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(54) SPLICE HEAD, SPLICING DEVICE AND SPLICING METHOD

(57) The invention relates to a splicing head that can
improve the strength of a pieced portion. A plurality of
two-ply yarns (70, 71) that are to be pieced are untwisted
by injecting a compressed fluid via an untwisting-nozzle
hole (32) Subsequently, an impact is imparted to the plu-
rality of two-ply yarns (70, 71) thus untwisted by injecting
a compressed fluid via a piecing-nozzle hole (33). When
the plurality of two-ply yarns (70, 71) are untwisted re-
spectively, and then an impact is imparted to the plurality
of two-ply yarns (70, 71) from a compressed fluid in this
manner, the plurality of two-ply yarns (70, 71) themselves
are complexly intertwined into each other, and fibers pro-
jecting from the plurality of two-ply yarns (70, 71) are
complexly intertwined into each other. Accordingly, the
strength of a pieced portion in a yarn obtained by piecing
can be improved.
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Description

Technical Field

[0001] The present invention relates to a splicing head
used in a splicing device that pieces a plurality of yarns
into each other, a splicing device including the splicing
head, and a splicing method.

Background Art

[0002] A conventional splicing head disclosed in Jap-
anese Unexamined Patent Publication JP-A 2006-52485
includes a first nozzle hole that injects a compressed fluid
substantially perpendicularly into a yarn-accommodating
space, and a second nozzle hole that injects a com-
pressed fluid in a direction inclined from the base end
portions toward the front end portions of yarns that are
inserted into the yarn-accommodating space. The com-
pressed fluids injected from the first nozzle hole and the
second nozzle hole respectively proceed in directions
that intersect the central axis of the yarn-accommodating
space.
[0003] When a compressed fluid is injected from the
first nozzle hole, the yarns are untwisted. When a com-
pressed fluid is injected from the second nozzle hole, the
yarns that have been extended along the flow of the com-
pressed fluid are intertwined into each other, and thus,
the two yarns are completely pieced into each other.
[0004] In the above-described conventional splicing
head, the compressed fluids injected from the respective
nozzle holes proceed toward the central axis of the yarn-
accommodating space. In this case, the amount of un-
twisted yarn accommodated in the yarn-accommodating
space is small. When the amount of untwisted yarn is
small, the intertwining of a plurality of yarns may be in-
sufficient even when the plurality of yarns collide against
each other.
[0005] For example, in the case where two-ply yarns
are to be pieced into each other, the amount untwisted
in the above-described conventional splicing head is
small because each of the two-ply yarns is twisted, and
thus, sufficient piecing cannot be performed. According-
ly, there is a problem in that the strength of such a pieced
portion is lowered. In particular, in the case of two-ply
yarns obtained by intertwining single yarns obtained by
spinning short fibers, such as cotton yarns, the intertwin-
ing of such two-ply yarns is loose, and thus, there is a
problem in that the strength of such a pieced portion is
further lowered. A splicing device including the above-
described splicing head and a splicing method also suffer
these problems in a similar manner.

Disclosure of Invention

[0006] It is an object of the invention to provide a splic-
ing head, a splicing device, and a splicing method that
can improve the strength of a pieced portion.

[0007] The invention is directed to a splicing head used
in a splicing device that pieces a plurality of overlapped
yarns into each other by injecting a compressed fluid to-
ward the plurality of yarns under the state that front end
portions of the plurality of yarns overlap each other in a
same direction, comprising:

a yarn-accommodating space that can accommo-
date a plurality of overlapped yarns and that extends
along a predetermined central axis;
an untwisting-nozzle hole that brings the yarn-ac-
commodating space in communication with an out-
side space and that extends in a torsional direction,
which is torsional about the central axis; and
a piecing-nozzle hole that brings the yarn-accommo-
dating space in communication with an outside
space and that extends in an intersecting direction,
which intersects the central axis.

[0008] Furthermore, in the invention, it is preferable
that the untwisting-nozzle hole extends closer to one side
in one direction of the central axis, toward the central axis
in a direction perpendicular to the central axis, and is
inclined with respect to the central axis.
[0009] Furthermore, in the invention, it is preferable
that two untwisting-nozzle holes are formed, and
a first untwisting direction in which a first untwisting-noz-
zle hole extends toward the yarn-accommodating space
and a second untwisting direction in which a second un-
twisting-nozzle hole extends toward the yarn-accommo-
dating space are opposite each other about the central
axis.
[0010] Moreover, the invention is directed to a splicing
device, comprising:

the splicing head mentioned above;
a first injecting portion that injects a compressed fluid
via the untwisting-nozzle hole into the yarn-accom-
modating space;
a second injecting portion that injects a compressed
fluid via the piecing-nozzle hole into the yarn-accom-
modating space; and
a control portion that can individually control timings
at which compressed fluids are injected from the first
injecting portion and the second injecting portion.

[0011] Moreover, the invention is directed to a splicing
method for piecing a plurality of yarns into each other
using a splicing head including a yarn-accommodating
space that can accommodate a plurality of overlapped
yarns and that extends along a predetermined central
axis, an untwisting-nozzle hole that brings the yarn-ac-
commodating space in communication with an outside
space and that extends in a torsional direction, which is
torsional about the central axis, and a piecing-nozzle hole
that brings the yarn-accommodating space in communi-
cation with an outside space and that extends in an in-
tersecting direction, which intersects the central axis,
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comprising:

a yarn-accommodating step of accommodating a
plurality of two-ply yarns that overlap each other in
a same direction, in the yarn-accommodating space
of the splicing head;
an untwisting step of untwisting each of the two-ply
yarns by injecting a compressed fluid from the un-
twisting-nozzle hole into the yarn-accommodating
space; and
a piecing step of loosening and intertwining the un-
twisted two-ply yarns by injecting a compressed fluid
from the piecing-nozzle hole into the yarn-accom-
modating space.

[0012] Furthermore, in the invention, it is preferable
that whether or not the untwisting step is necessary is
selectively switched according to at least one of a type
of yarn-twisting and a number of a plurality of yarns that
are to be pieced into each other.
[0013] Furthermore, in the invention, it is preferable
that, in the untwisting step, a direction for injecting a com-
pressed fluid is switched so that the compressed fluid
rotates in an opposite direction to a direction in which
two-ply yarns are twisted.

Brief Description of Drawings

[0014] Other and further objects, features, and advan-
tages of the invention will be more explicit from the fol-
lowing detailed description taken with reference to the
drawings wherein:

Fig. 1 is an enlarged perspective view showing a
splicing head 20 according to an embodiment of the
invention;
Fig. 2 is a front view showing the splicing head 20;
Fig. 3 is a plan view showing the splicing head 20;
Fig. 4 is a right side view of the splicing head 20;
Fig. 5 is a left side view of the splicing head 20;
Figs. 6A and 6B show flows of a compressed fluid;
Fig. 7 is a block diagram showing the functional con-
figuration of a splicing device 30;
Fig. 8 is a flowchart showing a piecing operation per-
formed by a control portion 64;
Figs. 9A to 9C are views illustrating the piecing op-
eration; and
Fig. 10 is a plan view showing a splicing head 20A
according to another embodiment of the invention.

Best Mode for Carrying out the Invention

[0015] Hereinafter, preferable embodiments of the in-
vention will be described in detail with reference to the
drawings. Here, in this specification, the term "type of
yarn-twisting" refers to types, such as single yarn, two-
ply yarn, or three-ply yarn obtained by intertwining three
single yarns.

[0016] Fig. 1 is an enlarged perspective view showing
a splicing head 20 according to an embodiment of the
invention. Fig. 2 is a front view showing the splicing head
20. Fig. 3 is a plan view showing the splicing head 20.
Fig. 4 is a right side view of the splicing head 20. Fig. 5
is a left side view of the splicing head 20.
[0017] The splicing head 20 is a nozzle hole formation
member that is provided in a splicing device 30 and that
has nozzle holes through which compressed air, which
is a compressed fluid, passes. The splicing device 30 is
an apparatus that pieces and joins a plurality of knitting
yarns accommodated in a yarn-accommodating space
31 of the splicing head 20 by injecting a compressed fluid
into the yarn-accommodating space 31. In this embodi-
ment, the splicing device 30 pieces two two-ply yarns
into each other.
[0018] The splicing head 20 is formed in the shape of
a column that extends in a predetermined axial direction
Z, and cross-sections perpendicular to the axial direction
Z have substantially the same shape. The splicing head
20 has a yarn-accommodating space 31, an untwisting-
nozzle hole 32, a piecing-nozzle hole 33, an entrance
space-forming portion 24, and a communicating passage
35.
[0019] The yarn-accommodating space 31 is formed
in the shape of a tube that surrounds a central axis L1
extending in a predetermined direction and that is open
on both sides of the central axis L1 in the axial direction
Z. The yarn-accommodating space 31 is formed so as
to be capable of loosely accommodating two two-ply
yarns extending along the central axis L1 and overlap-
ping each other. Furthermore, the central axis L1 is set
at a position that passes through the center of the yarn-
accommodating space 31 in a cross-section perpendic-
ular to the axial direction Z. The yarn-accommodating
space 31 extends along the central axis L1.
[0020] The untwisting-nozzle hole 32 is formed in the
shape of a tube that is open on both sides, and brings
the yarn-accommodating space 31 in communication
with an outside space 40a. The untwisting-nozzle hole
32 is a hole for untwisting each of a plurality of two-ply
yarns that are to be pieced into each other. The piecing-
nozzle hole 33 is formed in the shape of a tube that is
open on both sides, and brings the yarn-accommodating
space 31 in communication with an outside space 40b.
The piecing-nozzle hole 33 is a hole for loosening and
intertwining a plurality of two-ply yarns that are to be
pieced into each other.
[0021] The entrance space-forming portion 24 is
formed so that a cross-section thereof perpendicular to
the axial direction Z is in a V-shape, and forms an en-
trance space 34 in the shape of a triangular prism that
becomes wider away from the central axis L1. The en-
trance space 34 is formed so that a cross-section thereof
perpendicular to the axial direction Z is in the shape of a
funnel, and is formed throughout the entire length of the
entrance space-forming portion 24 in the axial direction
Z. Both a wider-side opening 26 and a narrower-side
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opening 27 of the entrance space 34 extend throughout
the entire length of the entrance space-forming portion
24 in the axial direction Z. The wider-side opening 26 of
the entrance space 34 is open to an outside space 40c.
[0022] The communicating passage 35 brings the nar-
rower-side opening 27 of the entrance space 34 in com-
munication with the yarn-accommodating space 31. The
communicating passage 35 is formed throughout the en-
tire length of the splicing head 20 in the axial direction Z.
The communicating passage 35 includes a first commu-
nicating passage 36 and a second communicating pas-
sage 37. One end of the first communicating passage 36
is linked to the narrower-side opening 27 of the entrance
space 34, and the other end is linked to the second com-
municating passage 37. One end of the second commu-
nicating passage 37 is linked to the yarn-accommodating
space 31, and the other end is linked to the first commu-
nicating passage 36. In a plane perpendicular to the axial
direction Z, the communicating passage 35 has the first
communicating passage 36 and the second communi-
cating passage 37 that extend in different directions, and
is bent at the boundary between the first communicating
passage 36 and the second communicating passage 37.
[0023] As shown in Fig. 2, the untwisting-nozzle hole
32 extends closer to one side (hereinafter, referred to as
a "first side") Z1 in the axial direction, toward the central
axis L1 in a direction perpendicular to the axial direction
Z, and is inclined with respect to the central axis L1. Here,
the first side Z1 in the axial direction is one of directions
along the central axis L1. In this embodiment, the first
side Z1 in the axial direction is a direction in which yarns
that are to be pieced into each other and that are accom-
modated in the yarn-accommodating space 31 proceed
from the base end side to the front end portion side of
the yarns through the yarn-accommodating space 31
along the central axis L1. Furthermore, the piecing-noz-
zle hole 33 extends along a plane perpendicular to the
central axis L1.
[0024] Injection openings 32a and 33a of the untwist-
ing-nozzle hole 32 and the piecing-nozzle hole 33 open-
ing to the yarn-accommodating space 31 are formed in
the shape of elongated openings that extend in the axial
direction Z. The injection opening 33a of the piecing-noz-
zle hole 33 is positioned closer to the first side Z1 in the
axial direction than the injection opening 32a of the un-
twisting-nozzle hole 32. The injection opening 33a of the
piecing-nozzle hole 33 is disposed at the center of the
yarn-accommodating space 31 in the axial direction Z.
Accordingly, the injection opening 32a of the untwisting-
nozzle hole 32 is disposed closer to the other side (here-
inafter, referred to as a "second side") Z2 in the axial
direction than the center of the yarn-accommodating
space 31 in the axial direction Z.
[0025] As shown in Fig. 3, the yarn-accommodating
space 31 is formed so that a cross-section thereof per-
pendicular to the central axis L1 is substantially in the
shape of a semicircle. More specifically, the yarn-accom-
modating space 31 is formed substantially in the shape

of a column defined by an arc face 41 that is in the shape
of an arc and that extends along the central axis, and a
joining face 42 that joins both end sides 41a and 41b in
the circumferential direction of the arc face 41. The joining
face 42 is formed in the shape of a flat face that extends
in the axial direction Z. The central axis L1 is set at the
center of the yarn-accommodating space 31. For exam-
ple, the central axis L1 passes through the center of an
inscribed circle that is inscribed in the inner circumferen-
tial faces 41 and 42 facing the yarn-accommodating
space 31.
[0026] The injection opening 32a of the untwisting-
nozzle hole 32 is formed at a region of the joining face
42 closer to one end portion (hereinafter, referred to as
a "first end portion") 41a in the circumferential direction
of the arc face 41. Furthermore, the untwisting-nozzle
hole 32 extends in a direction from the joining face 42
toward a region of the arc face 41 closer to the first end
portion 41a in the circumferential direction. In this em-
bodiment, the untwisting-nozzle hole 32 extends in a tor-
sional direction A that is torsional about the central axis
L1.
[0027] The injection opening 33a of the piecing-nozzle
hole 33 is formed at a central region 41d in the circum-
ferential direction of the arc face 41. Furthermore, the
piecing-nozzle hole 33 extends in a direction from the
arc face 41 toward a region of a center 41c in the width
direction of the joining face 42. In this embodiment, the
piecing-nozzle hole 33 extends in a perpendicular direc-
tion B that is perpendicular to the central axis L1. Fur-
thermore, the piecing-nozzle hole 33 extends in a direc-
tion perpendicular to the joining face 42.
[0028] Figs. 6A and 6B are views illustrating the flow
of compressed fluids. Fig. 6A shows a flow F1 of a com-
pressed fluid injected from the untwisting-nozzle hole 32.
Fig. 6B shows a flow F2 of a compressed fluid injected
from the piecing-nozzle hole 33.
[0029] As shown in Fig. 6A, air as a compressed fluid
supplied from the untwisting-nozzle hole 32 to the yarn-
accommodating space 31 flows along the arc face 41
from the first end portion 41a in the circumferential direc-
tion of the arc face 41 to the other end portion (hereinafter,
referred to as a "second end portion") 41b in the circum-
ferential direction. Accordingly, a rotating flow F1 that
rotates about the central axis L1 is formed in the yarn-
accommodating space 31. Accordingly, in the case
where a plurality of yarns that are to be pieced into each
other are present near the central axis L1, each of the
plurality of yarns rotates together with the rotating flow
F1 about the central axis L1. Each of the plurality of yarns
is untwisted through rotation in the opposite direction to
the twisting direction.
[0030] Furthermore, in this embodiment, as shown in
Fig. 2, the untwisting-nozzle hole 32 is inclined with re-
spect to the central axis L1, and thus, a compressed fluid
proceeds along the first side Z1 in the axial direction while
spirally rotating about the central axis L1. Accordingly,
the rotating flow F1 can be formed over a wide range in
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the axial direction Z, and yarns arranged in the yarn-ac-
commodating space 31 can be untwisted over a wide
range in the axial direction Z.
[0031] As shown in Fig. 6B, a compressed fluid sup-
plied from the piecing-nozzle hole 33 to the yarn-accom-
modating space passes through the arc face 41 and then
the central axis L1, and collides against the joining face
42. When the compressed fluid perpendicularly collides
against the joining face 42, a straight flow F2 toward the
central axis L1 is formed. Accordingly, in the case where
a plurality of yarns that are to be pieced into each other
are present near the central axis L1, the plurality of yarns
are displaced, loosened, and intertwined into each other
by a strong impact received from the compressed fluid
through the collision with the straight flow F2.
[0032] Fig. 7 is a block diagram showing the functional
configuration of the splicing device 30. The splicing de-
vice 30 includes a first injecting portion 60, a second in-
jecting portion 61, a yarn-guiding portion 62, a splicing
assistance portion 63, and a control portion 64. The first
injecting portion 60 supplies a compressed fluid via the
untwisting-nozzle hole 32 to the yarn-accommodating
space 31 of the splicing head 20. The second injecting
portion 61 supplies a compressed fluid via the untwisting-
nozzle hole 32 to the yarn-accommodating space 31 of
the splicing head 20.
[0033] The yarn-guiding portion 62 guides a plurality
of yarns that are to be pieced into each other and accom-
modates the yarns in the yarn-accommodating space 31.
The splicing assistance portion 63 assists the splicing
operation so that a piecing operation is smoothly per-
formed. More specifically, the splicing assistance portion
63 clamps a plurality of yarns that are to be pieced into
each other, or cuts an unnecessary portion, for example.
The control portion 64 controls the portions 60 to 63 by
giving control commands thereto. Each of the portions
can be realized using a conventional technique. In this
embodiment, the control portion 64 is configured so as
to be capable of individually controlling the timings at
which compressed fluids are injected from the first inject-
ing portion 60 and the second injecting portion 61.
[0034] Fig. 8 is a flowchart showing the piecing oper-
ation performed by the control portion 64. Figs. 9A to 9C
are views illustrating the piecing operation. The operation
is performed in the order from Fig. 9A to Fig. 9C. Here-
inafter, the case will be described in which two-ply yarns
70 and 71 are pieced into each other. In Step a0, prep-
aration has been completed so that piecing can be per-
formed. When a piecing command is given to the control
portion 64, the procedure proceeds to Step a1 where the
piecing operation starts.
[0035] In Step a1, the control portion 64 controls the
yarn-guiding portion 62 so that two yarns that are to be
pieced into each other are guided to pass through the
entrance space 34 and the communicating passage 35
and accommodated in the yarn-accommodating space
31. At that time, the splicing assistance portion 63 assists
the operation so that the yarns that are to be pieced into

each other extend in the axial direction Z and front end
portions of the yarns overlap each other on the first side
Z1 in the axial direction. After the yarn-accommodating
step of aligning the plurality of two-ply yarns 70 and 71
that are to be pieced into each other in the axial direction
Z as shown in Fig. 9A and accommodating the yarns in
the yarn-accommodating space 31, the procedure pro-
ceeds to Step a2.
[0036] In Step a2, the control portion 64 controls the
first injecting portion 60 so that a compressed fluid is
injected from the untwisting-nozzle hole 32 into the yarn-
accommodating space 31. Accordingly, in the yarn-ac-
commodating space 31, the rotating flow F1 that rotates
about the central axis L1 is formed, and the plurality of
two-ply yarns 70 and 71 that are to be pieced into each
other are angularly displaced together with the rotating
flow F1 about the central axis L1. The plurality of two-ply
yarns 70 and 71 are untwisted through rotation in the
opposite direction to the twisting direction. For example,
as shown in Fig. 9B, S-twisted two-ply yarns 70 and 71,
which are twisted in an S-shape, are untwisted to form
loose Z-twists. When the plurality of two-ply yarns 70 and
71 are untwisted in this manner, the supply of a com-
pressed fluid from the first injecting portion 60 is stopped,
and the procedure proceeds to Step a3.
[0037] In Step a3, the control portion 64 controls the
second injecting portion 61 so that a compressed fluid is
injected from the piecing-nozzle hole 33 into the yarn-
accommodating space 31. Accordingly, in the yarn-ac-
commodating space 31, the compressed fluid collides
against the plurality of two-ply yarns 70 and 71 that are
to be pieced into each other. In this case, the plurality of
two-ply yarns 70 and 71 that are to be pieced into each
other are displaced, loosened, and intertwined into each
other by a strong impact received from the compressed
fluid. Accordingly, as shown in Fig. 9C, the two-ply yarns
70 and 71 are complexly intertwined into each other, and
the two two-ply yarns are joined to each other. When the
plurality of two-ply yarns 70 and 71 are loosened and
intertwined into each other in this manner, the supply of
a compressed fluid from the second injecting portion 61
is stopped, and the procedure proceeds to Step a4.
[0038] In Step a4, the control portion 64 controls the
splicing assistance portion 63 so that clamping of the
plurality of two-ply yarns is cancelled or an unnecessary
yarn portion is cut, for example. Then, the control portion
64 discharges a yarn obtained by piecing out of the yarn-
accommodating space 31, and ends the piecing opera-
tion. In this embodiment, the unnecessary yarn portion
is cut after Step a3, but Step a3 may be performed after
the unnecessary yarn portion is cut.
[0039] As described above, in this embodiment, each
of the plurality of two-ply yarns 70 and 71 that are to be
pieced into each other is untwisted by injecting a com-
pressed fluid from the untwisting-nozzle hole 32. Next,
an impact is imparted to the plurality of untwisted two-ply
yarns 70 and 71 by injecting a compressed fluid from the
piecing-nozzle hole 33. When each of the plurality of two-
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ply yarns 70 and 71 is untwisted, and then an impact is
imparted to the plurality of two-ply yarns 70 and 71 from
a compressed fluid in this manner, the plurality of two-
ply yarns 70 and 71 are complexly intertwined into each
other, and fibers projecting from the plurality of yarns are
complexly intertwined into each other. Accordingly, the
strength of a pieced portion in a yarn obtained by piecing
can be improved.
[0040] Furthermore, in this embodiment, the com-
pressed fluid injected from the untwisting-nozzle hole 32
proceeds along the first side Z1 in the axial direction while
spirally rotating about the central axis L1. Accordingly,
two-ply yarns can be untwisted over a wide range in the
axial direction Z, and thus, the subsequent step of loos-
ening and intertwining the two-ply yarns can be effective-
ly performed. Furthermore, when the spirally rotating flow
F1 that proceeds along the first side Z1 in the axial di-
rection is formed, the two-ply yarns 70 and 71 are angu-
larly displaced about the central axis L1 in a state where
the front end portions of the yarns are extended to the
first side Z1 in the axial direction, and thus, the yarns can
be effectively untwisted.
[0041] Furthermore, in this embodiment, as shown in
Fig. 2, the injection opening 32a of the untwisting-nozzle
hole 32 is disposed closer to the second side Z2 in the
axial direction than the injection opening 33a of the piec-
ing-nozzle hole 33. Thus, portions of the two-ply yarns
that have been untwisted by the first injecting portion 60
can be loosened by the second injecting portion 61 to
facilitate intertwining. Accordingly, the degree of the two-
ply yarns intertwined can be further increased. Further-
more, in this embodiment, the injection opening 32a of
the untwisting-nozzle hole 32 is formed in the shape of
an elongated opening that extends in the axial direction
Z. Thus, a rotating flow that spirally rotates can be easily
formed. Furthermore, the injection opening 33a of the
piecing-nozzle hole 33 is formed in the shape of an elon-
gated opening that extends in the axial direction Z. Thus,
yarns can be loosened and intertwined into each other
over a wide range. Furthermore, a compressed fluid in-
jected from the piecing-nozzle hole 33 is injected in a
direction perpendicular to the central axis L1 and pro-
ceeds perpendicularly to the joining face 42. Accordingly,
the compressed fluid for piecing can be prevented from
moving in the axial direction Z, and the impact imparted
to yarns for piecing can be increased.
[0042] Furthermore, it is preferable that the control por-
tion 64 selectively switches whether or not the untwisting
step is necessary according to at least one of the type of
yarn material, the type of yarn-twisting, and the total
amount of fibers contained in a plurality of yarns that are
to be pieced into each other. For example, in the case
where yarns can be sufficiently loosened and intertwined
into each other even without performing the untwisting
step, such as the case in which piecing is performed using
a single yarn, piecing is performed using a yarn having
long fibers, or two or more two-ply yarns are to be pieced
into each other, the piecing step may be performed after

the yarn-accommodating step without performing the un-
twisting step.
[0043] For example, setup information indicating
whether or not to perform the untwisting step is stored in
advance in a storage portion of the control portion 64.
Furthermore, information indicating the type of yarn-
twisting, the total amount of fibers contained in a plurality
of yarns that are to be pieced into each other, and the
like is given as input values into the control portion 64.
Accordingly, the control portion 64 determines whether
or not the untwisting step is necessary. In the case where
it is determined that the untwisting step is necessary, the
untwisting step is performed. In the case where it is de-
termined that the untwisting step is not necessary, the
untwisting step is not performed. Accordingly, the piecing
time can be shortened because the untwisting step is not
performed.
[0044] The splicing device 30 of this embodiment is
used in a weft knitting machine. In this case, the splicing
device 30 is used, for example, for piecing a knitting yarn
having a color different from that of a knitting yarn cur-
rently being used for knitting into the knitting yarn cur-
rently being used for knitting. Furthermore, the splicing
device 30 is used also for piecing a new knitting yarn into
a broken knitting yarn. In this case, the weft knitting ma-
chine is provided with a control portion. When the control
portion determines that it is time for piecing, the operation
shown in Fig. 8 is started. A weft knitting machine is dis-
closed, for example, in Japanese Unexamined Patent
Publication JP-A 2006-118059. Furthermore, although
this application was applied to a weft knitting machine in
this embodiment, there is no limitation to this, and this
application can also be applied to other knitting machines
and weaving machines.
[0045] Furthermore, this embodiment is preferably
used in the case where one two-ply yarn 70 and one two-
ply yarn 71 are to be pieced into each other. Moreover,
this embodiment is preferably used in the case where
piecing is performed using a two-ply yarn made of a cot-
ton yarn. However, there is no limitation to a two-ply yarn
made of a cotton yarn, and piecing can be performed
also with other types of yarn material or other types of
yarn-intertwining. Furthermore, in this embodiment, the
case was described in which the S-twisted two-ply yarns
70 and 71 are pieced into each other, but Z-twisted two-
ply yarns can be pieced into each other, by forming the
rotating flow F1 rotating about the axis in the opposite
direction of that shown in Figs. 1 to 3.
[0046] Fig. 10 is a plan view showing a splicing head
20A according to another embodiment (hereinafter, re-
ferred to as a "second embodiment") of the invention.
The splicing head 20A of the second embodiment has a
similar configuration to that of the splicing head 20. of
the first embodiment, and thus, the same portions in the
configurations are denoted by the same reference nu-
merals and a description thereof will not be repeated.
The splicing head 20A of the second embodiment is dif-
ferent from the splicing head 20 of the first embodiment
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in that two untwisting-nozzle holes 32A and 32B are
formed. The other portions in the embodiment are the
same as those in the first embodiment.
[0047] A rotating flow formed by a compressed fluid
injected from the first untwisting-nozzle hole 32A into the
yarn-accommodating space 31 and a rotating flow
formed by a compressed fluid injected from the second
untwisting-nozzle hole 32B into the accommodating
space are set so as to be oriented in opposite directions.
That is to say, a first untwisting direction in which the first
untwisting-nozzle hole 32A extends toward the yarn-ac-
commodating space 31 and a second untwisting direction
in which the second untwisting-nozzle hole 32B extends
toward the yarn-accommodating space 31 are the oppo-
site each other about the central axis.
[0048] The splicing device 30 including the splicing
head 20A of the second embodiment is configured so
that compressed fluids injected from the two untwisting-
nozzle holes 32A and 32B can be switched by the control
portion 64. In this case, the control portion 64 switches
the direction for injecting a compressed fluid so that the
compressed fluid can rotate in the opposite direction to
a direction in which two-ply yarns are twisted, in the un-
twisting step shown in Step a2 of Figs. 9A to 9C. Accord-
ingly, one splicing device 30 can be used regardless of
whether two-ply yarns are S-twisted or Z-twisted, and
thus, the versatility can be improved.
[0049] The foregoing embodiments are merely exam-
ples of the invention, and the configuration can be
changed within the scope of the invention. For example,
there is no limitation on the specific shape of the splicing
head as long as the untwisting-nozzle hole 32 and the
piecing-nozzle hole 33 are formed, and the external
shape can be changed as appropriate. Also, the specific
configuration of the splicing device 30 can be changed
as appropriate. Furthermore, although the yarn-accom-
modating space 31 was in the shape of a semicircle, the
shape is not limited to a semicircle, and may be other
shapes, such as a circle. Furthermore, for example, al-
though compressed air was used as a compressed fluid
in the foregoing embodiments, the type of fluid is not lim-
ited to air, and thus, a gas inert to yarns that are to be
pieced into each other, such as nitrogen gas, may be
used instead of air. Also, water under pressure may be
used as a compressed fluid.
[0050] The invention may be embodied in other spe-
cific forms without departing from the spirit or essential
characteristics thereof. The present embodiments are
therefore to be considered in all respects as illustrative
and not restrictive, the scope of the invention being indi-
cated by the appended claims rather than by the forego-
ing description 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

[0051] According to the invention, when a compressed

fluid is injected from the untwisting-nozzle hole into the
yarn-accommodating space, a rotating flow that rotates
about the central axis is formed in the yarn-accommo-
dating space. Accordingly, a plurality of yarns that are to
be pieced into each other and that are present near the
central axis are angularly displaced together with the ro-
tating flow about the central axis. The plurality of yarns
are untwisted through rotation in the opposite direction
of the twisting direction.
[0052] Furthermore, when a compressed fluid is inject-
ed from the piecing-nozzle hole into the yarn-accommo-
dating space, a compressed fluid collides against the plu-
rality of yarns that are to be pieced into each other. In
this case, the plurality of yarns that are to be pieced into
each other are displaced, loosened, and intertwined into
each other by a strong impact received from the com-
pressed fluid.
[0053] When each of a plurality of yarns that are to be
pieced into each other is untwisted by injecting a com-
pressed fluid from the untwisting-nozzle hole, and then
an impact is imparted to the plurality of untwisted yarns
by injecting a compressed fluid from the piecing-nozzle
hole, the plurality of yarns are complexly intertwined into
each other, and fibers projecting from the plurality of
yarns are complexly intertwined into each other. Accord-
ingly, the strength of a pieced portion in a yarn obtained
by piecing can be improved.
[0054] According to the invention, when a compressed
fluid is injected from the untwisting-nozzle hole into the
yarn-accommodating space, the compressed fluid pro-
ceeds to one side in the axial direction while spirally ro-
tating about the central axis. A plurality of yarns that are
to be pieced into each other are arranged on one side of
the central axis. In this case, yarns that are to be pieced
into each other and that are arranged in a spirally rotating
flow are angularly displaced about the central axis in a
state where the front end portions of the yarns are ex-
tended to one side in the axial direction, and thus, the
yarns can be effectively untwisted.
[0055] According to the invention, when each of a plu-
rality of yarns that are to be pieced into each other is S-
twisted, each of the plurality of yarns that are to be pieced
into each other is untwisted by injecting a compressed
fluid from the first untwisting-nozzle hole. In this case,
when each of a plurality of yarns that are to be pieced
into each other is Z-twisted, each of the plurality of yarns
that are to be pieced into each other is untwisted by in-
jecting a compressed fluid from the second untwisting-
nozzle hole. In this manner, yarns can be untwisted by
selectively injecting a compressed fluid from two untwist-
ing-nozzle holes, regardless of whether the yarns are S-
twisted or Z-twisted, and thus, the versatility can be im-
proved.
[0056] According to the invention, the first injecting por-
tion is used to inject a compressed fluid from the untwist-
ing-nozzle hole, thereby untwisting each of a plurality of
yarns that are to be pieced into each other. Next, the
second injecting portion is used to inject a compressed
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fluid from the piecihg-nozzle hole, thereby intertwining
the plurality of yarns that are to be pieced into each other.
As described above, when each of a plurality of yarns is
untwisted, and then the plurality of yarns are intertwined
into each other, the yarns are complexly intertwined into
each other. Accordingly, the strength of a pieced portion
in a yarn obtained by piecing can be improved.
[0057] According to the invention, a plurality of two-ply
yarns are accommodated in the yarn-accommodating
space in the yarn-accommodating step, and each of the
plurality of two-ply yarns is untwisted in the untwisting
step. Next, the two-ply yarns are intertwined into each
other in the piecing step. Accordingly, the yarns are com-
plexly intertwined into each other, and the strength of a
pieced portion can be improved.
[0058] According to the invention, whether or not the
untwisting step is necessary for untwisting two-ply yarns
is selectively switched according to at least one of a type
of yarn-twisting and a number of a plurality of yarns that
are to be pieced into each other. Accordingly, in the case
where the strength of a pieced portion can be secured
even without performing the untwisting step, such as a
case in which two two-ply yarns are to be pieced into
each other or two single yarns are to be pieced into each
other, the untwisting step does not have to be performed,
and thus, the convenience can be improved.
[0059] According to the invention, when the direction
for injecting a compressed fluid is switched so that the
compressed fluid rotates in the opposite direction of a
direction in which two-ply yarns are twisted, the yarns
can be untwisted regardless of whether the two-ply yarns
are S-twisted or Z-twisted, and thus, the versatility can
be improved.

Claims

1. A splicing head used in a splicing device that pieces
a plurality of overlapped yarns into each other by
injecting a compressed fluid toward the plurality of
yarns under the state that front end portions of the
plurality of yarns overlap each other in a same direc-
tion, comprising:

a yarn-accommodating space that can accom-
modate a plurality of overlapped yarns and that
extends along a predetermined central axis;
an untwisting-nozzle hole that brings the yarn-
accommodating space in communication with
an outside space and that extends in a torsional
direction, which is torsional about the central ax-
is; and
a piecing-nozzle hole that brings the yarn-ac-
commodating space in communication with an
outside space and that extends in an intersect-
ing direction, which intersects the central axis.

2. The splicing head of claim 1, wherein the

untwisting-nozzle hole extends closer to one side in
one direction of the central axis, toward the central
axis in a direction perpendicular to the central axis,
and is inclined with respect to the central axis.

3. The splicing head of claim 1 or 2, wherein two un-
twisting-nozzle holes are formed, and
a first untwisting direction in which a first untwisting-
nozzle hole extends toward the yarn-accommodat-
ing space and a second untwisting direction in which
a second untwisting-nozzle hole extends toward the
yarn-accommodating space are opposite each other
about the central axis.

4. A splicing device, comprising:

the splicing head of any one of claims 1 to 3;
a first injecting portion that injects a compressed
fluid via the untwisting-nozzle hole into the yarn-
accommodating space;
a second injecting portion that injects a com-
pressed fluid via the piecing-nozzle hole into the
yarn-accommodating space; and
a control portion that can individually control tim-
ings at which compressed fluids are injected
from the first injecting portion and the second
injecting portion.

5. A splicing method for piecing a plurality of yarns into
each other using a splicing head including a yarn-
accommodating space that can accommodate a plu-
rality of overlapped yarns and that extends along a
predetermined central axis, an untwisting-nozzle
hole that brings the yarn-accommodating space in
communication with an outside space and that ex-
tends in a torsional direction, which is torsional about
the central axis, and a piecing-nozzle hole that brings
the yarn-accommodating space in communication
with an outside space and that extends in an inter-
secting direction, which intersects the central axis,
comprising:

a yarn-accommodating step of accommodating
a plurality of two-ply yarns that overlap each oth-
er in a same direction, in the yarn-accommodat-
ing space of the splicing head;
an untwisting step of untwisting each of the two-
ply yarns by injecting a compressed fluid from
the untwisting-nozzle hole into the yarn-accom-
modating space; and
a piecing step of loosening and intertwining the
untwisted two-ply yarns by injecting a com-
pressed fluid from the piecing-nozzle hole into
the yarn-accommodating space.

6. The splicing method of claim 5, wherein whether or
not the untwisting step is necessary is selectively
switched according to at least one of a type of yarn-
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twisting and a number of a plurality of yarns that are
to be pieced into each other.

7. The splicing method of claim 5 or 6, wherein, in the
untwisting step, a direction for injecting a com-
pressed fluid is switched so that the compressed fluid
rotates in an opposite direction to a direction in which
two-ply yarns are twisted.
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