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FASTENER STRINGER AND SLIDE
FASTENER

TECHNICAL FIELD

[0001] The invention relates to a fastener stringer where
fastener elements together with a fastener tape are colored by
a coloring agent, and a slide fastener including the fastener
stringer.

BACKGROUND ART

[0002] In general, a slide fastener is manufactured by
mounting synthetic resin or metallic fastener elements to
opposite marginal part of woven or knitted fastener tapes to
form fastener stringers, and slidably mounting a slider to
element rows of'the left and right fastener stringers where one
set has two obtained stringers. In such slide fastener, as the
slider is slid along the element rows, the opposite fastener
elements are coupled and released.

[0003] In general, various designs have been applied to
clothes or bags until now, and new designs are required to
increase values of products. In recent years, designs are
required even for slide fasteners used in the clothes or bags,
and fastener tapes or fastener elements to which various pat-
terns or colors are applied are commercially available.

[0004] As methods for applying patterns or colors to fas-
tener tapes or fastener elements, for example, a method of
attaching a thermal transfer sheet having a predetermined
pattern to a fastener stringer and then heat-treating the fas-
tener stringer to transfer the pattern onto the fastener stringer,
a method of printing a predetermined pattern on a fastener
stringer through an inkjet method and then heat-treating the
fastener stringer to color the fastener stringer, and the like are
well known.

[0005] For example, a method and an apparatus for dyeing
a slide fastener through an inkjet method are disclosed in
Japanese Patent Application Laid-Open No. 4-24004 (Patent
Document 1).

[0006] Inthe method of dyeing a slide fastener disclosed in
Patent Document 1, first, a pattern is formed on a surface of
the slide fastener by ejecting ink droplets from an inkjet
nozzle onto a surface of the slide fastener including synthetic
resin fastener elements. After that, a dye attached to the slide
fastener is dyed onto a fastener tape and fastener elements by
heat-treating the slide fastener to which the pattern is given.

[0007] Meanwhile, U.S. Pat. No. 2,041,558 (Patent Docu-
ment 2) discloses a slide fastener where a large recess (or
groove) is formed on a surface of a fastener element. The
recess is basically a design of the fastener element and is
formed on the surface of the element decoratively. According
to Patent Document 2, after the fastener element is coated or
plated, a filling material is filled in the recess of the fastener
element, making it possible to show a color difference on the
surface of the fastener element.

PRIOR ART DOCUMENT

Patent Document

[0008] Patent Document 1: Japanese Patent Application
Laid-Open No. 4-24004

[0009] Patent Document 2: U.S. Patent No. 2,041,558
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SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0010] When a fastener tape and fastener elements are col-
ored by using an inkjet method as in Patent Document 1, since
ejected ink droplets permeate fibers of the fastener tape to be
immediately fixed, a desired pattern or color can be neatly
formed in the fastener tape.

[0011] However, when ink droplets are ejected onto a sur-
face of the fastener elements, since it is difficult to fix the ink
droplets attached to surfaces of the elements until they are
heat-treated, the adjacent ink droplets are apt mix with each
other such that a pattern or color is apt to spread (the contour
of'the pattern or color is apt to blur). For this reason, a desired
pattern or color cannot be neatly formed in the fastener ele-
ments as compared with the fastener tape.

[0012] On the other hand, in the slider fastener disclosed in
Patent Document 2, although a predetermined pattern can be
given to a fastener element by filling a filling material in a
recess formed in the fastener element and making the colors
of a portion where the filling material is filled and a portion
where the filling material is not filled different, a fine pattern
or color cannot be given neatly to the fastener element as in
the case of coloring a fastener element by using an inkjet
method, as in, for example, Patent Document 1.

[0013] Further, when only a filling material is filled in the
recess formed on a surface of the element, for example, when
the slider is slid or the slide fastener collides with another
object, the filling material is apt to drop out from the fastener
element due to friction or impact applied to the fastener
element.

[0014] Meanwhile, piece-dyeing (also, called beam-dye-
ing) is generally known as a method of dyeing a fastener
stringer (or fastener chain). In the piece-dyeing method, a
fastener stringer is wound on a dyeing beam, and the beam on
which the fastener stringer is wound is accommodated in a
dyeing pot to be dyed.

[0015] Inacasewhere the fastener stringer is dyed by using
piece-dyeing, when the fastener stringer is wound on the
beam to overlap in several layers, the surfaces of the fastener
element wound on a layer and the rear surfaces of the fastener
element wound on the next layer are apt to be close to each
other. For this reason, when the fastener stringer wound on the
beam is dyed in the dyeing pot, it is difficult to widely spread
the dye on the surface and rear surface of the fastener element,
and there is a case where dyeing stains are generated in the
dyed fastener element.

[0016] Theinvention has been made in an effortto solve the
above-described problems, and the object of the invention is
to provide a fastener stringer which may neatly provide a
desired pattern or color a like a fastener tape when the fastener
element attached to the fastener tape is colored through an
inkjet method, and may be stably colored without generating
color stains by widely spreading a dye on a surface of an
element when the element is dyed through piece-dyeing, and
to provide a slide fastener constituted by using such fastener
stringer.

Means for Solving the Problems

[0017] In order to achieve the object, the fastener stringer
provided by the invention basically includes a fastener tape,
and a plurality of fastener elements attached along one mar-
ginal part of the fastener tape, at least one surface of each of
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the fastener elements being colored or surface-treated, and is
characterized in that a plurality of fine fixing spaces is dis-
posed on the at least one surface of the fastener element which
is colored or surface-treated.

[0018] In particular, in the invention, recesses or bosses are
disposed at a ratio of one to twenty five recesses or bosses per
1 mm? on the at least one surface of the fastener element
which is colored or surface-treated, and the fixing spaces are
defined by spaces formed in the recesses, or spaces formed
around the bosses.

[0019] Further, in the fastener stringer according to the
invention, it is preferable that a predetermined interval is
formed between the adjacent recesses or the adjacent bosses.
[0020] In addition, in the fastener stringer of the invention,
it is preferable that that the recesses or the bosses are formed
to have a semispherical shape, a conic shape, or a frustum
shape.

[0021] Inthiscase, it is preferable that a capacity of a space
formed for one of the recesses or the bosses is set to 0.002
mm?® to 0.27 mm®. Further, it is preferable that the plurality of
recesses or bosses disposed on the one surface of the fastener
element is formed to have the same shapes or similar shapes.
Further, it is preferable that the plurality of recesses or bosses
disposed on the one surface of the fastener element is dis-
posed in zigzag.

[0022] Further, in the fastener stringer of the invention, the
recesses or bosses may be formed to have a groove shape or a
ridge shape along a predetermined direction.

[0023] In addition, in the fastener stringer of the invention,
it is preferable that the fastener element is colored through an
inkjet method, and in particular, it is preferable that the fas-
tener element and the fastener tape are colored to have a
pattern. In addition, the fastener element may be colored
through post dyeing.

[0024] Furthermore, in the fastener stringer of the inven-
tion, it is preferable that the fastener element has a body
fixedly attached to the fastener tape, a neck extending from
the body to a tape outer side, and a coupling head disposed at
atip end of the neck, and a side wall surface of the body facing
a tape inner side is formed to be flat.

[0025] In addition, according to the invention, a slide fas-
tener having the above-configured fastener stringer is pro-
vided.

[0026] In the slide fastener according to the invention, it is
preferable that, in at least one of an upper stopper disposed at
one end of an element row formed by the fastener elements, a
lower stopper or a separable bottom end stop disposed at an
opposite end of the element row, and a slider slidable along
the element row, the plurality of recesses or bosses is formed
ata ratio of one to twenty five recesses or bosses per 1 mm> on
a surface facing the same direction as one surface on which
the recesses or bosses of the fastener element are disposed.

Effect of the Invention

[0027] Inthe fastener stringer according to the invention, at
least one surface of a fastener element is colored or surface-
treated, and a plurality of fine fixing spaces is disposed on at
least one surface of the fastener element which is colored or
surface-treated. In particular, in the invention, recesses or
bosses are disposed at a ratio of one to twenty five recesses or
bosses per 1 mm? on the at least one surface of the fastener
element which is colored or surface-treated, and the fixing
spaces are defined by spaces formed in the recesses or spaces
formed around the bosses.
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[0028] Further, in the invention, the coloring or surface-
treatment performed on the fastener element is not specifi-
cally limited. As the coloring performed to the fastener ele-
ment, for example, a method of performing the coloring by
using a dye ink or a pigment ink through the above-described
inkjet method may be properly used, or a method of piece-
dyeing or painting through ejection may be used. In addition,
as the surface-treatment performed on the fastener element, a
coating forming processing such as plating or deposition or a
processing of adhering a sheet-shaped film through thermal
transfer may be used.

[0029] Thus, when the fastener stringer according to the
invention where the fixing spaces are defined by the recesses
or bosses on a surface of the fastener element as described
above is, for example, colored through an inkjet method, the
ink droplets ejected onto the surface of the fastener element
can be received by the fixing spaces on the surface of the
element and the ink droplets attached to the surface of the
element can be stably fixed.

[0030] Accordingly, since the adjacent ink droplets
attached to the surface of the element can be prevented from
being mixed with each other, the pattern or color given to the
fastener element can be prevented from being spread (the
contour of the pattern or color can be prevented from being
blurred), and the contour of the pattern or color can be clearly
and neatly formed. Thus, a desired pattern or color can be
neatly given to the fastener element like the fastener tape.
[0031] Althoughin theslide fastener of Patent Document 2,
the recess is formed on a surface of the fastener element, the
recess formed in Patent Document 2 is formed so large that
the recess itself appears as a decoration. For this reason, for
example, even when an ink is ejected onto a surface of the
fastener element of Patent Document 2 through an inkjet
method, the plurality of ink droplets is mixed in the recess,
causing the problem of spreading the pattern or color and
blurring the contour.

[0032] Meanwhile, when the fastener stringer of the inven-
tion is dyed through piece-dyeing, since the fixing spaces are
formed on the surface of the fastener element, even when the
fastener stringer is wound on a beam to overlap, a dye can
smoothly and widely be spread on the surface and rear surface
of the fastener element. For this reason, the fastener stringer
can be uniformly dyed with a desired color without generat-
ing color stains in the fastener element.

[0033] When the fastener stringer is painted and colored
through ejection, coated through plating and deposition, or
surface-treated by adhering a sheet-shaped film through ther-
mal transfer, as the fixing spaces are formed on the surface of
the fastener element, a bonding property or an attaching prop-
erty between a surface of the fastener element and the coating
(including a paint film) formed on the same surface or the film
adhered to the same surface can be enhanced. Thus, a quality
of the fastener stringer can be stably maintained over a long
period of time by making it difficult to peel off the coating or
film disposed on the fastener element.

[0034] Inthe fastener stringer according to the invention, a
predetermined interval is formed between the adjacent
recesses or the adjacent bosses. Accordingly, when the fas-
tener stringer is colored by using an inkjet method, the ink
droplets ejected onto the surface of the fastener element can
be efficiently fixed, and thus the ink droplets can be prevented
even more certainly from being mixed with each other.
[0035] Further, in the fastener stringer according to the
invention, the recesses or bosses are formed to have a semi-



US 2013/0019442 Al

spherical shape, a conic shape, or a frustum shape. Accord-
ingly, when the fastener stringer is colored by using an inkjet
method, the ink droplets ejected onto the surface of the fas-
tener element can be fixed with certainty. Further, when the
fastener stringer is dyed through piece-dyeing, the fastener
stringer can be stably dyed by widely spreading a dye on the
surface or rear surface of the fastener element with certainty.

[0036] Inaddition, when the fastener stringer is painted and
colored through ejection, coated through plating and deposi-
tion, or surface-treated by adhering a sheet-shaped film
through thermal transfer, a bonding property or an attaching
property of the coating or film disposed on the fastener ele-
ment can be enhanced.

[0037] Inthis case, as a capacity of the space formed by one
of the recesses or bosses is set to 0.002 mm? to 0.27 mm?, for
example, when the fastener stringer is colored at a resolution
of approximately 180 dpi by using an inkjet method, the ink
droplets ejected onto the surface of the fastener element can
be stably fixed.

[0038] Further, in the invention, the capacity of the space
formed by one recess is a capacity of the space formed at a
portion pressed to be recessed with respect to the surface of
the fastener element, and may be obtained by using a gener-
ally known calculation equation for obtaining a volume of a
three-dimensional body. For example, when the recesses are
formed to have a semispherical shape, the capacity of the
spaces may be calculated from the radius value of the semi-
spherical recesses. Meanwhile, the capacity of the spaces
formed by one boss is obtained, for example, by calculating a
capacity of the space formed between a plane connecting the
apexes of the bosses formed on a surface of the element in a
predetermined region and a surface of the fastener element,
and then by dividing the calculated capacity of the fixing
spaces in the predetermined region by the number of bosses
disposed in the predetermined region.

[0039] In addition, as the plurality of recesses or bosses
disposed on the surface of the fastener element which is
colored or surface-treated is formed to have the same shapes
or similar shapes, or as the plurality of recesses or bosses
disposed on the surface of the fastener element which is
colored or surface-treated is disposed in zigzag, the recesses
or bosses can be uniformly formed on the entire surface of the
fastener element. For this reason, the ink droplets ejected onto
the entire surface of the fastener element can be stably fixed at
each location, and the ink droplets can be more certainly
prevented from being mixed with each other.

[0040] Meanwhile, in the fastener stringer of the invention,
the recesses or bosses may be formed to have a groove shape
or a ridge shape along a predetermined direction such as, for
example, a widthwise direction of the fastener tape, a length-
wise direction of the fastener tape or a direction inclined by a
predetermined angle with respect to the widthwise direction
of the fastener tape. Even in this case, when the fastener
stringer is colored by using an inkjet method, the ink droplets
ejected onto the surface of the fastener element can be fixed
with certainty.

[0041] Further, when the fastener stringer is dyed through
piece-dyeing, a dye can be widely spread on the surface or
rear surface of the fastener element with certainty. Further,
when the fastener stringer is painted and colored through
ejection, coated through plating and deposition, or surface-
treated by adhering a sheet-shaped film through thermal
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transfer, a bonding property or an attaching property of the
coating or film disposed on the fastener element can be further
enhanced.

[0042] Inaddition, in the fastener stringer of the invention,
as the fastener element is colored by an inkjet method, a
desired pattern or color can be continuously given to the
fastener tape and the fastener element, and the contour of the
pattern or color can be clearly and neatly formed. For this
reason, an outer appearance of the fastener stringer can be
enhanced.

[0043] Meanwhile, in the fastener stringer of the invention,
dyeing stains can be prevented from being generated in the
fastener element even by coloring the fastener element
through post dyeing, uniformly giving a desired color to the
fastener element. For this reason, an outer appearance of the
fastener stringer can be enhanced.

[0044] Further, in the fastener stringer of the invention, the
fastener element has a body fixedly attached to the fastener
tape, a neck extending from the body to an outer side of the
tape, and a coupling head disposed at a tip end of the neck, and
convexo-concavities are not formed on a side wall surface of
the body facing an inner side of the tape and the side wall
surface is formed to be flat.

[0045] Accordingly, when the fastener stringer is viewed
from a front side, since it is difficult to discern a border
between the fastener tape and the fastener element, it can
appear that the pattern or color given to the fastener tape and
the fastener element is continuous between the fastener tape
and the fastener element.

[0046] Further, the slide fastener provided by the invention
is configured by using the fastener stringer having the above-
described configuration. In the slide fastener of the invention,
as the fastener stringer is colored by using an inkjet method,
the contour of the pattern or color given to the fastener ele-
ment is formed clearly and an outer appearance of the slide
fastener is enhanced. Further, in the slide fastener, as the
fastener stringer is dyed through piece-dyeing in the slide
fastener, dyeing stains are not generated in the fastener ele-
ment and an outer appearance of the slide fastener is
enhanced.

[0047] Inthe slide fastener according to the invention, in at
least one of an upper stopper disposed at one end of an
element row, a lower stopper or a separable bottom end stop
disposed at an opposite end of the element row, and a slider
slidable along the element row, the plurality of recesses or
bosses for fixing a coloring agent is formed at a ratio of one to
twenty five recesses or bosses per 1 mm? on the same surface
as that of the fastener element.

[0048] Accordingly, when the fastener components such as
the upper stopper, the lower stopper, the separable bottom end
stop, and the slider are colored by using an inkjet method, a
desired pattern or color can be stably given to the fastener
components continuously from the fastener tape or the fas-
tener element, and the contour of the pattern or color can be
clearly and neatly formed. Further, when the above-described
fastener components are dyed through piece-dyeing, dyeing
stains are not generated in the fastener components and a
desired color can be uniformly given.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] FIG. 1 is a front view illustrating a slide fastener
according to a first embodiment of the invention.

[0050] FIG. 2 is an enlarged perspective view illustrating a
fastener element of the slide fastener.
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[0051] FIG. 3 is a front view of the fastener element.
[0052] FIG. 4 is a sectional view of the fastener element.
[0053] FIG. 5 is a rear view illustrating the slide fastener
when a rear side of the fastener element is colored by using an
inkjet method.

[0054] FIG. 6is a front view of the fastener element accord-

ing to a modified example of the first embodiment.

[0055] FIG. 7 is a rear view of the fastener element.
[0056] FIG. 8 is an enlarged perspective view illustrating a
fastener element of a slide fastener according to a second
embodiment of the invention.

[0057] FIG.9 is a front view of the fastener element.
[0058] FIG.10 is a sectional view of the fastener element.
[0059] FIG. 11 is an enlarged perspective view illustrating

a fastener element of a slide fastener according to a third
embodiment of the invention.

[0060] FIG. 12 is a front view of the fastener element.
[0061] FIG. 13 is an enlarged perspective view illustrating
a fastener element of a slide fastener according to a fourth
embodiment of the invention.

[0062] FIG. 14 is an enlarged perspective view illustrating
a fastener element of a slide fastener according to a fifth
embodiment of the invention.

[0063] FIG. 15 is a front view of a slide fastener where an
upper stopper and a separable bottom end stop as well as a
fastener element are colored.

[0064] FIG. 16 is a front view of a slide fastener where a
slider as well as a fastener element is colored.

MODE FOR CARRYING OUT THE INVENTION

[0065] Hereinafter, embodiments of the invention will be
described in detail with reference to the accompanying draw-
ings. However, the invention is not limited to the embodi-
ments which will be described hereinbelow, but may be vari-
ously modified so long as the modifications have substantially
the same configuration and operational effects.

[0066] For example, although a fastener stringer where a
plurality of synthetic resin fastener elements is attached along
a marginal part of a fastener tape through injection molding
and a slide fastener will be described in the following embodi-
ments, the fastener stringer and the slide fastener according to
the invention are not limited thereto, but a plurality of metallic
fastener elements may be attached along a marginal part of a
fastener tape through die casting.

First Embodiment

[0067] FIG. 1 is a front view illustrating a slide fastener
according to a first embodiment of the invention. FIG. 2 is an
enlarged perspective view illustrating a fastener element of
the slide fastener. FIGS. 3 and 4 are respectively a front view
and a sectional view of the fastener element.

[0068] A slide fastener 10 according to the first embodi-
ment includes a pair of left and right fastener stringers 1
having element rows 2 at marginal parts of facing tapes,
respectively, left and right upper stoppers 3 fixedly attached to
ends of the element rows 2, a separable bottom end stop 4
disposed at opposite ends of the element rows 2, and a slider
5 slidably disposed along the element rows 2 to couple or
separate the left and right element rows 2.

[0069] Each ofthe left and right fastener stringers 1 accord-
ing to the first embodiment includes a fastener tape 6, and a
plurality of synthetic resin fastener elements 11 attached to an
opposite marginal part of the fastener tape 6. Each of the left
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and right fastener tapes 6 is woven or knitted to have a band
shape having a fine width, and has a tape main body 6a sewn
to a fastener attached product, and an element mounting por-
tion 65 to which the plurality of fastener elements 11 is
mounted. Further, a core thread 6c¢ is installed at a tape side
marginal part of the element mounting portion 65 of the
fastenertape 6. The core thread 6¢ has an expanded shape, and
is woven and knitted integrally with the fastener tape 6.
[0070] The synthetic resin fastener elements 11 are
arranged and installed in the element mounting portion 65
having the core thread 6c¢ of the fastener tape 6 along a
lengthwise direction of the fastener tape 6 through injection
molding to form the element row 2. In this case, each of the
fastener elements 11 is symmetrically formed to the front and
back with the fastener tape 6 being interposed therein, and has
acoupling head 11a having an elliptical shape in a lengthwise
direction of' the fastener tape 6, a body 11c¢ fixedly attached to
the fastener tape 6 to support the core thread 6¢, a neck 115
formed to be tied between the coupling head 114 and the body
11c to serve as a narrow neck into which a coupling head 11a
of'a counterpart fastener element 11 is put, and wing-shaped
shoulders 11d extending along the neck 115 and the body 11c.
Further, concave recesses 11e into which shoulders 114 of the
counterpart fastener element 11 are put are formed on a cir-
cumferential wall of a tip end side of the coupling head 11a.
[0071] Further, each of the fastener elements 11 has a first
surface 12a disposed at an outer surface side of the slide
fastener 10, and a second surface 125 disposed on a rear side
surface opposite to the first surface 124, and the first and
second surfaces 12a and 125 are formed along the coupling
head 11a, the neck 115, and the body 11c¢. For example, the
first surface 12a is a surface on a front side illustrated in FIG.
1, and the second surface 124 is a surface opposite thereto.
[0072] A plurality of recesses 13 is formed on the first
surface 12a of the fastener element 11 to be recessed with
respect to a planar portion, and the recesses 13 are regularly
arranged in zigzag. In the following description, the zigzag
shape refers to an arrangement where the recesses 13 (re-
cesses 63 in a fifth embodiment which will be described
below) are disposed to have a row shape while maintaining an
interval with the adjacent recesses 13 and the recesses 13
forming one row are located between the recesses 13 forming
the adjacent rows of the corresponding row. Further, the zig-
zag arrangement is the same in the case of bosses 33 which
will be described below as well as in the case of the recesses
13. In this way, by employing the zigzag arrangement, more
recesses 13 (or recesses 63) or bosses 33 may be formed inthe
same area.

[0073] In the first embodiment, for example, when the fas-
tener element 11 is colored through an inkjet method as will
be described below, spaces defined in the recesses 13 function
as fixing spaces for receiving ink droplets ejected onto the
first surface 124 to fix the ink droplets.

[0074] Further, in the first embodiment, the recesses 13
formed in each of the fastener elements 11 include first semi-
spherical recesses 13a formed on a substantially entire sur-
face of the first surface 124, and second semispherical
recesses 135 disposed at circumferential portions of the body
11c¢ along a ridgeline of the body 11c¢ and formed to be
recessed smaller than the first recesses 13a. In this case, the
first recesses 13a disposed at circumferential portions of the
coupling head 11a and circumferential portions of the neck
115 have shapes as though some portions of semispherical
bodies have flaws.
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[0075] In addition, in the invention, all the recesses 13
formed on the first surface 12a of the fastener element 11 may
be set to have the same size or may be set to have three or more
different sizes. Further, although the shapes of the recesses 13
formed on the first surface 12a are not limited to semispheri-
cal shapes but conic shapes (see, for example, a fastener
element 61 of the fifth embodiment which will be described
below) or frustum shapes (obtained by cutting a conic shape
along a plane parallel to the bottom thereof and excluding the
small conic shape) may be employed, it is preferable that all
the recesses 13 formed on the first surface 124 have the same
or similar shapes. Accordingly, when the fastener element 11
is colored through an inkjet method, ink droplets can be stably
fixed to the fastener element 11 or an outer appearance of the
fastener element 11 can be enhanced.

[0076] In this case, the recesses 13 formed in the fastener
element 11 are disposed at a ratio of one to twenty five
recesses per area of 1 mm?. In particular, as described below,
when a color treatment is performed at a resolution of 180 dpi
through an inkjet method, it is preferable that the recesses 13
are disposed at a ratio of nine to sixteen recesses per area of 1
mm? as illustrated by an imaginary line in FIG. 3. In FIG. 3,
a total of nine recesses 13, that is, eight recesses 13 and two
recesses 13 cutoff to have a substantially half size by the
imaginary line, are disposed in an area of 1 mm? illustrated by
the imaginary line.

[0077] In general, convexo-concavities corresponding to
the thickness of fibers are formed on a surface of the fastener
tape 6 as the fastener tape 6 of a fastener stringer 1 is woven
or knitted with fibers. Accordingly, when the fastener stringer
1 is colored through an inkjet method, a resolution of approxi-
mately 180 dpi is frequently employed, considering the con-
vexo-concavities of the fastener tape 6 (for example, even if
the fastener tape 6 is colored at a resolution of approximately
720 dpi, which is higher than 180 dpi, through an inkjet
method, it actually appears that the fastener tape 6 is colored
at a resolution of approximately 180 dpi).

[0078] Further, according to the experiments and reviews
conducted by the inventors, when the fastener element 11 is
colored (particularly, dyed), for example, through an inkjet
method, it became clear that an ink film having a thickness of
0.05 mm or thicker needs to be formed on the first surface 12a
of'the fastener element 11 in order to clearly express a pattern
or a color given to the fastener element 11 or show fine effects
of shading.

[0079] Inaddition, when the fastener element 11 is colored
at a resolution of approximately 180 dpi through an inkjet
method, it is also clear that an amount of ink amounting from
0.002 mm? to 0.005 mm?® is required for one pixel in order to
form an ink film having the above-described thickness.

[0080] Thus, in a case where the above-described amount
of ink is required when the fastener stringer 1 is colored at a
resolution of approximately 180 dpi through an inkjet
method, if a ratio of the recesses 13 per area of 1 mm? of the
first surface 12a is smaller in one in the fastener element 11,
the recesses (fixing spaces) 13 cannot sufficiently receive ink
droplets (amount of ink) ejected onto the surface of the fas-
tener element 11, and adjacent ink droplets are mixed with
each other such that the pattern or color are apt to spread or get
rough.

[0081] Meanwhile, if a ratio of the recesses 13 per area of 1
mm? of the first surface 12a becomes more than twenty five,
the number of the recesses 13 becomes sufficiently large but
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the size (diameter) of the recesses 13 becomes rather too
small to secure a sufficient capacity in the fixing spaces of the
recesses 13.

[0082] For this reason, the ink droplets (ink amount)
ejected onto the surface of the fastener element 11 cannot be
accurately received by the recesses 13 and the adjacent ink
droplets are easily mixed with each other. Further, in order to
make a ratio of the recesses 13 per area of 1 mm® more than
twenty five, itis also considered that much time and high costs
are consumed to machine a mold for forming the fastener
element 11 and manufacturing costs for the fastener stringer
1 will increase remarkably.

[0083] Thus, by setting a ratio of the recesses 13 per area of
1 mm? of the first surface 12a to one to twenty five as in the
first embodiment, the ink droplets ejected onto the first sur-
face 12a of the fastener element 11 can be received by the
recesses 13 (fixing spaces) with certainty and the ink droplets
can be stably fixed to the first surface 12a. For this reason, the
adjacent ink droplets can be effectively prevented from being
mixed with each other, and manufacturing costs for the fas-
tener stringer 1 can be prevented from increasing.

[0084] Further, according to the experiments and reviews
conducted by the inventors, in a case where a ratio of the
recesses 13 per area of 1 mm? is set as described above, it
became clear that, in order to receive and fix an amount of ink
amounting from 0.002 mm? to 0.005 mm? for one pixel by the
recesses 13, it is preferable to set a capacity of the spaces
(fixing spaces) of the recesses 13 (except for the recesses 13
having a flaw therein) formed in the fastener element 11 to
0.002 mm” to 0.27 mm? and set a diameter of the recesses 13
to 0.05 mm to 0.5 mm. Moreover, it also became clear that it
is preferable to set an interval between the adjacent recesses
13 to 0.05 mm to 0.3 mm.

[0085] Thus, in the fastener element 11 of the first embodi-
ment, the diameter of the first recesses 13a on the first surface
124 are set to 0.3 mm and the capacity of the spaces are set to
0.008 mm?. Further, the diameter of the second recesses 135
on the first surface 124 is set to 0.2 mm and the capacity of the
spaces is set to 0.002 mm®.

[0086] Further, the interval between the adjacent first
recesses 13a is set to 0.05 mm. Meanwhile, as illustrated in
FIGS. 2 and 3, the second recesses 135 are disposed at cir-
cumferential portions of the first surface 12a in the body 11¢
of'the fastener element 11, and the interval between the adja-
cent first recesses 134 is set to 0.10 mm.

[0087] The above-described fastener element 11 having the
plurality of recesses 13 is fixedly attached to the fastener tape
6 to have a predetermined shape by injection-molding a syn-
thetic resin in the fastener tape 6 by using an injection-mold-
ing mold. In this case, the material of the fastener element 11
may be a thermoplastic resin such as polyacetal, polypropy-
lene, polybutylene terephtalate, and nylon. Further, a plural-
ity of bosses is formed on a cavity surface of the injection-
molding mold to form the plurality of recesses 13 with a
predetermined size at predetermined locations of the fastener
element 11, and the plurality of bosses is formed by perform-
ing an electric discharge machining on the cavity surface.

[0088] Further, in the fastener element 11 of the first
embodiment, the above-described recesses 13 are formed in
the first surface 12a of the coupling head 114, the neck 115,
and the body 11¢, but are not formed on side wall surfaces of
the coupling head 11a, the neck 115, and the body 11¢. In
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particular, in the fastener element 11, side wall surfaces of the
body 11¢ facing an inner side of the fastener tape 6 are formed
flat.

[0089] The side wall surfaces include surfaces of the body
11¢ facing those of the adjacent fastener elements 11 disposed
in a row in a lengthwise direction of the fastener tape 6, and
surfaces following a lengthwise direction of the fastener tape
6 and facing a widthwise direction of the fastener tape 6
opposite to the coupling head 11a. Here, in the fastener tape
6, a counterpart fastener tape 6 side with respect to a periphery
of the element mounting portion 65 will be taken as an outer
side of the fastener tape 6, and a tape main body 6a side with
respect to a periphery of the element mounting portion 65
which is opposite to the outer side of the fastener tape 6 will
be taken as an inner side of the fastener tape 6. Further, the flat
side wall surfaces means that the above-described fixing
spaces (recesses 13) are not disposed on the side wall sur-
faces.

[0090] As the side wall surface of the body 11¢ facing the
inner side of the fastener tape 6 is formed flat, when the slide
fastener 10 is viewed from a front side, it is difficult to discern
a border between the fastener tape 6 and the fastener element
11 and adjacent ink droplets are easily mixed with each other
when the ink droplets are attached to the side wall surface. For
this reason, it may appear that the pattern or color given to the
fastener tape 6 and the fastener element 11 are not interrupted
on the way at a border between the fastener tape 6 and the
fastener element 11 but are continuous.

[0091] Further, the surfaces of the shoulders 11d on the first
surface 12a side and the second surface 125 side are flat, and
fixing spaces (recesses 13) are not formed on any surface. The
shoulders 11d are portions suited to the concave recesses 11e
of the coupling counterpart when the left and right fastener
elements 2 are coupled to each other. For this reason, as the
recesses 13 are not formed on the first surface 124 and the
second surface 125 of the shoulders 114, when a front and
back force of the fastener tape 6 is applied to the coupled left
and right fastener elements 2, contact areas between the first
surface 12a or the second surface 125 of the shoulders 114
and the inner walls of the concave recesses 11e become larger,
easily securing a strength against the front and back force.
[0092] Meanwhile in the slide fattener 10 of the first
embodiment, the left and right upper stoppers 3, the separable
bottom end stop 4, and the slider 5 have the same configura-
tions as those generally used in the related art.

[0093] That is, as the left and right upper stoppers 3 are
injection-molded of the same type of synthetic resin as the
fastener element 11, the left and right upper stoppers 3 are
fixedly attached to ends of the element rows 2 and prevent the
slider 5 from being separated from the ends of the element
rows 2.

[0094] The separable bottom end stop 4 has a separable pin,
abox pin, and a box, and the separable pin is configured to be
extracted from and inserted into the box. As the separable
bottom end stop 4 is disposed in the slide fastener 10, it is
possible to separate the left and right fastener stringers 1.
[0095] The slider 5 has an upper blade, a lower blade, a
diamond connecting the upper and lower blades, upper and
lower flanges extending to approach each other from left and
right ends of the upper and lower blades, a tab mounting
column erected on an upper surface of the upper blade, and a
tab rotatably mounted to the tab mounting column.

[0096] Inregard to the slide fastener 10 of the first embodi-
ment having the above-described configuration, desired pat-
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tern and color by which the fastener tape 6 and the fastener
element 11 are continuous can be easily given as illustrated in
FIG. 1 by coloring the fastener tape 6 and the fastener element
11 at a resolution of 180 dpi through a dyeing method which
is an inkjet method described in, for example, Patent Docu-
ment 1.

[0097] Indescribing the dyeing method in more detail, dye
ink droplets are ejected to the entire widthwise direction of
the fastener tape 6 from an inkjet nozzle installed at a prede-
termined location toward an outer surface (a surface on the
same side as the first surface 12a of the fastener element 11)
of the slide fastener 10 while the slide fastener 10 of the first
embodiment is first transported at a predetermined speed in a
lengthwise direction of the fastener tape 6.

[0098] In this case, as the inkjet nozzle ejects ink from an
ultrasonic head disposed in the nozzle and the ultrasonic head
provides the ink with ultrasonic vibrations, the ink is ejected
in the form of fine droplets. Further, when the ink droplets are
ejected from the ultrasonic head, electric charges are given to
the ink droplets by electrodes in the inkjet nozzle.

[0099] Further, when the ink droplets ejected from the
ultrasonic head pass by a deflector disposed in the inkjet
nozzle, the locus of the ink droplets is curved toward a pre-
determined direction by the electric charges given to the ink
droplets and are ejected to the fastener tape 6 or the fastener
element 11 to form desired pattern and color.

[0100] Further, the ink droplets ejected to the fastener tape
6 is fixed to the fastener tape 6 after permeating the fibers
constituting the fastener tape 6. Further, the ink droplets
ejected to the fastener element 11 are received by the plurality
of semispherical recesses 13 disposed in zigzag on the first
surface 12a of the fastener element 11 and are fixed to the first
surface 12a.

[0101] In particular, since the recesses 13 formed in the
fastener element 11 of the first embodiment have a predeter-
mined size and a predetermined spatial capacity as described
above, the ink droplets ejected to the fastener element 11 can
be received by the fixing spaces of the recesses 13 with
certainty and the ink droplets can be stably fixed to the first
surface 12a of the fastener element 11.

[0102] For this reason, the adjacent ink droplets attached to
the first surface 12a of the fastener element 11 can be effec-
tively prevented from being mixed with each other. Further, in
the fastener element 11 of the first embodiment, since the
second recesses 135 formed smaller than the first recesses
13a are disposed at circumferential portions of the body 11¢
and the first recesses 13a having flaws in some portions of the
semispherical bodies are disposed at circumferential portions
of'the coupling head 114, circumferential portion of the neck
115, and circumferential portions of the body 11¢, the ink
droplets can be stably received by the first and second
recesses 13a and 135 to be fixed even in the circumferential
portions of the first surface 12a.

[0103] Thereafter, a desired pattern (for example, an alpha-
bet letter) or color is continuously dyed in the fastener tape 6
and the fastener element 11 as illustrated in FIG. 1 and the
contour of the pattern or color is formed clearly and neatly, by
heat-treating the slide fastener 10 where ink droplets are
attached to the fastener tape 6 and the fastener element 11,
making it possible to obtain the slide fastener 10 with an
enhanced outer appearance.

[0104] Theheat treatment is performed by passing the slide
fastener 10, for example, through a heated atmosphere, and is
also called a dry heat treatment. Although an example of
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ejecting ink droplets to the slide fastener 10 having a prede-
termined length to perform a heat treatment has been
described until now, according to the invention, the slide
fastener 10 may also be obtained, for example, by ejecting
and attaching ink droplets to a continuous fastener stringer 1
which is not yet cut to a predetermined length, subsequently
performing a heat treatment on the continuous fastener
stringer 1 to dye the continuous fastener stringer 1, then
mounting an upper stopper 3, a separable bottom end stop 4,
and a slider 5 on a pair of fastener stringers 1, and cutting the
fastener stringers 1 by a predetermined length.

[0105] Further, although a case of coloring the slide fas-
tener 10 by using a dye ink has been described in the above-
described dyeing method which is an inkjet method, in the
invention, it is also possible to color the slide fastener 10 by
using a pigment ink instead of a dye ink. The pigment ink is
different from a dye ink where dye is dissolved in a solvent,
and is a type of ink where pigments are not dissolved in a
solvent but are dispersed in the solvent. Even when the slide
fastener 10 is colored by using the pigment ink, ink droplets
can be stably fixed to the fastener element 11 and the contour
of the pattern or color can be shown clearly.

[0106] Further, in the invention, when the fastener tape 6
and the fastener element 11 are colored as described above, a
color treatment may be performed in the form of a slide
fastener 10 and may also be performed in the form of a
fastener chain or in the form of a fastener stringer 1.

[0107] In addition, the slide fastener 10 according to the
first embodiment may be dyed through piece-eying instead of
being colored by using the above-described inkjet method.
[0108] When piece-dyed, dyeing is done in the form of a
fastener chain before the slider 5 is mounted or in the form of
the fastener stringer 1. For example, the fastener chain (or
fastener stringer 1) is wound on a dyeing beam to overlap in
several layers and is accommodated in a dyeing pot while the
fastener chain remains wound on the beam, and the fastener
chain is dyed in the dyeing pot.

[0109] In this case, in the fastener chain according to the
first embodiment, the plurality of recesses 13 are formed on
the entire first surface 124 of each fastener element 11. Fur-
ther, it appears that the portions of the first surface 12a where
the recesses 13 are not disposed are formed to be planar when
viewed by naked eyes, but when observed in an order of
micrometer through a microscope and the like, high and low
portions are formed in the plane because of the formation of
the recesses 13 and the plane has slight height differences.
[0110] Accordingly, even if the fastener chain is wound on
the beam to overlap in several layers, a small gap is formed
between a surface of a fastener element 11 wound on a layer
and a rear surface of a fastener element 11 wound on the next
layer. For this reason, when the fastener chain is dyed in the
dyeing pot, a dye can be smoothly and widely spread on a
surface and a rear surface of the fastener element 11 by
circulating the dye in the gap. As a result, the fastener chain
can be uniformly and stably dyed to have a desired color
without generating color stains in the fastener element 11.
[0111] Furthermore, with regard to the slide fastener 10 of
the first embodiment, the first surface 12a of the fastener
element 11 may be painted and colored through ejection.
Further, the fastener element 11 may be plated with a metal, or
the fastener stringer 1 may be deposited in a predetermined
atmosphere (for example, in an aluminum atmosphere) so
that a surface of the fastener element 11 may be surface-
treated by forming a film thereon. Further, a surface of the
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fastener element 11 may be surface-treated by adhering a
sheet-shaped film thereto through thermal transfer.

[0112] In addition, when the slide fastener 10 of the first
embodiment is surface-treated, for example, colored through
painting, metal plating or deposition as described above,
since the plurality of recesses 13 is disposed on the first
surface 12a of each fastener element 11 and a fine fixing space
having a predetermined capacity is formed in each recess 13,
some portion of the paint film or the film enter the fixing space
to be fixed with certainty. Accordingly, since an attaching
strength between the first surface 12a of the fastener element
11 and the paint film or film formed on the first surface 12a
can be remarkably increased, the paint film or film formed on
the fastener element 11 cannot be easily peeled off.

[0113] In regard to the dyeing and painting, dyeing means
that a surface of a resin and an interior near the surface are
colored by a dye and painting means that a color is stacked on
a surface. For this reason, when a fastener tape and a fastener
element are dyed, it is preferable that the fastener tape and the
fastener element are made of a material which can be dyed by
the same dye. For example, it is preferable that when the
material of the fastener tape is a polyester resin, the fastener
element is made of a polyester resin or a polybutylene tereph-
talate, and it is preferable that when the material of the fas-
tener tape is a polyamide resin, the fastener element is made
of'a polyamide resin.

[0114] Further, when the slide fastener 10 of the first
embodiment is surface-treated by adhering a sheet-shaped
film through thermal transfer, since the plurality of recesses
13 is disposed on the first surface 12a of each fastener element
11 and a fine fixing space having a predetermined capacity is
formed in each recess 13, an adhesive enters the fixing space
to be fixed. Accordingly, since a bonding strength between the
first surface 12a of the fastener element 11 and the film
adhered onto the first surface 12a can be remarkably
increased, the film adhered to the first surface 12a of the
fastener element 11 cannot be easily peeled off.

[0115] In addition, in the slide fastener 10 according to the
first embodiment, it has been described that the recesses 13
are formed only on the first surface 12a of the fastener ele-
ment 11. However, the invention is not limited thereto, but the
semispherical recesses 13 maybe formed not on the first sur-
face 12a of the fastener element 11 but only on the second
surface 125 on the opposite side thereof, or may be formed on
both the first surface 124 and the second surface 125.

[0116] For example, if the semispherical recesses 13 are
formed on both the first surface 124 and the second surface
125 of the fastener element 11, as illustrated in FIG. 1, the
fastener tape 6 and an outer surface (first surface 12a) of the
fastener element 11 may be colored to have desired shape and
color by using an inkjet method, and as illustrated in FIG. 5,
the fastener tape 6 and a rear surface (second surface 125) of
the fastener element 11 may be easily colored to have desired
shape (for example, alphabet letter) and color.

[0117] Further, in the slide fastener 10 according to the first
embodiment, although the fastener element 11 has a sym-
metrical shape on a surface side and a rear surface side of the
fastener tape 6, the fastener element 11 may have different
shapes on a surface side and a rear surface side of the fastener
tape 6 in the invention.

[0118] For example, as illustrated in FIGS. 6 and 7 as a
modified example of the first embodiment, in a slide fastener
20 according to the modified example, a fastener element 21
has different shapes on a surface side and a rear surface side
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of the fastener tape 6. That is, a half portion (see FIG. 7)
disposed on a tape surface side of the fastener element 21 has
abody 11c¢, a neck 115, and a coupling head 114 as in the first
embodiment, but a half portion (see FI1G. 6) disposed on atape
rear surface side of the fastener element 21 has a body 21¢
fixedly attached to the fastener tape 6, and a substantially
triangular head 214 installed to extend from the body 21¢ to
an outer side of the fastener tape 6. In this case, the surfaces of
the body 11¢, the neck 115, and the coupling head 11a dis-
posed on the tape surface side form a first surface 22q, and the
surfaces of the body 21¢ and the head 21a disposed on the
tape rear surface side form a second surface 2264.

[0119] Further, the plurality of recesses 13 is disposed in
zigzag on both the first surface 22a and the second surface
22b of the fastener element 21 according to the modified
example, and the recesses 13 disposed on the first and second
surfaces 22a and 224 are formed to have a semispherical
shape each having the same size. In this case, the recesses 13
disposed on the first and second surfaces 22a and 224 are
disposed at a ratio of one to twenty five recesses 13 per area of
1 mm?, and preferably at a ratio of nine to sixteen recesses 13
per area of 1 mm?>.

[0120] The recesses 13 (except for the recesses 13 having a
flaw therein) disposed on the first and second surfaces 22a
and 22b have a capacity of 0.002 mm> to 0.27 mm® and a
diameter of 0.05 mm to 0.5 mm. Further, on the first and
second surfaces 22a and 225, the interval between the adja-
cent recesses 13 is set to 0.05 mm to 0.3 mm.

[0121] Inthis condition, in regard to the slide fastener 20 of
the modified example having the fastener element 21 where
the recesses 13 are formed on the first and second surfaces
22a and 225, when the front and back surfaces of the fastener
tape 6 and the fastener element 21 are colored through an
inkjet method, the ink droplets ejected onto the first surface
22a of the fastener element 21 may be received by the plural-
ity of semispherical recesses 13 disposed in zigzag and may
be stably fixed to the first surface 22aq, as in the first embodi-
ment. Further, the ink droplets ejected to the second surface
22b of the fastener element 21 may also be received by the
plurality of semispherical recesses 13 disposed in zigzag and
stably fixed to the second surface 224.

[0122] Thereafter, a desired pattern or color is continuously
dyed on the front and back surfaces of the fastener tape 6 and
the fastener element 21 by heat-treating the slide fastener 20
where ink droplets are attached to the front and back surface
of the fastener tape 6 and the fastener element 21, and it is
possible to obtain the slide fastener 20 where the contour of
the pattern or color thereof is formed clearly and neatly.
Further, the design of the pattern is not specifically limited,
and the pattern includes a pattern having two or more colors.
[0123] Meanwhile, since the plurality of recesses 13 is
formed on the entire first surface 22a and second surface 224
of each fastener element 21 when the above-described fas-
tener chain for the slide fastener 20 according to the modified
example is dyed through piece-dyeing, the dye can be
smoothly and widely spread on the surface and rear surface of
the fastener element 21 when the fastener chain is wound on
the beam and is dyed in a dyeing pot. For this reason, the
fastener chain can be uniformly and stably dyed to have a
desired color without generating color stains in the fastener
element 21.

[0124] In regard to the slide fastener 20 according to the
modified example, when the first and second surfaces 22a and
22b of the fastener element 21 are painted and colored
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through ejection, surface-treated through metal plating or
deposition, or surface-treated by adhering a sheet-shaped film
through thermal transfer, the attaching strength or bonding
strength of the paint film, the coating or the film disposed on
the first and second surfaces 22a and 225 can be increased and
the paint film, the coating, or the film cannot be easily peeled
off from the first and second surfaces 22a and 225.

[0125] Further, in the slide fastener 20, the half portion on
the first surface 22a side of the fastener element 21 and the
half portion of the second surface 225 side have different
shapes, and may give different impressions to a user.

[0126] A recess 13 is formed neither on a second surface
225 side surface (see FIG. 6) of the coupling head 11a dis-
posed on the tape surface side nor on a first surface 22a side
surface (see FIG. 7) of the coupling head 21a disposed on a
tape rear surface side. This is for securing strength against the
front and back force by allowing the second surface 226 side
surface of the coupling head 114 and the first surface 22a side
surface of the counterpart coupling head 21a to contact each
other on a wider surface when the left and right fastener
elements 21 are coupled to each other.

Second Embodiment

[0127] FIG. 8 is an enlarged perspective view illustrating a
fastener element of a slide fastener according to a second
embodiment. FIG. 9 is a front view of the fastener element,
and FIG. 10 is a sectional view of the fastener element.
[0128] In a slide fastener 30 according to the second
embodiment, a plurality of semispherical bosses 33 is formed
on a first surface 324 of each fastener element 31 instead of
the plurality of semispherical recesses 13 formed in the
above-described fastener element 11 of the first embodiment,
and the other configurations are substantially the same as the
above-described slide fastener 30 according to the first
embodiment.

[0129] Thus, in the second embodiment, the configurations
of'the plurality of bosses 33 formed on the first surface 32a of
each fastener element 31 will be mainly described, and the
components and members having the same configurations as
the above-described slide fastener 30 of the first embodiment
will be provided with the same reference numerals and a
description will be omitted. Further, in the third to fifth
embodiments which will be described below, the components
and members having the same configurations as the above-
described slide fastener 10 of the first embodiment will also
be provided with the same reference numerals and a descrip-
tion thereof will be omitted.

[0130] In each fastener element 31 of the second embodi-
ment, a plurality of semispherical bosses 33 having the same
shape and size is disposed in zigzag on the substantially entire
first surface 32a. Further, if the bosses 33 have similar shapes,
the bosses 33 may be formed to have different sizes. Further,
the shape of the bosses 33 is not limited to the semispherical
shape, but conic shapes or frustum shapes may be employed.
[0131] In this case, the bosses 33 formed in each fastener
element 31 are disposed at a ratio of one to twenty five bosses
33 per area of 1 mm?®. In particular, when colored at a reso-
Iution of 180 dpi through an inkjet method, it is preferable that
the bosses are disposed at a ratio of nine to sixteen.

[0132] Further, in the fastener element 31 of the second
embodiment, a space is formed between a plane connecting
the apexes of the bosses 33 and the first surface 32a of the
fastener element 31 which is flat, by forming the bosses 33 on
the first surface 32a. The space formed in the second embodi-
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ment functions as a fixing space for receiving and fixing ink
droplets, for example, when the fastener element 31 is colored
through the inkjet method, and functions as a fixing space for
circulating a dye and widely spreading the dye on the first
surface 32q of the fastener element 31, for example, when the
fastener chain is dyed through piece-dyeing.

[0133] In this case, the capacity of the fixing space formed
for one boss 33 is set to 0.002 mm? to 0.27 mm?>. Here, the
capacity of the fixing space formed for one boss 33 is, for
example, a value obtained by calculating the capacity of the
fixing space in a predetermined region and dividing the cal-
culated capacity of the fixing space by the number of bosses
33 disposed in the predetermined region.

[0134] Further, the diameter of each boss 33 disposed on
the first surface 32a is set to 0.05 mm to 0.5 mm, and the
interval between the adjacent bosses 33 is set to 0.05 mm to
0.3 mm.

[0135] Inthis condition, in regard to the slide fastener 30 of
the second embodiment having the fastener element 31 where
the bosses 33 are formed on the first surface 324, when the
fastener tape 6 and the fastener element 31 are colored at a
resolution of 180 dpi through an inkjet method, the ink drop-
lets ejected onto the first surface 324 of the fastener element
31 are received by the fixing space having a predetermined
capacity formed near the bosses 33 disposed in zigzag, and
the ink droplets can be stably fixed to the first surface 324a of
the fastener element 31. For this reason, the adjacent ink
droplets attached to the first surface 32a can be effectively
prevented from being mixed with each other.

[0136] Thereafter, a desired pattern or color is continuously
given to the fastener tape 6 and the fastener element 31 and the
contour of the pattern or color is formed clearly and neatly, by
heat-treating the slide fastener 30 where ink droplets are
attached to the fastener tape 6 and the fastener element 31,
making it possible to obtain the slide fastener 30 with an
enhanced appearance.

[0137] Meanwhile, when the fastener chain for the slide
fastener 30 according to the second embodiment is dyed
through piece-dyeing, since the fixing space having a prede-
termined capacity is disposed near the bosses 33 on the first
surface 32a of each fastener element 31, the dye can more
smoothly and widely spread to the surface or rear surface of
the fastener element 31 when the fastener chain is wound on
a beam and is dyed in a dyeing pot. For this reason, the
fastener chain can be uniformly and stably dyed to have a
desired color without generating color stains in the fastener
element 31.

[0138] Further, in regard to the slide fastener 30 according
to the second embodiment, when the first surface 32a of the
fastener element 31 is painted and colored through ejection,
surface-treated through metal plating or deposition, or sur-
face-treated by adhering a sheet-shaped film through thermal
transfer, the attaching strength or bonding strength between
the first surface 32a and the paint film, the coating, or the film
formed on the first surface 32a can be increased and the paint
film, the coating, or the film cannot be easily peeled off from
the first surface 32a as the fixing space having a predeter-
mined capacity is disposed near the bosses 33 on the first
surface 32a of each fastener element 31.
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Third Embodiment

[0139] FIG. 11 is an enlarged perspective view illustrating
a fastener element of a slide fastener according to a third
embodiment, and FIG. 12 is a front view of the fastener
element.

[0140] Inaslide fastener 40 according to the third embodi-
ment, a plurality of groove-shaped recesses 43 formed in
parallel to a widthwise direction of a fastener tape 6 is formed
on a first surface 424 of each fastener element 41 instead of
the plurality of semispherical recesses 13 formed in the
above-described fastener element 11 of the first embodiment.
The slide fastener 40 according to the third embodiment has
substantially the same configuration as the above-described
slide fastener 10 according to the first embodiment except that
the above-described groove-shaped recesses 43 are formed
on the first surface 424 of the fastener element 41.

[0141] In each fastener element 41 of the third embodi-
ment, the plurality of groove-shaped recesses 43 parallel to
the widthwise direction of the fastener tape 6 is disposed at a
predetermined interval on substantially the entire first surface
42a. In this case, each groove-shaped recess 43 has a semi-
circular cross-section and the groove width of each recess 43
is set to the same size. In the third embodiment, spaces formed
in the recesses 43 function as fixing spaces. In the third
embodiment, portions between the recesses 43 may be admit-
ted as bosses, and it may be expressed that a plurality of
ridge-shaped bosses parallel to the widthwise direction of the
fastener tape 6 is disposed on the first surface 42a of the
fastener element 41.

[0142] Further, in the invention, if the groove-shaped
recesses 43 have similar cross-sectional shapes, the groove-
shaped recesses 43 may be formed to have different sizes.
Further, the cross-sectional shape of the groove-shaped
recesses 43 is not limited to a semicircular shape, but trian-
gular shapes or rectangular shapes may also be employed.
[0143] In this case, as illustrated by an imaginary line in
FIG. 12, the groove-shaped recesses 43 disposed in each
fastener element 41 are disposed at a ratio of one to twenty
five recesses per area of 1 mm?. That is, the groove-shaped
recesses 43 are disposed at a ratio of one to twenty five
recesses in an interval of 1 mm in a lengthwise direction of the
fastener tape 6. In particular, when a color treatment is per-
formed at a resolution of 180 dpi through an inkjet method, it
is preferable that the groove-shaped recesses 43 are disposed
at a ratio of three to four recesses per an interval of 1 mm.
[0144] Further, in the fastener element 41 of the third
embodiment, the size of the groove width of each groove-
shaped recess 43 is set to 0.05 mm to 0.5 mm, and the interval
between the groove-shaped recesses 43 is set to 0.05 mm to
0.3 mm.

[0145] Inthis condition, in regard to the slide fastener 40 of
the third embodiment having the fastener element 41 where
the plurality of groove-shaped recesses 43 is formed on the
first surface 424, when the fastener tape 6 and the fastener
element 41 are colored at a resolution of 180 dpi through an
inkjet method, the ink droplets ejected onto the first surface
42a of the fastener element 41 may be received by the fixing
spaces of the plurality of groove-shaped recesses 43 disposed
in parallel to the widthwise direction of the fastener tape 6,
and the ink droplets may be stably fixed to the first surface 42a
of the fastener element 41. For this reason, the adjacent ink
droplets attached to the first surface 42a can be effectively
prevented from being mixed with each other.
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[0146] Thereafter, a desired pattern or color is continuously
given to the fastener tape 6 and the fastener element 41 and the
contour of the pattern or color is clearly and neatly formed by
heat-treating the slide fastener 40 where ink droplets are
attached to the fastener tape 6 and the fastener element 41,
making it possible to obtain the slide fastener 40 whose outer
appearance is enhanced.

[0147] Meanwhile, since the above-described plurality of
groove-shaped recesses 43 is formed on the first surface 42a
of each fastener element 41 when the fastener chain for the
slide fastener 40 according to the third embodiment is dyed
through piece-dyeing, the dye can smoothly and widely
spread on the surface or rear surface of the fastener element 41
when the fastener chain is wound on the beam and is dyed in
a dyeing pot. For this reason, the fastener chain can be uni-
formmly and stably dyed to have a desired color without
generating color stains in the fastener element 41.

[0148] In regard to the slide fastener 40 according to the
third embodiment, when the first surface 42a of the fastener
element 41 is painted and colored through ejection, or the first
surface 42a of the fastener element 41 is surface-treated
through metal plating or deposition, or surface-treated by
adhering a sheet-shaped film through thermal transfer, since
the plurality of groove-shaped recesses 43 is formed on the
first surface 42a of each fastener element 41, the attaching
strength or bonding strength between the first surface 42a and
the paint film, the coating, or the film formed on the first
surface 42a can be increased and the paint film, the coating, or
the film cannot be easily peeled off from the first surface 42a.

Fourth Embodiment

[0149] FIG. 13 is an enlarged perspective view illustrating
a fastener element of a slide fastener according to a fourth
embodiment of the invention.

[0150] In a slide fastener 50 according to the fourth
embodiment, a plurality of groove-shaped recesses 53 paral-
lel to a lengthwise direction of the fastener tape 6 is formed on
a first surface 524 of each fastener element 51 instead of the
plurality of groove-shaped recesses 43 parallel to the width-
wise direction of the fastener tape 6 in above-described the
fastener element 41 of the third embodiment. Further, the
slide fastener 50 according to the fourth embodiment has
substantially the same configuration as the slide fastener 40
according to the above-described third embodiment except
that the groove-shaped recesses 53 are formed in the length-
wise direction of the fastener tape 6.

[0151] That s, in each fastener element 51 according to the
fourth embodiment, the plurality of groove-shaped recesses
53 parallel to the lengthwise direction of the fastener tape 6 is
disposed at a predetermined interval on substantially the
entire first surface 52q. In this case, the groove-shaped
recesses 53 have a semicircular cross-section, and the grooves
width of the recesses 53 are set to the same size. In the fourth
embodiment, the spaces formed in the recesses 53 function as
fixing spaces.

[0152] Inthis case, the groove-shaped recesses 53 disposed
in each fastener element 51 are disposed at a ratio of one to
twenty five recesses per area of | mm? (that s, at a ratio of one
to twenty five recesses in an interval of 1 mm in the widthwise
direction of the tape). In particular, when a color treatment is
performed at a resolution of 180 dpi through an inkjet
method, it is preferable that the recesses 53 are disposed at a
ratio of three to four recesses.
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[0153] Further, in the fastener element 51 of the fourth
embodiment, the size of the groove width of each groove-
shaped recess 53 is set to 0.05 mm to 0.5 mm, and the interval
between the groove-shaped recesses 53 is set to 0.05 mm to
0.3 mm.

[0154] Inthis condition, in regard to the slide fastener 50 of
the fourth embodiment having the fastener element 51 where
the plurality of groove-shaped recesses 53 is formed on the
first surface 524, when the fastener tape 6 and the fastener
element 51 are colored at a resolution of 180 dpi through an
inkjet method, the ink droplets ejected onto the first surface
52a of the fastener element 51 may be received by the plural-
ity of groove-shaped recesses 53 disposed parallel to the
lengthwise direction of the fastener tape 6, and the ink drop-
lets may be stably fixed to the first surface 524 of the fastener
element 51. For this reason, the adjacent ink droplets attached
to the first surface 52a can be effectively prevented from
being mixed with each other.

[0155] Further, when the fastener chain for the slide fas-
tener 50 according to the fourth embodiment is dyed through
piece-dyeing, and in regard to the slide fastener 50 when the
first surface 52a of the fastener element 51 is painted and
colored through ejection, or when the first surface 52a of the
fastener element 51 is surface-treated through metal plating
or deposition or surface-treated by adhering a sheet-shaped
film through thermal transfer, the same eftect as in the above-
described third embodiment can be obtained. In addition, the
directions where the above-described groove-shaped
recesses 43 and 53 are formed are not limited to the directions
parallel to the widthwise direction or the lengthwise direction
of'the fastener tape 6, but the recesses 43 and 53 may also be
formed, for example, in a direction inclined at a predeter-
mined angle with respect to the widthwise direction of the
fastener tape 6.

Fifth Embodiment

[0156] FIG. 14 is an enlarged front view illustrating a fas-
tener element of a slide fastener according to a fifth embodi-
ment of the invention.

[0157] Ina slide fastener 60 according to the fifth embodi-
ment, a plurality of square pyramidal recesses 63 is formed on
a first surface 62a of each fastener element 61 instead of the
plurality of semispherical recesses 13 formed in the above-
described fastener element 11 of the first embodiment.
[0158] That s, in each fastener element 61 according to the
fifth embodiment, the plurality of recesses 63 having a square
pyramidal shape of the same size is disposed in zigzag on the
first surface 62a. In the fifth embodiment, the spaces formed
in the recesses 63 function as fixing spaces.

[0159] In this case, all the recesses 63 formed on the first
surface 62a have the same shape and size, and are disposed at
a ratio of one to twenty five recesses and preferably at a ratio
of nine to sixteen recesses per area of 1 mm?. Further, the
recesses 63 disposed on the first surface 62a have a capacity
0f 0.002 mm? to 0.27 mm?>, and the length of one side of the
recess 63 on the first surface 624 is set to 0.05 mm to 0.5 mm.
[0160] Inthis condition, in regard to the slide fastener 60 of
the fifth embodiment having the fastener element 61 where
the plurality of square pyramidal recesses 63 is formed on the
first surface 624, when the fastener tape 6 and the fastener
element 61 are colored at a resolution of 180 dpi through an
inkjet method, the ink droplets ejected onto the first surface
624 of the fastener element 61 are received by the plurality of
square pyramidal recesses 63, and the ink droplets can be
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stably fixed to the first surface 62a of the fastener element 61.
For this reason, the adjacent ink droplets attached to the
surface of the element can be effectively prevented from
being mixed with each other.

[0161] Meanwhile, when the fastener chain for the slide
fastener 60 according to the fifth embodiment is dyed through
piece-dyeing, the plurality of square pyramidal recesses 63 is
formed on the first surface 62a of each fastener element 61,
and when portions of the first surface 62a where the recesses
63 are not disposed are observed in an order of micrometer
through a microscope and the like, the plane has slight height
differences.

[0162] Accordingly, even if the fastener chain is wound on
the beam to overlap in several layers, a small gap is formed
between a surface of a fastener element 61 wound on a layer
and a rear surface of a fastener element 61 wound on the next
layer. For this reason, when the fastener chain is dyed in the
dyeing pot, a dye can be smoothly and widely spread on a
surface and a rear surface of the fastener element 61. For this
reason, the fastener chain can be uniformly and stably dyed to
have a desired color without generating color stains in the
fastener element 61.

[0163] Further, in regard to the slide fastener 60 according
to the fifth embodiment, when the first surface 62a of the
fastener element 61 is painted and colored through ejection,
or when the first surface 62a of the fastener element 61 is
surface-treated through metal plating or deposition, or sur-
face-treated by adhering a sheet-shaped film through thermal
transfer, the attaching strength or bonding strength of the
paint film, the coating, or the film can be increased and the
paint film, the coating, or the film cannot be easily peeled off
from the first surface 524 as in the above-described first
embodiment.

[0164] Further, it has beendescribed in the above-described
first to fifth embodiments that in regard to the slide fasteners
10 to 60, the fastener tape 6 and the fastener elements 11 to 61
are colored through an inkjet method. However, in the slide
fasteners 10 to 60 according to the invention, recesses or
bosses having the same shapes (or similar shapes) as the
recesses or bosses formed in the fastener elements 11 to 61
may be formed in the same conditions as in the fastener
elements 11 to 61, for example, even in the upper stopper 3 or
the first surface and/or the second surface of the separable
bottom end stop 4.

[0165] Accordingly, when the fastener tape 6 and the fas-
tener elements 11 to 61 of the slide fasteners 10 to 60 are
colored through an inkjet method, the upper stopper 3 or the
separable bottom end stop 4 may also be colored through an
inkjet method. Moreover, in this case, a desired pattern or
color are continuously given to the upper stopper 3 or the
separable bottom end stop 4 from the fastener tape 6 or the
fastener elements 11 to 61, and the contours of the pattern or
color can be clearly and neatly formed. For this reason, for
example, as illustrated in FIG. 15, a continuous pattern (for
example, an alphabet letter) or color may be neatly and stably
given to the fastener tape 6, the fastener element 11, the upper
stopper 3, or the separable bottom end stop 4.

[0166] Further, likewise, in the slide fasteners 10 to 60
according to the invention, recesses or bosses having the same
shapes (or similar shapes) as the recesses or bosses formed in
the fastener elements 11 to 61 may be formed in the same
conditions as in the fastener elements 11 to 61 even on the first
surface and/or the second surface of the slider. In this case, as
aslider, it is preferable that, for example, as illustrated in FIG.
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16, a slider 8 (also called a flat slider in some cases) where a
tab is rotatably attached to a side surface of the slider and an
upper blade is apt to be exposed to a surface is used.

[0167] Accordingly, also when the slider 8 is colored
through an inkjet method, as illustrated in FIG. 16, a desired
pattern (for example, an alphabet letter) or color is continu-
ously given to the slider 8 from the fastener tape 6 or the
fastener element 11 and the contour ofthe pattern or color can
be clearly and neatly formed. For this reason, a continuous
pattern or color may be neatly and stably given to the fastener
tape 6, the fastener element 11, and the slider 8.

[0168] Further, in the above embodiments, the recesses or
bosses on the surface of the fastener element are formed
simultaneously when the fastener element is injection-
molded or die-cast, but the invention is not limited thereto and
the recesses or bosses may be post-processed, for example,
after the fastener element is formed. In this case, a processing
of pressing a roller having convexo-concavities on the fas-
tener element or a processing through cutting may be used as
the post-processing.

[0169] When a metallic fastener element is used, coating
may be performed by applying a synthetic resin on the metal-
lic surface of the fastener element in order to easily fix a
coloring material to the fastener element. In this case, since
the resin layer formed on the surface of the fastener element
does not fill up the fixing spaces of the recesses or bosses on
a surface of the fastener element even after coating, the col-
oring material can be stably fixed to the fixing spaces when
the fastener element is colored (dyed) by the coloring material
afterward. Further, by using a transparent resin layer as the
resin layer formed on a surface of the fastener element, a
metal-specific color tone can be given to the colored fastener
element.

DESCRIPTION OF REFERENCE NUMERALS

[0170] 1 Fastener stringer
[0171] 2 Element row
[0172] 3 Upper stopper
[0173] 4 Separable bottom end stop
[0174] 5 Slider

[0175] 6 Fastener tape
[0176] 6a Tape main body
[0177] 64 Element mounting portion
[0178] 6c Core thread
[0179] 8 Slider

[0180] 10 Slide fastener
[0181] 11 Fastener element
[0182] 11a Coupling head
[0183] 115 Neck

[0184] 11c¢ Body

[0185] 11d Shoulder
[0186] 11e Concave recess
[0187] 12a First surface
[0188] 1254 Second surface
[0189] 13 Recess

[0190] 13a First recess
[0191] 135 Second recess
[0192] 20 Slide fastener
[0193] 21 Fastener element
[0194] 21a Head

[0195] 215 Body

[0196] 22a First surface
[0197] 2254 Second surface
[0198] 30 Slide fastener
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[0199] 31 Fastener element
[0200] 32a First surface
[0201] 33 Boss

[0202] 40 Slide fastener
[0203] 41 Fastener element
[0204] 42a First surface
[0205] 43 Recess

[0206] 50 Slide fastener
[0207] 51 Fastener element
[0208] 52a First surface
[0209] 53 Recess

[0210] 60 Slide fastener
[0211] 61 Fastener element
[0212] 62a First surface
[0213] 63 Recess

1. A fastener stringer including:

a fastener tape; and

a plurality of fastener elements attached along one mar-

ginal part of the fastener tape, at least one surface of each
of the fastener elements being colored or surface-
treated,

wherein a plurality of fine fixing spaces is disposed on at

least one surface of the fastener element which is colored
or surface-treated.

2. The fastener stringer of claim 1, wherein recesses or
bosses are disposed at a ratio of one to twenty five recesses or
bosses per 1 mm?® on at least one surface of the fastener
element which is colored or surface-treated, and the fixing
spaces are defined by spaces formed in the recesses, or spaces
formed around the bosses.

3. The fastener stringer of claim 2, wherein a predeter-
mined interval is formed between the adjacent recesses or the
adjacent bosses.

4. The fastener stringer of claim 2, wherein the recesses or
the bosses are formed to have a semispherical shape, a conic
shape, or a frustum shape.
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5. The fastener stringer of claim 4, wherein a capacity of a
space formed for one of the recesses or the bosses is set to
0.002 mm® to 0.27 mm’.

6. The fastener stringer of claim 4, wherein the plurality of
recesses or bosses disposed on the one surface of the fastener
element is formed to have the same shapes or similar shapes.

7. The fastener stringer of claim 4, wherein the plurality of
recesses or bosses disposed on the one surface of the fastener
element is disposed in zigzag.

8. The fastener stringer of claim 2, wherein the recesses or
the bosses are formed to have a groove shape or a ridge shape
along a predetermined direction.

9. The fastener stringer of claim 2, wherein the fastener
element is colored through an inkjet method.

10. The fastener stringer of claim 2, wherein the fastener
element and the fastener tape are colored to have a pattern.

11. The fastener stringer of claim 2, wherein the fastener
element is colored through post dyeing.

12. The fastener stringer of claim 2, wherein the fastener
element has a body fixedly attached to the fastener tape, a
neck extending from the body to an outer side of the fastener
tape, and a coupling head disposed at a tip end of the neck, and
a side wall surface of the body facing an inner side of the
fastener tape is formed to be flat.

13. A slide fastener, wherein the slide fastener has the
fastener stringer claimed in claim 1.

14. The slide fastener of claim 13, wherein, in at least one
of an upper stopper disposed at one end of an element row
formed by the fastener elements, a lower stopper or a sepa-
rable bottom end stop disposed at an opposite end of the
element row, and a slider slidable along the element row, the
plurality of recesses or bosses is formed at a ratio of one to
twenty five recesses or bosses per 1 mm? on a surface facing
the same direction as one surface on which the recesses or
bosses of the fastener element are disposed.
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