
fastener element 10 may be formed without providing the
right and left fin portions 24.

[0097] Next, a method of manufacturing the fastener
element 10 of the present embodiment as above will be
described.

[0098] First, a flat rectangular wire member 30 made
of metal is prepared (see Fig. 6). At this time, a flat rec-
tangular wire member 30 having a thickness dimension
equal to the height dimension of the tape holding portion
21 in the fastener element 10 is prepared.

[0099] Subsequently, the prepared flat rectangular
wire member 30 is carried into a press molding step, and
the flatrectangular wire member 30 is press molded using
an upper and lower pair of molding punches (not shown).
Atthis time, in the molding punch used for press molding,
a press portion (not shown) for pressing the flat rectan-
gular wire member 30 locally to be plastically deformed
is provided at a tip end part. The press portion of the
molding punch has a shape corresponding to the con-
cave-convex shape of the coupling head portion 11 so
that the shape of the coupling head portion 11 of the
fastener element 10 described above can be molded with
respect to a top surface and a back surface of the flat
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rectangular wire member 30.

[0100] Specifically, in the press portion of the molding
punch, a right and left pair of first concave portions for
molding a shape of the right and left coupling convex
portions 14 of the fastener element 10, a second concave
portion for molding a shape of the central projecting por-
tion 13 of the fastener element 10, and a third concave
portion for molding a shape of the raised portion 15 of
the fastener element 10 are concaved at a predetermined
position and shape corresponding to a position and
shape of each portion of the fastener element 10.
[0101] In the present embodiment, press molding is
performed to the flat rectangular wire member 30 using
such a molding punch, thereby the shape of the coupling
head portion 11 is molded to the top surface and the back
surface of the flat rectangular wire member 30 at a pre-
determined pitch in the length direction of the flat rectan-
gular wire member 30 as shown in Fig. 6. At this time,
the coupling head portion 11 has the above-mentioned
raised portion 15, thereby it is possible to suppress the
flow amount of metal in the flat rectangular wire member
30 due to the pressing to be small, compared with a case
that the raised portion 15 is not provided, for example.
Thus, the load on the molding punch at the time of press
molding can be decreased. Moreover, the moldability of
press molding is improved, and the coupling convex por-
tions 14 and the central projecting portion 13 having a
predetermined shape can be stably molded.

[0102] Subsequently, a part of the flat rectangular wire
member 30 in which the coupling head portion 11 is mold-
ed is carried into a punching step, and a punching
processing is performed to a predetermined portion of
the flat rectangular wire member 30 in which the shape
of the coupling head portion 11 is molded using a punch
40 having a predetermined shape as shown in Fig. 7.
[0103] The punch 40 used in the present embodiment
has a punch tip end portion 41 which is strongly in contact
with a predetermined portion of the flat rectangular wire
member 30 to perform a shearing processing. The punch
tip end portion 41 is formed such that an outer shape of
a punch tip end surface when viewed from the below has
the same shape as the outer shape of the fastener ele-
ment 10 in a plan view of the fastener element 10.
[0104] Thepunchtipendportion41 has a head portion-
side punching portion 42a contacting with the part of the
flat rectangular wire member 30 which is to be the cou-
pling head portion 11 and a holding portion punching por-
tion 42b contacting with the part of the flat rectangular
wire member 30 which is to be the tape holding portion
21. Further, a step portion corresponding to the step por-
tion 20 of the fastener element 10 is provided between
the head portion-side punching portion 42a and the hold-
ing portion punching portion 42b.

[0105] In this case, in the head portion-side punching
portion 42a of the punch tip end portion 41, a right and
left pair of first concave portions 43 in which a part to be
the right and left coupling convex portions 14 in the fas-
tener element 10 is accommodated, a second concave
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portion 44 in which a part to be the central projecting
portion 13 of the fastener element 10 is accommodated,
and a third concave portion 45 in which a part to be the
raised portion 15 of the fastener element 10 is accom-
modated, are provided in a predetermined position and
shape corresponding to the position and shape of each
portion of the fastener element 10.

[0106] In this case, in the coupling head portion 11 of
the fastener element 10 in the present embodiment, the
upper surface (or lower surface) of the flat plate portion
12 is provided on the front, right and left outer sides, and
the rear of the right and left coupling convex portions 14.
Therefore, in the punch 40 shown in Fig. 7, a flat surface
48 is continuously disposed so as to surround the front,
the right and left outer sides, and the rear of the right and
left first concave portions 43. The flat surface 48 is, when
punching process is performed to the flat rectangular wire
member 30 with the punch 40, the surface which contacts
with a part to be the upper surface of the flat plate portion
12 in the flat rectangular wire member 30.

[0107] Here, for comparison, a case that a fastener
element in which right and left convex portions are dis-
posed to be extended to right and left outer side edges
of the flat plate portion, and an upper surface and a lower
surface of the flat plate portion are not provided at outer
sides in an element width direction of the right and left
coupling convex portions is manufactured by punching
out of the flat rectangular wire member, for example, will
be described. It should be noted that the fastener element
according to the comparative example has the similar
configuration as the fastener element 10 of the present
embodiment except that an upper surface and a lower
surface of aflat plate portion are not formed on an outside
of the right and left coupling convex portions.

[0108] A punch (blanking punch) 50 used for manufac-
turing such a fastener element of a comparative example
has a head portion-side punching portion 52a and a hold-
ing punching portion 52b, as shown in Fig. 8. Further, in
the head portion-side punching portion 52a, a right and
left pair of first concave portions 53 accommodating the
coupling convex portions 14, a second concave portion
54 accommodating the central projecting portion 13, and
a third concave portion 55 accommodating the raised
portion 15 are concaved.

[0109] Inthe punch 50 of the comparative example as
shown in Fig. 8, the upper surface of the flat plate portion
is not formed on the right and left outer sides of the cou-
pling convex portion, thereby, the right and left first con-
cave portions 53 are concaved continuously to the right
and left side surfaces of a punch tip end portion 51 along
the width direction. Therefore, a flat surface 58 of the
punch tip end portion 51 which contacts with a part to be
the upper surface of the flat plate portion is disposed
separately on the front side and the rear side of the first
concave portions 53, and is not formed to be a continuous
surface surrounding the first concave portions 53 as the
punch 40 in Fig. 7. As a result, the flat surface 58 on the
front side which is disposed to be in front of the first con-
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cave portions 53 is formed to be elongated in the width
direction, therefore strength of an elongated front end
part 56 provided with the flat surface 58 on the front side
becomes weak.

[0110] Thus, in acase that press molding is repeatedly
performed to the flat rectangular wire member 30 using
the punch 50 as shown in Fig. 8, the aforementioned
elongated frontend part 56 of the punch 50 receives large
load. Therefore, cracks are likely to occur in a part of an
imaginary line 59 as shown in Fig 8, for example, which
causes breakage such as chipping of the front end part
56. As a result, since the punch 50 needs to be replaced
frequently, the manufacturing step of the fastener ele-
ment becomes complicated and the burden on the man-
ufacturing cost of the fastener element also becomes
large.

[0111] On the other hand, in the punch 40 used in the
present embodiment as shown in Fig. 7, the flat surface
48 is continuously disposed so as to surround the first
concave portions 43. Thereby, the front end part 46 dis-
posed in front of the first concave portions 43 in the punch
tip end portion 41 and side edge parts 47 disposed on
the right and left outer sides of the first concave portions
43 are connected to be reinforced with each other so that
the flat surface 48 is continuous, which enhances their
respective strengths. Therefore, even though the punch-
ing process is repeatedly performed to the flat rectangu-
lar wire member 30 using the punch 40 as shown in Fig.
7, breakage of the front end part 46 or the side edge parts
47 disposed on the head portion-side punching portion
42a of the punch tip end portion 41 is less likely to occur.
As aresult, since the replacement frequency of the punch
40 can be reduced, the manufacturing step of the fastener
element 10 can be streamlined and the manufacturing
cost can be reduced.

[0112] By performing a punching processing to a pre-
determined portion of the flat rectangular wire member
30 having been press molded using the punch 40 as de-
scribed above, the fastener element 10 as shown in Figs.
1 to 4 is formed.

[0113] Furthermore, a plurality of fastener elements 10
formed of the flat rectangular wire member 30 is put into
a treatment container (barrel), for example, to get pol-
ished, thereby, a gross can be applied to the fastener
elements 10. In the present embodiment, painting treat-
ment, a plating treatment, etc. can also be performed to
the plurality of formed fastener elements 10. Thereby, it
is possible to enhance appearance quality of the fastener
element 10 by applying a desired color to the fastener
element 10, and to improve corrosion resistance of the
fastener element 10.

[0114] The fastener element 10 of the present embod-
iment to which the polishing treatment and the like is ap-
plied, is inserted into a parts feeder (not shown) to adjust
a posture of the fastener element 10, and thereafter, is
supplied to the tape side edge part of the fastener tape
3 such that the tape side edge partis interposed between
the right and left leg portions 23 of the fastener element
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10 via a chute (not shown).

[0115] Then, the fastener element 10 supplied to the
tape side edge part of the fastener tape 3 is attached one
by one to the tape side edge part of the fastener tape 3
as shown in Fig. 9 by pressing the right and left leg por-
tions 23 of the fastener tape 10 to be plastically deformed
toward the fastener tape 3 using a pressing means (not
shown).

[0116] At this time, the right and left leg portions 23 of
the fastener element 10 are plastically deformed, there-
by, right and left outer side surfaces of the holding base
end portion 22 in the tape holding portion 21, the outer
side surfaces of the right and left leg portions 23, and the
outer side surfaces of the right and left fin portions 24 are
disposed in parallel with the element length direction.
[0117] Further, the step portions 20 between the cou-
pling head portion 11 and the tape holding portion 21 of
the fastener element 10 are disposed obliquely with re-
spect to the element width direction such that outer side
portions 20a of the right and left step portions 20 are
disposed behind inner side portions 20b. Thereby, when
the slide fastener 1 is formed, and the right and left ele-
ment rows 4 are coupled as shownin Fig. 10, the coupling
convex portions 14 of each fastener element 10 can be
less likely to interfere with the tape holding portion 21 of
the fastener element 10 on the coupling counterpart side.
As a result, flexibility of the slide fastener 1 in a coupling
state can be secured properly and stably. Here, the outer
side portion 20a and the inner side portion 20b of the
step portion 20 mean the following parts, respectively.
That s, in each of the right and left step portions 20 dis-
posed respectively on a left side and a right side of the
central projecting portion 13, with reference to the center
part in the width direction of the left or right step portion
20, a part disposed from the center part in the width di-
rection to the right or left outer side surface is referred to
as the outer side portion 20a, and a part disposed from
the center part in the width direction to the central pro-
jecting portion 13 is referred to as the inner side portion
20b.

[0118] Further, the fastener element 10 of the present
embodiment has the right and left pair of fin portions 24.
Thereby, when the fastener element 10 is attached to
the fastener tape 3, the right and left leg portions 23 of
the fastener element 10 hold the fastener tape 3 from a
tape top and back direction, and the right and left fin por-
tions 24 also hold the fastener tape 3 from the tape top
and back direction. Thus, attaching strength of the fas-
tener element 10 to the fastener tape 3 can be enhanced.
[0119] Particularly in this case, the inner side surface
of the fin portion 24 is disposed obliquely in a predeter-
mined angle with respect to the outer side surface of the
fin portion 24 as mentioned above, which suppresses the
loss of flexibility of the fastener stringer 2 due to that the
right and left fin portions 24 of the fastener element 10
hold the fastener tape 3 too tight.

[0120] In the present embodiment, a plurality of fas-
tener elements 10 is attached to the tape side edge part
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ofthe faster tape 3 at a predetermined pitch as mentioned
above, thereby the fastener stringer 2 in which the ele-
ment row 4 is formed at the tape side edge partis formed.
[0121] Further, the two fastener stringers 2 are assem-
bled in a right and left pair, and a slider 5 is assembled
to the element rows 4 of both fastener stringers 2. Sub-
sequently, a first stopper 6 and a second stopper 7 are
attached adjacently to both end parts of the elementrows
4. Thereby, the slide fastener 1 as shown in Fig.10 is
manufactured.

[0122] In the slide fastener 1 of the present embodi-
ment manufactured as above, when the slide fastener 1
is viewed from a tape top surface side (or tape back sur-
face side) of the fastener tape 3, a side surface of the
thin flat plate portion 12 of the coupling head portion 11
in each of the fastener elements 10, the convex portion
outer side surfaces 14f of the coupling convex portion 14
which are symmetrically protruded on the upper surface
and the lower surface of the flat plate portion 12, and the
outer side surface of the tape holding portion 21 can be
seen.

[0123] Thus, the appearance of each fastener element
10 of the slide fastener 1 shown in Fig. 10 has a shape
like "Japanese kokeshi doll" similar to the fastener ele-
ment 10 shown in Fig. 13 which is formed using, for ex-
ample, die-casting.

[0124] Furthermore, in the fastener element 10 of the
presentembodiment, the flat upper surface and the lower
surface of the flat plate portion 12 are disposed on the
outer side of the right and left coupling convex portions
14 in the element width direction. Thereby, in a state that
the right and left fastener elements 10 are coupled, as
shown in Fig. 11, for example, the slide fastener 1 is bent
into a U-shape toward the tape top surface side in the
tape length direction so that the parts disposed on the
tapetop surface side of the fastenerelement 10 approach
each other, it is possible to prevent the occurrence of
coupling cracks and to stably bend to a radius of curva-
ture smaller than that of the conventional ones.

[0125] For comparison, here, suppose a case that a
slide fastener is manufactured using a fastener element
60 in which an upper surface and a lower surface of a
flat plate portion 62 are not formed on outer sides of right
and left coupling convex portions 64 in an element width
direction as in the case with the aforementioned Patent
Document 2. In a case of the comparative example, the
right and left coupling convex portions 64 of the fastener
element 60 are formed to be extended in the element
width direction to right and left side edges of the flat plate
portion 62. Therefore, a convex portion top end surface
of the coupling convex portion 64 is also disposed from
a center position in the element width direction of the
fastener element 60 to an outer side position apart in the
element width direction.

[0126] When the slide fastener in the comparative ex-
ample having the fastener element 60 with such a shape
is bent into a U-shape toward the tape top surface side
in the tape length direction, as shown in Fig. 12, the top
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end part of the coupling convex portion 64 in the fastener
element 60 which is positioned on the inner peripheral
side (concave side) when being benttends to easily come
in contact with the flat plate portion 62 of the fastener
element 60 on the coupling counterpart side.

[0127] Furthermore, when the coupling convex por-
tions 64 of the fastener element 60 come in contact and
interfere with the flat plate portion 62 of the fastener el-
ement 60 on the coupling counterpart side, the interfered
part serves as a fulcrum, and the right and left fastener
elements 60 coupled with each other rotate in a direction
away from each other. As a result, the interval between
the coupling convex portion 64 positioned on the outer
peripheral side (convex side) of the fastener element 60
and the flat plate portion 62 of the fastener element 60
on the coupling counterpart side extends to a large ex-
tent, thereby coupling state of the right and left fastener
elements 60 cannot be maintained. For this reason, cou-
pling cracks which the coupling of the right and left fas-
tener elements 60 is separated occurs.

[0128] Incontrast, inthe slide fastener 1 of the present
embodiment, the coupling convex portions 14 of the re-
spective fastener element 10 are arranged at a prede-
termined dimension to be inside apart the outer side edg-
es of the flat plate portion 12. In addition, on the outer
side top end part of the coupling convex portion 14, the
convex portion slope surface 14b sloping downward to-
ward the outside is provided. Therefore, even when the
slide fastener 1 is bent into a U-shape as above in a state
that the right and left fastener elements 10 are coupled,
as shownin Fig. 11, the coupling convex portion 14 which
is positioned on an inner peripheral side (concave side)
of each fastener element 10 is less likely in contact with
(less likely interfered with) the flat plate portion 12 of the
fastener element 10 on the coupling counterpart side as
compared to the case of comparative example. As a re-
sult, the interval between the coupling convex portion 14
which is positioned on the outer peripheral side (convex
side) of the fastener element 10 and the flat plate portion
12 of the fastener element 10 on the coupling counterpart
side is less likely to extend as compared to the compar-
ative example. Thus, the coupling state of the right and
left fastener elements 10 can be stably maintained. Ac-
cordingly, in the slide fastener 1 of the present embodi-
ment, it is possible to stably bend in a U-shape to a small-
er radius of curvature without causing coupling cracks.
[0129] As mentioned above, the fastener element 10
of the slide fastener 1 of the present embodiment has a
shape which exhibits an appearance like "Japanese
kokeshi doll" similar to the appearance of the fastener
element formed by die-casting. Moreover, since surface
treatment such as polishing treatment etc. with respect
to the fastener element 10 before being attached to the
fastener tape 3, it is possible to provide gloss and color,
etc. that cannot be obtained by die-casting and toimprove
corrosion resistance.

[0130] In addition, the slide fastener 1 of the present
embodiment becomes the high-quality slide fastener 1
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having excellent property in that even when it is bent into
a U-shape in the tape length direction toward a small
radius of curvature in a state thatthe right and left fastener
elements 10 are coupled, the coupling cracks are unlikely
to occur.

Reference Signs List
[0131]

1 Slide fastener

2 Fastener stringer

3 Fastener tape

4 Element row

5 Slider

6 First stopper

7 Second stopper

10 Fastener element

11 Coupling head portion

12 Flat plate portion

13 Central projecting portion

14 Coupling convex portion

14a Convex portion top end surface
14b Convex portion slope surface

14c Convex portion front surface

14d Convex portion rear surface

14e Convex portion inner side surface
14f Convex portion outer side surface
14g Corner portion

15 Raised portion

16 Insertion groove portion

17 Insertion concave portion

20 Step portion

20a Outer side portion

20b Inner side portion

21 Tape holding portion

22 Holding base end portion

23 Leg portion

24 Fin portion

30 Flat rectangular wire member

40 Punch

41 Punch tip end portion

42a Head portion-side punching portion
42b Holding portion punching portion
43 First concave portion

44 Second concave portion

45 Third concave portion

46 Front end part

47 Side edge part

48 Flat surface

W1 Dimension in element width direction of convex
portion slope surface

W2 Minimum width dimension in element width di-
rection between convex portion inner side surface
and convex portion outer side surface
0 Oblique angle
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Claims

A metallic fastener element (10) comprising a cou-
pling head portion (11) and a tape holding portion
(21) extending rearward in an element length direc-
tion from one end of the coupling head portion (11),
in which the coupling head portion (11) includes a
flat plate portion (12) formed to be thinner than the
tape holding portion (21) via a step portion (20), a
central projecting portion (13) protruded on a center
partinan elementwidth direction on each of an upper
surface and a lower surface of the flat plate portion
(12), and a right and left pair of coupling convex por-
tions (14) protruded in front of the central projecting
portions (13) on the upper surface and the lower sur-
face of the flat plate portion (12), an insertion groove
portion (16) is provided between the right and left
coupling convex portions (14), and right and left in-
sertion concave portions (17) are provided on both
right and left sides of the central projecting portion
(13) and between the right and left coupling convex
portions (14) and the tape holding portion (21), being
characterized in that

the right and left coupling convex portions (14) are
disposed on an inner side in the element width di-
rection to be apartfrom rightand left outer side edges
on each of the upper surface and the lower surface
of the flat plate portion (12).

The fastener element according to claim 1, being
characterized in that

in each top end part of the right and left coupling
convexportions (14), an outer side end part disposed
on an outer side in the element width direction and
an inner side end part disposed on an inner side
adjacentto the insertion groove portion (16) have an
asymmetrical shape, and

the outer side end part of the top end part includes
a slope portion (14b) which decreases a height di-
mension of the coupling convex portion (14) from the
flat plate portion (12) toward an outside in the ele-
ment width direction.

The fastener element according to claim 2, being
characterized in that

when the right and left coupling convex portions (14)
are viewed from the front, a corner portion (149) is
disposed between a top end edge and an inner side
edge of the coupling convex portion (14), and the
slope portion (14b) of the outer side end part is dis-
posed between the top end edge and an outer side
edge ofthe coupling convex portion (14) to be sloped
downward toward the outer side edge and to have
a size of 10% or more of a minimum width dimension
between the inner side edge and the outer side edge
of the coupling convex portion (14) in the element
width direction.
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The fastener element according to any one of claims
1 to 3, being characterized in that

the coupling head portion (11) includes a raised por-
tion (15) disposed between the right and left coupling
convex portions (14) and rising from each of the up-
per surface and the lower surface of the flat plate
portion (12), and

the raised portion (15) is connected to the central
projecting portion (13) and the right and left coupling
convex portions (14).

The fastener element according to any one of claims
1 to 4, being characterized in that

the tape holding portion (21) includes a holding base
end portion (22) connecting to the coupling head por-
tion (11), right and left leg portions (23) branching to
be extended from the holding base end portion (22),
and right and left fin portions (24) bending inward
from a tip end part of each leg portion (23) and ex-
tending rearward,

the right and left fin portions (24) respectively include
an inner side surface facing to each other and an
outer side surface disposed on an opposite side of
the inner side surface, and

the inner side surface of the fin portion (24) is oblique
with respectto the outer side surface of the fin portion
(24) such that a dimension between the inner side
surface and the outer side surface gradually de-
creases toward a tip end of the fin portion (24).

The fastener element according to claim 5, being
characterized in that the outer side surface of the
fin portion (24) is disposed parallel to an outer side
surface of the leg portion (23).

The fastener element according to claim 5 or 6, being
characterized in that an oblique angle of the inner
side surface with respect to the outer side surface in
the fin portion (24) is set to be 2° or larger and 15°
or smaller.

A fastener stringer being characterized in that a
plurality of the fastener elements (10) according to
any one of claims 1 to 7 is attached to a tape side
edge part of a fastener tape (3).

The fastener stringer according to claim 8, being
characterized in that the step portions (20) of the
fastener element (10) are sloped with respect to the
element width direction such that outer side portions
(20a) of the right and left step portions (20) are dis-
posed behind inner side portions (20b) of the step
portions (20).
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