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(54) COMPOUND NEEDLE

(57) Provided is a compound needle in which a con-
nected portion of a slider having two blades laid overlap-
ping each other is rigidly fixed. A compound needle (1α)
includes a needle body (2) that has a hook (20), and a
slider (3) configured to move relative to the needle body
(2) to open and close the hook (20) . The slider (3) in-
cludes a slider body (4) that has a fitting groove (41), an
inner blade (5) that is laminar, and has an inner fitting
region (50) that is fitted into the fitting groove (41) and is
positioned on a bottom (41b) side of the fitting groove
(41), an outer blade (6) that is laminar, and has an outer
fitting region (60) that is fitted into the fitting groove (41)
and is positioned on an opening (41o) side of the fitting
groove (41), the outer blade (6) being laid overlapping a
surface of the inner blade (5) with part of a surface of the
inner fitting region (50) exposed to the outside, and a
crimped portion (7) that is constituted by a constituent
material of the slider body (4) that was plastically de-
formed through crimping. The crimped portion (7) in-
cludes an inner crimped portion (72) that covers at least
part of the exposed part of the inner fitting region (50),
and an outer crimped portion (71) that covers part of a
surface of the outer fitting region (60).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a compound
needle that includes a needle body and a slider.

BACKGROUND ART

[0002] One known example of a needle used in a flat
knitting machine is a compound needle that includes a
needle body with a hook, and a slider that moves relative
to the needle body (e.g., see Patent Document 1) . In this
compound needle, the slider is slidably fitted into a slider
groove that is formed in the needle body, and slides with
respect to the needle body to open and close the hook.
[0003] The slider includes a first slider (blade) that has,
at a leading end, a tongue, which serves as a portion for
opening and closing the hook, and a second slider (slider
body) that is mounted at a rear end of the first slider. The
first slider is made of two laminar members that have
substantially the same shape and are laid overlapping
each other, and the first slider is accommodated in the
slider groove formed in the needle body. The second
slider has, on one side thereof, a longitudinal groove (fit-
ting groove) into which the rear end of the first slider is
fitted. The first slider and the second slider are integrated
through crimping, for example, the side walls of the lon-
gitudinal groove in the second slider in a state in which
the rear end of the first slider is fitted into the longitudinal
groove in the second slider.

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0004] Patent Document 1:JP 2946323B

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] The fixation of the first slider and the second
slider using crimping is realized by plastically deforming
the constituent material of the second slider at a boundary
portion, on the surface side, between the first slider and
the second slider, so that the constituent material of the
second slider partially covers the surface of the laminar
member of the first slider that is located on the opening
side of the longitudinal groove.
[0006] In Patent Document 1, the two laminar mem-
bers having substantially the same shape are laid over-
lapping each other in the longitudinal groove in the sec-
ond slider, and thus there is the risk that the fixed portion
between the first slider (two laminar members) and the
second slider that was made through the crimping may
become loose with time. This is because the constituent
material of the second slider that was plastically de-

formed through the crimping directly acts on one of the
two laminar members that is located on the opening side
of the longitudinal groove, but does not actually act on
the other one that is located on the bottom side of the
longitudinal groove. In other words, the reason is that the
one of the two laminar members that is located on the
bottom side of the longitudinal groove is not directly fixed
to the second slider. If the laminar member located on
the bottom side of the longitudinal groove is not directly
fixed to the second slider, the first slider and the second
slider will be likely to become loose with time under ap-
plication of a moment to the boundary portion between
the first slider and the second slider.
[0007] The present invention was made in view of the
above-described circumstances, and it is an object there-
of to provide a compound needle in which a connected
portion of a slider having two blades laid overlapping each
other is rigidly fixed.

MEANS FOR SOLVING THE PROBLEMS

[0008] According to an aspect of the present invention,
a compound needle includes a needle body that has a
hook, and a slider configured to move relative to the nee-
dle body to open and close the hook,
wherein the slider includes:

a slider body that has a fitting groove formed in a
longitudinal direction of the slider body;
an inner blade that is laminar, and has an inner fitting
region that is fitted into the fitting groove and posi-
tioned on a bottom side of the fitting groove;
an outer blade that is laminar, and has an outer fitting
region that is fitted into the fitting groove and posi-
tioned on an opening side of the fitting groove, the
outer blade being laid overlapping a surface of the
inner blade with part of a surface of the inner fitting
region exposed to the outside; and
a crimped portion that is constituted by a constituent
material of the slider body that was plastically de-
formed through crimping, and

the crimped portion includes:

an inner crimped portion that covers at least part of
the exposed part of the inner fitting region; and
an outer crimped portion that covers part of a surface
of the outer fitting region.

[0009] According to one aspect of the compound nee-
dle, the inner blade is longer in a longitudinal direction
than the outer blade, and includes an exposed region
that is formed by the part of the surface of the inner fitting
region that is exposed to the outside.
[0010] According to one aspect of the compound nee-
dle in which the inner fitting region has the exposed re-
gion, the inner blade includes, in the exposed region, a
rear cutout portion from which part of the bottom of the
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fitting groove is exposed.
[0011] According to one aspect of the compound nee-
dle, the outer blade includes, in the outer fitting region,
an outer cutout portion from which part of the surface of
the inner fitting region is exposed to the outside.
[0012] According to one aspect of the compound nee-
dle in which the outer fitting region has the outer cutout
portion, the inner blade includes, at a position in the inner
fitting region that corresponds to the outer cutout portion,
an inner cutout portion from which part of the bottom of
the fitting groove is exposed to the outside.

EFFECTS OF THE INVENTION

[0013] In the compound needle, even if the two blades
(the inner blade and the outer blade) are fitted into the
fitting groove of the slider body while overlapping each
other, part of the surface of the region (inner fitting region)
of the inner blade that is fitted into the fitting groove is
exposed to the outside. Accordingly, in the compound
needle, when crimping the slider body to fix it to the two
blades, the constituent material of the slider body that
was plastically deformed through the crimping can direct-
ly act on both the inner blade and the outer blade. Spe-
cifically, by crimping an opening edge of the fitting groove
of the slider body in the vicinity of the exposed part of the
inner fitting region, the plastically deformed constituent
material of the slider body can cover the exposed part of
the inner fitting region. Accordingly, the inner blade can
be directly fixed to the slider body. Note that the outer
blade can be directly fixed to the slider body, by crimping
an opening edge of the fitting groove of the slider body.
This is because the substantially entire surface of the
outer blade is exposed to the outside, and thus the plas-
tically deformed constituent material of the slider body
can cover the surface of the region (outer fitting region)
of the outer blade that is fitted into the fitting groove.
[0014] As described above, in the compound needle,
as a result of both the inner blade and the outer blade
being directly fixed to the slider body through crimping,
the slider body and the two blades (the inner blade and
the outer blade) are rigidly fixed to each other. Accord-
ingly, even if a moment is continuously applied to a
boundary portion between the slider body and the two
blades, it is possible to prevent the slider body and the
two blades from becoming loose with time.
[0015] Since the inner blade includes the exposed re-
gion that is formed by the inner blade being longer than
the outer blade, part of the surface of the inner fitting
region can be easily exposed. As a result of the inner
blade including the exposed region, it is possible to en-
hance the degree of freedom of the positions and the
number of the crimped portions, depending on the differ-
ence in length between the inner blade and the outer
blade.
[0016] As a result of the exposed region including the
rear cutout portion, part of the bottom of the fitting groove
is exposed to the outside. Accordingly, by crimping an

opening edge of the fitting groove of the slider body in
the vicinity of the exposed region, the constituent material
of the slider body that is subject to plastic deformation
enters the rear cutout portion, and is provided in a space
formed by the bottom and the wall side of the fitting
groove, and the side face (face along the thickness di-
rection of the inner blade) of the inner fitting region. Ac-
cordingly, the plastically deformed constituent material
of the slider body not only covers the exposed region of
the inner fitting region but also supports the side face of
the inner fitting region, thus making it possible to fix the
inner blade to the slider body more rigidly.
[0017] As a result of the outer fitting region including
the outer cutout portion, part of the surface of the inner
fitting region can be easily exposed. Furthermore, as a
result of the outer fitting region including the outer cutout
portion, blades having substantially the same outer
shape and length can be used, and the inner blade and
the outer blade can be easily laid on the slider body.
[0018] As a result of providing the inner cutout portion
at a position in the inner fitting region that corresponds
to the outer cutout portion, part of the bottom of the fitting
groove is exposed to the outside. Accordingly, by crimp-
ing an opening edge of the fitting groove of the slider
body in the vicinity of the exposed part of the inner fitting
region, the constituent material of the slider body that is
subject to plastic deformation enters the inner cutout por-
tion via the outer cutout portion, and is provided in a space
formed by the bottom and the wall side of the fitting
groove, and the side face (face along the thickness di-
rection of the inner blade) of the inner fitting region. Ac-
cordingly, the plastically deformed constituent material
of the slider body not only covers the exposed part of the
inner fitting region but also supports the side face of the
inner fitting region, thus making it possible to rigidly fix
the inner blade to the slider body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIGS. 1A and 1B are diagrams illustrating a config-
uration of a compound needle according to a first
embodiment, where FIG. 1A is a diagram showing
the state where a hook of a needle body is closed,
and
FIG. 1B is a diagram showing the state where the
hook of the needle body is open.
FIG. 2 is a disassembled view of the compound nee-
dle according to the first embodiment.
FIGS. 3A and 3B illustrate the vicinity of crimped
portions of sliders included in the compound needle
according to the first embodiment, where FIG. 3A is
an enlarged view of a region enclosed by a dashed-
dotted line shown in FIG. 1, and FIG. 3B is a cross-
sectional view taken along a line (b)-(b) shown in
FIG. 3A.
FIG. 4 is a diagram illustrating a configuration of a
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slider included in a compound needle according to
a second embodiment.
FIG. 5A is a cross-sectional view taken along a line
(V) - (V) shown in FIG. 4, and FIG. 5B illustrates the
size of rear cutout portions.
FIG. 6 is a diagram illustrating a configuration of a
slider included in a compound needle according to
a third embodiment.
FIG. 7A is a cross-sectional view taken along a line
(VII) - (VII) shown in FIG. 6, and FIG. 7B illustrates
the size of an outer cutout portion.
FIGS. 8 illustrate the vicinity of crimped portions of
sliders included in a compound needle according to
a fourth embodiment, where FIG. 8A is an enlarged
view of the same region as the region enclosed by
dashed-dotted line in FIG. 6, and FIG. 8B is a cross-
sectional view taken along a line (b)-(b) shown in
FIG. 8A.
FIG. 9 is a cross-sectional view of the vicinity of a
crimped portion, according to another example of
the sliders included in the compound needle of the
fourth embodiment.

DESCRIPTION OF THE EMBODIMENTS

First Embodiment

[0020] A compound needle 1α according to a first em-
bodiment will be described with reference to FIGS. 1A,
1B, 2, 3A, and 3B. The upper and lower sides with respect
to the paper plane in FIGS. 1A and 1B, FIG. 2, and FIG.
3A are respectively the front and rear sides of the com-
pound needle 1α, the right and left sides with respect to
the paper plane are respectively the lower and upper
sides of the compound needle 1α, and the depth direction
with respect to the paper plane is the thickness direction
of the compound needle 1α. In FIG. 3B, the far and near
sides with respect to the paper plane are respectively the
front and rear sides of the compound needle 1α, the right
and left sides with respect to the paper plane are respec-
tively the lower and upper sides of the compound needle
1α, and the vertical direction with respect to the paper
plane is the thickness direction of the compound needle
1α.
[0021] As shown in FIGS. 1A, 1B, and 2, the compound
needle 1α includes a needle body 2 that has a hook 20,
and a slider 3 that moves relative to the needle body 2
to open and close the hook 20. The compound needle
1α of the present embodiment can be used in a two-bed
flat knitting machine or a four-bed flat knitting machine.
The configurations of the compound needle 1α of the first
embodiment will be described in detail below.

Needle Body

[0022] As shown in FIGS. 1A, 1B, and 2, the needle
body 2 includes the hook 20 provided at a leading end,
and a slider groove 21 formed in an upper face on the

leading end side. Blades (an inner blade 5 and an outer
blade 6) of the later-described slider 3 are slidably fitted
into the slider groove 21 (see FIGS. 1A and 1B). The
slider 3 (the inner blade 5 and the outer blade 6) slides
with respect to the needle body 2 to open and close the
hook 20. The open/close operation of the hook 20 will be
described in detail later when the inner blade 5 and the
outer blade 6 are described. The needle body 2 has, on
the upper face on the rear end side, an engaging portion
22 that protrudes upward so as to abut against the slider
3, and defines the retraction limit position when the slider
3 slides.

Slider

[0023] As shown in FIGS. 1A, 1B, and 2, the slider 3
includes a slider body 4, and the inner blade 5 and the
outer blade 6 that are mounted on the slider body 4. As
shown in FIGS. 3A and 3B, the inner blade 5 and the
outer blade 6 are fixed to the slider body 4 with crimped
portions 7, which are formed by crimping the surface of
the slider body 4. In FIG. 3A, for convenience of descrip-
tion, regions in which the crimped portions 7 are provided
are schematically shown by hatched rectangles.

Slider Body

[0024] As shown in FIGS. 1A, 1B, 2, 3A, and 3B, the
slider body 4 includes a coupling portion 40 that protrudes
downward from the lower face thereof. The coupling por-
tion 40 has a certain length in a longitudinal direction of
the slider body 4. The slider body 4 has a fitting groove
41 that is formed in a side surface (surface on the near
side with respect to the paper plane of FIGS. 1A, 1B, and
2) of the coupling portion 40, the fitting groove 41 extend-
ing in the longitudinal direction of the coupling portion 40.
By being fitted into the fitting groove 41, the later-de-
scribed inner blade 5 and the outer blade 6 are coupled
to the slider body 4. As shown in FIG. 3B, the fitting groove
41 includes a bottom 41b, and wall sides 41s, which ex-
tend in the longitudinal direction of the slider body 4 and
are perpendicular to the bottom 41b, and the fitting
groove 41 has an opening 41o on the side opposite to
the bottom 41b. In the present embodiment, as shown in
FIGS. 1A, 1B, and 2, the slider body 4 includes a recess
410 that is recessed from the fitting groove 41 to the
upper side of the slider body 4. In the present embodi-
ment, the recess 410 is a through hole that penetrates
the slider body 4 in the thickness direction. The rear end
portion of the coupling portion 40 of the slider body 4
serves as an engaging portion 42 (see FIG. 1) that abuts
against the engaging portion 22 of the needle body 2
when the slider 3 slides into the rear end position.

Inner and Outer Blades

[0025] As shown in FIG. 2, the inner blade 5 and the
outer blade 6 are laminar members that have substan-
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tially the same outer shape. The inner blade 5 and the
outer blade 6 respectively have an inner fitting region 50
and an outer fitting region 60, which are fitted into the
fitting groove 41 of the slider body 4. As shown in FIGS.
3A and 3B, the inner blade 5 and the outer blade 6 are
fitted into the fitting groove 41 while overlapping each
other so that the inner fitting region 50 of the inner blade
5 is positioned on the bottom 41b side of the fitting groove
41 and the outer fitting region 60 of the outer blade 6 is
positioned on the opening 41o side of the fitting groove
41.
[0026] As shown in FIG. 2, the inner blade 5 includes
a tongue 5t that is provided at the leading end and on
which a stitch is held when the stitch is transferred, and
the inner fitting region 50 that is provided at the rear end
and is fitted into the fitting groove 41. A lower end face,
on the leading end side, of the inner blade 5 is fitted into
the slider groove 21 of the needle body 2. In the present
embodiment, the inner blade 5 has a protruding portion
52 that protrudes from the inner fitting region 50 to the
upper side of the inner blade 5. The protruding portion
52 is fitted into the recess 410 of the slider body 4. In
other words, as a result of the protruding portion 52 being
fitted into the recess 410 and the inner fitting region 50
being fitted into the fitting groove 41, the inner blade 5 is
positioned with respect to the slider body 4.
[0027] The outer blade 6 also includes, as with the in-
ner blade 5, a tongue 6t that is provided at a leading end
and on which a stitch is held when the stitch is transferred,
and the outer fitting region 60 that is provided at a rear
end and is fitted into the fitting groove 41 (see FIG. 2). A
lower end face, on the leading end side, of the outer blade
6 is fitted into the slider groove 21 of the needle body 2.
In the present embodiment, the outer blade 6 has a pro-
truding portion 62 that protrudes from the outer fitting
region 60 to the upper side of the outer blade 6. The
protruding portion 62 is fitted into the recess 410 of the
slider body 4. In other words, as a result of the protruding
portion 62 being fitted into the recess 410 and the outer
fitting region 60 being fitted into the fitting groove 41, the
outer blade 6 is positioned with respect to the slider body
4.
[0028] The inner blade 5 is longer in the longitudinal
direction than the outer blade 6. More specifically, the
inner fitting region 50 is longer than the outer fitting region
60. As a result of the inner blade 5 being longer in the
longitudinal direction than the outer blade 6, the inner
fitting region 50 of the inner blade 5 has an exposed re-
gion 51 whose surface is exposed to the outside (see
FIGS. 1A, 1B, and 3A) . The longitudinal length of the
inner blade 5 can be selected as appropriate such that
later-described inner crimped portions 72 can be formed
in the exposed region 51. For example, the longitudinal
length of the inner fitting region 50 may be at least 1.2
times and at most 3.0 times as large as the length of the
outer fitting region 60.
[0029] As shown in FIG. 1A, when the slider 3 is ad-
vanced forward with respect to the needle body 2, the

inner blade 5 and the outer blade 6 sandwich the leading
end portion of the hook 20 to close the hook 20. On the
other hand, as shown in FIG. 1B, when the slider 3 is
retracted with respect to the needle body 2, the lower
end faces on the leading end side of the inner blade 5
and the outer blade 6 are retracted within the slider
groove 21 of the needle body 2. When the slider 3 is
completely retracted, the engaging portion 42 of the slider
body 4 abuts against the engaging portion 22 of the nee-
dle body 2, and is positioned at the retraction limit position
of the slider 3.

Crimped Portion

[0030] The crimped portions 7 fix the inner blade 5 and
the outer blade 6 to the slider body 4. The crimped por-
tions 7 are constituted by the constituent material of the
slider body 4 that was plastically deformed through crimp-
ing. The crimped portions 7 bulge inward of the fitting
groove 41 from the slider body 4.
[0031] In the present embodiment, as shown in FIG.
3A, the crimpedportions 7 include three outer crimped
portions 71 in a region in which the inner blade 5 and the
outer blade 6 overlap each other, and two inner crimped
portions 72 in the exposed region 51 of the inner blade
5. Of the three outer crimped portions 71, two are pro-
vided in edge portions of the protruding portion 62 of the
outer blade 6 that are opposite to each other in the front-
rear direction, and one is provided in a lower edge portion
of the outer fitting region 60 that is opposite to the pro-
truding portion 62 with respect to the protruding direction
thereof. The outer crimped portions 71 are formed bulg-
ing inward of the fitting groove 41 from the slider body 4
to cover the surfaces of the edge portions of the outer
fitting region 60. The inner crimped portions 72 are pro-
vided respectively in the lower edge portion and the upper
edge portion of the exposed region 51. In the present
embodiment, the crimped portion 72 provided on the low-
er side of the exposed region 51 and the crimped portion
72 provided on the upper side thereof are provided at
positions opposite to each other. As shown in FIG. 3B,
the inner crimped portions 72 are formed bulging inward
of the fitting groove 41 from the slider body 4 to cover
the surfaces of the edge portions of the exposed region
51.
[0032] Since the inner blade 5 has the exposed region
51 that is formed by the inner blade 5 being longer than
the outer blade 6, and thus the inner crimped portions 72
are formed to cover the exposed region 51 (inner fitting
region 50), it is possible to directly fix the inner blade 5
to the slider body 4. As a result of the inner blade 5 in-
cluding the exposed region 51, it is possible to enhance
the degree of freedom of the positions and the number
of the crimped portions, depending on the difference in
length between the inner blade 5 and the outer blade 6.
For example, a plurality of inner crimped portions 72 may
be provided on each of the lower and upper sides of the
exposed region 51. Note that the outer blade 6 can be
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directly fixed to the slider body 4 by the outer crimped
portions 71. As described above, in the compound needle
1α according to the present embodiment, both the inner
blade 5 and the outer blade 6 are directly fixed to the
slider body 4 using the crimped portions 7, and thus, even
if a moment is continuously applied to a boundary portion
between the slider body 4 and the two blades (the inner
blade 5 and the outer blade 6), it is possible to prevent
the slider body 4 and the two blades from becoming loose
with time.

Second Embodiment

[0033] A compound needle 1β according to a second
embodiment will be described with reference to FIGS. 4,
5A, and 5B. The views in FIGS. 4 and 5B are similar to
those of FIGS. 1 and 3A in the first embodiment, and the
view of FIG. 5A is similar to that of FIG. 3B. Configurations
in FIGS. 4, 5A, and 5B that have functions similar to those
of the first embodiment are denoted by the same refer-
ence signs as in the first embodiment. The following de-
scription in the present embodiment focuses on differ-
ences from the first embodiment.
[0034] A main difference between the compound nee-
dle 1β of the present embodiment and the compound
needle 1α of the first embodiment is that the exposed
region 51 has rear cutout portions 54. The rear cutout
portions 54 have a size such that part of the bottom 41b
of the fitting groove 41 can be exposed therethrough. As
a result of providing the rear cutout portions 54, spaces
are each formed by the wall side 41s of the fitting groove
41, the bottom 41b of the fitting groove 41, and a face
(side face) of the exposed region 51 that faces the wall
side 41s, in a state in which no crimpedportion 72 is
present. The constituent material of the slider body 4 that
is subject to plastic deformation enters the spaces, and
inner crimped portions 72 are formed in the spaces.
[0035] The size of the rear cutout portions 54 can be
selected as appropriate such that the inner blade 5 can
be fixed using the inner crimped portions 72 provided in
the rear cutout portions 54. For example, a length L1 of
the rear cutout portion 54, which is the largest length in
the vertical direction of the inner blade 5, may be at least
0.1 times and at most 0.3 times as large as a length W
in the vertical direction of the inner blade 5 (see FIG. 5B).
Furthermore, a length L2 of the rear cutout portion 54,
which is the largest length in the front-rear direction of
the inner blade 5, may be at least 1 time and at most 10
times as large as the vertical length L1 of the rear cutout
portion 54. These measures prevent the formation of the
rear cutout portions 54 from reducing the strength of the
inner blade 5. The shape of the rear cutout portions 54
can be selected as appropriate such that the inner
crimped portions 72 can be formed in an exposed part
of the bottom 41b of the fitting groove 41, and the inner
crimped portions 72 can press against the side faces
(faces along the thickness direction of the inner blade 5)
of the inner fitting region 50. For example, the rear cutout

portions 54 may be rectangular, arc-like, or the like when
viewed from above.
[0036] In the present embodiment, as shown in FIG.
4, one rear cutout portion 54 is provided in each of the
lower and upper edge portions of the exposed region 51,
but the positions and the number of rear cutout portions
54 to be formed can be selected as appropriate. For ex-
ample, a plurality of rear cutout portions 54 may be pro-
vided on each of the lower and upper sides of the exposed
region 51.
[0037] As a result of providing the rear cutout portions
54 in the exposed region 51, as shown in FIG. 5A, the
inner crimped portions 72 cover the surface of the ex-
posed region 51 (inner fitting region 50) and support the
side faces of the inner fitting region 50, and thus it is
possible to fix the inner blade 5 to the slider body 4 directly
and more rigidly.

Third Embodiment

[0038] A compound needle 1γ according to a third em-
bodiment will be described with reference to FIGS. 6, 7A,
and 7B. The views in FIGS. 6 and 7B are similar to those
of FIGS. 1 and 3A in the first embodiment, and the view
of FIG. 7A is similar to that of FIG. 3B. Configurations in
FIGS. 6, 7A, and 7B that have functions similar to those
of the first embodiment are denoted by the same refer-
ence signs as in the first embodiment. The following de-
scription in the present embodiment focuses on differ-
ences from the first embodiment.
[0039] A main difference between the compound nee-
dle 1γ of the present embodiment and the compound nee-
dle 1α of the first embodiment is that the inner blade 5
and the outer blade 6 have substantially the same length,
and the outer fitting region 60 of the outer blade 6 includes
an outer cutout portion 63. As shown in FIG. 6, the outer
cutout portion 63 has a size such that, when the inner
blade 5 and the outer blade 6 are laid overlapping each
other, part of the surface of the inner fitting region 50 of
the inner blade 5 can be exposed from the outer cutout
portion 63 to the outside. As a result of providing the outer
cutout portion 63, a space is formed by the wall side 41s
of the fitting groove 41, the surface of the inner fitting
region 50, and the face (side face) of the outer fitting
region 60 that faces the wall side 41s, in a state in which
no crimped portion 72 is present. An inner crimped por-
tion 72 is formed in this space.
[0040] The size of the outer cutout portion 63 can be
selected as appropriate such that a tool for forming an
inner crimped portion 72 can be placed in the exposed
part of the inner fitting region 50. For example, a length
L3 of the outer cutout portion 63, which is the largest
length in the vertical direction of the outer blade 6, may
be at least 0.07 times and at most 0.5 times as large as
the length W in the vertical direction of the outer blade 6
(FIG. 7B) . Furthermore, a length L4 of the outer cutout
portion 63, which is the largest length in the front-rear
direction of the outer blade 6, may be at least 1 time and
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at most 10 times as large as the length L3 of the outer
cutout portion 63, which is the largest length in the vertical
direction of the outer blade 6. These measures prevent
the formation of the outer cutout portion 63 from reducing
the strength of the outer blade 6. The shape of the outer
cutout portion 63 can be selected as appropriate such
that the inner crimped portion 72 can be formed in the
exposed part of the inner fitting region 50. For example,
the outer cutout portion 63 may be rectangular, arc-like,
or the like when viewed from above.
[0041] In the present embodiment, as shown in FIG.
6, one outer cutout portion 63 is provided in the lower
rear edge portion of the outer fitting region 60, but the
positions and the number of outer cutout portions 63 to
be formed can be selected as appropriate. For example,
an outer cutout portion 63 may be provided in the front
edge portion of the outer fitting region 60 or in the upper
edge portion of the outer fitting region 60. Furthermore,
a plurality of outer cutout portions 63 may be provided in
the outer fitting region 60.
[0042] In the present embodiment, as shown in FIG.
6, the crimped portions 7 include three outer crimped-
portions 71 in the vicinity of the protruding portion 52 of
the inner blade 5 and the protruding portion 62 of the
outer blade 6, and one inner crimped portion 72 in the
vicinity of the outer cutout portion 63. Of the three outer
crimped portions 71, two are provided in the edge por-
tions of the protruding portion 62 of the outer blade 6 that
are opposite to each other in the front-rear direction, and
one is provided in the lower edge portion of the outer
fitting region 60 that is opposite to the protruding portion
62 in the protruding direction thereof. The region in which
the outer crimped portions 71 are formed includes no
outer cutout portion. Accordingly, the outer crimped por-
tions 71 are formed bulging inward of the fitting groove
41 from the slider body 4 so as to cover the edge surfaces
of the outer blade 6. On the other hand, in the region in
which the inner crimped portion 72 is formed, the outer
fitting region 60 includes the outer cutout portion 63. Ac-
cordingly, the inner crimped portion 72 enters the outer
cutout portion 63, and bulges inward of the fitting groove
41 from the slider body 4 so as to cover the surface of
the inner fitting region 50. Note that the inner crimped
portion 72 may enter the outer cutout portion 63, and
bulge toward the edge portion of the outer cutout portion
63 so as to cover the surface of the inner fitting region
50 and the edge surface of the outer fitting region 60. As
a result of the inner crimped portion 72 covering the sur-
face of the outer fitting region 60 as well, the inner crimped
portion 72 can rigidly fix both the inner blade 5 and the
outer blade 6 to the slider body 4.
[0043] Since the outer fitting region 60 includes the out-
er cutout portion 63, and thus the inner crimped portion
72 covers the surface of the inner fitting region 50, the
inner blade 5 can be directly fixed to the slider body 4.
Note that the outer blade 6 can be directly fixed to the
slider body 4 by the outer crimped portions 71, regardless
of whether or not there is the outer cutout portion 63.

Fourth Embodiment

[0044] A compound needle 1δ according to a fourth
embodiment will be described with reference to FIGS.
8A, 8B, and 9. The view of FIG. 8A is similar to that of
FIG. 6 in the third embodiment, and the view of FIGS.
8B, and 9 are similar to that of FIG. 7A. Configurations
in FIGS. 8A, 8B, and 9 that have functions similar to those
of the third embodiment are denoted by the same refer-
ence signs as in the third embodiment. The following de-
scription in the present embodiment focuses on differ-
ences from the third embodiment.
[0045] A main difference between the compound nee-
dle 1δ of the present embodiment and the compound
needle 1γ of the third embodiment is that the inner blade
5 has an inner cutout portion 53. The inner cutout portion
53 is provided at a position in the inner fitting region 50
that corresponds to the outer cutout portion 63, and has
a size such that, when the inner blade 5 and the outer
blade 6 are laid overlapping each other and are fitted into
the fitting groove 41, part of the bottom 41b of the fitting
groove 41 can be exposed from the inner cutout portion
53 to the outside. As a result of providing the inner cutout
portion 53, a space is formed by the wall side 41s of the
fitting groove 41, the bottom 41b of the fitting groove 41,
and the face (side face) of the inner fitting region 50 that
faces the wall side 41s, in a state in which no inner
crimped portion 72 is present. The constituent material
of the slider body 4 that is subject to plastic deformation
enters this space via the outer cutout portion 63, and an
inner crimped portion 72 is formed.
[0046] The size of the inner cutout portion 53 can be
selected as appropriate such that the inner cutout portion
53 is smaller than the outer cutout portion 63 and the
inner blade 5 can be fixed using the inner crimped portion
72 provided in the inner cutout portion 53. For example,
the inner cutout portion 53 may have a plan view area
that is at least 0.01 times and at most 0.2 times as large
as the plan view area of the outer cutout portion 63. With
this measure, steps are formed between the bottom 41b
of the fitting groove 41, the surface of the inner fitting
region 50, and the surface of the outer fitting region 60,
and part of the bottom 41b of the fitting groove 41 and
part of the surface of the inner fitting region 50 can be
exposed to the outside. The shape of the inner cutout
portion 53 can be selected as appropriate such that the
inner crimped portion 72 can be formed in an exposed
part of the bottom 41b of the fitting groove 41, and the
inner crimped portion 72 can press against the side face
(face along the thickness direction of the inner blade 5)
of the inner fitting region 50. For example, the inner cutout
portion 53 may be rectangular, arc-like, or the like when
viewed from above.
[0047] The inner crimped portion 72 enters the outer
cutout portion 63 and enters the inner cutout portion 53,
thereby covering the surface of the inner fitting region
50, and is provided in the space formed by the bottom
41b and the wall side 41s of the fitting groove 41, and
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the side face (face along the thickness direction of the
inner blade 5) of the inner fitting region 50. At this time,
the inner crimped portion 72 may also be formed without
covering the edge surface of the outer fitting region 60
as shown in FIG. 8B, or may also be formed while cov-
ering the edge surface of the outer fitting region 60 as
shown in FIG. 9.
[0048] As a result of providing, in addition to the outer
cutout portion 63, the inner cutout portion 53, the inner
crimped portion 72 not only covers the surface of the
inner fitting region 50 but also supports the side face of
the inner fitting region 50, thus making it possible to fix
the inner blade 5 to the slider body 4 directly and more
rigidly. Furthermore, if the inner crimped portion 72 cov-
ers the surface of the outer fitting region 60 as well, the
inner blade 5 and the outer blade 6 can be integrated,
and can be directly and more rigidly fixed to the slider
body 4.

Others

[0049] Crimping of the slider body can also be per-
formed on a face in which no fitting groove is formed
(hereinafter, referred to as a reverse face). Assume that,
in the inner fitting region, two faces, in a cross-section,
that are opposite to each other in the thickness direction
are referred to as a front face and a reverse face, and
two faces that connect the front face and the reverse face
are respectively referred to as side faces, the inner fitting
region may have a rounded apex that is constituted by
the front face or the reverse face and a side face. If the
inner fitting region is fitted into the fitting groove so that
the rounded apex is located on the bottom side of the
fitting groove, a space may be formed by the wall side of
the fitting groove, the bottom of the fitting groove, and
the rounded apex of the inner fitting region. Therefore,
by crimping the reverse face of the slider body toward
this space, the constituent material on the bottom side
of the slider body plastically deforms and reaches the
substantially triangular region that conforms to the round-
ed apex, and thus it is possible to fill the space with the
crimped portion.

Claims

1. A compound needle (1α) comprising:

a needle body (2) that has a hook (20), and
a slider (3) configured to move relative to the
needle body (2) to open and close the hook (20),
the slider (3) characterized by:

a slider body (4) that has a fitting groove
(41) formed in a longitudinal direction of the
slider body (4);
an inner blade (5) that is laminar, and has
an inner fitting region (50) that is fitted into

the fitting groove (41) and positioned on a
bottom (41b) side of the fitting groove (41);
an outer blade (6) that is laminar, and has
an outer fitting region (60) that is fitted into
the fitting groove (41) and positioned on an
opening (41o) side of the fitting groove (41),
the outer blade (6) being laid overlapping a
surface of the inner blade (5) with part of a
surface of the inner fitting region (50) ex-
posed to the outside; and
a crimped portion (7) that is constituted by
a constituent material of the slider body (4)
that was plastically deformed through
crimping, and

the crimped portion (7) includes:

an inner crimped portion (72) that covers at
least part of the exposed part of the inner
fitting region (50); and
an outer crimped portion (71) that covers
part of a surface of the outer fitting region
(60).

2. The compound needle according to claim 1,
wherein the inner blade (5) is longer in a longitudinal
direction than the outer blade (6), and includes an
exposed region (51) that is formed by the part of the
surface of the inner fitting region (50) that is exposed
to the outside.

3. The compound needle according to claim 2,
wherein the inner blade (5) includes, in the exposed
region (51), a rear cutout portion (54) from which part
of the bottom (41b) of the fitting groove (41) is ex-
posed.

4. The compound needle according to any one of
claims 1 to 3,
wherein the outer blade (6) includes, in the outer
fitting region (60), an outer cutout portion (63) from
which part of the surface of the inner fitting region
(50) is exposed to the outside.

5. The compound needle according to claim 4,
wherein the inner blade (5) includes, at a position in
the inner fitting region (50) that corresponds to the
outer cutout portion (63), an inner cutout portion (53)
from which part of the bottom (41b) of the fitting
groove (41) is exposed to the outside.
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