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COVERING CHAIN STITCH SEWING MACHINE NEEDLE AND SEWING METHOD USING

COVERING CHAIN STITCH SEWING MACHINE

(567)  Afrontgroove 23 of a covering chain stitch sew-
ing machine needle 10 has a step portion 23 a on the
shank portion 11 side with respect to a scarf portion 24.
The front groove 23 is formed so that a depth of the
groove at the step portion 23a increases from a needle
tip 21 side toward the shank portion 11. That s, a shallow
groove portion 23b is formed on the needle tip 21 side
with respect to the step portion 23a, and a deep groove
portion 23c is formed on the shank portion 11 side with
respect to the step portion 23a. Thus, it is possible to
provide a covering chain stitch sewing machine needle
that can be used as each of needles in a covering chain
stitch sewing machine to reduce differences in size
among loops formed by the needles as much as possible,
and a sewing method.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a needle used
for a covering chain stitch sewing machine, and a sewing
method using the covering chain stitch sewing machine.

BACKGROUND ART

[0002] For example, as described in JP-A-
2012-45134, a covering chain stitch sewing machine has
a configuration in which a plurality of (two to four) needles
are attached in parallel and at different heights in a di-
rection perpendicular to a fabric feeding direction. The
plurality of needles move up and down so as to form a
plurality of loops under a fabric, and the plurality of loops
are then scooped by a looper. In this manner, the cover-
ing chain stitch sewing machine performs sewing.
[0003] Incidentally, the loops under the fabric are
formed by the following actions. That is, first, each of the
needles is lowered to a position of a bottom dead center,
and a needle thread that has been run through a needle
eye is pulled down to be tensed under the fabric. When
the needle moves upward at this state, the needle thread
is pressed due to its friction against the fabric. Therefore,
the needle thread loosens under the fabric so that the
loop is formed. Since the plurality of needles move up
and down simultaneously, the loops are formed as many
as the number of the needles.

[0004] When one looper scoops the plurality of loops
formed thus under the fabric, the looper scoops them
sequentially one by one. Therefore, the looper jumps into
the loops respectively at different timings from one an-
other. The looper scoops the loops sequentially one by
one when the needles are rising from the positions of the
bottom dead centers. Therefore, when the jumping tim-
ings of the looper are different from one another, move-
ment distances of the needles from the positions of the
bottom dead centers are also different from one another.
Even if the movement distances of the needles from the
positions of the bottom dead centers are different from
one another in this manner, the heights of the needles
at the jumping timings of the looper need to be equalized
(itis necessary to adjust each of heights of scarf portions
to a height of the looper). To solve this problem, the nee-
dles are attached to a needle bar of the sewing machine
at different heights respectively.

[0005] Specifically, the first needle onto which the loop-
er jumps is attached at a highest position. Conversely,
the last needle onto which the looper jumps is attached
atalowest position. By attaching the needles in this man-
ner, the heights of the needles when the needles encoun-
ter the looper are set to be substantially equal for all the
needles even though the timings at which the needles
encounter the looper (that is, rising distances of the nee-
dles from the bottom dead centers) are different from one
another.
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[0006] However, the first needle onto which the looper
jumps encounters the looper at a comparatively early tim-
ing after the needle starts rising. Therefore, the rising
distance of the needle required for forming a loop (the
rising distance of the needle from the position of the bot-
tom dead center to the position where the needle en-
counters the looper) is small. Therefore, there is a pos-
sibility that the loop may be formed too insufficiently to
be scooped by the looper, thereby causing occurrence
of stitch skipping.

[0007] On the contrary, the last needle onto which the
looper jumps encounters the looper at a comparatively
late timing after the needle starts rising. Therefore, the
rising distance of the needle required for forming a loop
is large. Therefore, there is a possibility that the loop may
be excessively large to fall down so that the loop cannot
be scooped by the looper, thereby causing occurrence
of stitch skipping.

SUMMARY OF INVENTION

[0008] Therefore, an object of the present invention is
to provide a covering chain stitch sewing machine needle
that can be used as each of needles in a covering chain
stitch sewing machine so as to reduce differences in size
among loops formed by the needles as much as possible,
and a sewing method.

[0009] In order to achieve the aforementioned object,
a first invention provides a covering chain stitch sewing
machine needle used as each of needles in a covering
chain stitch sewing machine that performs sewingin such
a manner that the needles arranged in parallel and at
different heights in a direction perpendicular to a fabric
feeding direction move up and down so as to form loops
under a fabric, and the loops are then scooped by a loop-
er, the covering chain stitch sewing machine needle in-
cluding: a shank portion that is held when the covering
chain stitch sewing machine needle is attached to the
sewing machine; and a needle shaft portion that has a
thread hole formed at a front end portion of the needle
shaft portion and that can be inserted into and extracted
from the fabric; wherein: in the needle shaft portion, a
front groove extending from an opening edge of the
thread hole toward the shank portion is formed, and a
scarf portion having a shape formed by recessing the
contour of the needle shaft portion is formed on a back
side of the front groove; and the front groove that has a
step portion on the shank portion side with respect to the
scarf portion is formed so that the groove at the step
portion increases from a needle tip side toward the shank
portion.

[0010] Moreover, a second invention provides a sew-
ing method using a covering chain stitch sewing machine
performing sewing in such a manner that covering chain
stitch sewing machine needles arranged in parallel and
at different heights in a direction perpendicular to a fabric
feeding direction move up and down so as to form loops
under a fabric, and the loops are then scooped by a loop-
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er, wherein: each of the covering chain stitch sewing ma-
chine needles includes a shank portion that is held when
the covering chain stitch sewing machine needle is at-
tached to the sewing machine, and a needle shaft portion
that has a thread hole formed at a front end portion of
the needle shaft portion and that can be inserted into and
extracted from the fabric; in the needle shaft portion, a
front groove extending from an opening edge of the
thread hole toward the shank portion is formed, and a
scarf portion having a shape formed by recessing the
contour of the needle shaft portion is formed on a back
side of the front groove; and the front groove that has a
step portion on the shank portion side with respect to the
scarf portion is formed so that a depth of the groove at
the step portion increases from a needle tip side toward
the shank portion.

[0011] According to the present invention, as de-
scribed above, the front groove of the covering chain
stitch sewing machine needle that has the step portion
on the shank portion side with respect to the scarf portion
is formed so that the depth of the groove at the step por-
tion increases from the needle tip side toward the shank
portion. That is, a shallow groove portion is formed on
the needle tip side with respect to the step portion, and
a deep groove portion is formed on the shank portion
side with respect to the step portion. When the needle
shaft portion in a range where the shallow groove portion
is formed is extracted from the fabric, resistance of a
needle thread interposed between the shallow groove
portion and the fabric is large. Accordingly, the needle
thread is pressed so that a loop is easy to grow. On the
contrary, when the needle shaft portion in a range where
the deep groove portion is formed is extracted from the
fabric, resistance of the needle thread interposed be-
tween the deep groove portion and the fabric is small.
Accordingly, a loop is hard to grow.

[0012] Here, the first needle onto which the looper
jumps is attached at a highest position. Therefore, the
first needle onto which the looper jumps is inserted into
the fabric comparatively shallowly evenin the case where
the needle has moved to a position of a bottom dead
center. Since the needle rises at this state to form a loop,
the loop is formed by use of the shallow groove portion
on the needle tip side. Accordingly, even in a case where
a rising distance of the needle required for forming the
loop (the rising distance of the needle from the position
of the bottom dead center to a position where the needle
encounters the looper) is small, the loop is still allowed
to grow sufficiently largely by use of the shallow groove
portion.

[0013] Inaddition, the last needle onto which the looper
jumps is attached at a lowest position. Therefore, the last
needle onto which the looper jumps is inserted into the
fabric comparatively deeply when the needle has moved
to another position of another bottom dead center. Since
the needle rises at this state to form a loop, the loop is
formed by use of the deep groove portion on the shank
portion side and the shallow groove portion on the needle
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tip side. Accordingly, even in a case where a rising dis-
tance of the needle required for forming the loop (the
rising distance of the needle from the position of the bot-
tom dead center to a position where the needle encoun-
ters the looper) is large, the loop does not grow so largely
when the deep groove portion passes through the fabric,
and the loop is allowed to grow when the shallow groove
portion passes through the fabric. That is, since the
growth of the loop can be suppressed by the deep groove
portion, the loop can be prevented from becoming ex-
cessively large.

[0014] Thus, by use of the covering chain stitch sewing
machine needles according to the present invention, dif-
ferences in size among the loops formed when the nee-
dles encounter the looper can be reduced even if the
needles are attached at the different heights. The sizes
of the loops are made as uniform as possible, so that
stitch skipping can be prevented.

BRIEF DESCRIPTION OF DRAWINGS
[0015]

FIGS. 1A, 1B and 1C are a front view, a side view
and a back view of a covering chain stitch sewing
machine needle;

FIGS. 2A and 2B are a view of a section taken along
a line A-A shown in FIG. 1A, and a partial enlarged
view of the section taken along the line A-A shown
in FIG. 1A; and

FIGS. 3A to 3C are views for explaining movement
of covering chain stitch sewing machine needles
when a covering chain stitch sewing machine is used
to perform sewing, i.e. FIG. 3A is the view showing
positions of bottom dead centers for the covering
chain stitch sewing machine needles respectively,
FIG. 3B is the view showing positions of the covering
chain stitch sewing machine needles at a timing at
which aright one of the needles encounters alooper,
and FIG. 3C is the view showing the positions of the
covering chain stitch sewing machine needles at a
timing at which a left one of the needles encounters
the looper.

DESCRIPTION OF EMBODIMENT

[0016] An embodiment of the present invention will be
described with reference to the drawings.

[0017] Covering chain stitch sewing machine needles
10 according to the present embodiment are needles
used in a covering chain stitch sewing machine. Since
the covering chain stitch sewing machine has been well
known in the background art, detailed description thereof
will be omitted here. The covering chain stitch sewing
machine performs sewing as follows. That is, the cover-
ing chain stitch sewing machine needles 10 that are ar-
ranged in parallel and at different heights in a direction
perpendicular to a fabric feeding direction move up and
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down so as to form loops under a fabric, and the loops
are then scooped by a looper. The covering chain stitch
sewing machine needles 10 according to the presentem-
bodiment, which have one and the same configuration,
are in use attached to such a covering chain stitch sewing
machine.

[0018] As shown in FIGS. 1A to 1C, each of the cov-
ering chain stitch sewing machine needles 10 includes
a shank portion 11 and a needle shaft portion 20. The
shank portion 11 is held when the covering chain stitch
sewing machine needle 10 is attached to the sewing ma-
chine. The needle shaft portion 20 is provided on a front
end side with respect to the shank portion 11.

[0019] Asshown in FIGS. 3Ato 3C, the shank portions
11 are held by a needle stopper portion 31 of the sewing
machine so as to be attached thereto. Incidentally, the
needle stopper portion 31 of the sewing machine is pro-
vided on a front end of a needle bar 30 that moves up
and down when sewing is performed by the sewing ma-
chine. Since the sewing machine according to the
present embodiment uses three covering chain stitch
sewing machine needles 10, the three covering chain
stitch sewing machine needles 10 are attached to the
needle stopper portion 31. As shown in FIGS. 3A to 3C,
the three covering chain stitch sewing machine needles
10 are attached with needle tips 21 gradually higher from
left to right of FIGS. 3A to 3C. At the same time, the three
covering chain stitch sewing machine needles 10 are at-
tached in parallel in the direction perpendicular to the
fabric feeding direction. Incidentally, the sewing machine
using the three covering chain stitch sewing machine
needles 10 will be described in the present embodiment.
However, the number of the needles is not limited to three
but may be two or may be four or more. Further, in the
present embodiment, the needles are attached to be
gradually higher from the left to the right when viewed
from a front side (a downstream side in the fabric feeding
direction). However, the present embodiment is not lim-
ited thereto. The needles may be attached to be gradually
higher from the right to the left.

[0020] The needle shaft portion 20 is a part that can
be inserted into and extracted from a fabric 35 when sew-
ing is performed. A front end of the needle shaft portion
20 has a sharp shape to form the needle tip 21. A thread
hole 22 required for running aneedle thread therethrough
is bored in the vicinity of the front end of the needle shaft
portion 20. Incidentally, the needle tip 21 does not always
have to have the sharp shape, but may, for example,
have a ball shape or the like.

[0021] AsshowninFIG. 1A, afront groove 23 extend-
ing from an opening edge of the thread hole 22 toward
the shank portion 11 is formed on a front side of the nee-
dle shaft portion 20. The front groove 23 that is a groove
required for guiding the needle thread run through the
thread hole 22 is provided to extend in a longitudinal di-
rection of the needle shaft portion 20.

[0022] Further, as shown in FIGS. 1B and 1C, a scarf
portion 24 is formed on a back side of the needle shaft
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portion 20 (in an opposite face to a face where the front
groove 23 is formed) and on the shank portion 11 side
with respect to the thread hole 22. The scarf portion 24
is formed into a shape formed by recessing the contour
of the needle shaft portion 20. Further, the scarf portion
24 is provided adjacently to the thread hole 22 (a distance
between the scarf portion 24 and the thread hole 22 is
formed to be shorter than a width of the thread hole 22
in the longitudinal direction in the present embodiment).
[0023] Abackgroove 25is further formed on the shank
portion 11 side with respect to the scarf portion 24. The
back groove 25 that is a groove required for guiding the
needle thread run through the thread hole 22 is provided
to extend in the longitudinal direction of the needle shaft
portion 20.

[0024] By the way, the aforementioned front groove 23
is formed to have a depth changing as it goes in the lon-
gitudinal direction. Specifically, as shown in FIGS. 2A
and 2B, the aforementioned front groove 23 has a step
portion 23a, and the front groove 23 is formed so that a
depth of the groove at the step portion 23 a increases
from the needle tip 21 side toward the shank portion 11.
The step portion 23a is provided on the shank portion 11
side (an upper side in FIGS. 2A and 2B) with respect to
the scarf portion 24. More specifically, the step portion
23ais provided on the shank portion 11 side with respect
to a halved place (a longitudinally middle position M of
the needle shaft portion 20) of a length H of the needle
shaft portion 20.

[0025] The depth of the groove in the present embod-
iment is defined by a distance between a center line C
of the needle (see FIGS. 2A and 2B) and a bottom face
of the groove. That is, the depth of the groove is defined
with reference to the center line C of the needle regard-
less of the contour shape of the needle. Therefore, "the
groove is deep" means that the distance between the
center line C of the needle and the bottom face of the
groove is short, and "the groove is shallow" means the
distance between the center line C of the needle and the
bottom face of the groove is long.

[0026] As shown in FIG. 2B, the step portion 23a is
formed to be inclined in its bottom face so that the groove
is gradually deeper as it goes from the needle tip 21 side
toward the shank portion 11. The bottom face of the step
portion 23a is formed to be slightly curved. That is, the
bottom face of the step portion 23a is a curved face that
bulges in a direction in which the groove is deeper. Inci-
dentally, the shape of the step portion 23a is not limited
to such a curved face. The shape of the step portion 23a
may be a curved face bulging in a direction in which the
groove is shallower, or may be a flat face.

[0027] A portion of the front groove 23 on the needle
tip 21 side with respectto the step portion 23a is a shallow
groove portion 23b in which the groove is relatively shal-
low. In other words, the step portion 23a is formed con-
tinuously to the shank portion 11 side of the shallow
groove portion 23b. A depth of the shallow groove portion
23b is constant. Specifically, as shown in FIG. 2B, a dis-
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tance K between the center line C of the needle and a
bottom face D1 of the shallow groove portion 23b is
formed to be constant over an entire length of the shallow
groove portion 23b.

[0028] A portion of the front groove 23 on the shank
portion 11 side with respect to the step portion 23a is a
deep groove portion 23c¢ in which the groove is deeper
than the shallow groove portion 23b. In other words, the
step portion 23a is formed continuously to the needle tip
21 side of the deep groove portion 23c. A depth of the
deep groove portion 23c is constant. Specifically, as
shown in FIG. 2B, a distance between the center line C
of the needle and a bottom face D2 of the deep groove
portion 23c is formed to be constant over an entire length
of the deep groove portion 23c. Incidentally, in the
present embodiment, the bottom face D2 of the deep
groove portion 23c is formed so as to pass through the
center line C of the needle.

[0029] A portion of the front groove 23 on the shank
portion 11 side with respect to the deep groove 23c is an
inclined portion 23e that is gently inclined so as to be
gradually shallower as it goes toward the shank portion
11. In other words, the inclined portion 23e is formed
continuously to the shank portion 11 side of the deep
groove portion 23c.

[0030] Thus, the front groove 23 according to the
present embodiment is formed so that the depth of the
front groove 23 changes at the step portion 23a. Even if
the depth changes at the step portion 23a, a width of the
front groove 23 is constant. That is, the width of the front
groove 23 is constant over the shallow groove portion
23b, the step portion 23a, and the deep groove portion
23c.

[0031] When the covering chain stitch sewing machine
needles 10 have been attached to the covering chain
stitch sewing machine and moved to the bottom dead
centers respectively as shown in FIG. 3A, the step por-
tions 23a at each of which the depth of the front groove
23 is changed thus are formed at the following positions.
That is, the step portion 23a in a covering chain stitch
sewing machine needle 10 (right needle N1 in FIG. 3A)
attached at a highest position among the covering chain
stitch sewing machine needles 10 does not penetrate the
fabric 35 placed on aneedle plate 32, and the step portion
23a in a covering chain stitch sewing machine needle 10
(left needle N3 in FIG. 3A) attached at a lowest position
among the covering chain stitch sewing machine needles
10 penetrates the fabric 35 placed on the needle plate
32. In other words, the right needle N1, which is the cov-
ering chain stitch sewing machine needle 10 attached at
the highest position among the covering chain stitch sew-
ing machine needles 10, is set so that the step portion
23a of the right needle N1 is not positioned under the
fabric 35 in the state that the right needle N1 has moved
to the position of the bottom dead center. Further, the left
needle N3, which is the covering chain stitch sewing ma-
chine needle 10 attached at the lowest position among
the plurality of covering chain stitch sewing machine nee-

10

15

20

25

30

35

40

45

50

55

dles 10, is set so that the step portion 23a of the left
needle N3 is positioned under the fabric 35 in the state
in which the left needle N3 has moved to the position of
the bottom dead center.

[0032] Next, timings at which the covering chain stitch
sewing machine needles 10 encounter the looper (not
shown) of the sewing machine will be described.

[0033] In the present embodiment, the three covering
chain stitch sewing machine needles 10 are attached to
the needle bar 30 (the needle stopper portion 31) of the
sewing machine. The three covering chain stitch sewing
machine needles 10 are arranged in parallel and at the
different heights in the direction perpendicular to the fab-
ric feeding direction. Of the three covering chain stitch
sewing machine needles 10, the needle attached at the
highest position is referred to as right needle N1, the nee-
dle attached at the lowest position is referred to as left
needle N3, and a needle attached at an intermediate
height between the right needle N1 and the left needle
N3 is referred to as middle needle N2. These needles
are attached in parallel at equal intervals in the order of
the right needle N1, the middle needle N2, and the left
needle N3 in a direction from right to left of FIGS. 3A to
3C. All the three covering chain stitch sewing machine
needles 10 are the same needles.

[0034] The needle plate 32 required for placing the fab-
ric 35 to be sewn thereon is provided under the needle
bar 30 of the sewing machine. Holes are bored in the
needle plate 32 so that the covering chain stitch sewing
machine needles 10 can be made to penetrate through
the holes.

[0035] When sewing is performed using the covering
chain stitch sewing machine needles 10 according to the
present embodiment, the covering chain stitch sewing
machine needles 10 in the needle bar 30 of the sewing
machine move to the positions of the bottom dead cent-
ers, and needle threads (not shown) run through the
thread holes 22 are pulled down to be tensed, as shown
in FIG. 3A. On this occasion, the step portion 23a of the
right needle N1 is not positioned under the fabric 35. Fur-
ther, the step portion 23a of the left needle N3 is posi-
tioned under the fabric 35. Incidentally, when each of the
needles has risen from the position of the bottom dead
center, resistance is generated between the needle
thread and the fabric 35. As a result, a loop is formed.
Therefore, the position of an upper face of the fabric 35
when the needle is at the position of the bottom dead
center becomes a reference line where the resistance
required for forming the loop is generated. Specifically,
P1a shown in FIG. 3A is the position of the upper face
of the fabric 35 when the right needle N1 is at the position
of the bottom dead center, i.e. areference position where
the formation of the loop is started in the right needle N1.
Further, P3a shown in FIG. 3A is the position of the upper
face of the fabric 35 when the left needle N3 is at the
position of the bottom dead center, i.e. a reference posi-
tion where the formation of the loop is started in the left
needle N3.
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[0036] When the needles move upward from the posi-
tions of the bottom dead centers, the needle threads are
pressed due to their friction against the fabric 35. There-
fore, the needle threads loosen under the fabric 35 so
that the loops are formed.

[0037] Then, when the needles have risen to positions
shown in FIG. 3B (when a height of the scarf portion 24
of the right needle N1 and a height of a front end of the
looper are consistent with each other), the right needle
N1 and the looper first intersect each other so that the
loop formed by the right needle N1 is scooped by the
looper. Thus, the formation of the loop is terminated at a
timing at which the right needle N1 and the looper en-
counter each other. Therefore, the position of a lower
face of the fabric 35 on this occasion is a reference line
where the formation of the loop is terminated. Specifical-
ly, P1b shown in FIG. 3B is the position of the lower face
of the fabric 35 at the timing at which the right needle N1
encounters the looper, i.e. a reference position where
the formation of the loop is terminated in the right needle
N1. Therefore, as shown in FIGS. 2A and 2B, a range
from P1a to P1b is a loop forming section S1 in the right
needle N1.

[0038] When the needles then further rise, the middle
needle N2 and the looper intersect each other so that the
loop formed by the middle needle N2 is scooped by the
looper.

[0039] Then, the needles farther rise. When the nee-
dles have risen to positions shown in FIG. 3C (when a
height of the scarf portion 24 of the left needle N3 and
the height of the front end of the looper are consistent
with each other), the left needle N3 and the looper inter-
sect each other so that the loop formed by the left needle
N3 is scooped by the looper. Therefore, P3b shown in
FIG. 3C is the position of the lower face of the fabric 35
at a timing at which the left needle N3 encounters the
looper, i.e. a reference position where the formation of
the loop is terminated in the left needle N3. Therefore,
as shown in FIGS. 2A and 2B, a range from P3a to P3b
is a loop forming section S3 in the left needle N3
[0040] Then, the needles rise to positions above the
fabric 35. Covering chain stitching is performed by such
vertical movement of the needles.

[0041] Incidentally, in the present embodiment, the
loop forming section S1 in the right needle N1 is entirely
the shallow groove portion 23b, as shown in FIGS. 2A
and 2B. Therefore, the resistance between the needle
thread and the fabric 35 during the formation of the loop
is so large that a sufficiently large loop can be formed
even by the right needle N1 which is small in rising dis-
tance to the position where the right needle N1 encoun-
ters the looper.

[0042] Further, as shown in FIGS. 2A and 2B, the loop
forming section S3 in the left needle N3 includes the deep
groove portion 23c and the shallow groove portion 23b.
Therefore, when the deep groove portion 23c is passing
through the fabric 35, the resistance between the needle
thread and the fabric 35 is reduced so that growth of the
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loop is suppressed. Therefore, the loop can be prevented
from growing too largely even by the left needle N3 which
is large in rising distance to the position where the left
needle N3 encounters the looper.

[0043] According to the present embodiment, as de-
scribed above, the front groove 23 of the covering chain
stitch sewing machine needle 10 that has the step portion
23a on the shank portion 11 side with respect to the scarf
portion 24 is formed so that the depth of the groove at
the step portion 23aincreases from the needle tip 21 side
toward the shank portion 11. That is, the shallow groove
portion 23b is formed on the needle tip 21 side with re-
spectto the step portion 23a, and the deep groove portion
23c is formed on the shank portion 11 side with respect
to the step portion 23a. When the needle shaft portion
20 in the range where the shallow groove portion 23b is
formed is extracted from the fabric 35, the resistance of
the needle thread interposed between the shallow groove
portion 23b and the fabric 35is large. Therefore, the nee-
dle thread is pressed so that the loop is easy to grow. On
the contrary, when the needle shaft portion 20 in the
range where the deep groove portion 23c is formed is
extracted from the fabric 35, the resistance of the needle
thread interposed between the deep groove portion 23¢c
and the fabric 35 is small. Therefore, the loop is hard to
grow.

[0044] Here, the first needle (the right needle N1) onto
which the looperjumpsis attached at the highest position.
Therefore, even when the needle has moved to the po-
sition of the bottom dead center, the needle is inserted
into the fabric 35 relatively shallowly. Since the needle
rises at this state to form a loop, the loop is formed by
use of the shallow groove portion 23b on the needle tip
21 side. Accordingly, even in the case where the rising
distance of the needle required for forming the loop (the
rising distance of the needle from the position of the bot-
tom dead center to the position where the needle en-
counters the looper) is small, the loop is still allowed to
grow sufficiently largely by use of the shallow groove por-
tion 23b.

[0045] Further, the last needle (the left needle N3) onto
which the looper jumps is attached at the lowest position.
Therefore, when the needle has moved to the position
of the bottom dead center, the needle is inserted into the
fabric 35 relatively deeply. Since the needle rises at this
state to form a loop, the loop is formed by use of the deep
groove portion 23c on the shank portion 11 side and the
shallow groove portion 23b on the needle tip 21 side.
Accordingly, even in the case where the rising distance
of the needle required for forming the loop (the rising
distance of the needle from the position of the bottom
dead center to the position where the needle encounters
the looper) is large, the loop does not grow so largely
when the deep groove portion 23c passes through the
fabric 35, and the loop is allowed to grow when the shal-
low groove portion 23b passes through the fabric 35. That
is, since the growth of the loop can be suppressed by the
deep groove portion 23c, the loop can be prevented from
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becoming excessively large, and stitch skipping caused
by fall down of the loop can be prevented.

[0046] Thus, by use of the covering chain stitch sewing
machine needles 10 according to the present embodi-
ment, differences in size among the loops formed when
the needles encounter the looper can be reduced even
if the needles are attached at different heights. The sizes
of the loops are made as uniform as possible, so that
stitch skipping can be prevented.

Claims

1. Acovering chain stitch sewing machine needle used

as each of needles in a covering chain stitch sewing
machine that performs sewing in such a manner that
the needles arranged in parallel and at different
heights in a direction perpendicular to a fabric feed-
ing direction move up and down so as to form loops
under a fabric, and the loops are then scooped by a
looper, the covering chain stitch sewing machine
needle comprising:
a shank portion that is held when the covering chain
stitch sewing machine needle is attached to the sew-
ing machine; and a needle shaft portion that has a
thread hole formed at a front end portion of the nee-
dle shaft portion and that can be inserted into and
extracted from the fabric; wherein:

in the needle shaft portion, a front groove ex-
tending from an opening edge of the thread hole
toward the shank portion is formed, and a scarf
portion having a shape formed by recessing the
contour of the needle shaft portion is formed on
a back side of the front groove; and

the front groove that has a step portion on the
shank portion side with respect to the scarf por-
tion is formed so that a depth of the groove at
the step portion increases from a needle tip side
toward the shank portion.

2. A covering chain stitch sewing machine needle ac-
cording to Claim 1, wherein:
when the covering chain stitch sewing machine nee-
dles attached to the covering chain stitch sewing ma-
chine are moved to bottom dead centers respective-
ly, the step portion in a covering chain stitch sewing
machine needle attached at a highest position
among the covering chain stitch sewing machine
needles is formed at a position at which the step
portion does not penetrate the fabric, and the step
portion in a covering chain stitch sewing machine
needle attached at a lowest position among the cov-
ering chain stitch sewing machine needles is formed
at a position at which the step portion penetrates the
fabric.

3. A sewing method using a covering chain stitch sew-
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ing machine performing sewing in such a manner
that covering chain stitch sewing machine needles
arranged in parallel and at different heights in a di-
rection perpendicular to a fabric feeding direction
move up and down so as to formloops under a fabric,
and the loops are then scooped by a looper, wherein:

each of the covering chain stitch sewing ma-
chine needles includes a shank portion that is
held when the covering chain stitch sewing ma-
chine needle is attached to the sewing machine,
and a needle shaft portion that has a thread hole
formed at a front end portion of the needle shaft
portion and that can be inserted into and extract-
ed from the fabric;

in the needle shaft portion, a front groove ex-
tending from an opening edge of the thread hole
toward the shank portion is formed, and a scarf
portion having a shape formed by recessing the
contour of the needle shaft portion is formed on
a back side of the front groove; and

the front groove that has a step portion on the
shank portion side with respect to the scarf por-
tion is formed so that a depth of the groove at
the step portion increases from a needle tip side
toward the shank portion.

4. A sewing method using a covering chain stitch sew-

ing machine according to Claim 3, wherein:

a covering chain stitch sewing machine needle
attached at a highest position among the cover-
ing chain stitch sewing machine needles is set
so that the step portion of the covering chain
stitch sewing machine needle is not positioned
under the fabric in a state in which the covering
chain stitch sewing machine needle has moved
to a position of a bottom dead center; and

a covering chain stitch sewing machine needle
attached at a lowest position among the cover-
ing chain stitch sewing machine needles is set
so that the step portion of the covering chain
stitch sewing machine needle is positioned un-
der the fabric in a state in which the covering
chain stitch sewing machine needle has moved
to another position of another bottom dead cent-
er.



EP 3 885 482 A1

| { )

10 /19
1 |1
|20 _~20
—4—M
(,/23
H
- 24
22
2 H
2 o1

|24

L~ 22

(m



EP 3 885 482 A1

N
D.-lllll

(b)

S3

— - P3a

\\\\\\\\\\.\ \\\\.i\\\\\\\\\\\\.\\\i\\ £LS Ll . LS

\Y/
L

e

23
Si

(=]
o

Pla— —

10
-~ —P3b--—M




_—30

EP 3 885 482 A1

10



10

15

20

25

30

35

40

45

50

55

EP 3 885 482 A1

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

Application Number

EP 21 16 1200

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X EP 1 127 973 Al (GROZ BECKERT KG [DE]) 1,2 INV.
29 August 2001 (2001-08-29) DO5B55/10
A * paragraph [0027]; figures 1-3, 5 * 3,4 DO5B85/00
----- DO5B85/02
X US 4 458 614 A (IWASHITA TAKESHI [JP]) 1,2
10 July 1984 (1984-07-10)
A * column 1, Tine 5 - line 17; figures 1, 3(3,4
*
* column 1, line 65 - column 2, line 4 *
A JP 2008 142498 A (YAMATO SEWING MACH CO 1-4
LTD) 26 June 2008 (2008-06-26)
* paragraph [0016] - paragraph [0029];
figures 1-4 *
A US 2010/077949 Al (HAYASHIDA TAKAYUKI 1-4

[JP]) 1 April 2010 (2010-04-01)
* abstract; figures 5-11 *

The present search report has been drawn up for all claims

TECHNICAL FIELDS
SEARCHED (IPC)

DO5B

Place of search

Munich

Date of completion of the search

19 July 2021

Examiner

Braun, Stefanie

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

1"




EP 3 885 482 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 21 16 1200

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

19-07-2021
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 1127973 Al 29-08-2001 DE 10008447 Al 06-09-2001
EP 1127973 Al 29-08-2001
ES 2220596 T3 16-12-2004
JP 4528454 B2 18-08-2010
JP 2001246191 A 11-09-2001
US 2001015162 Al 23-08-2001

US 4458614 A 10-07-1984  NONE

JP 2008142498 A 26-06-2008 CN 101195948 A 11-06-2008
JP 5057303 B2 24-10-2012
JP 2008142498 A 26-06-2008
KR 20080052390 A 11-06-2008
W 200840900 A 16-10-2008

US 2016077949 Al 01-04-2010 CN 101684590 A 31-03-2010
CN 201525940 U 14-07-2010
JP 4725864 B2 13-07-2011
JP 2010075543 A 08-04-2010
KR 20100035609 A 05-04-2010
TW 201013000 A 01-04-2010
US 2010077949 Al 01-04-2010

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

12




EP 3 885 482 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« JP 2012045134 A[0002]

13



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

