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(54) YARN SPLICING METHOD AND YARN SPLICING DEVICE

(57) The invention relates to a piecing method capa-
ble of securing the strength of a spun yarn obtained by
the piecing, and omitting a protrusion treatment step for
a fabric knitted by the spun yarn obtained by the piecing.
Tip end portions (21a, 22a) of knitting yarns (21, 22) are
overlaid in the same direction, and the knitting yarn (21,
22) are intertwined into each other to form a protruding
portion (23) and a plurality of branched portions (51, 52)
that are branched from the protruding portion (23). Then,
the protruding portion (23) is overlaid on one branched
portion (51) and the protruding portion (23) is fixed to the
one branched portion (51).
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Description

Technical Field

[0001] The present invention relates to a piecing meth-
od and a piecing apparatus for piecing a plurality of spun
yarns into each other.

Background Art

[0002] A spun yarn used for knitting a fabric may be
broken during knitting with application of excessive ten-
sion. In this case, the broken spun yarn is pieced into a
new spun yarn, and the knitting is started again. Piercing
is performed not only for repairing the broken spun yarn
but also for knitting, for example, a fabric having an in-
tarsia pattern using a knitting yarn, which is a type of
spun yarn (see Japanese Unexamined Patent Publica-
tion JP-A 6-2250 (1994), for example).
[0003] In a piecing method according to a first conven-
tional technique, a knotter apparatus knots end portions
of two spun yarns to form a knot, thereby piecing the two
spun yarns into each other. In this case, the tip end por-
tions of the spun yarns protrude from the knot.
The tip end portions of the spun yarns can be shortened
by being cut after formation of the knot, but cannot be
completely removed.
[0004] In a piecing method according to a second con-
ventional technique, a splicer apparatus pieces spun
yarns into each other without forming a knot. With this
piecing method, in a state where end portions of two spun
yarns are overlaid in the mutually opposite directions,
piecing is performed by intertwining the end portions of
the two spun yarns into each other with blowing of com-
pressed air. With this piecing method, a piecing region
of the spun yarns is formed in an I-shape (see Japanese
Examined Patent Publication JP-B2 60-39767 (1985), for
example).
[0005] Fig. 13 is a view showing a spun yarn obtained
in a piecing method according to a third conventional
technique. In the piecing method according to the third
conventional technique, in a state where end portions 1a
and 2a of spun yarns 1 and 2 are overlaid in the same
direction, with blowing of compressed air, piecing is per-
formed by forming an intertwined portion 4 in witch the
end portions 1a and 2a of the spun yarns 1 and 2 are
intertwined into each other. With this piecing method, a
piecing region 3 of the spun yarns 1 and 2 is formed in
a T-shape (see Japanese Unexamined Patent Publica-
tion JP-A 2004-27463, for example).
[0006] In the piecing method according to the first con-
ventional technique, the outer diameter of the knot
formed in the spun yarn obtained by piecing is several
times as large as that of the spun yarn. Accordingly, when
this knot appears on the face stitch side of the knitted
fabric, the appearance of the knitted fabric is impaired.
In order to not impair the appearance, it is necessary to
perform a protrusion treatment step of tucking the knot

into the inner side of the knitted fabric.
[0007] In the piecing method according to the second
conventional technique, the two spun yarns are overlaid
in the mutually opposite directions and intertwined. Thus,
a portion in which the two spun yarns are not overlaid is
further twisted, and the outer diameter becomes small.
Accordingly, the strength of the obtained spun yarn may
become insufficient. Thus, there is limitation on spun
yarns that can be pieced into each other. For example,
in a case where two ply yarns, spun yarns made of chem-
ical fibers, and the like are used as yarns that are to be
pieced into each other, a piecing region of the spun yarns
may be broken during knitting.
[0008] In the piecing method according to the third con-
ventional technique, the piecing region 3 of the spun
yarns is formed in the T-shape, and thus the intertwined
portion 4 in witch the end portions 1a and 1b of the yarns
1 and 2 are intertwined into each other protrudes outward
from the remaining portion of the piecing region 3. When
the intertwined portion 4 appears on the face stitch side
of the knitted fabric, the appearance of the knitted fabric
is impaired. In order to not impair the appearance, it is
necessary to perform a protrusion treatment step of tuck-
ing the intertwined portion 4 into the inner side of the
knitted fabric so that the intertwined portion 4 is placed
on the back stitch side of the knitted fabric. This sort of
problem occurs also in a case where spun yarns obtained
by piecing are used for weaving of a woven fabric as well
as knitting of a fabric.

Disclosure of Invention

[0009] It is an object of the invention to provide a piec-
ing method and a piecing apparatus capable of securing
the strength of a spun yarn obtained by the piecing, and
omitting a protrusion treatment step after piecing.
[0010] The invention is directed to a piecing method
for piecing end portions of a plurality of spun yarns, com-
prising:

a spun yarn joining step of forming, in the spun yarns,
a joined portion at which separate portions that are
separate from tip end portions of the plurality of spun
yarns in directions toward base end portions are
joined to each other, a protruding portion that ex-
tends from the joined portion to the tip end portions
of the spun yarns, and a plurality of branched por-
tions that extend from the joined portion respectively
to the base end portions of the plurality of spun yarns,
by joining the plurality of spun yarns to each other;
and
a protruding portion fixing step of overlaying the pro-
truding portion on at least one of the plurality of
branched portions and fixing the protruding portion
and the branched portion that is overlaid on the pro-
truding portion.

[0011] In the invention, it is preferable that, in the pro-

1 2 



EP 2 042 625 A1

3

5

10

15

20

25

30

35

40

45

50

55

truding portion fixing step, the branched portion to which
the protruding portion is fixed is a branched portion po-
sitioned on an upstream side in a yarn feeding direction
in which each spun yarn is fed and sent, relative to the
joined portion.
[0012] In the invention, it is preferable that, in the pro-
truding portion fixing step, after both of the protruding
portion and the branched portion are partially untwisted,
untwisted portions are intertwined into each other, and
thus the protruding portion is fixed to the branched por-
tion.
[0013] In the invention, it is preferable that, in the pro-
truding portion fixing step, the protruding portion is rotat-
ed about an axis of the branched portion so that the pro-
truding portion is wound around the branched portion,
and thus the protruding portion is fixed to the branched
portion.
[0014] In the invention, it is preferable that, in the pro-
truding portion fixing step, the protruding portion is wound
around the branched portion in a state where the
branched portions are prevented from rotating together
with the protruding portion.
[0015] In the invention, it is preferable that, in he pro-
truding portion fixing step, the protruding portion and the
branched portion are fixed by blowing compressed fluid
in a direction in which the protruding portion is oriented
toward the branched portion for fixing.
[0016] In the invention, it is preferable that, in the spun
yarn joining step, the separate portions of the plurality of
spun yarns are joined to each other using one of a method
in which the plurality of spun yarns are intertwined to be
joined and a method in which the plurality of spun yarns
are knotted to be joined.
[0017] Moreover, the invention is directed to a spun
yarn obtained by piecing using the piecing method men-
tioned above.
[0018] Moreover, the invention is directed to a fabric
knitted with a knitting yarn obtained by piecing using the
piecing method mentioned above.
[0019] Moreover, the invention is directed to a piecing
apparatus for piecing end portions of a plurality of spun
yarns, comprising:

spun yarn joining means for forming, in the spun
yarns, a joined portion at which separate portions
that are separate from tip end portions of the plurality
of spun yarns in directions toward base end portions
are joined to each other, a protruding portion that
extends from the joined portion to the tip end portions
of the spun yarns, and a plurality of branched por-
tions that extend from the joined portion respectively
to the base end portions of the plurality of spun yarns,
by joining the plurality of spun yarns to each other
thereby; and
protruding portion fixing means for overlaying the
protruding portion on at least one branched portion
of the plurality of branched portions and fixing the
protruding portion and the branched portion that is

overlaid on the protruding portion.

[0020] In the invention, it is preferable that the protrud-
ing portion fixing means fixes the protruding portion to a
branched portion positioned on an upstream side in a
yarn feeding direction in which each spun yarn is fed and
sent, relative to the joined portion.
[0021] In the invention, it is preferable that the protrud-
ing portion fixing means fixes the protruding portion and
the branched portion using one of an intertwining method
in which the protruding portion and the branched portion
are partially untwisted and then untwisted portions are
intertwined into each other, and a winding method in
which the protruding portion is rotated about an axis of
the branched portion and thus the protruding portion is
wound around the branched portion.
[0022] In the invention, it is preferable that the spun
yarn joining means joins the separate portions of the plu-
rality of spun yarns to each other using one of a method
in which the plurality of spun yarns are intertwined, and
a method in which the plurality of spun yarns are knotted.
[0023] In the invention, it is preferable that the spun
yarn joining means includes a first splicing head that joins
the plurality of spun yarns by blowing compressed fluid
to a portion in which the plurality of spun yarns are over-
laid, and
the protruding portion fixing means includes a second
splicing head that fixes the protruding portion and the
branched portion by blowing compressed fluid to the pro-
truding portion.

Brief description of Drawings

[0024] Objects, features, and advantages of the inven-
tion will be more explicit from the following detailed de-
scription taken with reference to the drawing, wherein:

Figs. 1A to 1D are front views of knitting yarns for
illustrating a procedure of a piecing method accord-
ing to a first embodiment of the invention;
Fig. 2 is a diagram showing a weft knitting machine
31 including a piecing apparatus 30;
Fig. 3 is an enlarged perspective view showing splic-
ing heads’ 33 and 34 included in the piecing appa-
ratus 30;
Fig. 4 is a flowchart showing the procedure of a pro-
truding portion fixing step in the piecing apparatus
30;
Fig. 5 is a flowchart showing the procedure of the
protruding portion fixing step;
Figs. 6A to 6D are views showing operations of the
piecing apparatus 30 in each step of the protruding
portion fixing step;
Figs. 7A and 7B are perspective views showing the
second splicing head 34 for illustrating a piecing
method according to a second embodiment of the
invention;
Fig. 8 is a cross-sectional view taken along a section
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line S8-S8 in Fig. 7A;
Fig. 9 is a cross-sectional view taken along a section
line S9-S9 in Fig. 8;
Figs. 10A and 10B are schematic views showing a
piecing apparatus 30A that realizes the piecing
method according to the second embodiment;
Fig. 11 is a front view showing a knitting yarn 24B
obtained by joining performed in a spun yarn joining
step of a piecing method according to a third embod-
iment of the invention;
Figs. 12A to 12D are front views respectively show-
ing states in which protruding portions 23a and 23b
are fixed; and
Fig. 13 is a view showing a spun yarn obtained in a
piecing method according to a third conventional
technique.

Best Mode for Carrying out the Invention

[0025] Now referring to the drawing, preferred embod-
iments of the invention are described below.
[0026] Figs. 1A to 1D are front views of knitting yarns
for illustrating the procedure of a piecing method accord-
ing to a first embodiment of the invention. The piecing
procedure proceeds in the order from Fig. 1A to Fig. 1D.
The piecing method is a method for piecing two knitting
yarns 21 and 22 into each other. The piecing method is
used, for example, in a case where a knitting yarn whose
color is different from that of a currently used knitting yarn
is pieced into the currently used knitting yarn. The piecing
method is used also in a case where a new knitting yarn
is pieced into a broken knitting yarn. In this embodiment,
a method for piecing the two knitting yarns 21 and 22 into
each other will be described.
[0027] In the piecing method according to the first em-
bodiment of the invention,’ first, the two knitting yarns 21
and 22 that are spun yarns are provided (Fig. 1A). Next,
tip end portions 21a and 22a of the knitting yarns 21 and
22 are overlaid in the same direction. In this embodiment,
’in the same direction’ refers to a state in which ’end faces
of the tip end portions 21a and 22a of the knitting yarns
21 and 22 are oriented in the same direction’. In the knit-
ting yarns 21 and 22, separate portions 21c and 22c are
set at positions separate from the tip end portions 21a
and 22a in the directions toward base end portions 21d
and 22d by a predetermined protrusion amount H1. In a
state where the knitting yarns 21 and 22 are overlaid, the
knitting yarns 21 and 22 are overlaid extending in the
same direction at least at tip end overlaid portions 21e
and 22e from the tip end portions 21a and 22a to the
separate portions 21c and 22c (Fig. 1B).
[0028] After the two knitting yarns 21 and 22 are over-
laid, the tip end overlaid portions 21e and 22e of the knit-
ting yarns 21 and 22 are untwisted. Next, the untwisted
tip end overlaid portions 21e and 22e are intertwined into
each other, and thus the tip end overlaid portions 21e
and 22e of the knitting yarns 21 and 22 are integrally
joined (Fig. 1C). Accordingly, a knitting yarn 24 after the

joining in which the two knitting yarns 21 and 22 are joined
to each other is formed. In the knitting yarn 24 after the
joining, a joined portion 50 at which the knitting yarns 21
and 22 before joining are joined at the separate portions
21c and 22c, a protruding portion 23 that extends from
the joined portion 50 to the tip end portions 21a and 22a
of the knitting yarns 21 and 22 before the joining, and
two branched portions 51 and 52 that extend from the
joined portion 50 respectively toward the base end por-
tions 21d and 22d of the knitting yarns 21 and 22 before
the joining are formed. The branched portions 51 and 52
respectively correspond to the remaining portions ob-
tained by excluding the tip end overlaid portions 21e and
21b from the knitting yarns 21 and 22 before the joining.
The branched portions 51 and 52 are branched into two
at the joined portion 50. The step of joining the two knitting
yarns 21 and 22 at the tip end overlaid portions 21e and
22e thereby forming the knitting yarn 24 after the joining
in this manner corresponds to a spun yarn joining step.
[0029] Next, the protruding portion 23 is folded so that
the protruding portion 23 is overlaid on the branched por-
tion 51 (hereinafter, referred to as a ’first branched por-
tion’), which is one of the two branched portions 51 and
52 In this state, overlaid portions of the protruding portion
23 and the first branched portion 51 are partially untwist-
ed. Next, the untwisted portions are intertwined into each
other, and thus the protruding portion 23 is fixed so as
to be overlaid on the first branched portion 51 (Fig. 1D).
The step of fixing the protruding portion 23 to be disposed
along at least one branched portion 51 corresponds to a
protruding portion fixing step. In a pieced knitting yarn 25
after the piecing, a tip end portion 23a of the protruding
portion 23 is fixed to the branched portion 51, and thus
a protrusion amount H2 by which the protruding portion
23 protrudes from the branched portion 51 can be made
smaller than the protrusion amount H1 before the pro-
truding portion is fixed (H2 < H1). For example, the pro-
trusion amount H1 before the protruding portion is fixed
is 15 mm, while the protrusion amount H2 after the pro-
truding portion is fixed is 1 mm. It should be noted that
the protrusion amounts H1 and H2 are one example, and
significantly change depending on piecing conditions
such as the type of spun yarns, the number of yarns that
are pieced into each other, the amount of compressed
air blown, and the like.
[0030] Fig. 2 is a diagram showing a weft knitting ma-
chine 31 including a piecing apparatus 30 according to
an embodiment of the invention. Fig. 3 is an enlarged
perspective view showing splicing heads 33 and 34 in-
cluded in the piecing apparatus 30. In Fig. 3, the upper-
and-lower direction refers to the upper-and-lower direc-
tion with respect to the section of the diagram. The lower
direction refers to a direction from the upstream side in
the yarn feeding direction to the downstream side in the
yarn feeding direction. The above-described piecing
method is realized in the piecing apparatus 30, which is
this embodiment. The piecing apparatus 30 is an air splic-
ing apparatus, and included in the weft knitting machine
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31 that knits a fabric. In this embodiment, two knitting
yarns refer to a currently used knitting yarn that is being
used for knitting, and another knitting yarn that is to be
pieced into the currently used knitting yarn. The other
knitting yarn is selected from among a plurality of knitting
yarns as appropriate.
[0031] The piecing apparatus 30 includes the first
splicing head 33 and the second splicing head 34. The
splicing heads 33 and 34 blow compressed fluid to over-
laid portions of two spun yarns so that both of the overlaid
portions are untwisted and then intertwined into each oth-
er, and thus the overlaid portions of the two spun yarns
are integrally joined.
[0032] The first splicing head 33 functions as spun yarn
joining means for joining the two knitting yarns 21 and
22 to each other by performing the above-described spun
yarn joining step. The first splicing head 33 has a first
groove portion 33a that defines a first splicing space 60
in the shape of a tube whose axis L1 is in one horizontal
direction X1 (hereinafter, referred to as an ’X1 direction’).
The first groove portion 33a has a first nozzle opening
33b for supplying compressed air to the first splicing
space 60. Furthermore, the first groove portion 33a is
open in an upper direction X2 (hereinafter, referred to as
an ’X2 direction’) from one end to the other end in the X1
direction. This opening portion 33c defines a first en-
trance space 61 in the shape of a triangular prism that
becomes wider from the first groove portion 33a in the
X2 direction.
[0033] The second splicing head 34 functions as pro-
truding portion fixing means for fixing the protruding por-
tion 23 and the branched portion 51 by performing the
above-described protruding portion fixing step. The sec-
ond groove portion 34a has a second groove portion 34a
that defines a second splicing space 62 in the shape of
a tube extending in the upper-and-lower direction. The
second splicing head 34 has a second nozzle opening
34b for supplying compressed air to the second splicing
space 62. Furthermore, the second groove portion 34a
is open in the other horizontal direction X3 (hereinafter,
referred to as an ’X3 direction’) from one end to the other
end in the upper-and-lower direction. This opening por-
tion 34c defines a second entrance space 63 in the shape
of a triangular prism that becomes wider from the second
groove portion 34a in the X3 direction. The second nozzle
opening 34b extends downward as being away from the
second splicing space 62 in the horizontal direction. In
this embodiment, an axis L2 of the second splicing space
62 and an axis L3 of the second nozzle opening 34b are
formed so that a relative angle θ therebetween is 30 de-
grees. The second nozzle opening 34b blows com-
pressed air in an inclined direction A that proceeds to the
opposite direction of a yarn feeding direction B, that is,
proceeds upward as proceeding from the nozzle opening
to the center of the second splicing space 62 in the di-
rection perpendicular to the yarn feeding direction B. The
inclined direction A and the axis L2 of the second splicing
space 62 are arranged on the same plane.

[0034] The weft knitting machine 31 including the piec-
ing apparatus 30 is disclosed, for example, in Japanese
Unexamined Patent Publication JP-A 2006-118059. As
shown in Fig. 2, the piecing apparatus 30 includes a plu-
rality of yarn feeders 37 with which knitting yarns 41 ob-
tained by piecing using the piecing apparatus 30 are fed
to knitting needles. In the weft knitting machine 31, the
knitting yarns 41 that are fed to the knitting needles can
be selectively switched by switching the yarn feeders 37
that are brought by a carriage 36. Since the number of
the yarn feeders 37 that can be used is limited, the types
of the knitting yarns 41 that can be used is limited. The
types of the knitting yarns 41 that can be fed by the yarn
feeders 37 can be increased by switching the types of
the knitting yarns 41 using the piecing apparatus 30.
[0035] On a yarn feed path of the knitting yarn 41, a
fixed amount sending apparatus 38 of the knitting yarn
41 is disposed between the piecing apparatus 30 and
the yarn feeder 37 in order to suppress a sudden change
in a tensile force acting on the knitting yarn 41.
Furthermore, the weft knitting machine 31 has a control
portion 39 and a counter portion 40. The control portion
39 calculates in advance the length of a knitting yarn
necessary for knitting a fabric, for example, the length of
a knitting yarn necessary for knitting one line in the course
direction, under the condition that a change in a tensile
force acting on the knitting yarns is small. Furthermore,
the control portion 39 detects the position of the carriage
36 using a positional sensor that is disposed on the car-
riage 36. The control portion 39 calculates the timing of
piecing the knitting yarns 41 based on the position of the
carriage 36 and the calculate length of the knitting yarn.
Based on the calculation result, the control portion 39
causes the piecing apparatus 30 to perform piecing. The
control portion 39 performs control so that, in a case
where piecing is performed, the speed of the fixed
amount sending apparatus 38 of a knitting yarn is lowered
compared with a case in which piecing is not performed.
The counter portion 40 counts the time and gives the
counted time to the control portion 39.
[0036] Fig. 4 is a flowchart showing the procedure of
a piecing process in the piecing apparatus 30. Fig. 5 is
a flowchart showing the procedure of the protruding por-
tion fixing step. Figs. 6A to 6D are views showing oper-
ations of the piecing apparatus 30 in each step of the
protruding portion fixing step. In Figs. 6A to 6D, the yarn
feeding direction B of a knitting yarn is set to the lower
direction. In this embodiment, piecing is performed when
feeding knitting yarns with different qualities from one
yarn feeder 37, for example, in intarsia knitting or the like.
[0037] In a case where it is judged that the length of a
knitting yarn necessary for knitting from a currently knit-
ted stitch to a color pattern change position matches that
of a path of a knitting yarn from the first splicing head 33
to a knitting needle knitting the color pattern change po-
sition, the procedure proceeds to step s1 where the con-
trol portion 39 causes the piecing apparatus 30 to start
piecing.
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[0038] In step s1, which is the spun yarn joining step,
the two knitting yarns 21 and 22 are joined using a method
similar to the piecing method performed by the piecing
apparatus disclosed, for example, in Japanese Unexam-
ined Patent Publication JP-A 2005-314104. More specif-
ically, a guide member guides the tip end overlaid por-
tions 21e and 22e of the two knitting yarns 21 and 22
before the joining, from the first entrance space 61 to the
first splicing space 60. At that time, in one knitting yarn
21, a remaining portion 21f obtained by excluding the tip
end overlaid portion 21e extends upward from the first
splicing space 60. Furthermore, in the other knitting yarn
22, a remaining portion 22f obtained by excluding the tip
end overlaid portion 22e extends downward from the first
splicing space 60 and passes through the second splicing
space 62. In this state, portions near the separate por-
tions 21c and 22c of the knitting yarns 21 and 22 are
clamped by a clamp mechanism, and portions near the
tip end portions 21a and 22a of the knitting yarns 21 and
22 are cut by a cutter. The tip end overlaid portions 22e
and 22e of the two knitting yarns 21 and 22 are fitted in
the first groove portion 33a so as to be overlaid in the X1
direction (Fig. 6A)..
[0039] Next, the piecing apparatus 30 blows com-
pressed air from the first nozzle opening 33b to the first
splicing space 60 thereby starting to intertwine the tip
end overlaid portions 21e and 22e of the knitting yarns
21 and 22. When a first set time t1 has elapsed from the
start of blowing of the compressed air, the blowing of the
compressed air is ended. The first set time t1 is, for ex-
ample, 100 msec, and is set to a time in which the external
shape of the tip end overlaid portions 21e and 22e does
not become excessively small. When the tip end overlaid
portions 21e and 22e of the two knitting yarns 21 and 22
are integrally intertwined in this manner, the knitting yarn
24 having the protruding portion 23 is formed. When the
blowing of the compressed air is stopped, clamping is
canceled to release the knitting yarn 24 after the joining,
and sending of the knitting yarn 24 is started again. Ac-
cordingly, the spun yarn joining step ends, and the pro-
cedure proceeds to step s2.
[0040] In step s2, which is the protruding portion fixing
step, the procedure proceeds in the order from s21 to
s25 in Fig. 5. First, after it is judged that the spun yarn
joining step ends, in step s21, the counter portion 40
starts counting, and the procedure proceeds to step s22.
In step s22, the fixed amount sending apparatus 38 sends
the knitting yarn 24 after the joining in the yarn feeding
direction B, and the control portions 39 judges whether
or not the elapsed time counted by the counter portion
40 reaches a second set time t2.
[0041] When the knitting yarn 24 after the joining is
sent in the yarn feeding direction B, the protruding portion
23 is removed from the first splicing space 60. Accord-
ingly, in the knitting yarn 24, the two branched portions
51 and 52 protrude in the upper-and-lower direction, and
the protruding portion 23 protrudes in the X1 direction
(Fig. 6B). At that time, the first branched portion 51 ex-

tends upward and the other branched portion 52 (here-
inafter, referred to as a ’second branched portion’) ex-
tends downward from the joined portion 50. Furthermore,
the second branched portion 52 is fitted in the second
groove portion 34a.
[0042] When the fixed amount sending apparatus 38
is driven to send the knitting yarn 24 in the yarn feeding
direction B, the protruding portion 23 is fitted in the sec-
ond groove portion 34a. At an upper opening portion 34d
of the second groove portion 34a, the protruding portion
23 is folded from a lower opening portion 34e of the sec-
ond groove portion 34a toward the upper opening portion
34d. Accordingly, a portion from the base to the tip end
portion 23a of the protruding portion 23 is overlaid on the
first branched portion 51 on the upstream side of the yarn
feeding direction (Fig. 6C). The time from the protruding
portion 23 and the first branched portion 51 are removed
from the first groove portion 33a until the protruding por-
tion 23 and the first branched portion 51 are fitted in the
second groove portion 34a in this manner is the second
set time t2. The second set time t2 is, for example, 100
msec. In a case where the control portion 39 judges that
the second set time t2 has not elapsed, the procedure
returns to step s22 where the judgment is repeated. In a
case where the control portion 39 judges that the second
set time t2 has elapsed, the procedure proceeds to step
s23.
[0043] In step s23, blowing of compressed air from the
second nozzle opening 32b to the second splicing space
62 is started. Accordingly, the protruding portion 23 and
the first branched portion 51 that are fitted in the second
groove portion 34a start to be partially intertwined. More
specifically, the compressed air blown from the second
nozzle opening 32b proceeds in the inclined direction A.
When the compressed air is blown in the inclined direc-
tion A in this manner, the protruding portion 23 is folded
down toward the first branched portion 51, and thus the
protruding portion 23 and the first branched portion 51
are easily intertwined. When the blowing of the com-
pressed air is started, the procedure proceeds to step
s24.
[0044] In step s24, it is judged whether or not the
elapsed time counted by the counter portion 40 after start-
ing the blowing of the compressed air to the second splic-
ing space 62 reaches a third set time t3. The third set
time t3 refers to the time from the blowing is started until
the joint strength of the two branched portions 51 and 52
is secured while securing the strength of the knitting yarn
25 after the piecing obtained by intertwining the protrud-
ing portion 23 and the first branched portion 51. In a case
where the knitting yarn 24 after the joining is exposed to
an air flow for a longer period of time, the joint strength
is increased, but the outer diameter of a portion near the
joint of the knitting yarn 24 after the joining becomes
small, and thus the strength of the knitting yarn itself be-
comes poor. Conversely, in a case where the knitting
yarn 24 after the joining is exposed to an air flow for a
shorter period of time, the joint strength becomes poor.
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In consideration of these circumstances, the third set time
t3 is set. The third set time t3 is, for example, 100 msec.
In a case where it is judged that the third set time t3 has
not elapsed, the procedure returns to step s24 where the
judgment is repeated. In a case where it is judged that
the third set time t3 has elapsed, the procedure proceeds
to step s25.
[0045] In step s25, the supply’ of the compressed air
to the second splicing space 62 is stopped, and the pro-
truding portion fixing step ends. In this manner, the sec-
ond splicing head 34 can form the knitting yarn 25 in
which the portion from the base to the tip end portion 22a
of the protruding portion 23 is overlaid and integrated
with the first branched portion 51. After the protruding
portion fixing step ends, the guide member causes the
knitting yarn 25 in which the protruding portion 23 and
the branched portion 51 are integrated to pass through
the second entrance space 63 in the X3 direction to be
removed from the second groove portion 34a so that the
knitting yarn 25 passes through the opening portion 34c.
[0046] The knitting yarn 25 (41) obtained by piecing in
this manner is fed by the yarn feeder 37 to a knitting
needle, and thus a fabric is knitted. Accordingly, a fabric
with various color patterns can be knitted with the knitting
yarns 25 (41) fed from one yarn feeder 37. Furthermore,
the types of the knitting yarns 41 that can be fed by the
yarn feeders 37 can be increased by switching the types
of the knitting yarns that are guided by the yarn feeders
37 using the piecing apparatus 30.
[0047] According to the piecing method of this embod-
iment as described above, in the spun yarn joining step,
the kitting yarns 21 and 22 are joined at the separate
portions 21c and 22c. Thus, the outer diameter of the
branched portions 51 and 52 can be prevented from be-
ing small in the joining, and the strength of the knitting
yarn obtained by piecing can be secured. Furthermore,
in the protruding portion fixing step, the protruding portion
23 is fixed so as to be disposed along the first branched
portion 51. Thus, the protrusion amount H2 of the pro-
truding portion 23 from the branched portions 51 and 52
can be educed. In this manner, the knitting yarn 25 after
the piecing in which the appearance is not impaired while
the strength is secured can be produced.
[0048] In a case where a fabric is knitted using the
knitting yarn 25 after the piecing, the protruding portion
23 can be prevented from protruding outward from the
face stitches of the knitted fabric. Thus, an operation to
confirm the protruding portion 23 protruding outward from
the face stitches of the knitted fabric and an operation to
tuck the protruded protruding portion 23 into the inner
side of the knitted fabric can be omitted. Accordingly, the
protrusion treatment step after the piecing can be omit-
ted, and thus a knitted fabric in which the appearance is
not impaired while the number of steps is reduced can
be provided. Furthermore, since the protruding portion
23 is prevented from protruding, a feel of the knitted fabric
can be made uniform. According to the piecing apparatus
30 of this embodiment, a piecing method that can achieve

the above-described operation and effect can be real-
ized.
[0049] Furthermore, in this embodiment, the branched
portion 51 to which the protruding portion 23 is fixed is a
branched portion positioned on the upstream side in the
yarn feeding direction relative to the joined portion 50.
Thus, compared with a case in which the tip end portion
23a of the protruding portion 23 is positioned on the
downstream side in the yarn feeding direction B elative
to the joined portion 50, a yarn sending resistance in feed-
ing the knitting yarn 25 after the piecing can be reduced,
and thus the yarn can be smoothly sent to the yarn feeder
37.
[0050] Furthermore, in the protruding portion fixing
step, compressed air is blown in the direction A inclined
relative to the direction in which the knitting yarn 24 after
the joining extends. After both of the protruding portion
23 and the branched portion 51 are partially untwisted,
the untwisted portions are intertwined into each other,
and the protruding portion 23 is fixed to the branched
portion 51. Accordingly, the protruding portion 23 and the
first branched portion 51 are prevented from being ex-
cessively intertwined, part of the outer diameter of the
knitting yarn 25 after the piecing is prevented from being
excessively small, and thus the strength can be prevent-
ed from being poor. The compressed air is blown in a
direction in which the protruding portion 23 is oriented
toward the branched portion 51 for fixing. Thus, the pro-
truding portion 23 is folded down toward the branched
portion 51 for fixing, and the protruding portion 23 can
be more reliably intertwined and fixed to the first branched
portion 51.
[0051] Figs. 7A and 7B are perspective views showing
the second splicing head 34 for illustrating a piecing
method according to a second embodiment of the inven-
tion. Fig. 8 is a cross-sectional view taken along a section
line S8-S8 in Fig. 7A. Fig. 9 is a cross-sectional view
taken along a section line S9-S9 in Fig. 8. Figs. 10A and
10B are schematic views showing a piecing apparatus
30A that realizes the piecing method of the second em-
bodiment. The second embodiment has the same con-
figuration as the first embodiment, except that the direc-
tion in which compressed air is blown is different from
that of the first embodiment in the protruding portion fixing
step, and a description of the same configuration has
been omitted.
[0052] In a state where the protruding portion 23 is
fitted in the second groove portion 34a, the second splic-
ing head 34 blows compressed air from the second noz-
zle opening 34b so as to flow in a rotational direction 70
in which the compressed air proceeds to one side in the
axial direction of the branched portion 51 while rotating
about the axis L2 of the second splicing space 62 (Fig.
7A). Accordingly, in step s23, the protruding portion 23
fitted in the second groove portion 34a is rotated about
the axis of the first branched portion 51 a plurality of times
to be wound around the first branched portion 51 (Fig.
7B). The protruding portion 23 and the first branched por-
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tion 51 may be fixed by winding in this manner.
[0053] In this embodiment, with the second noz-
zle’opening 34b, the compressed air flows so as to rotate
about the axis L2 while proceeding in the inclined direc-
tion A. Accordingly, the protruding portion 23 is folded
down toward the first branched portion 51 and easily
wound around the first branched portion 51 (Fig. 8). In a
cross-section that is perpendicular to the axis L2, the
inclined direction A is diverted from the axis L2 and ori-
ented to the inner circumferential face of the second
groove portion 34a. Thus, the compressed air can rotate
about the axis L2 along the inner circumferential face of
the second groove portion 34a (Fig. 9). Also in the second
embodiment, with the procedure shown in the first em-
bodiment, piecing can be performed in a similar manner
and a similar effect to that of the first embodiment can
be obtained.
[0054] Furthermore, since the protruding portion 23 is
rotated, the twisted branched portion 51 can be prevent-
ed from being untwisted regardless of the period of time
to blow compressed fluid, the diameter of the first
branched portion 51 that is overlaid on the protruding
portion 23 and the region near the overlaid portion can
be prevented from being small, and thus the strength of
the spun yarn obtained by piecing can be prevented from
being poor. Furthermore, acceptable timings of blowing
the compressed fluid can be increased, and thus the piec-
ing control can be easily realized. The rotational direction
70 is preferably a direction in which the first branched
portion 51 is twisted.
[0055] Furthermore, the piecing apparatus 30A of the
second embodiment includes rotation resisting members
71 and 72 functioning as resisting members that prevent
the branched portion 51 from rotating about the axis. In
this embodiment, the rotation resisting members 71 and
72 are realized as tension applying devices that apply
tension to the knitting yarn 41 and are arranged respec-
tively on the upstream side and the downstream side in
the yarn feeding direction of the second splicing head
34. Thus, even when a rotational flow is formed by com-
pressed air in the protruding portion fixing step, the
branched portions 51 and 52 can be prevented from ro-
tating together with the protruding portion 23. According-
ly, the protruding portion 23 can be reliably rotated about
the branched portion 51, and thus the time that is nec-
essary to wind the protruding portion 23 around the
branched portion 51 can be shortened.
[0056] In this manner, in the protruding portion fixing
step, it is sufficient that the protruding portion 23 is fixed
so as to be overlaid on the first branched portion 51, and
either the intertwining method shown in the first embod-
iment or the winding method shown in the second em-
bodiment can be used. Other methods also can be used,
for example, in which the protruding portion 23 and the
branched portion 51 are mechanically kneaded or twisted
to be integrated.
[0057] Furthermore, in the foregoing embodiments,
the methods for piecing knitting yarns were described,

but the methods can be applied to all methods for piecing
spun yarns obtained by spinning fibers. Accordingly, the
methods also can be applied to piecing of weaving yarns
made of spun yarns. Furthermore, in the foregoing em-
bodiments, the protruding portion 23 is integrally fixed to
the branched portion 51 on the upstream side in the yarn
feeding direction B relative to the joined portion 50, but
the protruding portion 23 may be integrally fixed to the
branched portion 52 on the downstream side in the yarn
feeding direction B relative to the joined portion’ 50. In
this case, the knitting yarn 24 after the joining can be
inserted to the second groove portion 34a of the second
splicing head 34 in the opposite direction of the yarn feed-
ing direction B.
[0058] In the foregoing embodiments, the first splicing
head 33 is disposed on the upper side, and the second
splicing head 34 is disposed on the lower side. However,
the first splicing head 33 may be disposed on the lower
side, and the’second splicing head 34 may be disposed
on the upper side. In this case, the yarn feeding direction
B is a direction from below to above. In this manner, the
arrangement of the splicing heads 33 and 34 is not lim-
ited, and the X1 to X3 directions also can be freely set.
Moreover, the spun yarn joining step and the protruding
portion fixing step can be performed with one splicing
head.
[0059] Furthermore, in the foregoing embodiments,
the splicing heads 33 and 34 blow compressed air to
spun yarns, but other compressed fluid such as liquid
may be blown to spun yarns. In a case where compressed
air is blown to spun yarns, the spun yarns can be joined
and the protruding portion can be fixed with a simple con-
figuration. Furthermore, the piecing apparatus 30 can be
used for knitting other than intarsia knitting. For example,
in a case where the weft knitting machine 31 includes
the piecing apparatus 30, the types of the knitting yarns
41 that can be fed by the yarn feeders 37 can be in-
creased.
[0060] Fig. 11 is a front view showing a knitting yarn
24B obtained by joining performed in a spun yarn joining
step of a piecing method according to a third embodiment
of the invention. Figs. 12A to 12D are front views respec-
tively showing states in which protruding portions 23a
and 23b are fixed. The third embodiment has the same
configuration as the first or second embodiment, except
that the joining method is different from that of the first
or second embodiment in the spun yarn joining step, and
a description of the same configuration has been omitted.
[0061] In the third embodiment, the plurality of knitting
yarns 21 and 22 are joined by being knotted using a knot-
ter apparatus, which is a yarn knotting apparatus. In a
state where the two knitting yarns 21 and 22 are joined,
a knot is formed at the separate portions 21c and 22c.
Accordingly, the joined portion 50, the protruding portions
23a and 23b that extend from the joined portion 50 to the
tip end portions 21a and 21b of the knitting yarns 21 and
22, and the plurality of branched portions 51 and 52 that
extend from the joined portion 50 respectively toward the
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base end portions 21d and 22f of the plurality of knitting
yarns 21 and 22 are formed. In the third embodiment,
the number of the protruding portions 23a and 23b formed
is the number of the knitting yarns 21 and 22 that
are’joined. The knotter apparatus is disclosed, for exam-
ple, in JP-A 6-2250 (1994).
[0062] Also in the third embodiment, as in the first or
second embodiment, the protruding portions 23a and 23b
are fixed so as to be overlaid on at least one branched
portion 51 or 52 in the protruding portion fixing step. In
the protruding portion fixing step, the protruding portions
23a and 23b may be fixed so as to be intertwined into
one branched portion 51 (Fig. 12A), or the protruding
portions 23a and 23b may be fixed so as to be intertwined
respectively into the different branched portions 51 and
52 (Fig. 12B). Alternatively, in the protruding portion fixing
step, the protruding portions 23a and 23b may be fixed
so as to be wound around one branched portion 51 (Fig.
12C), or the protruding portions 23a and 23b may be
fixed so as to be wound respectively around the different
branched portions 51 and 52 (Fig. 12D). Also in the third
embodiment, with the protruding portion fixing step, pro-
trusion amounts H12 to H15 by which the protruding por-
tions 23a and 23b protrude from the branched portion 51
can be made smaller than a protrusion amount H11 be-
fore the protruding portion is fixed.
[0063] In this manner, in the spun yarn joining step, it
is sufficient that the knitting yarns 21 and 22 are joined
so that the plurality of branched portions 51 and 52 are
branched from the protruding portion 23, and either the
intertwining method shown in the first embodiment or the
knotting method shown in the third embodiment can be
used. Furthermore, a knotter apparatus that forms a knot
other than that shown in Fig. 11 also may be used. Other
methods for forming the protruding portion 23 also can
be used, for example, in which the knitting yearns 21 and
22 are joined by a kneading method or a twisting method.
[0064] In the foregoing embodiments, the methods for
piecing the two knitting yarns 21 and 22 were described.
However, also in a case where three or more knitting
yarns are pieced into each other as in a two yarn stitch
or multiple yarn stitch, a similar piecing method can be
applied by taking the plurality of overlaid knitting yarns
as one knitting yarn. Furthermore, the machine that in-
cludes the piecing apparatus 30 of this embodiment is
not limited to the weft knitting machine 31, and it is pos-
sible to use other machines such as a weaving machine
or winder. Furthermore, the invention includes a spun
yarn obtained by piecing using the piecing method, and
a knitted fabric and a woven fabric knitted or woven with
the spun yarn.
[0065] The invention may be embodied in other various
forms without departing from the spirit or essential char-
acteristics thereof. The present embodiments are there-
fore to be considered in all respects as illustrative and
not restrictive, the scope of the invention being indicated
by the appended claims rather than by the foregoing de-
scription and all changes which come within the meaning

and the range of equivalency of the claims are therefore
intended to be embraced therein.

Industrial Applicability

[0066] According to the invention, in the spun yarn join-
ing step, a joined portion, a protruding portion, and a plu-
rality of branched portions are formed in spun yarns. In
a case where the spun yarns are joined at the joined
portion, the outer diameter of each branched portion can
be prevented from being small when joining the spun
yarns, and thus the strength of a spun yarn obtained by
piecing can be secured. Furthermore, in the protruding
portion fixing step, the protruding portion is overlaid on
the branched portion and the protruding portion and the
branched portion are fixed, and thus the protrusion
amount by which the protruding portion protrudes from
the branched portion can be suppressed. Moreover, in a
case where a fabric is knitted using the spun yarn ob-
tained by piecing, the protruding portion can be prevent-
ed from protruding outward from the face stitches of the
knitted fabric, and thus a protrusion treatment step of
tucking the protruding portion protruding outward from
the face stitches of the knitted fabric into the inner side
of the knitted fabric can be omitted.
[0067] According to the invention, the branched por-
tion positioned on the upstream side in the yarn feeding
direction and the protruding portion are fixed. Thus, com-
pared with a case in which the tip end of the protruding
portion is positioned on the downstream side in the yarn
feeding direction, a yarn sending resistance in feeding
the yarn can be reduced, and the spun yarn obtained by
piecing can be smoothly sent.
[0068] According to the invention, in the protruding por-
tion fixing step, both of the protruding portion and the
branched portion are partially untwisted, and then inter-
twined. Accordingly, the protruding portion and the
branched portion can be prevented from being exces-
sively intertwined, the diameter of the branched portion
that is overlaid on the protruding portion and a region
near the overlaid portion can be prevented from being
small, and thus the strength of the spun yarn obtained
by piecing can be prevented from being poor.
[0069] ’According to the invention, in the protruding
portion fixing step, the protruding portion is rotated about
the axis of the branched portion so that the protruding
portion is wound around the branched portion. Since the
protruding portion is rotated, the twisted branched portion
can be prevented from being untwisted, the diameter of
the branched portion that is overlaid on the protruding
portion and a region near the overlaid portion can be
prevented from being small, and thus the strength of the
spun yarn obtained by piecing can be prevented from
being poor.
[0070] According to the invention, in the protruding por-
tion fixing step, the branched portions are prevented from
rotating together with the protruding portion. Accordingly,
the protruding portion can be reliably rotated about the
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branched portion, and thus the time that is necessary to
wind the protruding portion around the branched portion
can be shortened.
[0071] According to the invention, in the protruding por-
tion fixing step, a force to cause the protruding portion to
be folded down toward the branched portion for fixing
can be applied with blowing of compressed fluid, and
thus the protruding portion can be more reliably fixed to
the branched portion.
[0072] According to the invention, in the spun yarn join-
ing step, a plurality of spun yarns can be joined by joining
the spun yarns using one of a method in which the yarns
are intertwined to be joined and a method in which the
yarns are knotted to be joined.
[0073] According to the invention, the strength can be
prevented from being poor, and the protrusion amount
by which the protruding portion protrudes from the
branched portion can be suppressed so that a spun yarn
that is less uneven in the radial direction can be obtained.
[0074] According to the invention, a fabric in which part
of spun yarns is prevented from protruding outward in
the thickness direction can be realized.
[0075] According to the invention, the spun yarn joining
means joins spun yarns at the joined portion, and thus
the outer diameter of each branched portion can be pre-
vented from being small when joining the spun yarns,
and thus the strength of a spun yarn obtained by piecing
can be secured. Furthermore, the protruding portion fix-
ing means fixes the protruding portion so as to be dis-
posed along the branched portion, and thus the protru-
sion amount by which the protruding portion protrudes
from the branched portion can be suppressed. Accord-
ingly, the protruding portion can be prevented from pro-
truding outward from the face stitches of the knitted fabric,
and thus a protrusion treatment step of tucking the pro-
truding portion into the inner side of the knitted fabric can
be omitted.
[0076] According to the invention, the protruding por-
tion fixing’means fixes the branched portion positioned
on the upstream side in the yarn feeding direction and
the protruding portion. Thus, a yarn sending resistance
can be reduced, and the spun yarn obtained by piecing
can be smoothly sent.
[0077] According to the invention, the protruding por-
tion fixing means can fix the protruding portion and the
branched portion, by partially intertwining the protruding
portion and the branched portion or winding the protrud-
ing portion around the branched portion.
[0078] According to the invention, the spun yarn joining
means can join the separate portions of the plurality of
spun yarns, by intertwining or knotting the plurality of
spun yarns.
[0079] According to the invention, the first splicing
head joins the plurality of spun yarns by blowing com-
pressed fluid to a portion in which the plurality of spun
yarns are overlaid, and the second splicing head fixes
the protruding portion formed by the first splicing head
and the branched portion by blowing compressed fluid

to the protruding portion. The plurality of spun yarns can
be joined, and the protruding portion and the branched
portion can be fixed, using the compressed fluid in this
manner.

Claims

1. A piecing method for piecing end portions of a plu-
rality of spun yarns, comprising:

a spun yarn joining step of forming, in the spun
yarns, a joined portion at which separate por-
tions that are separate from tip end portions of
the plurality of spun yarns in directions toward
base end portions are joined to each other, a
protruding portion that extends from the joined
portion to the tip end portions of the spun yarns,
and a plurality of branched portions that extend
from the joined portion respectively to the base
end portions of the plurality of spun yarns, by
joining the plurality of spun yarns to each other;
and
a protruding portion fixing step of overlaying the
protruding portion on at least one of the plurality
of branched portions and fixing the protruding
portion and the branched portion that is overlaid
on the protruding portion.

2. The piecing method of claim 1, wherein, in the pro-
truding portion fixing step, the branched portion to
which the protruding portion is fixed is a branched
portion positioned on an upstream side in a yarn
feeding direction in which each spun yarn is fed and
sent, relative to the joined portion.

3. The piecing method of claim 1 or 2, wherein, in the
protruding portion fixing step, after both of the pro-
truding portion and the branched portion are partially
untwisted, untwisted portions are intertwined into
each other, and thus the protruding portion is fixed
to the branched portion.

4. The piecing method of claim 1 or 2, wherein, in the
protruding portion fixing step, the protruding portion
is rotated about an axis of the branched portion so
that the protruding portion is wound around the
branched portion, and thus the protruding portion is
fixed to the branched portion.

5. The piecing method of claim 4, wherein, in the pro-
truding portion fixing step, the protruding portion is
wound around the branched portion in a state where
the branched portions are prevented from rotating
together with the protruding portion.

6. The piecing method of any one of claims 3 to 5,
wherein, in the protruding portion fixing step, the pro-
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truding portion and the branched portion are fixed
by blowing compressed fluid in a direction in which
the protruding portion is oriented toward the
branched portion for fixing.

7. The piecing method of any one of claims 1 to 6,
wherein, in the spun yarn joining step, the separate
portions of the plurality of spun yarns are joined to
each other by intertwining the plurality of spun yarns.

8. The piecing method of any one of claims 1 to 6,
wherein, in the spun yarn joining step, the separate
portions of the plurality of spun yarns are joined to
each other by knotting the plurality of spun yarns.

9. A spun yarn obtained by piecing using the piecing
method of any one of claims 1 to 8.

10. A fabric knitted with a knitting yarn obtained by piec-
ing using the piecing method of any one of claims 1
to 8.

11. A piecing apparatus for piecing end portions of a
plurality of spun yarns, comprising:

spun yarn joining means for forming, in the spun
yarns, a joined portion at which separate por-
tions that are separate from tip end portions of
the plurality of spun yarns in directions toward
base end portions are joined to each other, a
protruding portion that extends from the joined
portion to the tip end portions of the spun yarns,
and a plurality of branched portions that extend
from the joined portion respectively to the base
end portions of the plurality of spun yarns, by
joining the plurality of spun yarns to each other
thereby; and
protruding portion fixing means for overlaying
the protruding portion on at least one branched
portion of the plurality of branched portions and
fixing the protruding potion and the branched
portion that is overlaid on the protruding portion.

12. The piecing apparatus of claim 11, wherein the pro-
truding portion fixing means fixes the protruding por-
tion to a branched portion positioned on an upstream
side in a yarn feeding direction in which each spun
yarn is fed and sent, relative to the joined portion.

13. The piecing apparatus of claim 11 or 12, wherein the
protruding portion fixing means fixes the protruding
portion and the branched portion by partially untwist-
ing the protruding portion and the branched portion
and then intertwining untwisted portions into each
other.

14. The piecing apparatus of claim 11 or 12, wherein the
protruding portion fixing means fixes the protruding

portion and the branched portion by rotating the pro-
truding portion about an axis of the branched portion
and thus winding the protruding portion around the
branched portion.

15. The piecing apparatus of any one of claims 11 to 14,
wherein the spun yarn joining means joins the sep-
arate portions of the plurality of spun yarns to each
other by intertwining the plurality of spun yarns.

16. The piecing apparatus of any one of claims 11 to 14,
wherein the spun yarn joining means joins the sep-
arate portions of the plurality of spun yarns to each
other by knotting the plurality of spun yarns.

17. The piecing apparatus of any one of claims 13 to 15,
wherein the spun yarn joining means includes a first
splicing head that joins the plurality of spun yarns by
blowing compressed fluid to a portion in which the
plurality of spun yarns are overlaid, and
the protruding portion fixing means includes a sec-
ond splicing head that fixes the protruding portion
and the branched portion by blowing compressed
fluid to the protruding portion.

19 20 



EP 2 042 625 A1

12



EP 2 042 625 A1

13



EP 2 042 625 A1

14



EP 2 042 625 A1

15



EP 2 042 625 A1

16



EP 2 042 625 A1

17



EP 2 042 625 A1

18



EP 2 042 625 A1

19



EP 2 042 625 A1

20



EP 2 042 625 A1

21



EP 2 042 625 A1

22



EP 2 042 625 A1

23



EP 2 042 625 A1

24



EP 2 042 625 A1

25



EP 2 042 625 A1

26



EP 2 042 625 A1

27



EP 2 042 625 A1

28



EP 2 042 625 A1

29



EP 2 042 625 A1

30

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 6002250 A [0002] [0061]
• JP 60039767 B [0004]
• JP 2004027463 A [0005]

• JP 2006118059 A [0034]
• JP 2005314104 A [0038]


	bibliography
	description
	claims
	drawings
	search report

