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(54) SLIDER FOR SLIDE FASTENER

(57) A slider (50) according to the invention includes
a slider body (50A) that includes a bearing hole (56A)
having a reference inner dimension A in the upper sur-
face, and a pull tab (59, 159, 259). The pull tab (59, 159,
259) has a pull tab shaft section (59K) provided at one
end thereof and having a loosely fitting outer dimension
a inserted through the bearing hole (56A); engaging pro-
jecting sections (59H) provided, in a left-right symmetrical
manner, to both ends of the pull tab shaft section (59K)
and having a projecting dimension b; a left and right sym-
metrical pair of arm sections (59A) each extending from
one side at an end of each of the engaging projecting
sections (59H); and a tab section extended through the
arm sections (59A). The slider satisfies the relationship
of b > A > a, and j > z > Z, where A is the reference inner
dimension between opposed inner surfaces of the bear-
ing hole (56A), Z is the width of a column section, z is a
loosely fitting range which is the distance between the
engaging projecting sections (59H) and is the range of
the loosely fitting dimension a, and j is the maximum inner
dimension between the arm sections (59A). Also, a sep-
arable section (59B) which can be separated from each
other is formed at the center of the loosely fitting range
z of the pull tab shaft section (59K). When the pull tab
(59) is twisted in order to remove the pull tab (59) from
the slider body (50A), tensile stress and shear stress sub-
stantially symmetrically occur in the arm sections (59A)
of the pull tab (59), and this reduces a possibility of break-
age of the arm sections (59A).
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Description

TECHNICAL FIELD

[0001] The invention relates to a slider including a pull tab that opens and closes a slide fastener, and more particularly,
to a slider of which a pull tab can be removed when the slider is not operated.

BACKGROUND ART

[0002] A pull tab, which is held by a user when the user moves a slider, has been mounted on the slider that opens
and closes a slide fastener in the related art. When the pull tab of the slider is to be assembled with a slider body, first,
a shaft portion of the pull tab is inserted between front and rear column sections standing on the upper surface of the
slider body. After that, a cover covers the column sections so that the upper side between the column sections is closed.
A bearing hole is formed by swaging the cover to the column sections. In this way, a pull tab shaft section is loosely
fitted to the bearing hole, so that the pull tab is tiltably supported relative to the slider body. In general, there is no case
where the slider body and the pull tab should be separated from each other thereafter.
[0003] However, as in some clothes, bags, or the like, temporary pull tabs are mounted on sliders until goods are
displayed at the storefront and the temporary pull tabs may need to be easily removed so that pull tabs are replaced
according to user’s taste at the time of sale. Further, in the case where a slide fastener is used at a closed portion of a
seat cover of an automobile seat, if a pull tab is being mounted on a slider after an operation for closing the seat cover
is performed once, the slider and the pull tab intermittently and repeatedly collide with each other due to vibration
generated during travel. For this reason, noise is generated. Accordingly, there may be a case where the pull tab had
better be removed.
[0004] Among them, a slider where a pull tab can be removed so that the pull tab is replaced according to user’s taste
is disclosed in Japanese Patent Application Publication No. 7-55161 (Patent Document 1). A pull tab mounting lever,
which includes a bearing hole to which a pull tab shaft section is loosely fitted, stands on an upper surface of a slider
body disclosed in Patent Document 1. The pull tab mounting lever extends toward the rear end of the slider body, and
includes a rear end protruding portion that closes about the upper half of the bearing hole. A gap portion through which
the pull tab shaft section can pass is formed between the rear end protruding portion and the upper surface of the slider
body. Accordingly, when being observed in a lateral direction, the pull tab mounting lever has the shape of a hook.
[0005] A closing body, which can slide in the front-back direction of the slider body, is disposed at a gap portion, which
is formed between the upper surface of a rear portion of the slider body and the lower side of the rear end protruding
portion of the pull tab mounting lever. A sliding protrusion is formed at the closing body. When the closing body is in a
free state, the sliding protrusion of the closing body is pushed to a position facing the rear end protruding portion of the
pull tab mounting lever, is stopped, and closes the gap portion.
[0006] When the pull tab is to be mounted on the slider body disclosed in Patent Document 1, the slider body is held
first and the slidable closing body is then pushed toward the front side of the slider body by the pull tab shaft section so
that the closing body is made to be slid. Accordingly, the sliding protrusion is moved toward the bearing hole, and a gap
portion through which the pull tab shaft section can be inserted is formed between the rear end protruding portion of the
pull tab mounting lever and the upper surface of the slider body. In this state, the pull tab shaft section passes through
the opened gap portion and is loosely fitted to the bearing hole.
[0007] After that, the pull tab shaft section escapes to the upper side of the bearing hole, so that the closing body
pushed toward the front side of the slider body is separated and becomes free. Accordingly, the sliding protrusion is
pushed to the position facing the rear end protruding portion of the pull tab mounting lever, so that the gap portion is
closed. Since the gap portion is closed in this state, the pull tab shaft section is not separated from the bearing hole
even though the pull tab is operated in any manner.
[0008] In the slider disclosed in Patent Document 1, the pull tab, which is mounted once, can be removed. However,
when the pull tab is to be removed from the slider body, the slider body is held first, there is prepared a specialized tool
of which the tip is thin and strong and which is made of metal, and the closing body is pushed toward the front side of
the slider body so as to be slid. Accordingly, a gap portion through which the pull tab shaft section can pass is formed
between the rear end protruding portion of the pull tab mounting lever and the upper surface of the slider body. It is
possible to take out the pull tab from the slider body by making the pull tab shaft section pass through the gap portion
while maintaining this state.
[0009] However, three operations, that is, an operation for holding the slider body, an operation for pushing the closing
body toward the front side of the slider body by the specialized tool, and an operation for taking out the pull tab shaft
section need to be simultaneously performed for this operation. For this reason, when one person performs this operation
with two hands, difficulty occurs.
[0010] Accordingly, a temporary pull tab, which is easily removed for replacement, is used in the slider disclosed in
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Patent Document 1. A tip portion of the temporary pull tab is formed in an annular shape, and a weak portion, which can
be broken, is formed at a part of an annular portion. Further, when the temporary pull tab is removed and is replaced
with a pull tab, which is desired by a user, at the time of sale of clothes or bags, an operation for holding a tab section
of the temporary pull tab and twisting the tab section relative to the slider body is performed. In this case, the weak
portion of the pull tab shaft section is broken first. If the tab section of the temporary pull tab is further twisted, the broken
weak portion is separated. It is possible to take out the pull tab shaft section from the bearing hole and to simply and
quickly remove the temporary pull tab from the slider body by making the pull tab mounting lever pass through the
separated portion.
[0011] In addition, a slider where a pull tab is adapted to be freely attached to or detached from a slider body is
disclosed in Japanese Utility Model Application Laid-Open No. 64-43706 (Patent Document 2). In the slider disclosed
in Patent Document 2, pull tab shaft sections of the pull tab are formed to protrude from left and right sides and a gap
w is formed at the center of the pull tab shaft sections. Further, a Π-shaped pull tab mounting lever which is formed of
a thin plate having a thickness smaller than the gap w and where bearing holes are formed at both side walls is provided
at the upper portion of the slider body.
[0012] When the pull tab is to be mounted on the slider body, one pull tab shaft section is inserted through the bearing
hole formed at the side wall of the pull tab mounting lever and a portion of the pull tab shaft section corresponding to
the gap w is inserted through one side wall of the pull tab mounting lever. Moreover, the pull tab is inverted like a puzzle
ring and the opposite pull tab shaft section is inserted through the opposite bearing hole. In this way, both the pull tab
shaft sections can be inserted through the bearing holes that are formed at both the side walls of the pull tab mounting
lever. Further, when being to be removed from the slider body, the pull tab is adapted to be capable of being removed
using a reverse procedure.

CITATION LIST

Patent Document

[0013]

Patent Document 1: Japanese Patent Application Publication No. 7-55161
Patent Document 2: Japanese Utility Model Application Laid-Open No. 64-43706

DISCLOSURE OF INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0014] In the slider disclosed in Patent Document 1, it is possible to break the weak portion of the pull tab shaft section
first by twisting the tab section to remove the temporary pull tab. If the tab section of the temporary pull tab is further
twisted, the broken weak portion is separated and it is possible to take out the pull tab shaft sections from the bearing
holes by making the pull tab mounting lever passing through the separated portion. However, in the temporary pull tab
disclosed in the Patent Document 1, shear stress or tensile stress applied to the annular pull tab shaft section exceeds
the maximum shear stress or the maximum tensile stress of a material due to deformation occurring when the broken
weak portion is made to be separated up to the width of the pull tab mounting lever. Therefore, a possibility that breakage
occurs at the arm section of the pull tab was high.
[0015] If the annular pull tab shaft section is broken at both the weak portion and another portion except for the weak
portion, broken pieces separated due to this breakage are generated. Further, there is a problem in that much time and
effort of a worker are required to collect the broken and separated pieces. Furthermore, if a high stiffness material is
used for the pull tab or the shape of the pull tab is to be changed to a shape having high stiffness in order to prevent
excessive bending from occurring at the pull tab by a force applied to the pull tab when the slider is made to be slid,
large stress is applied to the annular portion including the pull tab shaft section. Accordingly, there is caused a problem
that breakage is apt to occur even at portions other than the weak portion.
[0016] Moreover, in the slider disclosed in Patent Document 2, unless the pull tab is moved and inverted in an order
like a puzzle ring is solved, there are problems that it is not possible to remove the pull tab and much time is taken to
remove the pull tab. If vibration is intermittently applied to the pull tab during transportation or the like even though the
pull tab is difficult to be removed as described above, there also is a problem in that the pull tab is taken out of the slider body.
[0017] The invention has been made in consideration of the above-mentioned problems, and an object of the invention
is to provide a slider where a pull tab can be removed from a slider body by the separation of a part of a pull tab shaft
section and the generation of broken pieces can be prevented by the prevention of the breakage of other portions of the
pull tab even when a part of a pull tab shaft section is separated.
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MEANS FOR SOLVING THE PROBLEM

[0018] In order to achieve the above object, according to the invention, there is provided a slider for a slide fastener.
The slider includes a slider body and a pull tab. The slider body includes column sections on an upper surface thereof
and the column sections form a bearing hole where the pull tab is tiltably supported. The pull tab includes a pull tab shaft
section and a tab section. The pull tab shaft section is formed at one end of the pull tab and is to be inserted through
the bearing hole. The tab section extends from both ends of the pull tab shaft section toward the other end of the pull
tab through a pair of left and right symmetrical arm sections. When a reference inner dimension between opposed inner
surfaces of the bearing hole is denoted by A, the width of the column section is denoted by Z, a loosely fitting outer
dimension of the pull tab shaft section is denoted by a, a projecting dimension of a pair of engaging projecting sections
that is formed at both ends of the pull tab shaft section so as to be symmetric in the left and right is denoted by b, a
range, which has the loosely fitting outer dimension a and is a distance between the engaging projecting sections, is
defined as a loosely fitting range z, and the maximum inner dimension between the arm sections is denoted by j, b > A
> a and j > z > Z are satisfied. A center of the loosely fitting range z of the pull tab shaft section forms a separable section
that can be separated from each other.
[0019] Further, another invention is characterized in that the width Z of the column section, the loosely fitting range
z, and the maximum inner dimension j between the arm sections may satisfy z < 1.5 � Z and j > 2 � Z,
[0020] Furthermore, another invention is characterized in that when the width of each of the arm sections at a portion,
which corresponds to the maximum inner dimension j between the arm sections, is denoted by d, j + d > 3 � Z may be
satisfied.
[0021] Furthermore, another invention is characterized in that when the length of the arm section is denoted by 1,
the length 1 of the arm section is 8 (mm) or more, the width d of the arm section is 1.2 (mm) or less, and the maximum
inner dimension j between the arm sections is 7 (mm) or more.
[0022] Moreover, another invention is characterized in that a weak portion, which connects the left and right pull tab
shaft sections so as to be breakable, is formed at the separable section.

EFFECT OF THE INVENTION

[0023] The slider according to the invention includes a bearing hole with a reference inner dimension A which is formed
at the column sections standing on the upper surface of the slider body and in which a pull tab is tiltably supported. Left-
right symmetrical engaging projecting sections with the projecting dimension b larger than the reference inner dimension
A are formed at both ends of the pull tab shaft section that is inserted through the bearing hole. The loosely fitting range
z, which is the distance between the engaging projecting sections, is set to be larger than the width Z of the column
section of the slider body and smaller than the maximum inner dimension j between the arm sections of the pull tab.
Further, the separable section is formed at the center of the loosely fitting range z of the pull tab shaft section. Accordingly,
it may be possible to make tensile stress and shear stress, which are applied to both the arm sections of the pull tab,
be substantially symmetric when twisting the pull tab to remove the pull tab from the slider body. Furthermore, when
removing the pull tab from the slider body by separating the separable section, it is possible to reduce a trouble that
breakage occurs due to large stress applied to one arm section.
[0024] Further, according to another invention, the loosely fitting range z, which is the distance between the engaging
projecting sections, is set to be larger than the width Z of the column section and smaller than 1.5 times of the width Z
of the column section, and the maximum inner dimension j between the arm sections is set to be larger than 2 times of
the width Z of the column section. Accordingly, when twisting the pull tab to remove the pull tab from the slider body, it
is possible to make shear stress, which is applied to both the arm sections, be substantially symmetrical. Therefore,
when removing the pull tab from the slider body by separating the separable section, it is possible to reduce a trouble
that breakage occurs due to large stress applied to one arm section.
[0025] Furthermore, according to another invention, the distance between the arm sections is set to be 3 times or
more of the width Z of the column section. Accordingly, when removing the pull tab from the slider body by separating
the separable section, it is possible to reduce shear stress applied to the arm section and to reduce a trouble that
breakage occurs at the arm section.
[0026] Moreover, according to another invention, the length 1 of the arm section is 8 (mm) or more, the width d of the
arm section is 1.2 (mm) or less, and the maximum inner dimension j between the arm sections is 7 (mm) or more.
Accordingly, when removing the pull tab from the slider body by separating the separable section, it is possible to reduce
shear stress applied to the arm section and to reduce a trouble that breakage occurs at the arm section.
[0027] Further, according to another invention, the left and right pull tab shaft sections are connected to each other
at the separable section so as to be breakable. Accordingly, when sliding the slider with a large operation force, it is
possible to reduce a trouble that the pull tab is twisted and separated from the slider body.
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BRIEF DESCRIPTION OF THE DRAWING

[0028]

FIG. 1 is a plan view of a slider according to the invention when observed from above.
FIG. 2 is a plan view of a single pull tab of the slider shown in FIG. 1.
FIG. 3 is a front view of the slider shown in FIG. 1 when observed from a rear mouth side.
FIG. 4 is a view showing a state where the pull tab of the slider shown in FIG. 1 is tilted in a horizontal plane.
FIG. 5 is a view showing a state where the pull tab of the slider shown in FIG. 1 is tilted in a vertical plane.
FIG. 6 is a partial cross-sectional view illustrating a shear force that is applied to a separable section when the pull
tab of the slider shown in FIG. 1 is twisted.
FIG. 7 is a partial cross-sectional view illustrating a state where the pull tab is twisted clockwise from the state shown
in FIG. 6.
FIG. 8 is a partial cross-sectional view illustrating a state where the pull tab is further twisted clockwise from the
state shown in FIG. 7 and can be removed from a slider body.
FIG. 9 is a perspective view showing the appearance of the removed pull tab.
FIG. 10 is a partial cross-sectional view illustrating a case where a pull tab having a small distance between arm
sections is twisted clockwise so that the pull tab can be removed from the slider body.
FIG. 11 is a perspective view showing the appearance of a pull tab and illustrating a state where an arm section is
broken when the pull tab having a small distance between arm sections is removed from the slider body.
FIG. 12 is a plan view of a single pull tab illustrating an embodiment where notch portions are formed on the side
opposite to the projecting sections in order to reduce the second moment of area of the pull tab near projecting
sections.
FIG. 13 is a plan view of a single pull tab illustrating an embodiment where a disconnecting portion is formed by a
gap formed at a separable section of the pull tab.

EXPLANATIONS OF LETTERS AND NUMERALS

[0029]

50: slider
50A: slider body
50D: connecting column
50F: flange
52: upper wing piece
53: lower wing piece
56A: bearing hole
56F: front column section
56P: supporting point
56R: rear column section
58: cover
59, 159, 259, 59p: pull tab
59A: arm section
59B: separable section
59H: engaging projecting section
59K: pull tab shaft section
59R: notch portion
59S: disconnecting portion
59T: pull tab-removal position
a: loosely fitting outer dimension
A: reference inner dimension
b: projecting dimension
d: width of arm section
D: lower side of slider
FS: front side of slider
j: maximum inner dimension between arm sections
1, 1p: length of arm section
L: left side of slider



EP 2 404 521 A1

6

5

10

15

20

25

30

35

40

45

50

55

n, np: distance between arm sections
k: distance of the point of action
m: distance of force point
θa, θp: arm twist angle
θb: shear angle
R: right side of slider
RS: rear side of slider
U: upper side of slider
W: force
WK: shear force
Va, Vp: bending amount of arm section
Z: width of column section

z: loosely fitting range

BEST MODE FOR CARRYING OUT THE INVENTION

[0030] A typical embodiment of a slider according to the invention will be specifically described below with reference
to the drawings.
[0031] FIG. 1 is a plan view of a slider 50 according to the invention when observed from above. FIG. 2 is a plan view
of a single pull tab 59 that is mounted on the slider 50 shown in FIG. 1. FIG. 3 is a front view of the slider 50 shown in
FIG. 1 when observed from a rear mouth side of the slider 50. Meanwhile, in the following description, as for coordinate
axes of the slider 50, the front side of the slider 50 is defined as an FS direction shown in FIG. 1 and the rear side of the
slider is defined as an RS direction shown in FIG. 1. Further, the left side of the slider 50 is defined as an L direction
shown in FIGS. 1 to 3 and the right side of the slider is defined as an R direction shown in FIGS. 1 and 3. Furthermore,
the upper side of the slider 50 is defined as a U direction shown in FIG. 3 and the lower side of the slider is defined as
a D direction shown in FIG. 3. Moreover, even in the other drawings, directions are defined in the same manner as
described above.
[0032] As shown in FIGS, 1 and 3, the slider 50 according to the invention includes a slider body 50A and a pull tab
59. A connecting column 50D stands up (in the U direction shown in FIG. 3) at the central portion of a lower wing piece
53 that forms the bottom portion of the slider body 50A. Further, an upper wing piece 52, which is formed substantially
parallel to the lower wing piece 53, is formed at the upper portion of the connecting column 50D. Two front column
sections 56F and two rear column sections 56R, that is, four column sections stand on the upper surface of the upper
wing piece 52.
[0033] The front and rear column sections 56F and 56R provided on the upper surface of the slider body 50A are four
columns that stand vertically indepently from each other. However, while a pull tab shaft section 59K, which is formed
at the central portion of one end of the pull tab 59, is inserted between the front and rear column sections 56F and 56R,
a cover 58 is disposed and swaged at a predetermined position on the front and rear column sections 56F and 56R, so
that the upper portions of the front and rear column sections 56F and 56R are closed. Accordingly, a bearing hole 56A,
which has a square inner shape, is formed. The pull tab shaft section 59K is loosely fitted to the bearing hole, so that
the pull tab 59 is tiltably supported.
[0034] Flanges 50F are erect upward (in the U direction shown in FIG. 3) from left and right side edges of the lower
wing piece 53 of the slider body 50A, respectively. Further, flanges 50F are erect downward (in the D direction shown
in FIG. 3) from left and right side edges of the upper wing piece 52, respectively. Y-shaped spaces, which are surrounded
by the upper surface of the lower wing piece 53, both left and right side surfaces of the connecting column 50D, the
lower surface of the upper wing piece 52, and the respective flanges 50F, are zipper teeth guide passages through
which zipper teeth rows attached to left and right fastener stringers are inserted. Gaps, which are formed between the
flanges 50F that are erect from the left and right side edges of the upper and lower wing pieces 52 and 53, respectively,
are tape insertion passages through which left and right fastener tapes of a slide fastener are inserted.
[0035] The near side of the connecting column 50D shown in FIG. 3 (the RS direction in the plan view shown in FIG.
1) forms the shape of a sharp wedge of which surfaces are joined to each other from the left and right sides. When the
slider 50 is made to be slid to the near side shown in FIG. 3 (in the RS direction in the plan view shown in FIG. 1) while
the left and right zipper teeth rows attached to the slide fastener are inserted through the zipper teeth guide passages,
the left and right zipper teeth rows coupled to each other are introduced from the rear mouth of the slider 50. Further,
after the zipper teeth rows coupled to each other are separated from each other in the zipper teeth guide passages in
a left-right direction by the connecting column 50D that is provided at the central portion, the zipper teeth rows are
discharged from both shoulder mouths of the back side shown in FIG. 3 (the FS direction in the plan view shown in FIG.
1). Meanwhile, the shoulder mouths mean openings that are surrounded by the side surfaces of the connecting column
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50D, the upper wing piece 52, and the lower wing piece 53.
[0036] Further, when the slider 50 is made to be slid to the back side shown in FIG. 3 (in the FS direction in the plan
view shown in FIG. 1), the zipper teeth rows decoupled from each other are introduced from both the shoulder mouths
of the slider 50 and the left and right zipper teeth rows are guided along the flanges 50F and jointed to each other.
Accordingly, the left and right zipper teeth rows are coupled to each other and are then discharged from the rear mouth
of the slider 50 on the near side shown in FIG. 3 (in the RS direction in the plan view shown in FIG. 1).
[0037] As shown in FIGS. 1 to 3, the pull tab shaft section 59K which is inserted through the bearing hole 56A is
formed at the central portion of one end of the pull tab 59 which is loosely fitted to the slider 50, and a pair of engaging
projecting sections 59H, which has a dimension incapable of being inserted through the bearing hole 56A and is symmetric
in the left and right, is formed at both ends of the pull tab shaft section 59K. A pair of left and right arm sections 59A,
which is symmetrical to each other, extends from both the engaging projecting sections 59H toward the other end of the
pull tab 59, and a flat tab section, which is held by fingers when a user operates the slider 50, is formed at the other end
portions of the extended arm sections 59A. Meanwhile, in the embodiment shown in FIGS. 1 to 3, an opening, which
has a rectangular shape in plan view, is formed at the tab section of the pull tab 59.
[0038] Further, as shown in FIG. 1, a reference inner dimension between opposed inner surfaces of the bearing hole
56A, which is formed at the upper surface of the slider body 50A, is denoted by A; and the width of each of the front and
rear column sections 56F and 56R is denoted by Z. Furthermore, a loosely fitting outer dimension, which is the width of
the pull tab shaft section 59K, is denoted by a; and a projecting dimension, which is the width of the pair of engaging
projecting sections 59H formed at both ends of the pull tab shaft section 59K so as to be symmetric in the left and right,
is denoted by b. Moreover, a range, which has the loosely fitting outer dimension a and is the distance between the
engaging projecting sections 59H, is defined as a loosely fitting range z; the maximum inner dimension between the
arm sections 59A is denoted by j; the width of the arm section 59A at a portion, which corresponds to the maximum
inner dimension j between the arm sections, in the left-right direction is denoted by d; and the distance between the left
and right arm sections 59A is denoted by n. Meanwhile, the cross-sectional shape of the arm section 59A is a circular
shape in embodiments shown in FIGS. 2, 6, 7, 8, and 10. However, the cross-sectional shape of the arm section 59A
is not limited to the circular shape, and may be other shapes, such as an oval shape and a rectangular shape.
[0039] In the invention, the loosely fitting outer dimension a of the pull tab shaft section 59K is set to be smaller than
the reference inner dimension A between the opposed inner surfaces of the bearing hole 56A, and the loosely fitting
range z is set to be larger than the width Z of each of the front and rear column sections 56F and 56R of the slider body
50A. Accordingly, it is possible to loosely fit the pull tab shaft section 59K to the bearing hole 56A, and to support the
pull tab 59 so that the pull tab can be tilted in the front-back direction of the slider body 50A.
[0040] Further, the projecting dimension b of the pair of left and right engaging projecting section 59H of the pull tab
59 is set to be larger than the reference inner dimension A between the opposed inner surfaces of the bearing hole 56A.
Accordingly, it is possible to prevent a trouble that the bearing hole 56A turns up to the portion corresponding to the
maximum inner dimension j between the arm sections j which is set to be larger than the loosely fitting range z, and the
pull tab 59 is significantly rotated along the bearing hole 56A of the slider body 50A.
[0041] Furthermore, the front and rear column sections 56F and 56R having the width Z of the column section are
interposed between the engaging projecting sections 59H that are formed at both ends of the pull tab shaft section 59K,
so that it is possible to always hold the separable section 59B at the central portion of the bearing hole 56A. Accordingly,
when a user twists the pull tab 59 to remove the pull tab 59 from the slider body 50A, it is possible to maintain the bending
or twist of the left and right arm sections 59A uniform. Moreover, it is possible to reduce a trouble that the arm section
59A is broken due to excessive stress applied to only one arm section 59A, by making tensile stress or shear stress,
which is applied to the left and right arm sections 59A, uniform when removing the pull tab 59 from the slider body 50A.
For this reason, it is preferable that the loosely fitting range z be set to be smaller than 1.5 times of the width Z of the
column section.
[0042] Further, a separable section 59B, which can be separated from each other, is formed at the center of the loosely
fitting range z of the pull tab shaft section 59K. In the embodiment shown in FIG. 2, the left and right pull tab shaft sections
59K are connected to each other at the separable section 59B and the cross-sectional area of a portion, which forms
the separable section 59B, is much smaller than that of the pull tab shaft section 59K. For example, if the loosely fitting
outer dimension a of the pull tab shaft section 59K is an outer diameter of 0,8 (mm), the outer diameter of the separable
section 59B may be set in the range of about 0.3 (mm) to 0.4 (mm),
[0043] If a part of the separable section 59B is formed to be thin as described above so that the cross-sectional area
of the part of the separable section 59B is small, a part of the separable section 59B is broken first when the pull tab 59
is twisted relative to the slider body 50A. After that, if the pull tab 59 continues to be twisted, it is possible to remove the
pull tab 59 from the slider body 50A. Meanwhile, the left and right pull tab shaft sections 59K are connected to each
other at the separable section 59B in an initial state. Accordingly, even when sliding the slider 50 with a large operation
force, it is possible to reduce a trouble that the pull tab 59 is separated from the slider body 50A.
[0044] For example, there will be described a case where the slide fastener is used to close an opening formed at a
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seat cover that covers the surface of an automobile seat and is made of fabric, leather, or the like. Seat springs or
cushioning materials are received in the automobile seat and the seat cover presses these elastic members, so that
wrinkles are not formed on the surface of the seat cover. In this case, large tension is applied to the seat cover.
[0045] When cushioning materials are covered with the seat cover from above and the separated slide fastener is
closed in a process of assembling the automobile seat, the slider 50 is made to be slid, so that the slider closes the slide
fastener while compressing the cushioning materials, In this case, in order to resist a force that compresses the cushioning
materials, it is necessary to slide the slider 50 while applying a force of about 15 kgf to the slider 50. In order to secure
operability in this case, it is preferable to make the pull tab 59 of the slider 50 large so that a user easily holds the pull
tab 59 and to increase the breaking strength of the separable section 59B to some degree so that the pull tab 59 is not
separated from the slider body 50A by a force applied during operation.
[0046] Further, when the slide fastener is used for the opening of the seat cover of the automobile seat, the pull tab
59 may be removed after an operation for closing the opening of the seat cover is performed first. If the pull tab 59 is
mounted on the slider body 50A, the slider body 50A and the pull tab 59 intermittently and repeatedly collide with each
other due to vibration generated during travel. For this reason, noise is generated. In order to prevent the generation of
the noise, it may be preferable to remove the pull tab 59 from the slider body 50A after the seat cover is closed.
[0047] Since a weak portion, which connects the left and right pull tab shaft sections 59K so as to be breakable, is
formed at the separable section 59B as shown in FIGS. 1 to 3, the pull tab 59 can adequately endure a required operation
force of the slider 50 during normal use and can be simply removed from the slider body 50A by being twisted when
removing the pull tab 59 from the slider body 50A.
[0048] Moreover, if the maximum inner dimension j between the arm sections 59A is set to be larger than the loosely
fitting range z that is the distance between the engaging projecting sections 59H, it is possible to reduce an operation
force that is required for breaking the separable section 59B by twisting the pull tab 59 relative to the slider body 50A.
Further, it is possible to easily remove the pull tab 59 from the slider body 50A by continuing to reduce an operation
force when the pull tab 59 is twisted.
[0049] Furthermore, if the maximum inner dimension j between the arm sections is set to be large, it is possible to
open the separable section 59B up to the width Z of the column section with a small twist angle. Accordingly, it is possible
to easily remove the pull tab 59 from the slider body 50A and to reduce the breakage of the arm section 59A by preventing
excessive stress from being applied to the arm section 59A.
[0050] In particular, it is preferable that the maximum inner dimension j between the arm sections be set to exceed 2
times of the width Z of the column section. Further, when the width of the arm section 59A at a portion, which corresponds
to the maximum inner dimension j between the arm sections, is denoted by d, it is preferable that a value of the sum of
the maximum inner dimension j between the arm sections and the width d of the arm section be set to exceed 3 times
of the width Z of the column section. That is, it is preferable that the maximum inner dimension j between the arm sections
be set to be large and the width d of the arm section be set as small as possible in a range where a force applied to
slide the slider 50 is endured.
[0051] In general, the length of the pull tab 59 to be easily used is about 20 to 30 (mm). Meanwhile, the width Z of the
column section is generally set in the range of about 2.5 to 3 (nm). Accordingly, when the length of the arm section 59A
is denoted by 1, it is preferable that the length 1 of the arm section be 8 (mm) or more, the width d of the arm section
be 1.2 (mm) or less, and the maximum inner dimension j between the arm sections be 7 (mm) or more.
[0052] Next, a state where the pull tab 59 is rotated along the bearing hole 56A of the slider body 50A will be described
with reference to FIGS. 4 and 5. FIG. 4 is a plan view showing a state where the engaging projecting section 59H comes
into contact with the side wall of the rear column section 56R and the rotation of the pull tab 59 is thus limited when the
pull tab 59 is rotated in the horizontal plane of the slide fastener. FIG. 5 is a plan view showing a state where the engaging
projecting section 59H comes into contact with the side portion of the cover 58 and the rotation of the pull tab 59 is thus
limited when the pull tab 59 is rotated in the vertical plane of the slide fastener. Meanwhile, the same members as the
members, which have been described in FIGS. 1 to 3, will be denoted by the same reference numerals and the description
will not be repeated.
[0053] In order to improve operability when the slider 50 is made to be slid, it is preferable that the pull tab 59 be
adapted to be rotated up to the positions shown in FIGS. 4 and 5. However, if the rotation of the pull tab 59 is allowed
more, the separable section 59B of the pull tab 59 significantly deviates from the central portion of the front and rear
column sections 56F and 56R. For this reason, when a user twists the pull tab 59 to remove the pull tab 59 from the
slider body 50A, the bending amount and the twist angle of the left arm section 59A become different from those of the
right arm section 59A.
[0054] If the bending amount and the twist angle of the left arm section 59A are different from those of the right arm
section 59A, tensile stress not smaller than the maximum tensile stress is applied to the significantly bent arm section
59A or shear stress not smaller than the maximum shear stress is applied to the significantly twisted arm section 59A.
As a result, a possibility that the arm section 59A is broken is high. Accordingly, it is preferable that the distance between
the left and right engaging projecting sections 59H be set as small as possible in a range where operability does not
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deteriorate when the slider 50 is made to be slid.
[0055] Next, details, when the pull tab 59 is removed by being twisted relative to the slider body 50A, will be described
with reference to FIGS. 6 to 8. FIG. 6 is a plan cross-sectional view illustrating a shear force WK that is applied to the
separable section 59B when the pull tab 59 is operated to stand up so as to be perpendicular to the slider 50 and is
twisted clockwise. FIG. 7 is a plan cross-sectional view illustrating a state where the separable section 59B is broken in
the state shown in FIG. 6 and the pull tab 59 is further twisted clockwise. FIG. 8 is a plan cross-sectional view illustrating
a state where the pull tab 59 is twisted until the pull tab 59 can be removed from the slider body 50A.
[0056] FIGS. 6 to 8 are plan cross-sectional views of the slider body 50A taken at the central portions of the front and
rear column sections 56F and 56R. Further, the cross-section of the pull tab 59 taken at the portions of the arm sections
59A, which correspond to the distance n between the arm sections, is shown. Meanwhile, the same members as the
members, which have been described in FIG. 1, will be denoted by the same reference numerals and the description
thereof will not be repeated.
[0057] As shown in FIG. 6, torque of n�W is applied to the pull tab 59 in order to remove the pull tab 59 from the slider
body 50A. Accordingly, supporting points 56P of the pull tab shaft section 59K of the pull tab 59 come into contact with
the front and rear column sections 56F and 56R and the pull tab 59 is stopped. A shear angle of the pull tab 59, which
is twisted up to this state, is denoted by θb. In this case, a shear force WK = (W � m)/k is applied to the separable
section 59B. Meanwhile, "k + m = n" is satisfied, k denotes the distance of the point of action that is the distance between
the separable section 59B and the supporting point 56P, and m denotes the distance of a force point that is the distance
between the supporting point 56P and the center of the arm section 59A. Since the distance n between the arm sections
is set to be large in the invention, "m > k" is satisfied. Accordingly, since a shear force WK, which is larger than a force
W twisting the pull tab 59, is applied to the separable section 59B, it is possible to break the separable section 59B with
a relatively small operation force.
[0058] For example, if a zinc alloy (ZDC1) for die-casting, which is generally and widely used, is used as the material
of the pull tab 59, allowable shear stress at the time of the occurrence of breakage is about 265 (MPa). If the outer
diameter of the separable section 59B is set in the range of 0.3 to 0.4 (mm), the cross-sectional area of the separable
section 59B is in the range of 0.071 to 0.126 (mm2) and a shear force WK required to break the separable section is in
the range of 18.7 to 33.3 (N). Here, if k/m is set to 1/2 and a force W required to twist the pull tab 59 is calculated by "W
= (WK � k)/m", the force W in the range of 9.4 to 16.7 (N) is calculated.
[0059] In general, since a person can applies a force in the range of about 30 to 40 (N) when rotating a tab, the person
can easily break the separable section 59B by lightly twisting the pull tab 59. When a prototype of the pull tab 59 was
actually made of a zinc alloy, it was possible to very easily break the separable section 59B. Meanwhile, when the outer
diameter of the separable section 59B was set in the range of 0.3 to 0.4 (mm) as described above, there was no indication
that the separable section 59B was to be broken by only a sliding operation even though the slider 50 was made to be
slid by a sliding force of about 15 (kgf).
[0060] If the separable section 59B is broken in the state shown in FIG. 6, the separable section 59B is separated as
shown in FIG. 7. If the pull tab 59 is further twisted clockwise, the left and right separable sections 59B are taken out of
the bearing hole 56A of the slider body 50A as shown in FIG. 8 and it is possible to remove the pull tab 59 from the slider
body 50A.
[0061] When the pull tab 59 can be removed from the slider body 50A as shown in FIG. 8, the tab section of the pull
tab 59 is rotated up to a pull tab-removal position 59T. However, the pull tab shaft sections 59K follow the side walls of
the front and rear column sections 56F and 56R by the bending or twist occurring at the arm section 59A (see FIG. 6).
The twist angle of the arm section 59A in this case is denoted by θa and the bending amount of the arm section 59A is
denoted by Va. If tensile stress applied to the arm section 59A is denoted by σa in the case of the bending amount Va
of the arm section and shear stress applied to the arm section 59A is denoted by τa in the case of the arm twist angle
θa, the tensile stress σa and the shear stress τa can be calculated by the following expressions. Meanwhile, the cross-
sectional shape of the arm section 59A is assumed as a circular shape having a diameter d and the length of the arm
section 59A is denoted by 1.
[0062]

σa: tensile stress (MPa) applied to arm section
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Va: bending amount (mm) of arm section
E: longitudinal elastic modulus (GPa) of material of pull tab
d: diameter (mm) of pull tab arm section and width (mm) of arm section
1: length (mm) of arm section
τa: shear stress (MPa) applied to arm section
θa: arm twist angle (rad)
G: shear elastic modulus (GPa) of material of pull tab

[0063] Here, if allowable tensile stress σa is set to 325 (MPa), a longitudinal elastic modulus E is set to 90 (GPa), the
width (diameter) d of the arm section is set to 0.8 (mm), and the length 1 of the arm section is set to 10 (mm) when a
zinc alloy (ZDC1) for die-casting is used as the material of the pull tab 59, an allowable bending amount Va of the arm
section is calculated as about 0.3 (mm) by (Expression 10).
[0064] Next, an allowable arm twist angle θa is calculated by (Expression 11). Here, if the allowable shear stress τa
of the zinc alloy (ZDC1) for die-casting is 265 (MPa) and the shear elastic modulus G of the zinc alloy (ZDC1) for die-
casting is 22 (GPa), an allowable arm twist angle θa is calculated as about 0.3 (rad) using (Expression 11). In addition,
this arm twist angle θa corresponds to 17.3 (deg).
[0065] Even when the left and right arm sections 59A are bent up to a bending amount Va of the arm section that is
about 0.3 (mm) as shown in FIG. 8, the distance between the left and right pull tab shaft sections 59K is increased only
up to 2 � Va � Cosθa that is about 0.57 (mm). The width Z of the column section is generally set to a dimension of
about 2.5 (mm). Accordingly, if the distance between the pull tab shaft sections 59K is increased to be larger than the
width Z of the column section by only the bending of the arm section 59A, any one of the arm sections 59A is broken
without exception and broken pieces are separated due to this breakage of the arm sections.
[0066] Accordingly, n � Sinθa is calculated using a distance n between the arm sections that is about 10 (mm) and
an arm twist angle θa that is about 0.3 (rad) as shown in FIG. 8, so that it is possible to obtain n � Sinθa of about 3.0 (mm).
[0067] Therefore, since the distance between the left and right pull tab shaft sections 59K is 2 � Va � Cosθa + n �
Sinθa (about 3.57 (mm)) and exceeds Z + d (3.3(mm) that is the sum of 2.5 (mm) and 0.8 (mm)), it is possible to remove
the pull tab 59 from the slider body 50A without the breakage of the arm sections 59A of the pull tab 59.
[0068] FIG. 9 shows a perspective view showing the appearance of the pull tab 59 removed from the slider body 50A.
As shown in FIG. 9, in the invention, the distance n between the arm sections is set to be large as compared to the pull
tab 59 in the related art. Accordingly, even though the separable section 59B is separated, it is possible to reduce a
trouble that breakage occurs at the arm section 59A.
[0069] It is possible to increase the distance between the left and right arm sections 59A by setting the length 1 of the
arm section to a long length among the respective dimensions. Further, it is possible to also increase the distance
between the left and right arm sections 59A by setting the width d of the arm section to a small width. However, since
both these have a high possibility of the reduction of the strength that is required to operate the pull tab 59, it is difficult
to employ both these when a sliding operation of the slider 50 needs to be performed with a large force. In contrast,
since the distance n between the arm sections is irrelevant to the strength of the pull tab 59, it is possible to set the
distance n between the arm sections to a relatively large distance in a range where a trouble is not caused in a sliding
operation.
[0070] Accordingly, in the invention, the distance n between the arm sections is set to be large; and the engaging
projecting sections 59H are formed at both ends of the pull tab shaft section 59K and the separable section 59B is formed
at the central portion of the pull tab shaft section 59K in order to prevent an adverse effect that is caused by the setting
of the large distance n between the arm sections.
[0071] In this way, when twisting the pull tab 59, it is possible to make tensile stress and shear stress, which are
applied to the left and right arm sections 59A, be substantially symmetrical. Accordingly, when removing the pull tab
from the slider body by separating the separable section 59B, it is possible to reduce a trouble that breakage occurs
due to large stress applied to one arm section 59A.
[0072] Next, a case where a pull tab 59p having a small distance np between arm sections is mounted on the slider
body 50A and is twisted relative to the slider body 50A will be described with reference to FIG. 10. FIG. 10 is a plan
cross-sectional view illustrating a case where the pull tab 59p is twisted up to a pull tab-removal position 59Tp where
the pull tab 59p can be removed from the slider body 50A, and is a plan cross-sectional view of the slider body 50A
taken at the central portions of the front and rear column sections 56F and 56R. The cross-section of the pull tab 59p
taken at the arm sections, which correspond to the distance np between the arm sections, is shown. Meanwhile, the
same members as the members, which have been described in FIG. 1, will be denoted by the same reference numerals
and the description thereof will not be repeated.
[0073] When the pull tab 59p is twisted up to a position where the pull tab 59p can be removed from the slider body
50A as shown in FIG. 10, the bending amount Vp of the arm section and an arm twist angle θp are excessively increased
as compared to the case shown in FIG. 8. As a result, stress applied to the arm section of the pull tab 59p exceeds
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allowable stress in terms of breakage. Then, breakage occurs at the arm section of the pull tab 59p.
[0074] FIG. 11 shows a state where the arm section of the pull tab 59p is broken. As shown in FIG. 11, the arm section
of the pull tab 59p is broken in the vicinity of a base portion of the arm section due to tensile stress caused by bending
and shear stress caused by twist.
[0075] Next, other embodiments relating to the shape of a portion of a pull tab, which is mounted on a slider, close to
a pull tab shaft section 59K will be described with reference to FIGS. 12 and 13. FIG. 12 is a view showing an embodiment
where notch portions 59R are formed on the side of a pull tab 159 opposite to engaging projecting sections 59H in order
to reduce a cross-sectional area increased due to engaging projecting sections 59H. FIG. 13 is a view showing an
embodiment where left and right pull tab shaft sections 59K of a pull tab 259 are not connected to each other and a
disconnecting portion 59S is formed.
[0076] It is possible to reduce a cross-sectional area, which is increased due to engaging projecting sections 59H, by
forming notch portions 59R on the side of a pull tab opposite to the engaging projecting sections 59H as shown in FIG.
12. Accordingly, when the pull tab 159 is twisted so as to be removed from the slider body 50A, bending and twist occur
at the arm sections 59A of the pull tab 159 and bending is apt to occur even at the engaging projecting sections 59H,
so that the distance between left and right pull tab shaft sections 59K can be increased. Therefore, when the pull tab
159 is twisted so as to be removed from the slider body 50A, it is possible to reduce a trouble that breakage occurs at
the arm sections 59A.
[0077] Further, as shown in FIG. 13, a gap (disconnecting portion 59S) may be formed between left and right pull tab
shaft sections 59K of a pull tab 259. If the left and right pull tab shaft sections 59K are connected to each other as shown
in FIG. 2, the pull tab can endure a large force applied to the pull tab when a slider is made to be slid. However, if a
large force is not needed much when a slider is made to be slid, the disconnecting portion 59S may be formed between
the left and right pull tab shaft sections 59K as shown in FIG. 13.

INDUSTRIAL APPLICABILITY

[0078] A slide fastener using the slider according to the invention may be used not only to close a seat cover of an
automobile seat but also to close a cover member of an armrest and to open and close clothes or shoes, bags, tents,
or other articles. Further, a zinc alloy for die-casting has been used as the material of the pull tab in the above-mentioned
embodiments. However, in the invention, the material of the pull tab is not limited to the zinc alloy, and cupronickel,
brass, and other metals may be used as the material of the pull tab. Alternatively, synthetic resins may be used as the
material of the pull tab,

Claims

1. A slider that opens and closes a slide fastener, the slider including:

a slider body (50A) that includes column sections (56F, 56R) on an upper surface thereof, the column sections
(56F, 56R) forming a bearing hole (56A) where a pull tab (59, 159, 259) is tiltably supported; and
the pull tab (59, 159, 259) including a pull tab shaft section (59K) that is formed at one end of the pull tab (59,
159, 259) and is to be inserted through the bearing hole (56A), and a tab section that extends from both ends
of the pull tab shaft section (59K) toward the other end of the pull tab (59, 159, 259) through a pair of left and
right symmetrical arm sections (59A),
being characterized in that when a reference inner dimension between opposed inner surfaces of the bearing
hole (56A) is denoted by A, the width of the column section is denoted by Z, a loosely fitting outer dimension
of the pull tab shaft section (59K) is denoted by a, a projecting dimension of a pair of engaging projecting sections
(59H) that is formed at both ends of the pull tab shaft section (59K) so as to be symmetric in the left and right
is denoted by b, a range, which has the loosely fitting outer dimension a and is a distance between the engaging
projecting sections (59H), is defined as a loosely fitting range z, and the maximum inner dimension between
the arm sections (59A) is denoted by j, the following (Expression 1) and (Expression 2) are satisfied, and
a center of the loosely fitting range z of the pull tab shaft section (59K) forms a separable section (59B) that
can be separated from each other. 



EP 2 404 521 A1

12

5

10

15

20

25

30

35

40

45

50

55

2. The slider according to claim 1, being characterized in that the width Z of the column section, the loosely fitting
range z, and the maximum inner dimension j between the arm sections satisfy the following (Expression 3) and
(Expression 4). 

3. The slider according to claim 1,
being characterized in that when the width of each of the arm sections (59A) at a portion, which corresponds to
the maximum inner dimension j between the arm sections, is denoted by d, the following (Expression 5) is satisfied. 

4. The slider according to claim 3,
being characterized in that when the length of the arm section is denoted by 1, the length 1 of the arm section is
8 (mm) or more, the width d of the arm section is 1.2 (mm) or less, and the maximum inner dimension j between
the arm sections is 7 (mm) or more.

5. The slider according to claim 1,
being characterized in that a weak portion, which connects the left and right pull tab shaft sections (59K) so as to
be breakable, is formed at the separable section (59B).
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