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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The presentinvention relates to a thread cutting
tool for cutting a yarn tail as a yarn on an inner layer side
of a yarn package formed by winding a yarn around a
paper tube.

DESCRIPTION OF THE BACKGROUND ART

[0002] In atextile machine such as a false-twisting ma-
chine, processing is performed on a yarn supplied by
being delivered from a yarn package formed by winding
a yarn around a paper tube. In such a textile machine,
the yarn is continuously processed. Therefore, tail con-
nection work is performed for tying and connecting a yarn
tail as a yarn on an inner layer side of a yarn package
from which the yarn is supplied to the textile machine first
and athread end on an outer layer side of a yarn package
from which the yarn is supplied to the textile machine
next.

[0003] The yarn tail on the inner layer side of the yarn
package is provided for facilitating the tail connection
work. At the time of forming the yarn package, first, a
bunch winding part is formed by winding the yarn so as
to overlap a slit provided on one end side of a longitudinal
direction of the paper tube, so that the yarn is fixed to the
paper tube. After the bunch winding part is formed, the
yarn is wound spirally around the paper tube by several
rounds. By forming the bunch winding part and a portion
spirally wound by several rounds as described above,
the yarn tail on the inner layer side of the yarn package
is provided. When the yarn tail is provided, the yarn is
wound around the paper tube while reciprocating in an
axial direction of the paper tube, a main winding portion
obtained by winding the yarn around the paper tube in a
cylindrical shape is formed, and the yarn package is
formed.

[0004] When the tail connection work is performed,
first, the yarn tail is cut, and the bunch winding part is cut
and removed from the yarn tail. The yarn tail from which
the bunch winding part is cut and removed by cutting is
tied and connected with a thread end on an outer layer
side of another yarn package as a mate of the tail con-
nection. As the cutting method of the yarn tail at the time
of tail connection work, for example, Patent Document 1
discloses a method of cutting a yarn tail by a worker op-
erating scissors or a cutter.

(Prior Art Documents)
(Patent Documents)

[0005] Patent Document 1: Japanese Patent Applica-
tion Publication No. 2001-72339
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(Problems to be Solved)

[0006] In cutting of the yarn tail, it is necessary to cut
the yarn tail at a position where a length of the yarn tail
required for the tail connection work is appropriately se-
cured. When a damage is generated in a portion other
than the cut end in the cut yarn tail, the quality of the
connection portion of the yarn is degraded when the tail
connection is performed. As a result, it is also necessary
to cut the yarn tail without damaging the yarn tail. The
paper tube may be reused and if a large damage is gen-
erated in the paper tube at the time of cutting the yarn
tail, when the yarn is wound around the paper tube for
reuse, the yarn is hooked in the damaged portion gen-
erated in the paper tube, whichdamages the yarn. There-
fore, at the time of cutting the yarn tail, it is necessary to
perform work with great care so as to prevent the damage
on the paper tube. However, according to the method
disclosed in Patent Document 1, since the worker cuts
the yarn tail by operating scissors or a cutter, the cutting
work of the yarn tail depends on the ability of the worker,
which increases a burden on the worker.

SUMMARY OF THE INVENTION

[0007] The present invention has been made in view
of the above-described technical problems, and an ob-
jective thereof is to provide a thread cutting tool enabling
the cutting work to be performed irrespectively of ability
of a worker and capable of reducing a burden on the
worker in the cutting work of the yarn tail.

(Means for Solving Problems)

[0008] Afirstaspectofthe presentinventionis athread
cutting tool for cutting a yarn tail as a yarn on an inner
layer side of a yarn package formed by winding a yarn
around a paper tube, the thread cutting tool comprising:

a body including a hook part for being hooked on an
inside of an edge of the paper tube and a pressing
part for pressing an outside of the edge of the paper
tube so that the body can be attached to the edge
of the paper tube with the hook part and the pressing
part;

an operation part swingably coupled to the body via
a shaft thereof capable of being operated so as to
rotate with respect to the body;

a blade part rotatably coupled to the operation part
via the shaft for cutting the yarn tail; and

a biasing part coupling the blade part and the oper-
ation part configured to bias the blade part along a
direction of the operation part rotating with respect
to the body when the operation part is caused to
rotate with respect to the body,

wherein the body includes a guide part and an abut-
ting part, the guide part inserted with each end of the
shaft, the guide part configured to guide movement
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of the shaft with respect to the body, the shaft mov-
able together with the blade part with respect to the
body, the guide part configured to regulate a move-
ment amount of the blade part with respect to the
body, the abutting part serving as a fulcrum of rota-
tion operation of the operation part with respect to
the body as a result of abutting the operation part
when the guide part guides movement of the shaft,
as a result of a first rotation operation of causing the
operation part to rotate in a direction of approaching
ayarn on an outer layer side of the yarn package in
a state where the body is attached to the edge of the
paper tube with the hook part and the pressing part,
the operation part rotates with respect to the body
around the shaft regulated by the guide part for
movement so that the blade part biased toward the
edge of the paper tube by the operation part via the
biasing part abuts the yarn tail and the operation part
abuts the body with the abutting part, and

as a result of a second rotation operation of further
causing the operation part to rotate in a direction of
approaching a yarn on an outer layer side in a state
where the operation part abuts the body with the
abutting part, the operation part rotates with the abut-
ting part as a fulcrum, and the shaft movable together
with the blade part biased by the operation part via
the biasing part along a direction of the operation
part rotating with respect to the body is guided by
the guide part to move so that the blade part slides
and moves to be spaced from a yarn on an outer
layer side along an axial direction of the paper tube,
and thereby, the yarn tail is cut by the blade part.

[0009] According to the above-described first aspect
of the thread cutting tool, since the body is attached to
the edge of the paper tube by the hook part and the press-
ing part, the thread cutting tool can be mechanistically
positioned at a predetermined position with respect to
the edge of the paper tube at the time of cutting work of
the yarn tail. As a result of the first rotation operation, the
blade part abuts the yarn tail at a predetermined position
in the edge of the paper tube, and then, as a result of the
second rotation operation, the blade part slides and
moves to cut the yarn tail. Therefore, the yarn tail can be
cut at a position where the length of the yarn tail required
for the tail connection work is appropriately secured, ir-
respectively of the ability of the worker, and further, the
yarn tail can also be cut without damaging a portion other
than the end to be cut. Since the blade part abuts the
yarn tail by the first rotation operation and slides and
moves to cut the yarn by the second rotation operation,
itis also possible to prevent a large damage on the paper
tube. Therefore, according to the above-described first
aspect of the thread cutting tool, in the cutting work of
the yarn tail, the cutting work can be performed irrespec-
tively of the ability of the worker, and a burden on the
worker can be reduced.

[0010] A second aspect of the present invention is the
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thread cutting tool,

wherein the biasing part is a spring member.

[0011] According to the above-described second as-
pect of the thread cutting tool, since the biasing part is
the spring member, at the time of the first rotation oper-
ation, when the blade part is biased to the operation part
via the biasing part to abut the yarn tail, a biasing force
transmitted from the operation part to the blade part can
be absorbed by the biasing part elastically deforming.
Therefore, it is possible to prevent the blade part from
being excessively pressed against the edge of the paper
tube and further prevent a large damage on the paper
tube.

[0012] A third aspect of the present invention is the
thread cutting tool,

wherein the guide partis along hole provided in the body.
[0013] According to the above-described third aspect
of the thread cutting tool, with a simple configuration in-
cluding the long hole in the bodyj, it is possible to achieve
the guide part configured to guide movement, with re-
spect to the body, of the shaft movable together with the
blade part with respect to the body, and regulate a move-
ment amount of the blade part with respect to the body.
[0014] A fourth aspect of the present invention is the
thread cutting tool, further comprising:

a positioning spring member provided as a spring mem-
ber arranged so as to bias the operation part to the body
along a direction opposite to a direction of the operation
part having been operated rotating with respect to the
body for positioning the operation part with respect to the
body in a state before the first rotation operation is per-
formed.

[0015] According tothe above-described fourth aspect
of thread cutting tool, the operation part with respect to
the body in a state before the first rotation operation is
performed can be positioned easily by the spring mem-
ber.

[0016] The thread cutting tool according to the present
invention does not necessarily include all components in
the above-described first to fourth aspects. For example,
all components in the above-described second to fourth
aspects are not necessary for the thread cutting tool in
the above-described first aspect. A configuration in the
above-described first aspect and a configuration in any
one of the above-described second to fourth aspects may
be combined, to such an extent that consistency can be
achieved, as athread cutting tool according to the present
invention.

(Advantageous Effects of the Invention)

[0017] According to the presentinvention, itis possible
to provide a thread cutting tool enabling cutting work to
be performed irrespectively of ability of a worker and ca-
pable of reducing a burden on the worker in the cutting
work of a yarn tail.



5 EP 4 385 927 A1 6

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is a diagram schematically illustrating a yarn
package in a state in which tail connection has been
performed.

FIG. 2 is a perspective view of the yarn package.
FIG. 3 is a perspective view illustrating a thread cut-
ting tool according to an embodiment of the present
invention.

FIG. 4 is a front view (A) of the thread cutting tool
and a rear view (B) of the thread cutting tool.

FIG. 5 is a perspective view of the thread cutting tool
with an exploded view of a part thereof.

FIG. 6 is a diagram illustrating a state in which the
thread cutting tool is attached to a paper tube of the
yarn package.

FIG. 7 is a diagram illustrating the state in which the
thread cutting tool is attached to the paper tube of
the yarn package in an enlarged manner and is a
diagram illustrating the cross section of the yarn
package.

FIG. 8 is a diagram illustrating the state in which the
thread cutting tool is attached to the paper tube of
the yarn package in an enlarged manner and is a
diagramiillustrating a state in which a part of the body
of the thread cutting tool is omitted in order to illus-
trate an internal structure of the thread cutting tool.
FIG. 9is a diagram illustrating a state in which a first
rotation operation has been performed in the thread
cutting tool in an enlarged manner and is a diagram
illustrating a state in which a part of the body of the
thread cutting tool is omitted in order to illustrate the
internal structure of the thread cutting tool.

FIG. 10 is a diagram illustrating a state in which a
second rotation operation has been performed in the
thread cutting tool in an enlarged manner and is a
diagram in which a part of the body of the thread
cutting tool is omitted in order to illustrate the internal
structure of the thread cutting tool.

FIG. 11 is a diagram illustrating a state of a blade
part of the thread cutting tool and a yarn tail of the
yarn package when the thread cutting tool cuts the
yarn tail, (A) is a diagram illustrating a state of the
blade part and the yarn tail when the thread cutting
tool is attached to the paper tube of the yarn package,
(B) is a diagram illustrating the state of the blade part
and the yarn tail when the first rotation operation has
been performed, and (C) is a diagram illustrating the
state of the blade part and the yarn tail when the
second rotation operation has been performed.

DESCRIPTIONS OF EMBODIMENTS OF THE INVEN-
TION

[0019] Hereinafter, embodiments forimplementing the
present invention will be described with reference to the
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drawings. The present invention is widely applicable to
various uses as a thread cutting tool for cutting a yarn
tail as a yarn on an inner layer side of a yarn package
formed by winding a yarn around the paper tube.
[0020] FIG. 1is a perspective view of a yarn package
101. FIG. 2 is a diagram schematically illustrating the
yarn package 101 in a state in which tail connection has
been performed. FIG. 3 is a perspective view illustrating
a thread cutting tool 1 according to an embodiment of
the present invention. The thread cutting tool 1 is used
for cutting a yarn tail 103 of the yarn package 101. In the
description below, first, description will be made for tail
connection work performed on the yarn package 101 for
continuously processing a yarn 102 delivered from the
yarn package 101 and cutting work of the yarn tail 103
of the yarn package 101 performed prior to the tail con-
nection work. Then, the thread cutting tool 1 according
to an embodiment of the present invention used in the
cutting work of the yarn tail 103 of the yarn package 101
will be described.

[TAILCONNECTION WORKAND CUTTING WORK OF
YARN TAIL]

[0021] With reference to FIG. 1, in a textile machine
(notshown) such as a false-twisting machine, processing
is performed on the yarn 102 supplied by being delivered
from the yarn package 101. In the textile machine, since
the yarn 102 is continuously processed, the tail connec-
tion work is performed for connecting the yarn package
101 from which the yarn 102 is supplied to the textile
machine first and the yarn package 101 from which the
yarn 102 is supplied to the textile machine next. For con-
venience of the description, as shown in FIG. 1, the yarn
package 101 from which the yarn 102 is supplied to the
textile machine first is also referred to as a yarn package
101a and the yarn package 101 from which the yarn 102
is supplied to the textile machine next is also referred to
as a yarn package 101b.

[0022] As the tail connection work, work of tying the
yarn tail 103 as the yarn 102 on the inner layer side of
the yarn package 101a from which the yarn 102 is sup-
plied to the textile machine first and a thread end 104 on
an outer layer side of the yarn package 101b from which
the yarn is supplied to the textile machine next is per-
formed. As a result of the tail connection work, the yarn
tail 103 of the yarn package 101a and the thread end 104
of the yarn package 101b are tied and a tail connection
portion 105 is formed in between the yarn tail 103 of the
yarn package 101a and the thread end 104 of the yarn
package 101b.

[0023] During the processing on the yarn 102 of the
yarn package 101a, the yarn 102 is delivered from the
outer layer side to the innerlayer side in the yarn package
101a. When the yarn package 101a is delivered to the
yarn tail 103 on the inner layer side, the thread end 104
of the yarn package 101b connected with the yarn pack-
age 101a via the tail connection portion 105 is continu-
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ously supplied to the textile machine. Then, also in the
yarn package 101b, the yarn 102 is delivered from the
outer layer side to the inner layer side and supplied to
the textile machine. The tail connection work is performed
also for the yarn package 101b, with the yarn package
101 from which the yarn 102 is supplied to the textile
machine next to the yarn package 101b. That is, the tail
connection portion 105 is formed in between the yarn tail
103 of the yarn package 101b and the thread end 104
on the outer layer side of the yarn package 101 from
which the yarn 102 is supplied to the textile machine next
to the yarn package 101b.

[0024] Next, the yarn package 101 on which the tail
connection work is performed and the cutting work of the
yarn tail 103 of the yarn package 101 performed in prior
to the tail connection work will be described. With refer-
encetoFIG. 2, theyarn package 101 is formed by winding
the yarn 102 around the paper tube 106. The paper tube
106 is formed in a cylindrical shape as a tube made of
paper, for example. The yarn package 101 is formed by
winding the yarn 102 in a cylindrical shape around the
outer circumference of the paper tube 106.

[0025] The cylindrical paper tube 106 is provided a slit
106a in one end side of a longitudinal direction of the
paper tube 106 that is a direction extending in the cylin-
drical shape. The slit 106a is provided as a groove ex-
tending in a circumferential direction in an outer circum-
ference of a portion in one end side of a longitudinal di-
rection of the paper tube 106. At the time of forming the
yarn package 101, first, the yarn 102 is wound around
the slit 106a in an overlapping manner by several rounds
in a circumferential direction of the paper tube 106, so
that a bunch winding part 103a is formed. As a result of
the bunch winding part 103a formed, the yarn 102 is fixed
to the paper tube 106.

[0026] After the bunch winding part 103a is formed, a
spiral winding part 103b is formed by spirally winding the
yarn 102 continuous to the bunch winding part 103a
around the paper tube 106 by several rounds. As a result
of formation of the bunch winding part 103a formed by
winding around the slit 106a in an overlapping manner
and the spiral winding part 103b formed by spirally wind-
ing around the paper tube 106 continuously to the bunch
winding part 103a, by several rounds, the yarn tail 103
on the inner layer side of the yarn package 101 is pro-
vided. In a state before the cutting work of the yarn tail
103 performed in prior to the tail connection work is per-
formed, the yarn tail 103 on the inner layer side of the
yarn package 101 includes the bunch winding part 103a
and the spiral winding part 103b. When the yarn tail 103
is provided, the yarn 102 is wound around the paper tube
106 while reciprocating in an axial direction X of the paper
tube 106, a main winding portion 107 is formed by winding
the yarn 102 around the paper tube 106 in a cylindrical
shape, and the yarn package 101 is formed. The axial
direction X of the paper tube 106 is a cylindrical axial
direction of the paper tube 106 extending in the cylindrical
shape. In FIG. 2, a direction parallel to the axial direction
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X is indicated by a double sided arrow X.

[0027] When the tail connection work is performed, in
prior to the tail connection work, the cutting work of the
yarn tail 103 of the yarn package 101 is performed. The
cutting work of the yarn tail 103 is performed as work of
cutting the yarn tail 103 in the spiral winding part 103b.
In the cutting work of the yarn tail 103, the thread cutting
tool 1 as described later is used. As a result of the cutting
work of the yarn tail 103, the yarn tail 103 is in a state in
which the bunch winding part 103a is cut and removed
from the spiral winding part 103b. After the cutting work
of the yarn tail 103, the tail connection work is performed.
As a result of the tail connection work, the yarn tail 103
in which the bunch winding part 103a is cut and removed
by cutting is tied and connected with the thread end 104
on the outer layer side of another yarn package 101 as
a mate of the tail connection. The thread cutting tool 1
according to an embodiment of the present invention
used in the cutting work of the yarn tail 103 will be de-
scribed below.

[OUTLINE OF THREAD CUTTING TOOL]

[0028] FIG. 4 is a front view (A) of the thread cutting
tool 1 and a rear view (B) of the thread cutting tool 1. FIG.
5 is a perspective view of the thread cutting tool 1 with
an exploded view of a part thereof. FIG. 6 is a diagram
illustrating a state in which the thread cutting tool 1 is
attached to the paper tube 106 of the yarn package 101.
FIG. 7 is a diagram illustrating the state in which the
thread cutting tool 1 is attached to the paper tube 106 of
the yarn package 101 in an enlarged manner and is a
diagram illustrating a cross section of the yarn package
101. In FIG. 7, the cross section of the yarn 102 in the
yarn tail 103 is indicated as a cross section hatched with
solid black. That is, the cross section of the yarn 102 in
the bunch winding part 103a and the spiral winding part
103b of the yarn tail 103 is indicated by the cross section
hatched with solid black.

[0029] Withreferenceto FIGS.2to7,the thread cutting
tool 1 according to an embodiment of the present inven-
tion is provided as a tool for cutting the yarn tail 103 as
the yarn 102 on the inner layer side of the yarn package
101 formed by winding the yarn 102 around the paper
tube 106. At the time of the cutting work of the yarn tail
103, the thread cutting tool 1 is attached to the edge 106b
of the paper tube 106 of the yarn package 101. When
the thread cutting tool 1 is operated by a worker in a state
in which the thread cutting tool 1 is attached to the edge
106b of the paper tube 106, the yarn tail 103 is cut. The
edge 106b of the paper tube 106 to which the thread
cutting tool 1 is attached is an edge on one end side of
the paper tube 106 in an axial direction X and is an end
on the end side provided with the yarn tail 103. In FIGS.
6 and 7, a direction parallel to the axial direction X of the
paper tube 106 is indicated by a double sided arrow.
[0030] The thread cutting tool 1 includes a body 11, an
operation part 12, a blade part 13, a biasing part 14, a
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positioning spring member 15, and the like. The thread
cutting tool 1 is attached to the edge 106b of the paper
tube 106 in the body 11. In a state in which the thread
cutting tool 1 is attached to the paper tube 106, the op-
eration part 12 provided rotatably with respect to the body
11 is operated to rotate by the worker. The blade part 13
is rotatably coupled to the operation part 12 and is cou-
pled to the operation part 12 by the biasing part 14 pro-
vided as a spring member. The thread cutting tool 1 is
configured such that, when the operation part 12 is op-
erated to rotate, the blade part 13 biased by the operation
part 12 via the biasing part 14 cuts the yarn tail 103. The
configuration of the thread cutting tool 1 will be described
below in more details.

[BODY]

[0031] With reference to FIG. 3 to 7, the body 11 is a
member to enable the thread cutting tool 1 to be attached
to the edge 106b of the paper tube 106 and is provided
as a member for supporting the operation part 12 rotat-
ably. In an embodiment of the presentinvention, the body
11 includes a base member 16a and a cover member
16b. The base member 16a and the cover member 16b
are coupled with a screw member (not shown) in a state
of being combined with each other, the integral body 11
is formed.

[0032] With reference to FIGS. 3 to 7, the body 11 in-
cludes a hook part 17 and a pressing part 18 and is con-
figured to be attached to the edge 106b of the paper tube
106 by the hook part 17 and the pressing part 18. The
hook part 17 is provided as a portion hooked on the inside
of the edge 106b of the paper tube 106 in the body 11.
The hook part 17 is provided as a part of a portion forming
a shape of an outer edge of the body 11, is formed to
have a claw shape, a tabular shape, or a projection
shape, and is formed to have a shape projecting in a
cantilever shape. The hook part 17 is configured such
that, when the body 11 is attached to the edge 106b of
the paper tube 106, the hook part 17 is inserted to the
inside of the edge 106b of the paper tube 106 and en-
gages with the inner circumference of the edge 106b of
the paper tube 106 in a radial direction of the paper tube
106, so that the hook part 17 is hooked on the inside of
the edge 106b of the paper tube 106. In an embodiment
of the present invention, the hook part 17 is provided as
a part of the base member 16a in the body 11.

[0033] The pressing part 18 of the body 11 is provided
as a portion pressing the outside of the edge 106b of the
paper tube 106 in the body 11. The pressing part 18 is
provided as a part of a portion forming the shape of the
outer edge of the body 11 and is provided so as to face
the hook part 17 via a recess space partitioned by forming
a part of the shape of the outer edge of the body 11 so
as to be dented to the inside. The pressing part 18 facing
the hook part 17 is formed to have a shape protruding in
a projection shape toward the hook part 17. The recess
space partitioned by a part of the shape of the outer edge
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of the body 11 is dented in between the pressing part 18
and the hook part 17, the edge 106b of the paper tube
106 is inserted. The pressing part 18 is configured such
that, when the body 11 is attached to the edge 106b of
the paper tube 106, the pressing part 18 abuts the outer
circumference of the edge 106b of the paper tube 106 in
aradial direction of the paper tube 106, so that the press-
ing part 18 presses the outside of the edge 106b of the
paper tube 106. In an embodiment of the present inven-
tion, the pressing part 18 is provided as a part of the base
member 16a and a part of the cover member 16b in the
body 11.

[0034] When the body 11 is attached to the edge 106b
of the paper tube 106, the hook part 17 is inserted to the
inside of the edge 106b of the paper tube 106, and the
pressing part 18 is arranged in the outside of the edge
106b of the paper tube 106. As a result, the hook part 17
is hooked on the inside of the edge 106b of the paper
tube 106, and the pressing part 18 is in the state of press-
ing the outside of the edge 106b of the paper tube 106.
That is, the state is established in which the hook part 17
and the pressing part 18 sandwich and hold the edge
106b of the paper tube 106 from both sides in a radial
direction of the paper tube 106. As described above, the
body 11 is configured such that the hook part 17 and the
pressing part 18 sandwich and hold the edge 106b of the
paper tube 106 from both sides in a radial direction of
the paper tube 106, so that the body 11 is attached to
the edge 106b of the paper tube 106.

[0035] When the body 11 is attached to the edge 106b
of the paper tube 106, the edge 106b of the paper tube
106 is inserted to the recess space partitioned by a part
ofthe shape ofthe outer edge of the body 11 being dented
in between the pressing part 18 and the hook part 17.
The body 11 is provided with a abutting surface 19 abut-
ting an end surface of the edge 106b of the paper tube
106 inserted to the recess space, in a depth side of the
recess space in between pressing part 18 and the hook
part 17 (see FIGS. 3 to 5 and 7). When the body 11 is
attached to the edge 106b of the paper tube 106, the
hook part 17 is inserted to the inside of the edge 106b of
the paper tube 106 up to a position where the edge 106b
of the paper tube 106 abuts the abutting surface 19.
When the edge 106b of the paper tube 106 and the abut-
ting surface 19 abut each other, the body 11 in an axial
direction X of the paper tube 106 when the body 11 is
attached to the edge 106b of the paper tube 106 is po-
sitioned.

[0036] With reference to FIGS. 3 to 5 and 7, the body
11 is provided with a guide part 20 and an abutting part
21 as components for rotatably supporting the operation
part 12 as described later. The guide part 20 and the
abutting part 21 are provided as components enabling a
rotation operation of the operation part 12 with respect
to the body 11, the operation being specific to an embod-
iment of the present invention. The configurations of the
guide part 20 and the abutting part 21 will be described
later.
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[OPERATION PART]

[0037] FIG. 8isadiagramillustrating the state in which
the thread cutting tool 1 is attached to the paper tube 106
of the yarn package 101 in an enlarged manner and is a
diagram illustrating a state in which a part of the body 11
of the thread cutting tool 1 is omitted in order to illustrate
an internal structure of the thread cutting tool 1. FIG. 8
illustrates a state in which the cover member 16b being
a part of the body 11 of the thread cutting tool 1 is omitted
in order to illustrate the internal structure of the thread
cutting tool 1. In FIG. 8, a cross section of the yarn 102
in the yarn tail 103 is indicated by a cross section with
hatching with solid black. With reference to FIGS. 3 to 8,
the operation part 12 is swingably coupled to the body
11 and is provided as a member operated to rotate with
respect to the body 11. The operation part 12 is provided
a grip part 22, a rotation operation part 23, a shaft 24, a
fulcrum projection part 25, and the like.

[0038] With reference to FIGS. 3 to 8, the grip part 22
is provided as a portion operated by the worker gripping
the grip part 22 when the operation part 12 is operated
to rotate with respect to the body 11. The grip part 22 is
formed to have an elongated prismatic shape and is pro-
vided so as to facilitate manually gripping by the worker.
When the operation part 12 is operated to rotate with
respect to the body 11 by the worker, the grip 22 rotates
along a direction approaching the yarn 102 on the outer
layer side of the yarn package 101. In other words, when
the operation part 12 is operated to rotate, the grip part
22 rotates along a direction of approaching the yarn 102
on the outer layer side of the yarn package 101 and ap-
proaching the main winding portion 107 formed by wind-
ing the yarn 102 around the papertube 106 ina cylindrical
shape. In FIGS. 7 and 8, a rotation operation direction P
that is a direction in which the grip part 22 is operated to
rotate by the worker is indicated by an arrow P.

[0039] With reference to FIGS. 3 to 5, 7, and 8, the
rotation operation part 23 is provided integrally to the grip
part22 and is provided as a portion that performs rotation
operation with respect to the body 11 in the inside of the
body 11. The rotation operation part 23 is provided inte-
grally with the grip part 22 in one end in a longitudinal
direction of the elongated grip part 22. For example, the
rotation operation part 23 is provided as a portion having
a basic shape of a tabular shape or a block shape. The
rotation operation part 23 is arranged in the inside of the
body 11 and is arranged in between the base member
16a and the cover member 16b of the body 11.

[0040] With reference FIGS. 3 to 8, the shaft 24 is pro-
vided as a portion that couples the operation part 12
swingably with the body 11, to enable rotation operation
of the operation part 12 with respect to the body 11. That
is, the operation part 12 is configured such that, since
the shaft 24 is provided, the operation part 12 is swingably
coupled to the body 11 via the shaft and is operated to
rotate with respect to the body 11. The shaft 24 is pro-
vided integrally with the rotation operation part 23 and is

10

15

20

25

30

35

40

45

50

55

provided so asto projectin acylindrical shapein acircular
cross section toward both sides of the rotation operation
part 23. That is, the shaft 24 is provided so as to project
in a cylindrical shape toward both sides of the base mem-
ber 16a side and the cover member 16b side of the body
11 from the rotation operation part 23. One end of the
shaft 24 projecting to the base member 16a side from
the rotation operation part 23 is inserted to the guide part
20 provided as a long hole in the base member 16ain a
loose-fitting state. The other end of the shaft 24 projecting
from the rotation operation part 23 to the cover member
16b side is inserted to the guide part 20 provided as a
long hole in the cover member 16b in a loose-fitting state.
Since both ends of the shaft 24 are inserted to the guide
part 20 provided in the base member 16a and the cover
member 16b of the body 11, respectively, in aloose-fitting
state, the operation part 12 coupled swingably to the body
11.

[0041] The fulcrum projection part 25 is provided as a
portion that abuts the abutting part 21 provided in the
body 11 when the operation part 12 is operated to rotate
with respect to the body 11, to enable rotation operation
of the operation part 12 having as a fulcrum an abutting
position between the abutting part 21 and the fulcrum
projection part 25. The fulcrum projection part 25 is pro-
vided integrally with the grip part 22 and is provided so
as to project in a projection shape from the grip part 22
toward both sides. More specifically, the fulcrum projec-
tion part 25 is provided so as to project from the end side
coupled integrally with the rotation operation part 23 in
the grip part 22, and is provided so as to project both
sides of the base member 16a side and the cover mem-
ber 16b side of the body 11. The fulcrum projection part
25 is provided so as to project from the grip part 22 to
both sides in the outside of the body 11. That is, the ful-
crum projection part 25 projecting from the grip part 22
to the base member 16a side projects to the base mem-
ber 16a side in the outside of the base member 16a. The
fulcrum projection part 25 projecting from the grip part
22 to the cover member 16b side projects to the cover
member 16b side in the outside of the cover member 16b.

[BLADE PART]

[0042] With reference to FIGS. 3 to 5, 7, and 8, the
blade part 13 is provided as a yarn cutting member that
is coupled rotatably to the operation part 12 via the shaft
24 of the operation part 12 and cuts the yarn tail 103.
The blade part 13 includes a blade tip 13a extending
linearly and is configured to cut the yarn tail 103 with the
blade tip 13a. The blade part 13 is provided with a through
hole 13b. The shaft 24 of the operation part 12 penetrates
the through hole 13b of the blade part 13, and the shaft
24 of the operation part 12 is inserted rotatably to the
through hole 13b. As a result, the blade part 13 is coupled
rotatably to the operation part 12 via the shaft 24. One
of both ends of the shaft 24 projecting in both sides of
the rotation operation part 23 of the operation part 12
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penetrates the through hole 13b of the blade part 13.
[BIASING PART]

[0043] With reference to FIGS. 5 and 8, the biasing
part 14 is provided as a member that couples the blade
part 13 and the operation part 12 and biases the blade
part 13 along a direction in which the operation part 12
rotates with respect to the body 11 when the operation
part 12 rotates with respect to the body 11. In an embod-
iment of the present invention, the biasing part 14 is pro-
vided as a sprig member and is provided as a coil spring,
for example.

[0044] The biasing part 14 couples the blade part 13
and the operation part 12 in a state of being arranged in
the inside of the body 11. The end on one end side of
the biasing part 14 is attached and fixed to the rotation
operation part 23 of the operation part 12. The end on
the other end side of the biasing part 14 is attached and
fixed to the blade part 13. The end on one end side of
the biasing part 14 and the rotation operation part 23 are
fixed, for example, by welding, or fixed by engagement
of the projection provided in one of the end on one end
side of the biasing part 14 and the rotation operation part
23 andthe groove provided in the other ofthem. As similar
to this, the end on the other end side of the biasing part
14 and the blade part 13 are fixed, for example, by weld-
ing, or fixed by engagement of the projection provided in
one of the end on the other end side of the biasing part
14 and the blade part 13 and the groove provided in the
other of them.

[POSITIONING SPRING MEMBER]

[0045] With reference to (A) of FIG. 4, FIG. 5, FIG. 7,
and FIG. 8, the positioning spring member 15 is provided
as a spring member arranged so as to bias the operation
part 12 against the body 11 along a direction opposite to
adirection in which the operation part 12 operated by the
worker rotates with respect to the body 11. The position-
ing spring member 15 is provided as a spring member
for positioning the operation part 12 with respect to the
body 11 in a state before the operation part 12 is operated
to rotate in a direction of approaching the yarn 102 in the
outer layer side of the yarn package 101 in a state in
which the body 11 is attached to the edge 106b of the
paper tube 106. In FIG. 8, a rotation operation direction
P that is a direction in which the operated operation part
12 rotates with respect to the body 11 is indicated by an
arrow P. An opposite rotation operation direction Q that
is a direction in which the positioning spring member 15
biases the operation part 12 against the body 11 along
a direction opposite to the rotation operation direction P
is indicated by an arrow Q.

[0046] The positioning spring member 15 provided as
a spring member is configured as a coil spring, for ex-
ample. In an embodiment of the present invention, the
positioning spring member 15 is provided a compression
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coil spring. The positioning spring member 15is arranged
in the inside of the body 11, and is arranged such that
an end on one end side of the positioning spring member
15 abuts the operation part 12 to bias the operation part
12 and an end on the other end side of the positioning
spring member 15 abuts the body 11 to bias the body
11. Since the positioning spring member 15 is provided
so as to bias the operation part 12 against the body 11,
in a state before the rotation operation of the operation
part 12 with respect to the body 11 is performed, the
position of the operation part 12 with respect to the body
11 is positioned.

[0047] With reference to FIGS. 5 and 8, the operation
part 12 is provided with a positioning spring holding part
26. The positioning spring holding part 26 is provided
integrally with the grip part 22 and the rotation operation
part 23, arranged in the inside of the body 11, and is
provided as a portion that holds the end on the one end
side of the positioning spring member 15. The positioning
spring holding part 26 is provided with a holding hole 26a
formed to be dented. The end of one end side of the
positioning spring member 15 abuts the positioning
spring holding part 26 in a state of being inserted to the
holding hole 26a and fitted to the holding hole 26a and
is held by the positioning spring holding part 26. The po-
sitioning spring holding part 26 is provided so as to be
able to abut a step part 27 provided in an inner wall of
the base member 16a in the body 11, in the inside of the
body 11 (see FIGS. 5 and 8). When the step part 27 of
the body 11 and the positioning spring holding part 26
abut each other, the position of the operation part 12
biased by the positioning spring member 15 in an oppo-
site rotation operation direction Q of the positioning
spring holding part 26 is regulated. As a result, in a state
before the rotation operation of the operation part 12 with
respect to the body 11 is performed, the operation part
12 with respect to the body 11 positioned by the position-
ing spring member 15 biasing the operation part 12
against the body 11 is positioned at a position where the
step part 27 of the body 11 and the positioning spring
holding part 26 abut each other.

[0048] With reference to FIGS. 5 and 8, the body 11 is
provided with the positioning spring holding part 28 in the
base member 16a. The positioning spring holding part
28 is provided as a portion that holds the end on the other
end side of the positioning spring member 15. The posi-
tioning spring holding part 28 is provided with the holding
hole 28a formed to be dented. The end on the other end
side of the positioning spring member 15 abuts the po-
sitioning spring holding part 28 in a state of being inserted
to the holding hole 28a and fitted to the holding hole 28a
and is held by the positioning spring holding part 28.
[0049] As described above, the positioning spring
member 15 is provided as a compression coil spring, and
is arranged so as to bias the operation part 12 against
the body 11 along an opposite rotation operation direction
Q that is a direction opposite to a rotation operation di-
rection P in which the operation part 12 is operated to
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rotate with respect to the body 11, in the inside of the
body 11.

[STRUCTURE OF OPERATION-PART ROTATION
AND BLADE-PART ACTION]

[0050] Next, the configuration that enables the rotation
operation of the operation part 12 with respect to the body
11, specific to an embodiment of the present invention,
and the configuration related to an action of the blade
part 13 associated with the rotation operation of the op-
eration part 12 will be described in more details. With
referenceto FIGS.3t0 5,7, and 8, the body 11 is provided
with the guide part 20 and the abutting part 21 as com-
ponents for rotatably supporting the operation part 12.
[0051] In an embodiment of the present invention, the
guide parts 20 are provided as long holes to which both
ends of the shaft 24 provided in the operation part 12 are
respectively inserted. The guide parts 20 provided in the
body 11 as the long holes are provided as a pair and
respectively provided in the base member 16a and the
cover member 16b in the body 11. In FIG. 8, illustration
of the cover member 16b is omitted and the guide part
20 provided in the cover member 16b is indicated by an
alternate long and two short dashes line.

[0052] The guide parts 20 are provided as holes re-
spectively penetrating the base member 16a and the cov-
ermember 16b, and are provided as elongated oval long
holes, for example. One of both ends of the shaft 24 of
the operation part 12 penetrates the guide part 20 pro-
vided in the base member 16a and inserted to the guide
part 20 in a loose-fitting state. The other of both ends of
the shaft 24 of the operation part 12 penetrates the guide
part 20 provided in the cover member 16b and inserted
to the guide part 20 in a loose-fitting state.

[0053] Each of both ends of the shaft 24 respectively
inserted to the guide parts 20 abuts the edge of the guide
part 20 in both end sides in a longitudinal direction of the
guide parts as long holes so that a movement amount of
the shaft 24 along a longitudinal direction of the guide
part 20 is regulated. More specifically, both ends of the
shaft 24 respectively inserted to the guide parts respec-
tively abut an edge 20a on one end side and an edge
20b on the other end side in a longitudinal direction of
the guide part 20 as the long hole, so that a movement
amount of each guide part 20 along a longitudinal direc-
tion is regulated (see FIGS. 3, 4, and 7). Both the edge
20a on one end side and the edge 20b on the other end
side of the guide part 20 are formed to have a semi-
circular shape. The shaft 24 is formed to have a shape
extending in a columnar shape in a circular cross section,
and is provided so as to be able to abut the edge 20a on
one end side and the edge 20b on the other end side of
the guide part 20 in the outer circumferential surface of
the circular shape. Therefore, the shaft 24 having abutted
the edge 20a on one end side or the edge 20b on the
other end side of the guide part 20 is in a state of being
rotatable in the inside of the guide part 20 while sliding
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and abutting the edge 20a on one end side and the edge
20b on the other end side of the guide part 20. In FIGS.
3, 4, and 7, illustrates a state in which each of both ends
of the shaft 24 abuts the edge 20a on one end side in a
longitudinal direction of each guide part 20.

[0054] Each of both ends of the shaft 24 inserted to
each guide part 20 is configured to move along a longi-
tudinal direction of the guide part 20 so that the movement
of the shaft 24 along a longitudinal direction of the guide
part 20 is guided. That is, each of both ends of the shaft
24 inserted to each guide part 20 is configured so as to
move while sliding and abutting along the edge of the
guide part extending along a longitudinal direction of the
guide part 20 as the long hole so that the movement of
the guide part 20 along a longitudinal direction is guided.
[0055] The guide part 20 is configured to guide the
movement of the shaft 24 and regulate the movement of
the shaft 24 with respect to the body 11 by including the
above-mentioned configuration. The shaft 24 is inserted
to the through hole 13b of the blade part 13 and is coupled
rotatably to the blade part 13. The blade part 13 is coupled
to the operation part 12 via the biasing part 14. When the
biasing force from the operation part 12 when the rotation
operation of the operation part 12 with respect to the body
11 is performed is transmitted to the blade part 13 via
the biasing part 14, the shaft 24 coupled to the blade part
13 movable together with the blade part 13 with respect
to the body 11. Accordingly, the guide part 20 is config-
ured to guide the movement of the shaft 24 movable to-
gether with the blade part 13 with respect to the body 11
and regulate the movement amount of the blade part 13
with respect to the body 11.

[0056] With reference FIGS. 3t0 5, 7, and 8, the abut-
ting parts 21 are provided as portions abutting the oper-
ation part 12 and serving as a fulcrum of the rotation
operation of the operation part 12 with respect to the body
11 when the guide part 20 guides the movement of the
shaft 24. The abutting parts 21 are provided in the body
11 as a pair, and respectively provided in the base mem-
ber 16a and the cover member 16b in the body 11. The
abutting part 21 is provided so as to abut the fulcrum
projection part 25 provided in the operation part 12 and
serve as a fulcrum of the rotation operation of the oper-
ation part 12 with respect to the body 11. The abutting
part 21 provided in the base member 16a is configured
to abut the fulcrum projection part 25 projecting toward
the base member 16a side in the operation part 12. The
abutting part 21 provided in the cover member 16b side
is configured to abut the fulcrum projection part 25 pro-
jecting toward the cover member 16b side in the opera-
tion part 12.

[0057] The abutting part 21 is formed to have a shape
projecting toward the outside in each of the base member
16a and the cover member 16b. The abutting part 21
projects and extends from each of the base member 16a
and the cover member 16b along a direction in which the
grip part 22 in the operation part 12 swingably supported
by the body 11 projects and extends from the body 11
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toward the outside. The abutting part 21 is provided to
have a shape constricting toward the distal end side pro-
jecting and extending from each of the base member 16a
and the cover member 16b toward the outside. A portion
on the distal end side projecting and extending in the
abutting part 21 is formed as a curved surface having an
arc-shape cross section. As a result, the abutting part 21
is configured so as to be able to abut the fulcrum projec-
tion part 25 of the operation part 12 while smoothly sliding
and abutting the fulcrum projection part 25.

[0058] The rotation operation of the operation part 12
with respect to the body 11 and the configuration related
to the action of the blade part 13 associated with the
rotation operation of the operation part 12 will be de-
scribed in further details. With reference to FIGS. 6 to 8,
when the cutting work of the yarn tail 103 using the thread
cutting tool 1 is performed, first, the thread cutting tool 1
is attached to the edge 106b of the paper tube 106 of the
yarn package 101. At this time, the body 11 is attached
to the edge 106b of the paper tube 106 by the hook part
17 and the pressing part 18 of the body 11. That is, as
shown in FIGS. 7 and 8, the body 11 is attached to the
edge part 106b of the paper tube 106 by holding the state
in which the hook part 17 and the pressing part 18 sand-
wich the edge 106b of the paper tube 106. In this state,
the shaft 24 of the operation part 12 abuts the edge 20a
on one end side in a longitudinal direction of the guide
part 20 and the movement with respect to the body part
11 is regulated. The shaft 24 whose movement with re-
spect to the body 11 is regulated in the edge 20a on one
end side of the guide part 20 is rotatable in the inside of
the guide part 20 while sliding and abutting the edge 20a
on one end side of the guide part 20. In the state in which
the body 11 is attached to the edge 106b of the paper
tube 106, the blade tip 13a of the blade part 13 rotatably
supported by the shaft 24 with respect to the operation
part 12 and coupled to the operation part 12 by the biasing
part 14 is arranged spaced with a gap from the yarn 102
of the spiral winding part 103b of the yarn tail 103.
[0059] Asdescribedabove, in astate in which the body
11 is attached to the edge 106b of the paper tube 106,
the rotation operation of operating the operation part 12
to rotate with respect to the body 11 is performed. The
operation part 12 is operated to rotate along a direction
of approaching the yarn 102 on the outer layer side of
the yarn package 101. As the rotation operation of the
operation part 12, a first rotation operation and a second
rotation operation that are operations performed contin-
uously are performed. The first rotation operation and
the second rotation operation are continuously per-
formed and performed as one-operation like rotation op-
eration.

[0060] As shown in FIG. 8, the first rotation operation
of operating the operation part 12 to rotate in a direction
of approaching the yarn 102 on the outer layer side of
the yarn package 101 is performed in a state in which
the body 11 is attached to the edge 106b of the paper
tube 106. That is, the grip part 22 of the operation part
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12 is operated along a rotation operation direction P and
the first rotation operation of operating the operation part
12 to rotate along a direction approaching the main wind-
ing portion 107 of the yarn package 101 is performed.
[0061] FIG.9is adiagramillustrating the state in which
the first rotation operation is performed in the thread cut-
ting tool 1 in an enlarged manner and in which a part of
the body 11 of the thread cutting tool 1 is omitted in order
to indicate the internal structure of the thread cutting tool
1. With reference to FIG. 9, when the first rotation oper-
ation is performed, as a result of the first rotation opera-
tion, the operation part 12 rotates with respect to the body
11 around the shaft 24 whose movement is regulated by
the edge 20a on one end side of the guide part 20. When
the operation part 12 rotates with respect to the body 11
around the shaft 24 by the first rotation operation, the
blade tip 13a of the blade part 13 biased toward the edge
106b of the paper tube 106 by the operation part 12 via
the biasing part 14 abuts the spiral winding part 103b of
the yarn tail 103. At this time, the operation part 12 abuts
the body 11 in the abutting part 21. More specifically, the
fulcrum projection part 25 of the operation part 12 abuts
the abutting part 21 of the body 11. As described above,
the thread cutting tool 1 is configured such that, by the
first rotation operation, the operation part 12 rotates with
respect to the body 11 around the shaft 24 whose move-
ment is regulated by the guide part 20, and the blade part
13 biased toward the edge 106b of the paper tube 106
by the operation part 12 via the biasing part 14 abuts the
yarn tail 103, and the operation part 12 abuts the body
11 in the abutting part 21.

[0062] After the first rotation operation is performed,
subsequently, the second rotation operation is per-
formed. When the rotation operation is performed in a
direction in which the operation part 12 approaches the
yarn 102 on the outer layer side of the yarn package 101
in a state in which the body 11 is attached to the edge
106b of the paper tube 1086, first, the first rotation oper-
ation is performed, the operation part 12 rotates around
the shaft 24, the blade part 13 is biased, the blade part
13 abuts the yarn tail 103, and the operation part 12 abuts
the body 11 in the abutting part 21. Then, the second
rotation operation of operating the operation part 12 to
further rotate in the direction of approaching the yarn 102
on the outer layer side of the yarn package 101 in a state
in which the operation part 12 abuts the body 11 in the
abutting part 21 is performed. That s, the second rotation
operation of further operating the grip part 22 of the op-
eration part 12 along a rotation operation direction P and
operating the operation part 12 to further rotate along a
direction of approaching the main winding portion 107 of
the yarn package 101.

[0063] FIG. 10 is a diagram illustrating the state in
which the second rotation operation is performed in the
thread cutting tool 1 in an enlarged manner, and is a
diagram illustrating a state in which a part of the body 11
of the thread cutting tool 1 is omitted in order to illustrate
an internal structure of the thread cutting tool 1. With
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reference to FIG. 10, when the second rotation operation
is performed, as aresult of the second rotation operation,
the operation part 12 rotates with the abutting part 21 as
afulcrum. Thatis, the operation part 12 abuts the abutting
part 21 of the body 11 in the fulcrum projection part 25,
and when the second rotation operation is performed in
this state, the operation part 12 rotates with respect to
the body 11 with the abutting part 21 of the body 11 that
the fulcrum projection part 25 abuts as a fulcrum.

[0064] When the operation part 12 rotates with respect
to the body 11 with the abutting part 21 as a fulcrum by
the second rotation operation, the shaft 24 movable to-
gether with the blade part 13 biased along the rotation
operation part P (a direction in which the operation part
12 rotates with respect to the body 11) by the operation
part 12 via the biasing part 14 is guided by the guide part
20 and moves. Thatis, when the operation part 12 rotates
with the abutting part 21 as a fulcrum by the second ro-
tation operation, the shaft 24 movable together with the
biased blade part 13 is guided by the guide part 20 and
moves from the edge 20a side on one end side of the
guide part 20 toward the edge 20b side on the other end
side along a longitudinal direction of the guide part 20 as
the long hole. Then, the operation part 12 rotates with
the abutting part 21 as a fulcrum by the second rotation
operation and the shaft 24 movable together with the
blade part 13 is guided by the guide part 20 and moves,
so that the blade part 13 slides and moves so as to be
spaced from the yarn 102 on the outer layer side of the
yarn package 101 along an axial direction X of the paper
tube 106. When the blade part 13 slides and moves so
as to be spaced from the yarn 102 on the outer layer side
of the yarn package 101 in the axial direction X of the
paper tube 106, the blade tip 13a of the blade part 13
passes the yarn 102 of the spiral winding part 103b of
the yarn tail 103. As a result, the blade tip 13a of the
blade part 13 cuts the yarn 102 of the yarn tail 103. In
FIG. 10, the end surface of the yarn 102 of the spiral
winding part 103b of the yarn tail 103 that has been cut
is indicated by a circular end surface indicating only the
contour of the yarn 102 without hatching with solid black.

[CUTTING WORK OF YARN TAIL]

[0065] Next, the cutting work of the yarn tail 103 using
the thread cutting tool 1 will be described. The cutting
work of the yarn tail 103 with respect to the yarn package
101ina state before the tail connection work is performed
as shown in FIG. 2. At this time, as shown in FIGS. 6 to
8, when the body 11 is attached to the edge 106b of the
paper tube 106, the thread cutting tool 1 is attached to
the edge 106b of the paper tube 106.

[0066] FIG. 11 is a diagram illustrating the state of
blade part 13 of the thread cutting tool 1 and the yarn tail
103 of the yarn package 101 when the thread cutting tool
1 cuts the yarn tail 103. FIG. 11 is a diagram (A) sche-
matically illustrating the state of the blade part 13 and
the yarn tail 103 when the thread cutting tool 1 is attached
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to the paper tube 106 of the yarn package 101. FIG. 11
is another diagram (B) schematically illustrating the state
of the blade part 13 and the yarn tail 103 when the first
rotation operation is performed. FIG. 11 is still another
diagram (C) schematically illustrating the state of the
blade part 13 and the yarn tail 103 when the second ro-
tation operation is performed.

[0067] In the state in which the thread cutting tool 1 is
attached to the edge 106b of the paper tube 106, the
operation part 12 with respect to the body 11 in the state
before the first rotation operation is performed is posi-
tioned by the positioning spring member 15 (see FIG. 8).
As shown in FIG. 8 and (A) of FIG. 11, movement of the
shaft 24 is regulated in the edge 20a on one end side of
the guide part 20, and the blade part 13 is spaced from
the yarn tail 103. In this state, the first rotation operation
is performed. When the first rotation operation is per-
formed, the operation part 12 rotates around the shaft
24, and the blade 13 biased by the operation part 12 via
the biasing part 14 also rotates around the shaft 24 along
a rotation direction R indicated by a dashed line arrow R
in (A) of FIG. 11.

[0068] When the first rotation operation is performed,
as shown in FIG. 9 and (B) of FIG. 11, the blade part 13
biased by the rotating operation part 12 via the biasing
part 14 and rotates abuts the yarn tail 103. Since the
biasing part 14 is provided as a spring member, when
the blade part 13 abuts the yarn tail 103, the biasing force
transmitted from the operation part 12 to the blade part
13 is elastically deformed and absorbed by the biasing
part 14, and the blade part 13 is prevented from being
excessively pressed against the edge 106b of the paper
tube 106. When the first rotation operation is performed,
the fulcrum projection part 25 of the operation part 12 is
in contact with the abutting part 21 of the body 11.
[0069] After the first rotation operation is performed
and the blade part 13 is in contact with the yarn tail 103
and the operation part 12 is in contact with the body 11
in the abutting part 21, the second rotation operation is
performed continuously. When the second rotation op-
eration is performed, the operation part 12 rotates with
respect to the body 11 with the abutting part 21 as a
fulcrum, the shaft 24 is guided by the guide part 20 and
moves together with the blade part 13 biased by the op-
eration part 12 via the biasing part 14. As a result, the
blade part 13 slides and moves so as to be spaced from
the yarn 102 on the outer layer side of the yarn package
101 along an axial direction X of the paper tube 106 (see
FIGS. 9 and 10). In (B) of FIG. 11, a slide movement
direction S in which the blade part 13 slides and moves
is indicated by a dashed line arrow S.

[0070] When the second rotation operation is per-
formed, as shown in FIG. 10 and (C) of FIG. 11, the blade
part 13 slides and moves in a direction of being spaced
from the yarn 102 on the outer layer side of the yarn
package 101, and the blade part 13 cuts the yarn 102 of
the spiral winding part 103b of the yarn tail 103. As a
result, the cutting of the yarn tail 103 is completed. In the
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thread cutting tool 1, in the state in which the second
rotation operation is performed, the shaft 24 is configured
to abut the edge 20b on the other end side in the guide
part 20. As a result, the rotation operation amount of the
second rotation operation is regulated and excessive ro-
tation operation is prevented.

[0071] Afterthe secondrotation operation is performed
and the cutting of the yarn tail 103 is completed, the op-
eration part 12 is operated to rotate in adirection opposite
to the direction of the second rotation operation and the
first rotation operation. As a result, the state of the oper-
ation part 12 with respect to the body 11 returns to the
same state as that before the first rotation operation is
performed. In this state, the body 11 is detached from
the edge 106b of the paper tube 106. Thereby, the cutting
work of the yarn tail 103 ends. When the cutting work of
the yarn tail 103 ends, the tail connection work is to be
performed.

[EFFECT ACHIEVED BY EMBODIMENT]

[0072] According to the thread cutting tool 1 of the
above-mentioned embodiment, since the body 11 is at-
tached to the edge 106b of the paper tube 106 by the
hook part 17 and the pressing part 18, at the time of
cutting work of the yarn tail 103, the thread cutting tool 1
can be mechanistically positioned at a predetermined po-
sition with respect to the edge 106b of the paper tube
106. When the first rotation operation is performed, the
blade part 13 abuts the yarn tail 103 at a predetermined
position in the edge 106b of the paper tube 106, and
subsequently, the second rotation operation is per-
formed, so that the blade part 13 slides and moves to cut
the yarn tail 103. Therefore, the yarn tail 103 can be cut
at a position where the length of the yarn tail 103 required
for the tail connection work is appropriately secured irre-
spectively of the ability of the worker, and furthermore,
the yarn tail 103 can be cut without damaging a portion
otherthan the end to be cut. Since the blade part 13 abuts
the yarn tail 103 by the first rotation operation and slides
and moves by the second rotation operation to cut the
yarn 102, alarge damage on the paper tube 106 can also
be prevented. Therefore, according to the thread cutting
tool 1 of an embodiment of the present invention, in the
cutting work of the yarn tail 103, the cutting work can be
performed irrespectively of the ability of the worker and
a burden on the worker can be reduced.

[0073] According to the thread cutting tool 1 of an em-
bodiment of the present invention, since the biasing part
14 is a springmember, in the first rotation operation, when
the blade part 13 is biased to the operation part 12 via
the biasing part 14 and abuts the yarn tail 103, the biasing
force transmitted from the operation part 12 to the blade
part 13 can be elastically deformed and absorbed by the
biasing part 14. Therefore, the blade part 13 is prevented
from being excessively pressed against the edge 106 of
the paper tube 106 and a large damage on the paper
tube 106 can be further prevented.
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[0074] According to the thread cutting tool 1 of an em-
bodiment of the present invention, with a simple config-
uration in which the body 11 is provided with a long hole,
it is possible to achieve the guide part 20 that guides the
movement of the shaft 24 movable together with the
blade part 13 with respect to the body 11 with respect to
the body 11 and regulates the movement amount of the
blade part 13 with respect to the body 11.

[0075] According to the thread cutting tool 1 of an em-
bodiment of the present invention, the operation part 12
with respect to the body 11 in the state before the first
rotation operation is performed can be positioned easily
by the positioning spring member 15.

[MODIFIED EXAMPLE]

[0076] Although an embodiment of the present inven-
tion has been described above, the present invention is
not limited to the above-mentioned embodiment and var-
ious changes can be made within the scope of description
in Claims. For example, the present invention may be
achieved with changes as follows.

[1] The above-described embodiment has been de-
scribed with a form in which the paper tube 106 is
formed to have the cylindrical shape, as an example.
However, the presentinvention is not limited thereto.
The paper tube 106 may be formed to have a shape
other than the cylindrical shape and may be formed
to have a conical shape, for example.

[2] The above-described embodiment has been de-
scribed with a form in which the biasing part 14 is
provided as the coil spring, as an example. However,
the present invention is not limited thereto. The
presentinvention may be achieved in a form in which
the biasing part 14 is a spring member other than
the coil spring. For example, the present invention
may be performed in a form in which the biasing part
14 is provided as a rubber member. The biasing part
14 may be a form other than the spring member.

[3] The above-described embodiment has been de-
scribed with a form in which the guide part 20 is pro-
vided as the long hole, as an example. However, the
present invention is not limited thereto. The guide
part 20 may be a form other than the long hole, and
may be provided as an elongated groove configured
such that the shaft 24 is inserted thereto, for exam-
ple.

[4] The above-described embodiment has been de-
scribed with a form in which the slit 106a provided
on one end side of a longitudinal direction of the pa-
per tube 106 is used, the yarn 102 is fixed to the
paper tube 106, and thereby, the yarn 102 is gripped,
as an example. However, the present invention is
not limited thereto. The slit 106a may not be used
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and the yarn 102 may be held with respect to the
paper tube 106. For example, the present invention
may be achieved in a form in which the yarn 102 is
sandwiched by the paper tube 106 and the paper
tube 106 so that the yarn 102 is gripped. In addition,
the present invention may be performed in a form in
which a mechanism that grips the yarn 102 is pro-
vided in a bobbin holder that holds the paper tube
106 and this mechanism grips the yarn 102.

(Reference Numerals)

[0077]

1

Thread cutting tool

11 Body

12 Operation part

13 Blade part

14 Biasing part

15 Positioning spring member
17 Hook part

18 Pressing part

20 Guide part

21 Contact part

24 Shaft

101 Yarn package

102  Yarn

103  Yarn tail

106  Paper tube

Claims

1. A thread cutting tool (1) for cutting a yarn tail (103)

as ayarn (102) on an inner layer side of a yarn pack-
age (101) formed by winding a yarn (102) around a
paper tube (106), the thread cutting tool (1) compris-

ing:

a body (11) including a hook part (17) for being
hooked on an inside of an edge (106b) of the
paper tube (106) and a pressing part (18) for
pressing an outside of the edge (106b) of the
paper tube (106) so that the body (11) can be
attached to the edge (106b) of the paper tube
(106) with the hook part (17) and the pressing
part (18);

an operation part (12) swingably coupled to the
body (11) via a shaft (24) thereof capable of be-
ing operated so as to rotate with respect to the
body (11);

a blade part (13) rotatably coupled to the oper-
ation part (12) via the shaft (24) for cutting the
yarn tail (103); and

a biasing part (14) coupling the blade part (13)
and the operation part (12) configured to bias
the blade part (13) along a direction of the op-
eration part (12) rotating with respect to the body
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(11) when the operation part (12) is caused to
rotate with respect to the body (11),

wherein the body (11) includes a guide part (20)
and an abutting part (21), the guide part (20)
inserted with each end of the shaft (24), the
guide part (20) configured to guide movement
of the shaft (24) with respect to the body (11),
the shaft (24) movable together with the blade
part (13) with respect to the body (11), the guide
part (20) configured to regulate a movement
amount of the blade part (13) with respect to the
body (11), the abutting part (21) serving as a
fulcrum of rotation operation of the operation
part (12) with respect to the body (11) as aresult
of abutting the operation part (12) when the
guide part (20) guides movement of the shaft
(24),

as a result of a first rotation operation of causing
the operation part (12) to rotate in a direction of
approaching a yarn (102) on an outer layer side
of the yarn package (101) in a state where the
body (11) is attached to the edge (106b) of the
paper tube (106) with the hook part (17) and the
pressing part (18),

the operation part (12) rotates with respect to
the body (11) around the shaft (24) regulated by
the guide part (20) for movement

so that the blade part (13) biased toward the
edge (106b) of the paper tube (106) by the op-
eration part (12) via the biasing part (14) abuts
the yarn tail (103) and the operation part (12)
abuts the body (11) with the abutting part (21),
and

as a result of a second rotation operation of fur-
ther causing the operation part (12) to rotate in
a direction of approaching a yarn (102) on an
outer layer side in a state where the operation
part (12) abuts the body (11) with the abutting
part (21),

the operation part (12) rotates with the abutting
part (21) as a fulcrum, and

the shaft (24) movable together with the blade
part (13) biased by the operation part (12) via
the biasing part (14) along a direction of the op-
eration part (12) rotating with respect to the body
(11) is guided by the guide part (20) to move
so that the blade part (13) slides and moves to
be spaced from a yarn (102) on an outer layer
side along an axial direction of the paper tube
(106), and

thereby, the yarn tail (103) is cut by the blade
part (13).

The thread cutting tool (1) as claimed in claim 1,
wherein the biasing part (14) is a spring member.

The thread cutting tool (1) as claimed claim 1 or 2,
wherein the guide part (20) is a long hole provided
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in the body (11).

The thread cutting tool (1) as claimed in any one of
claims 1 to 3, further comprising:

a positioning spring member (15) provided as a
spring member arranged so as to bias the operation
part (12) to the body (11) along a direction opposite
to a direction of the operation part (12) having been
operated rotating with respect to the body (11) for
positioning the operation part (12) with respect to the
body (11) in a state before the first rotation operation
is performed.
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