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Description
[Technical field]

[0001] The presentdisclosure concerns a slide fasten-
er and a design method thereof.

[Background Art]

[0002] Patent literature 1 discloses fastener elements
having engaging protrusions on its both sides as illus-
tratedin Fig. 4 thereof. Arecess 10 is formed asiillustrated
in Fig. 2 thereof to avoid a raised portion 58 shown in
Fig. 10 thereof.

[0003] Patent literature 2 discloses fastener elements
having an engaging protrusion on its one side and an
engaged recess on the other side. Sloped surface 8 is
formed as shown in Fig. 2 (b) of the literature, facilitating
smooth engagement of the fastener elements.

[Citation List]
[Patent literature]
[0004]

[PTL 1] Japanese Patent No. 5460862
[PTL 2] Japanese Patent No. 5042358

[Summary]
[Technical Problem]

[0005] Recently, there is an increasing demand for
lesser force for moving a slider so as to close a slide
fastener even though there has been hardly ever for such
demand before. The present inventors has conducted
keen analysis on this matter and revealed that a type of
slide fastener disclosed in the patent literature 1 has a
following problem. In particular, as illustrated in Fig. 8,
left and right fastener elements E1’ and E2’ come into
initial contact inside of the slider when the slider moves
forward. A rear protrusion of the posterior fastener ele-
ment E2’ of those left and right fastener elements E1’
and E2’ come into contact with a front protrusion of a
fastener element E3’, and thus greater force would be
required to allow a rear protrusion of the fastener element
E 1’ to move across a front protrusion of the fastener
element E2’, i.e. increased resistance for sliding the slid-
er. Note that the fastener elements E 1’ and E2’ (E2’ and
E3’) paired for initial contact would be kept in contact
between a first position away from a rear end of the cou-
pling pillar 93 of the slider 9 by a first distance D1’ to a
second position away from the rear end of the coupling
pillar 93 by a second distance D2'.

[0006] One might consider to lower the height of the
front and rear protrusions in order to avoid the increased
resistance for sliding a slider, but this would result in a
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lowered strength of slide fastener against a lateral pulling
force. Therefore, a technical problem the present inven-
tion concerns is to reduce the resistance for sliding a
slider while maintaining sufficient height of the front and
rear protrusions of the fastener elements.

[Solution to Problem]

[0007] Slide fastener according to an aspect of the
present disclosure includes: left and right fastener string-
ers with fastener elements attached to opposed side-
edges of fastener tapes, each fastener elementincluding
an attachment base secured to the side-edge of the fas-
tener tape and a head having an engagement protrusion
positioned away from said side-edge of the fastener tape,
and the engagement protrusion including a front protru-
sion protruding forward and a rear protrusion protruding
rearward; and a slider that moves forward to engage left
and right fastener elements included in the left and right
fastener stringers, the left and right fastener elements
coming into initial contact on the front protrusion and the
rear protrusion alternately inside of the slider as the slider
moves forward. When a given pair of left and right fas-
tener elements included in the left and right fastener el-
ements come into initial contact on the rear protrusion of
an anterior fastener element of the given pair of left and
right fastener elements and the front protrusion of a pos-
terior fastener element of the given pair of left and right
fastener elements, the rear protrusion of the posterior
fastener elementis notin contact with the front protrusion
of a fastener element immediately posterior to said pos-
terior fastener element.

[0008] Insome embodiments, the engagement protru-
sion includes: nearer sloped surfaces that diverge from
each other as being away from the attachment base; far-
ther sloped surfaces that approach each other as being
away from the attachment base; and top portions each
of which being formed between the nearer sloped surface
and the farther sloped surface. The farther sloped surface
is sectioned into plural sloped regions having different
angles of inclination, and the sloped region situated clos-
er to the top portion may be inclined more gently than
the sloped region situated farther from the top portion.
[0009] Insome embodiments, the left and right fasten-
er elements come into initial contact on the respective
sloped regions situated closer to the top portion. The top
portion may include a flat surface that extends evenly
along a direction the head protrudes from the side-edge
of the fastener tape. Initial contact position of the left and
right fastener elements may be on a center line of the
slider. The head may include a plate portion having a
thickness defined by a front surface on which the front
protrusion is arranged and a rear surface on which the
rear protrusion is arranged, said thickness being less
than a thickness of the attachment base. Front recess
may be formed between the front protrusion and the at-
tachment base, and a rear recess may be formed be-
tween the rear protrusion and the attachment base.
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[0010] A method of designing a slide fastener accord-
ing to another aspect of the present disclosure is one for
designing a slide fastener thatincludes: left and right fas-
tener stringers with fastener elements attached to side-
edges of fastener tapes, each fastener elementincluding
an attachment base secured to the side-edge of the fas-
tener tape and a head having an engagement protrusion
positioned away from said side-edge of the fastener tape,
and the engagement protrusion including a front protru-
sion protruding forward and a rear protrusion protruding
rearward; and a slider that moves forward to engage left
and right fastener elements included in the left and right
fastener stringers, the left and right fastener elements
coming into initial contact on the front protrusion and the
rear protrusion alternately as the slider moves forward.
The present designing method allows, when a given pair
of left and right fastener elements included in the left and
right fastener elements come into initial contact on the
rear protrusion of an anterior fastener element of the giv-
en pair of left and right fastener elements and the front
protrusion of a posterior fastener element of the given
pair of left and right fastener elements inside of the slider,
the rear protrusion of the posterior fastener element to
be not in contact with the front protrusion of a fastener
element immediately posterior to said posterior fastener
element.

[Advantageous Effects of Invention]

[0011] An aspect of the present disclosure facilitates
reduction of resistance for sliding a slider while maintain-
ing sufficient height of the front and rear protrusions of
fastener elements.

[Brief Description of Drawings]
[0012]

[Fig. 1] Fig. 1 is an elevational view of slide fastener
according to an aspect of the present disclosure.
[Fig. 2] Fig. 2 is a schematic perspective view of fas-
tener element according to an aspect of the present
disclosure.

[Fig. 3] Fig. 3 is a schematic front or rear view of
fastener element according to an aspect of the
present disclosure.

[Fig. 4] Fig. 4 is a schematic cross-sectional view of
fastener element taken along an alternate long and
short dashed line in Fig. 3.

[Fig. 5] Fig. 5 is a schematic cross-sectional view of
conventional fastener element corresponding to Fig.
4.

[Fig. 6] Fig. 6 is a schematic view illustrating arrange-
ment of fastener elements inside of a slider accord-
ing to an aspect of the present disclosure, a pair of
left and right fastener elements have come into initial
contact at an initial contact point away from a cou-
pling pillar of the slider by a first distance.
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[Fig. 7] Fig. 7 is a schematic view illustrating arrange-
ment of fastener elements inside of a slider accord-
ing to an aspect of the present disclosure, illustrating
that a pair of left and right fastener elements imme-
diately anterior to those disclosed in Fig. 6 have
comeintoinitial contact as the slider has been moved
forward.

[Fig. 8] Fig. 8 is a schematic view illustrating arrange-
ment of conventional fastener elements inside of a
slider.

[Description of Embodiments]

[0013] Hereinafter, various embodiments and features
will be described with reference to Figs. 1 to 8. A skilled
person would be able to combine respective embodi-
ments and/or respective features without requiring ex-
cess descriptions, and would appreciate synergistic ef-
fects of such combinations. Overlapping descriptions
among the embodiments are basically omitted. Refer-
enced drawings aim mainly for describing inventions and
are simplified for the sake of convenience of illustration.
The respective features should be appreciated as uni-
versal features not only effective to slide fasteners pres-
ently presented but also effective to other various slide
fasteners not presented in the present specification.
[0014] In the present specification, front-rear direction
would be understood based on movement of slider 9.
Direction of movement of the slider 9 for closing fastener
stringers 3 and 4 is equal to a forward direction. Direction
of movement of the slider 9 for opening fastener stringers
3 and 4 is equal to a rearward direction. Left-right direc-
tion would be understood based on fastener stringers 3
and 4 to be closed and opened by the slider 9. Up-down
direction is orthogonal to the front-rear direction and the
left-right direction and, for example, is orthogonal to tape
faces of a fastener tape which define a thickness of the
fastener tape.

[0015] As shown in Fig. 1, a slide fastener 1 has left
and right fastener stringers 3 and 4, and a slider 9 that
moves forward to close the left and right fastener string-
ers 3 and 4 and moves rearward to open the left and right
fastener stringers 3 and 4. The fastener stringer 3, 4 has
afastenertape 11, 12 and fastener elements 21, 22. The
fastener elements 21 and 22 are attached to opposed
side-edges 13 and 14 of the fastener tapes 11 and 12.
The fastener tapes 11 and 12 are respectively provided
with front stops 81 and 82 each of which is positioned
adjacent to a frontend of an array of the fastener element
21, 22. The left and right fastener stringers 3 and 4 are
coupled by a common rear stop 83 at the rear ends of
the arrays of the fastener elements 21 and 22. A stop
separable in the left-right direction can be employed. The
front stop 81, 82 and the rear stop 83 can be omitted.
The slide fastener should not be limited to one disclosed
in Fig. 1. The present invention can be adapted to a con-
ceal slide fastener in which fastener elements are con-
cealed by fastener tape not to be seen.
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[0016] The fastenertape 11, 12 is a soft fabric such as
woven fabric or knitted fabric or mixture thereof, and is
elongated in the front-rear direction and is narrow in the
left-right direction. Thickness of the fastener tape 11, 12
is defined by upper and lower tape faces. The tape face
has a pattern in accordance with woven or knitted struc-
ture of the fastener tape 11, 12. In some cases, the op-
posed side-edges 13 and 14 of the fastener tapes 11 and
12 are provided with core threads, facilitating firmer at-
tachment of the fastener elements 21 and 22. The core
thread has a diameter larger than the thickness of the
fastener tape 11, 12.

[0017] Thefastenerelement21, 22 is a metal or plastic
element. In cases where the fastener elements 21, 22
are made of metal, the fastener elements 21,22 are
swaged and attached to the side-edge 13, 14 (e.g. the
core thread there) of the fastener tape 11, 12. Each one
of the fastener elements 21, 22 is produced through cut-
ting and pressing of metal material. Each one of the fas-
tenerelements 21, 22is polished to have a glossy surface
thereof. In cases where the fastener elements 21, 22 are
resin, the fastener elements 21, 22 are adhered to the
side-edge 13, 14 (e.g. the core thread there) of the fas-
tener tape 11, 12 through injection molding. Embodi-
ments are envisioned where other materials (e.g. ceram-
ic) are used for the fastener elements 21, 22.

[0018] Asshownin Figs. 2-4, the fastener element 21,
22 has an attachment base 31,32 secured to the side-
edge 13,14 of the fastener tape 11,12 and a head 33, 34
having an engagement protrusion B1,B2 positioned
away from the side-edge 13, 14 of the fastener tape 11,
12. The attachmentbase 31,32 has legs 51 and 52 which
are arranged to pinch the side-edge 13, 14 of the fastener
tape 11,12, and a coupling portion 53 to which the base
ends of the legs 51 and 52 are coupled. The legs 51 and
52 extend away from the coupling portion 53 in the left-
right direction outwardly (i.e. a direction directed away
from a center line CL of the slide fastener in the left-right
direction) so that a space is defined between the legs 51
and 52 which is for accommodating the side-edge 13, 14
(e.g. the core thread there) of the fastener tape 11, 12.
The legs 51 and 52 are provided with projections 51a
and 52a at their terminal ends, thus preventing the side-
edge 13, 14 (e.g. the core thread) from moving out of the
accommodating space between the legs 51 and 52.
[0019] The head 33, 34 extends from the attachment
base 31, 32 in the left-right direction inwardly (i.e. a di-
rection directed toward the center line CL of the slide
fastener in the left-right direction). The engagement pro-
trusion B1, B2 provided in the head 33, 34 includes a
front protrusion 41, 43 protruding forward and a rear pro-
trusion 42, 44 protruding rearward. The front protrusion
41 and the rear protrusion 42 are protruded to the oppo-
site side on the same axis. The same holds true to the
front protrusion 43 and the rear protrusion 44. The head
33, 34 includes a plate portion 56 having a thickness
defined by a front surface 56a on which the front protru-
sion 41, 43 is arranged and a rear surface 56b on which
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the rear protrusion 42, 44 is arranged. The thickness of
the plate portion 56 (in the front-rear direction) is less
than the thickness of the attachment base 31,32 (in the
front-rear direction). A front recess 57 is formed between
the front protrusion 41 (similarly the front protrusion 43)
and the attachment base 31, and a rear recess 58 is
formed between the rear protrusion 42 (similarly the rear
protrusion 44) and the attachment base 31. The front
protrusion 41, 43 and the rear protrusion 42, 44 are ar-
ranged slightly offset closer to the attachment base 31,
32 relative to an end surface 56¢ of the plate portion 56.
[0020] As shown in Fig. 4, the engagement protrusion
B1 (similarly the engagement protrusion B2) has nearer
sloped surfaces 61 on the front and rear sides which di-
verge from each other as being away from the attachment
base 31, 32; farther sloped surfaces 62 (62a, 62b) on the
front and rear sides which approach each other as being
away from the attachment base 31, 32; and top portions
63 on the front and rear sides formed between the nearer
sloped surface 61 and the farther sloped surface 62. The
front protrusion 41, 43 is defined by the top portion 63 on
the front side, the nearer sloped surface 61 and the far-
ther sloped surface 62 on the front side which approach
each other as being away from the plate portion 56 of
the head 33,34. The rear protrusion 42, 44 is defined by
the top portion 63 on the rear side, the nearer sloped
surface 61 and the farther sloped surface 62 on the rear
side which approach each other as being away from the
plate portion 56 of the head 33,34.

[0021] The farther sloped surface 62 is sectioned into
plural sloped regions 62a, 62b having different angles of
inclination, and the sloped region 62a situated closer to
the top portion 63 is inclined more gently than the sloped
region 62b situated farther from the top portion 63. As
would be understood by comparing Fig. 4 (fastener ele-
ment of the present embodiment) and Fig. 5 (convention-
al fastener element), the sloped region 62a situated clos-
er to the top portion 63 is gently angled owing to the
division of the farther sloped surface 62 into the differently
angled sloped regions 62a and 62b. This would contrib-
ute to reduction of resistance for sliding the slider 9 as
would be understood from the following descriptions.
Note that the inclination angle of the sloped region 62b
is equal to the inclination angle of the nearer sloped sur-
face 61. The top portion 63 includes a flat surface that
extends evenly along a direction the head 33, 34 pro-
trudes from the side-edge 13, 14 of the fastener tape 11,
12, contributing in reduction of resistance for sliding the
slider 9.

[0022] The fastener element 21,22 further has walls
54a and 55a which restrict the displacement, in the up-
down direction, of a rear protrusion 42 of another fastener
element 21,22 which has been received in the front re-
cess 57 (See Figs. 3 and 4). Likewise, the fastener ele-
ment 21,22 has walls 54b and 55b which restrict the dis-
placement, in the up-down direction, of a front protrusion
41 of another fastener element 21,22 which has been
received in the rear recess 58 (See Fig. 4). The wall 54a,
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54b, 55a, 55b extends and tapers from the attachment
base 31, 32 in the left-right direction inwardly. The widths
ofthe frontrecess 57 and the rearrecess 58 are gradually
increased as being away from the attachment base 31,
32.

[0023] The slider 9is configured to engage and disen-
gage the left and right fastener elements 21 and 22. Ma-
terial of the slider 9 may be metal or plastic or ceramic
for example, but may be a composite of these materials.
As seen from Figs. 1 and 6, the slider 9 has a top wing
91, a bottom wing 92, and a coupling pillar 93. Left and
right front-mouths 94m and 94n are arranged at the both
left and right sides of the coupling pillar 93 and a rear-
mouth 95 is arranged at the opposite side of the front
mouths 94m and 94n. The center line of the slider 9
matches the center line CL of the slide fastener 1. The
coupling pillar 93 has a cross-sectional shape in which
the width in the left-right direction is gradually reduced
rearward. Therefore, the coupling pillar 93 has left and
right guide surfaces 93m and 93n that approach each
other rearward. The end surface 56c¢ of the plate portion
56 of the head 33, 34 of the fastener element 21, 22 may
come into contact with the guide surface 93m, 93n.
[0024] Flanges (not-illustrated) protruding downward
may be arranged at the left and right side-edges of the
top wing 91 to restrict the displacement in the left-right
direction of the left and right fastener elements 21,22.
Likewise, flanges 96m and 96n protruding upward may
be arranged at the left and right side-edges of the bottom
wing 92 (See Fig. 6). The flange (not-illustrated) at the
left side-edge of the top wing 91 and the flange 96m at
the left side-edge of the bottom wing 92 are opposed,
defining an insertion space for the left fastener tape 11.
The flange (not-illustrated) at the right side-edge of the
top wing 91 and the flange 96n at the right side-edge of
the bottom wing 92 are opposed, defining an insertion
space for the right fastener tape 12.

[0025] As understandable from Figs. 6 and 7, the left
and right fastener elements 21 and 22 come into initial
contact on the front protrusion 41, 43 and the rear pro-
trusion 42, 44 thereof alternately inside of the slider 9 as
the slider 9 moves forward. The initial contact is caused
when the slider 9 moves forward. As the slider 9 moves
forward, the left and right fastener elements 21 and 22
enter into the inside of the slider 9 via the front mouths
94m and 94n of the slider 9. The left and right fastener
elements 21 and 22 having entered into the inside of the
slider 9 via the front mouths 94m and 94n are separated
as there is the coupling pillar 93 between them. As the
slider 9 further moves forward, these left and right fas-
tener elements 21 and 22 move rearward further away
from the left and right front-mouths 94m and 94n, thus
the interspace J between them in the left-right direction
gradually decreases. When the left and right fastener el-
ements 21 and 22 have moved rearward from the cou-
pling pillar 93 by a predetermined distance, these leftand
right fastener elements 21 and 22 come into initial con-
tact. The initial contact can be caused between the rear
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protrusion 42 of the fastener element 21 and the front
protrusion 43 of the fastener element 22 (See Fig. 6).
Likewise, the initial contact can be caused between the
front protrusion 41 of the fastener element 21 and the
rear protrusion 44 of the fastener element 22 (See Fig.
7). As a result of this, the left and right fastener elements
21 and 22 come into initial contact on the front protrusion
41, 43 and the rear protrusion 42, 44 alternately inside
of the slider 9 as the slider 9 moves forward, as described
above.

[0026] In the present embodiment, as depicted in Fig.
6, when a given pair of left and right fastener elements
E1and E2included in the left and right fastener elements
21 and 22 come into initial contact on the rear protrusion
42 of the anterior fastener element E1 of the pair of fas-
tener elements E1 and E2 and the front protrusion 43 of
the posterior fastener element E2 of the pair of fastener
elements E1 and E2, the rear protrusion 44 of the pos-
terior fastener element E2 is not in contact with the front
protrusion 41 of a fastener element E3 with which the
posterior fastener element E2 came into initial contact at
its rear protrusion 44 in advance (in other words, a fas-
tener element E3 immediately posterior to the posterior
fastener element E2). For the engagement between the
fastener elements E1 and E2, there is a need for the rear
protrusion 42 of the anterior fastener element E1 to move
across the front protrusion 43 of the posterior fastener
element E2. As described above, the rear protrusion 44
of the posterior fastener element E2 is not in contact with
the front protrusion 41 of the fastener element E3, namely
there is a space between them. It is thus facilitated that
the posterior fastener element E2 moves more freely,
allowing the rear protrusion 42 of the anterior fastener
element E1 to more easily move across the front protru-
sion 43 of the posterior fastener element E2. This allows
the reduction of resistance for sliding the slider 9 forward.
[0027] The same descriptions as in Fig. 6 would be
applicable to Fig. 7. As depicted in Fig. 7, when a given
pair of left and right fastener elements EO and E1 come
into initial contact on the rear protrusion 44 of the anterior
fastener element EQ and the front protrusion 41 of the
posterior fastener element E1, the rear protrusion 42 of
the posterior fastener element E1 is not in contact with
the front protrusion 43 of the fastener element E2 with
which the posterior fastener element E1 came into initial
contact at its rear protrusion 42 in advance (i.e. the initial
contact in Fig. 6). There is a space between the rear
protrusion 42 of the fastener element E1 and the front
protrusion 43 of the fastenerelementE2, and the fastener
element E1 can move more freely, allowing the reduction
of resistance for sliding the slider 9 forward. As would be
understood by comparing Figs. 6 and 7, as the slider 9
moves forward, a respective one of the fastener elements
comes into initial contact with, two times in total at differ-
ent time points, two fastener elements which are adja-
cently arranged at the opposite side in the left-right di-
rection.

[0028] Insome cases, for a purpose of effective reduc-
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tion of resistance for sliding the slider 9, the rear protru-
sion 42 of the fastener element E1 and the front protru-
sion 43 of the fastener element E2 come into contact on
their respective sloped regions 62a of the farther sloped
surfaces 62. Likewise, in the case of Fig. 7, the rear pro-
trusion 44 of the fastener element EO and the front pro-
trusion 41 of the fastener element E1 come into contact
on their respective sloped regions 62a of the farther
sloped surfaces 62. The rear protrusion slides on the
sloped region 62a and moves across the top portion 63
of the front protrusion, and then enters into the front re-
cess 57. The front protrusion slides on the sloped region
62a and moves across the top portion 63 of the rear pro-
trusion, and then enters into the rear recess 58. The front
protrusion and the rear recess are fitted and the rear pro-
trusion and the front recess are fitted, thereby the left and
right fastener elements E1 and E2 are engaged and the
strength of slide fastener 1 would be ensured against a
lateral pulling force. In cases where the walls 54a, 54b,
55a, 55b are arranged, a strength of slide fastener 1
against thrustin the up-down direction would be ensured.
[0029] In some cases, the fastener elements E1 and
E2 come into initial contact on the center line CL of slider
9. This initial contact point P1 is away from the rear end
of the coupling pillar 93 by a first distance D1. An inter-
section point P2 between the center line Cl of the slider
9 and the rear protrusion 44 (the sloped region 62a of
the farther sloped surface 62) of the fastener element E2
is away from the rear end of the coupling pillar 93 by a
second distance D2 (See Fig. 6). An intersection point
P3 between the center line CL of the slider 9 and the front
protrusion 41 (the sloped region 62a of the farther sloped
surface 62 described above) of the fastener element E3
is away from the rear end of the coupling pillar 93 by a
third distance D3 (See Fig. 6). The intersection points P2
and P3 are intersection points at the time of initial contact
between the fastener elements E 1 and E2. Equation of
D1<D2<D3is satisfied. The equation of D2<D3 indicates
the existence of space between the rear protrusion 44 of
the fastener element E2 and the front protrusion 41 of
the fastener element E3.

[0030] The fastener elements E1 and E2 (see Fig. 6)
which have come into initial contact at the initial contact
point away from the rear end of the coupling pillar 93 by
the first distance D1 would cease to be in contact before
the next pair of fastener elements EO and E1 for initial
contact come into initial contact (see Fig. 7). When the
pair of fastener elements EO and E1 for the next initial
contact come into initial contact, the pair of fastener el-
ements E1 and E2 for the previous initial contact are not
in contact (in more particular, there is a space between
the rear protrusion 42 of the fastener element E1 and the
front protrusion 43 of the fastener element E2), and the
fastener element E1 can move more freely, thus reducing
the resistance for sliding the slider 9.

[0031] A design canbe employed which, when the pair
of left and right fastener elements EO and E1 come into
initial contact on the rear protrusion 44 of the anterior
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fastener element EO thereof and the front protrusion 41
of the posterior fastener element E1 thereof inside of the
slider 9, allows the rear protrusion 42 of the posterior
fastener element E1 not to be in contact with the front
protrusion 43 of the fastener element E2 with which the
posterior fastener element E1 came into initial contact at
its rear protrusion 42 in advance. This method of design-
ing may include determining the initial contact position
for the fastener elements 21 and 22 appropriately and
may shorten the distance D1 than before, for example.
This method of designing may include appropriately de-
termining the position of the engagement protrusion B1,
B2 relative to the attachment base 31, 32 for a purpose
of adjustment of the first distance D1. This method of
designing may include appropriately shaping the front
protrusion 41 and the rear protrusion 42 for a purpose of
adjustment of the first distance D1 or smooth engage-
ment between the fastener elements, and may section
the farther sloped surface 62 as described above, for
example. This method of designing can be performed by
computer software.

[0032] Basedon the above teachings, a skilled person
in the art would be able to add various modifications to
the respective embodiments. Reference numerals in
Claims are just for reference and should not be referred
for the purpose of narrowly construing the scope of
claims.

[Reference Signs List]

[0033]
1 Slide fastener
9 Slider

11 Fastener tape

12  Fastener tape

13  Side-edge

14  Side-edge

21 Fastener element

22  Fastener element

31 Attachment base

32  Attachment base

33 Head

34 Head

41 Front protrusion

42  Rear protrusion

43  Front protrusion

44  Rear protrusion

56  Plate portion

B1  Engagement protrusion
B2 Engagement protrusion

Claims
1. A slide fastener comprising:

left and right fastener stringers (3,4) with fasten-
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er elements (21,22) attached to opposed side-
edges (13,14) of fastener tapes (11,12), each
fastener element (21,22) including an attach-
ment base (31,32) secured to the side-edge
(13,14) of the fastener tape (11,12) and a head
(33,34) having an engagement protrusion
(B1,B2) positioned away from said side-edge
(13,14) of the fastener tape (11,12), and the en-
gagement protrusion (B1,B2) including a front
protrusion (41,43) protruding forward and a rear
protrusion (42,44) protruding rearward; and

a slider (9) that moves forward to engage left
and right fastener elements (21,22) included in
the left and right fastener stringers (3,4), the left
and right fastener elements (21,22) coming into
initial contact on the front protrusion (41,43) and
the rear protrusion (42,44) alternately inside of
the slider (9) as the slider (9) moves forward,
when a given pair of left and right fastener ele-
ments (EO,E1) included in the left and right fas-
tener elements (21,22) come into initial contact
onthe rear protrusion (44) of an anterior fastener
element (EO) of the given pair of left and right
fastener elements (EO,E1) and the front protru-
sion (41) of a posterior fastener element (E 1)
of the given pair of left and right fastener ele-
ments (EO,E1), the rear protrusion (42) of the
posterior fastener element (E1) is not in contact
with the front protrusion (43) of a fastener ele-
ment (E2) immediately posterior to said poste-
rior fastener element (E1).

2. The slide fastener of Claim 1, wherein the engage-

ment protrusion (B1,B2) includes:

nearer sloped surfaces (61) that diverge from
each other as being away from the attachment
base (31,32);

farther sloped surfaces (62) that approach each
other as being away from the attachment base
(31,32); and

top portions (63) each of which being formed
between the nearer sloped surface (61) and the
farther sloped surface (62), and wherein

the farther sloped surface (62) is sectioned into
plural sloped regions (62a,62b) having different
angles of inclination, and the sloped region (62a)
situated closer to the top portion (63) is inclined
more gently than the sloped region (62b) situat-
ed farther from the top portion (63).

The slide fastener of Claim 2, wherein the left and
right fastener elements (21,22) come into initial con-
tact on the respective sloped regions (62a) situated
closer to the top portion (63).

The slide fastener of Claim 2 or 3, wherein the top
portion (63) includes a flat surface that extends even-
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ly along a direction the head (33,34) protrudes from
the side-edge (13,14) of the fastener tape (11,12).

The slide fastener of any one of Claims 1-4, wherein
an initial contact position (P1) of the left and right
fastener elements (21,22) is on a center line of the
slider (9).

The slide fastener of any one of Claims 1-5, wherein
the head (33,34) includes a plate portion (56) having
a thickness defined by a front surface (56a) on which
the front protrusion (41,43) is arranged and a rear
surface (56b) on which the rear protrusion (42,44) is
arranged, said thickness being less than a thickness
of the attachment base (31,32), a front recess (57)
formed between the front protrusion (41,43) and the
attachment base (31,32), and a rear recess (58)
formed between the rear protrusion (42,44) and the
attachment base (31,32).

A method of designing a slide fastener, the slide fas-
tener comprising:

left and right fastener stringers (3,4) with fasten-
er elements (21,22) attached to side-edges
(13,14) of fastener tapes (11,12), each fastener
element (21,22) including an attachment base
(31,32) secured to the side-edge (13,14) of the
fastener tape (11,12) and a head (33,34) having
an engagement protrusion (B1,B2) positioned
away from said side-edge (13,14) of the fastener
tape (11,12), and the engagement protrusion
(B1,B2) including a front protrusion (41,43) pro-
truding forward and a rear protrusion (42,44)
protruding rearward; and

a slider (9) that moves forward to engage left
and right fastener elements (21,22) included in
the left and right fastener stringers (3,4), the left
and right fastener elements (21,22) coming into
initial contact on the front protrusion (41,43) and
therear protrusion (42,44) alternately as the slid-
er (9) moves forward, the method comprising:
when a given pair of left and right fastener ele-
ments (EO,E1) included in the left and right fas-
tener elements (21,22) come into initial contact
on therear protrusion (44) of an anterior fastener
element (EO) of the given pair of left and right
fastener elements (EO,E1) and the front protru-
sion (41) of a posterior fastener element (E 1)
of the given pair of left and right fastener ele-
ments (EO,E1) inside of the slider (9), allowing
the rear protrusion (42) of the posterior fastener
element (E1) to be not in contact with the front
protrusion (43) of a fastener element (E2) im-
mediately posterior to said posterior fastener el-
ement (E1).
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