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(54) SPUN YARN TAKE-UP MACHINE

(57) A moving distance of a yarn catch guide, which
is for catching a yarn traversed by a traverse unit, needed
to release the yarn from the yarn catch guide, is reduced.
A yarn catch guide 51 is configured to catch a yarn Y
introduced into a groove portion 56. When the yarn catch
guide 51 is moved from a catching position for catching
the yarn Y to a yarn shifting position frontward of the
catching position, a guided portion 58 is guided by the
first guide groove 62a extending in a front-rear direction.
Due to this, the yarn catch guide 51 is parallel translated

in the front-rear direction. When the yarn catch guide 51
is moved from the yarn shifting position toward the catch-
ing position, the guided portion 58 is guided by a second
guide groove 62b that is disposed on one side in the
second direction relative to the first guide groove 62a.
Due to this, the yarn catch guide 51 is swung with respect
to an insertion portion 51b. As a result, the yarn Y disen-
gaged from the groove portion 56, and thus the yarn Y
is released from the yarn catch guide 51.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a spun yarn
take-up machine configured to take up a yarn spun out
from a spinning apparatus and to wind the yarn onto a
bobbin.
[0002] Patent Literature 1 (Tokuhyou 2013-542898
(Published Japanese Translation of PCT Application))
describes an apparatus configured to wind up a yarn onto
a spool housing (equivalent to a "bobbin" in the present
invention) attached to a spindle while traversing the yarn
by a traversing device. The apparatus of Patent Literature
1 is structured as follows. To enable the spindle to catch
a yarn at the start of winding of the yarn onto the spool
housing, the yarn is moved by an auxiliary device to a
position outside the traversing device. After the yarn is
caught by the spindle, the yarn is captured by a traverse
wing of the traversing device. To be more specific, the
auxiliary device includes a metal guide. The metal guide
is moved by a first driving unit in a direction along the
axial direction of the spool housing, between a parking
position adjacent to the traversing device and a receiving
position within the region of the traversing device. The
metal guide is moved by a second driving unit in a direc-
tion crossing the axial direction of the spool housing, be-
tween a catching position and a releasing position. The
metal guide of the auxiliary device is moved from the
parking position to the receiving position while the yarn
is traversed by the traversing device. As a consequence,
the traversed yarn enters a guide groove of the metal
guide, to be caught by the metal guide. After the yarn
enters the guide groove, the metal guide is moved to the
catching position, and then the metal guide is returned
to the parking position. As such, the yarn is led out of the
traversing device. After the yarn is caught by a yarn catch-
ing device provided to the spindle, the metal guide in the
parking position is moved from the catching position to
the releasing position. As a result, the yarn slides out of
the guide groove, and then further slides toward a
traverse center, to be caught by the traverse wing of the
traversing device.

SUMMARY OF THE INVENTION

[0003] In Patent Literature 1, the direction in which the
metal guide is moved from the catching position to the
releasing position is along the depth direction of the guide
groove. For this reason, in order to move the metal guide
from the catching position to the releasing position so
that the yarn slides out of the guide groove as described
above, the metal guide has to be moved a long distance
to some degree. That is to say, in the arrangement of
Patent Literature 1, the moving distance of the metal
guide needed to disengage the yarn from the guide
groove is long.
[0004] An object of the present invention is to provide

a spun yarn take-up machine that enables reduction of
a moving distance of a yarn catch guide, which is for
catching a yarn traversed by a traverse unit, needed to
release the yarn from the yarn catch guide.
[0005] According to a first aspect of the present inven-
tion, a spun yarn take-up machine includes: a winding
device configured to hold a bobbin and to wind a yarn
spun out from a spinning apparatus onto the bobbin; a
traverse unit configured to traverse the yarn wound by
the winding device in an axial direction of the bobbin; a
yarn catch guide configured to catch the yarn traversed
by the traverse unit; and a guide moving device config-
ured to move the yarn catch guide, wherein: the traverse
unit includes a traverse guide extending in the axial di-
rection of the bobbin and configured to guide the yarn in
the axial direction of the bobbin; the yarn catch guide
includes a groove portion extending in a first direction
orthogonal to the axial direction of the bobbin and over-
lapping the traverse guide when viewed from a second
direction that is orthogonal both the axial direction of the
bobbin and the first direction; the yarn catch guide is con-
figured so that the yarn is insertable into the groove por-
tion from one side in the axial direction of the bobbin; and
the guide moving device is configured to move the yarn
catch guide among positions of: i) a catching position
where the yarn catch guide is able to catch the yarn tra-
versed by the traverse unit, ii) a yarn shifting position for
shifting the yarn to an end portion of the bobbin, the yarn
shifting position being on an other side in the axial direc-
tion of the bobbin relative to the catching position, and
iii) a yarn releasing position for releasing the caught yarn,
the yarn releasing position being farther from the traverse
guide in the second direction than the catching position
and the yarn shifting position.
[0006] In this aspect of the present invention, the yarn
is able to be released from the yarn catch guide by moving
the yarn catch guide to the yarn releasing position. While
the groove portion of the yarn catch guide extends in the
first direction, the yarn releasing position is located far-
ther from the traverse guide than the catching position
and the yarn shifting position in the second direction or-
thogonal to both the axial direction of the bobbin and the
first direction. Because of this, the yarn is able to be re-
leased from the yarn catch guide without distancing the
yarn releasing position so far from the traverse guide.
Thus, the moving distance of the yarn catch guide needed
to release the yarn from the yarn catch guide is shorter
than the case where the yarn is released from the yarn
catch guide by moving the yarn catch guide in the first
direction. Furthermore, in this aspect of the present in-
vention, there is no need to move the yarn catch guide
a long distance in the first direction when the yarn is re-
leased from the yarn catch guide. This enables downsiz-
ing of the machine in the first direction.
[0007] According to a second aspect of the invention,
the spun yarn take-up machine of the first aspect is ar-
ranged such that the guide moving device includes: a
driving unit configured to apply a force to the yarn catch

1 2 



EP 3 210 919 A1

3

5

10

15

20

25

30

35

40

45

50

55

guide in the axial direction of the bobbin; a first guide unit
configured to guide, in parallel to the axial direction of
the bobbin, the yarn catch guide moving from the catching
position to the yarn shifting position; and a second guide
unit configured to guide, in the second direction, the yarn
catch guide moving from the yarn shifting position toward
the catching position so that the yarn catch guide passes
through the yarn releasing position.
[0008] In Patent Literature 1, for example, two driving
units are separately provided. Specifically, the drive unit
configured to move the metal guide in the direction along
the axial direction of the spool housing between the park-
ing position and the receiving position, and the driving
unit configured to move the metal guide in the direction
crossing the axial direction of the spool housing between
the catching position and the releasing position are pro-
vided.
[0009] In this regard, in this aspect of the present in-
vention, the first guide unit and the second guide unit are
provided, and this enables the yarn catch guide to be
moved in the axial direction of the bobbin and in the sec-
ond direction by the single driving unit configured to apply
a force in the axial direction of the bobbin to the yarn
catch guide. Thus, the machine has a simpler structure
than in the case where a driving unit for moving the yarn
catch guide in the axial direction of the bobbin and a
driving unit for moving the yarn catch guide in the second
direction are provided individually.
[0010] According to a third aspect of the invention, the
spun yarn take-up machine of the second aspect is ar-
ranged such that: the yarn catch guide is supported so
as to be movable in the axial direction of the bobbin, and
so as to be swingable with respect to a swing axis parallel
to the axial direction of the bobbin; and the second guide
unit guides the yarn catch guide moving from the yarn
shifting position toward the catching position so that the
yarn catch guide is swung with respect to the swing axis.
[0011] In this aspect of the present invention, the yarn
catch guide is movable in the second direction by swing-
ing the yarn catch guide with respect to the swing axis
parallel to the axial direction of the bobbin.
[0012] According to a fourth aspect of the invention,
the spun yarn take-up machine of the second or third
aspect is arranged such that: the yarn catch guide in-
cludes a guided portion guided by the first guide unit and
the second guide unit; the first guide unit includes a first
guide passage extending in parallel to the axial direction
of the bobbin and configured to guide the guided portion;
and the second guide unit includes a second guide pas-
sage disposed on one side in the second direction relative
to the first guide passage and connected with two con-
nection portions of the first guide passage which are apart
from each other in the axial direction of the bobbin, the
second guide passage being configured to guide the
guided portion.
[0013] In this aspect of the present invention, when the
yarn catch guide is moved from the catching position to
the yarn shifting position, the guided portion is guided

along the first guide passage extending in parallel to the
axial direction of the bobbin. Due to this, the yarn catch
guide is parallel translated in the axial direction of the
bobbin. Meanwhile, when the yarn catching guide is
moved from the yarn shifting position toward the catching
position, the guided portion is guided along the second
guide passage disposed on the one side in the second
direction relative to the first guide passage. Due to this,
the yarn catch guide is swing to be moved to the yarn
releasing position.
[0014] According to a fifth aspect of the invention, the
spun yarn take-up machine of the fourth aspect is ar-
ranged such that: a divider is provided at one of the con-
nection portions of the first guide passage which are con-
nected with the second guide passage, the one of the
connecting portions being closer to the yarn shifting po-
sition than the other, the divider partitioning the first guide
passage in the axial direction of the bobbin; the divider
is cantilevered and is therefore elastically deformable;
and elastic deformation of the divider toward the yarn
shifting position in the axial direction of the bobbin is al-
lowed and elastic deformation of the divider toward the
catching position in the axial direction of the bobbin is
restricted.
[0015] In this aspect of the present invention, when the
guided portion moves from a position closer to the catch-
ing position toward the yarn shifting position in the first
guide passage, the guided portion passes through the
portion of the first guide passage where the divider is
disposed, by elastically deforming the divider. This ena-
bles the guided portion to be guided along the first guide
passage when the yarn catch guide is moved from the
catching position to the yarn shifting position. Meanwhile,
when the guided portion moves from a position closer to
the yarn shifting position toward the catching position in
the first guide passage, the guided portion cannot elas-
tically deform the divider, and therefore cannot pass
through the portion of the first guide passage where the
divider is disposed. This prevents the guided portion from
being guided along the first guide passage instead of the
second guide passage, when the yarn catch guide is
moved from the yarn shifting position toward the catching
position.
[0016] According to a sixth aspect of the invention, the
spun yarn take-up machine of the fifth aspect is arranged
such that the divider is inclined with respect to the second
direction so that a distance between the divider and the
yarn shifting position in the axial direction of the bobbin
decreases toward a free end of the divider.
[0017] In this aspect of the present invention, the can-
tilevered divider is inclined with respect to the second
direction so that the distance between the divider and
the yarn shifting position in the axial direction of the bob-
bin decreases toward the free end of the divider. Because
of this, it is easier for the divider to be elastically deformed
toward the yarn shifting position, but it is difficult for the
divider to be elastically deformed toward the catching
position. In other words, elastic deformation of the divider
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toward the yarn shifting position is allowed, but elastic
deformation of the divider toward the catching position
is restricted. Furthermore, in this aspect of the present
invention, when the yarn catch guide is moved from the
yarn shifting position toward the catching position, the
guided portion is guided along the inclined divider into
the second guide passage.
[0018] According to a seventh aspect of the invention,
the spun yarn take-up machine of the fifth or sixth aspect
is arranged such that a regulatory portion is provided in
the first guide passage, the regulatory portion being con-
figured to restrict the elastic deformation of the divider
toward the catching position in the axial direction of the
bobbin by contacting the divider.
[0019] In this aspect of the present invention, the reg-
ulatory portion is provided in the first guide passage. As
a result, the elastic deformation of the divider toward the
yarn shifting position is allowed and the elastic deforma-
tion of the divider toward the catching position is restrict-
ed.
[0020] According to an eighth aspect of the invention,
the spun yarn take-up machine of any one of the fifth to
seventh aspect is arranged such that the guide moving
device includes: a first member in which the first guide
passage and the second guide passage are disposed;
and a second member in which the divider is disposed,
the second member attached to the first member so as
to be detachable from the first member.
[0021] Every time the yarn catch guide is moved, the
divider is elastically deformed as a result of contact with
the guided portion. Because of this, the divider is more
likely to wear down and/or to suffer damage. If the divider
wears down and/or suffers damage, part replacement is
needed. When the first guide passage, the second guide
passage, and the divider are disposed in a single mem-
ber, this member has to be replaced entirely. In this as-
pect of the present invention, the divider is disposed in
the second member, which is different from the first mem-
ber in which the first guide passage and the second guide
passage are disposed, and the second member is de-
tachably attached to the first member. Because of this
arrangement, it is only required to replace the second
member in the above situation. Thus, the running cost of
the spun yarn take-up machine is reducible.
[0022] According to a ninth aspect of the invention, the
spun yarn take-up machine of the fourth aspect is ar-
ranged such that the guide moving device includes: a
main body portion supporting the yarn catch guide so as
to be movable in the axial direction of the bobbin; a mov-
ing member provided at a central portion of the first guide
passage in the axial direction of the bobbin and supported
by the main body portion so as to be movable in the first
direction, the moving member being configured so that
the guided portion is able to contact the moving member
from one side in the first direction; and a biasing member
biasing the moving member from an other side in the first
direction to the one side in the first direction. The moving
member includes a protruding portion protruding in the

first direction and provided between the two connecting
portions of the first guide passage which are connected
with the second guide passage. Apart of a surface of the
protruding portion that is on the one side in the first di-
rection, which part includes an end of the protruding por-
tion on the one side in the axial direction of the bobbin,
forms an inclined surface inclined linearly so that an end
of the inclined surface on the other side in the axial di-
rection of the bobbin is located on the one side in the first
direction relative to an end of the inclined surface on the
one side in the axial direction of the bobbin. An end face
of the protruding portion that is on the other side in the
axial direction of the bobbin forms a guide surface con-
figured to guide the guided portion into the second guide
passage.
[0023] In this aspect of the present invention, when the
yarn catch guide is moved from the catching position to
the yarn shifting position, the moving member is pressed
by the guided portion moving along the surface of the
protruding portion in the first direction (e.g., the inclined
surface). As a result, the moving member is moved to-
ward the other side in the first direction against the biasing
force of the biasing member. After the guided portion
passes over the protruding portion, the moving member
is moved by the biasing force of the biasing member to
the one side in the first direction, to be returned to its
original position. Thus, the yarn catch guide is parallel
translated in the axial direction of the bobbin. Meanwhile,
when the yarn catch guide is moved from the yarn shifting
position toward the catching position, the guided portion
is guided by the guide surface, into the second guide
passage. As the guided portion is guided along the sec-
ond guide passage, the yarn catch guide is moved to the
yarn releasing position.
[0024] According to a tenth aspect of the invention, the
spun yarn take-up machine of the ninth aspect is ar-
ranged such that a deviation preventing portion is pro-
vided to the protruding portion, the deviation preventing
portion being configured to prevent the guided portion
moving along the surface of the protruding portion from
moving in the second direction.
[0025] The above arrangement in this aspect of the
present invention prevents the guided portion from mov-
ing in the second direction, during the movement along
the surface of the protruding portion, and from entering
the second guide passage.
[0026] According to an eleventh aspect of the inven-
tion, the spun yarn take-up machine of the tenth aspect
is arranged such that: the guided portion has, at an end
portion thereof, a groove extending in the axial direction
of the bobbin; and the deviation preventing portion is a
projection provided on the surface of the protruding por-
tion, extending in the axial direction of the bobbin, and
being fittable in the groove.
[0027] In this aspect of the present invention, the guid-
ed portion has the groove at its end portion, and the pro-
truding portion has, on its surface, the projection fittable
in the groove. This arrangement prevents the guided por-

5 6 



EP 3 210 919 A1

5

5

10

15

20

25

30

35

40

45

50

55

tion from moving in the second direction during the move-
ment along the surface of the protruding portion and en-
tering into the second guide passage.
[0028] In the present invention, the yarn is able to be
released from the yarn catch guide by moving the yarn
catch guide to the yarn releasing position. While the
groove portion of the yarn catch guide extends in the first
direction, the yarn releasing position is located farther
from the traverse guide than the catching position and
the yarn shifting position in the second direction orthog-
onal to both the axial direction of the bobbin and the first
direction. Because of this, the yarn is able to be released
from the yarn catch guide without distancing the yarn
releasing position so far from the traverse guide. Thus,
the moving distance of the yarn catch guide needed to
release the yarn from the yarn catch guide is shorter than
the case where the yarn is released from the yarn catch
guide by moving the yarn catch guide in the first direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

FIG. 1 is a schematic diagram of a spun yarn take-
up machine of an embodiment of the present inven-
tion.
FIG. 2 is a schematic diagram of a traverse unit
shown in FIG. 1.
FIG. 3 A is a cross section of a yarn shifting unit
shown in FIG. 2, taken along its center line with re-
spect to a second direction. FIG. 3B is a cross section
taken along a line B-B in FIG. 3A. FIG. 3C is a cross
section taken along a line C-C in FIG. 3B.
FIG. 4A is a perspective view of a yarn catch guide
and a guide member shown in FIG. 2 and FIGs. 3A
to 3C. FIG. 4B is an exploded perspective view of
the members shown in FIG. 4A.
FIG. 5A is a diagram analogous to FIG. 3A, and
shows the state where the yarn catch guide is at a
catching position. FIG. 5B is a diagram analogous
to FIG. 3B, and shows the state where the yarn catch
guide is at the catching position.
FIG. 6A is a diagram analogous to FIG. 3B, and
shows the state where a divider is elastically de-
formed by a guided portion when the yarn catch
guide is moved from the catching position to a yarn
shifting position. FIG. 6B is a diagram analogous to
FIG. 3B, and shows the state where the guided por-
tion is guided by the divider when the yarn catch
guide is moved from the yarn shifting position toward
the catching position.
FIG. 7 is an explanatory diagram illustrating a
"straight winding part" and a "bunch winding part".
FIG. 8A is a diagram analogous to FIG. 3B, and
shows the state where the yarn catch guide is at a
yarn releasing position. FIG. 8B is a diagram analo-
gous to FIG. 3C, and shows the state where the yarn
catch guide is at the yarn releasing position.

FIG. 9A is a diagram analogous to FIG. 3A, and
shows a yarn shifting unit of Modification 1. FIG. 9B
shows a cam member detached from a main body
shown in FIG. 9A. FIG. 9C shows the main body from
which the cam member shown in FIG. 9A has been
detached.
FIG. 10A is a diagram analogous to FIG. 3B, and
shows the yarn shifting unit of Modification 1. FIG.
10B shows the cam member detached from the main
body shown in FIG. 10A. FIG. 10C shows the main
body from which the cam member shown in FIG. 10A
has been detached.
FIG. 11A is a diagram analogous to FIG. 3A, and
shows a yarn shifting unit of Modification 2. FIG. 11B
is a diagram analogous to FIG. 3B, and shows the
yarn shifting unit of Modification 2.
FIG. 12A is a diagram analogous to FIG. 11 A, and
shows the state where a yarn catch guide is at the
catching position. FIG. 12B is a diagram analogous
to FIG. 11 B, and shows the state where the yarn
catch guide is at the catching position.
FIG. 13 A is an explanatory diagram analogous to
FIG 11A, and illustrates the yarn catch guide being
moved from the catching position to the yarn shifting
position. FIG. 13B is an explanatory diagram analo-
gous to FIG. 11B, and illustrates the yarn catch guide
being moved from the catching position to the yarn
shifting position.
FIG. 14A is an explanatory diagram analogous to
FIG 11A, and illustrates the yarn catch guide being
moved from the yarn shifting position to the yarn re-
leasing position. FIG. 14B is an explanatory diagram
analogous to FIG. 11B, and illustrates the yarn catch
guide being moved from the yarn shifting position to
the yarn releasing position.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0030] The following will describe a preferred embod-
iment of the present invention.

(Outline of Spun Yarn Take-Up Apparatus)

[0031] As shown in FIG. 1, a spun yarn take-up ma-
chine 1 is configured to take up yarns Y spun out from a
spinning apparatus 2 and to form packages P by winding
the yarns Y onto bobbins B, respectively. In the following
description, an up-down direction and a front-rear direc-
tion of the spun yarn take-up machine 1 are defined as
shown in FIG. 1. Further, in the following description, the
direction orthogonal to the up-down direction and the
front-rear direction (the direction orthogonal to the sheet
of FIG. 1) is defined as a left-right direction. Furthermore,
with respect to the left-right direction, the side farther from
a viewer of FIG. 1 is defined as a left side, and the side
closer the viewer is defined as a right side.
[0032] The spun yarn take-up machine 1 includes: a
drawing unit 3, take-up rollers 4 and 5, an interlacing unit
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6, a winding device 7, and the like. The operation of the
spun yarn take-up machine 1 is controlled by a controller
8. The spinning apparatus 2 includes a polymer supplier
(not illustrated), which is a gear pump, for example. Pol-
ymer supplied from the polymer supplier is extruded
downward through spinnerets. As a consequence, yarns
Y are spun out while being arranged in the left-right di-
rection.
[0033] The yarns Y spun out from the spinning appa-
ratus 2 travel along a yarn path through the drawing unit
3, the take-up roller 4, the interlacing unit 6, and the take-
up roller 5, while keeping the arrangement in the left-right
direction. Thereafter, the yarns Y are distributed in the
front-rear direction at the take-up roller 5, and then wound
onto the bobbins B in the winding device 7, respectively.
[0034] The drawing unit 3 is located below the spinning
apparatus 2. The drawing unit 3 includes: a heat retaining
box 10; and heating rollers (not illustrated) accommodat-
ed in the heat retaining box 10. In the drawing unit 3, the
heating rollers draw the yarns Y spun out from the spin-
ning apparatus 2 while heating the yarns Y. A cutter 11
is provided upstream of the drawing unit 3. The cutter 11
cuts the yarns Y to stop winding operation when yarn
breakage occurs, for example.
[0035] The yarns Y having been drawn in the drawing
unit 3 are fed to the winding device 7 by the two take-up
rollers 4 and 5. The interlacing unit 6 is located between
the two take-up rollers 4 and 5. The interlacing unit 6 is
configured to entangle multiple filaments constituting
each yarn Y with one another to impart cohesiveness.
As the interlacing unit 6, a device configured to entangle
filaments by airflow ejected from air nozzles is preferably
used.
[0036] The winding device 7 includes two bobbin hold-
ers 22, a contact roller 26, and the like. Each bobbin
holder 22 is long in the front-rear direction. The bobbins
B are attached to each bobbin holder 22 so that the bob-
bins B arranged in the axial direction of the bobbin holder
22. By rotating the bobbin holder 22, the winding device
7 winds the yarns Y fed from the take-up roller 5 onto the
bobbins B at the same time, to form packages P. The
contact roller 26 contacts the surfaces of the packages
P to apply a predetermined contact pressure to the pack-
ages P, to properly shape the packages P. In addition,
the contact roller 26 rotates at a surface speed which is
substantially equal to that of the packages P, to feed the
yarns Y to the packages P.

(Winding Device)

[0037] The following will describe the structure of the
winding device 7. As shown in FIG. 1, the winding device
7 includes members such as a turret 21, the two bobbin
holders 22, a supporting frame 23, the contact roller 26,
and a traverse unit 27.
[0038] The turret 21 is a disc-shaped member having
an axis 21a which is in parallel to the front-rear direction.
The turret 21 is driven and rotated by a motor (not illus-

trated) about the axis 21 a. The two long cylindrical bob-
bin holders 22 are cantilevered by the turret 21. The bob-
bin holders 22 extend in the front-rear direction. The two
bobbin holders 22 are respectively attached to portions
of the turret 21 that are symmetrical with respect to the
center of rotation of the turret 21. Each bobbin holder 22
is driven and rotated by a motor (not illustrated) about its
axis 22a which is in parallel to the front-rear direction.
The two bobbin holders 22 at an upper winding position
and a lower retracted position are replaceable by each
other by rotating the turret 21.
[0039] Each bobbin holder 22 has a plurality of (in FIG.
1, eight) bobbin attachment sections 30 arranged in its
axial direction. The bobbins B are respectively attached
to the bobbin attachment sections 30. As the bobbin hold-
er 22 at the upper winding position is driven and rotated
by the motor (not illustrated), yarns Y are respectively
wound onto the bobbins B, so that packages P are
formed. After the packages P are formed on the bobbin
holder 22 at the upper winding position, the turret 21 is
rotated, to replace this bobbin holder 22 by the other one,
on which new packages P will be formed.
[0040] The supporting frame 23 is a long frame-like
member extending in the axial direction of the bobbin
holders 22 (in the front-rear direction). A roller supporting
member 37, which is long in the front-rear direction, is
attached to a lower portion of the supporting frame 23 so
as to be vertically movable relative to the supporting
frame 23.
[0041] The roller supporting member 37 supports the
contact roller 26 in a rotatable manner. The contact roller
26 extends in the axial direction of the bobbin holders
22. The contact roller 26 contacts the surfaces of the
packages P formed on the bobbin holder 22 at the wind-
ing position, and rotates at a surface speed substantially
equal to that of the packages P, as the packages P rotate.
As a consequence, a predetermined contact pressure is
applied by the contact roller 26 to the packages P in the
course of formation. It should be noted that the contact
roller 26 may be configured to be driven and rotated by
a motor (not illustrated), instead of being configured to
rotate with the rotation of the packages P.
[0042] The roller supporting member 37 is provided
with fulcrum guides 35 and traverse units 27. The fulcrum
guides 35 are disposed so as to respectively correspond
to the bobbin attachment sections 30 of the bobbin holder
22.

(Traverse Unit)

[0043] The traverse units 27 are disposed so as to re-
spectively correspond to the fulcrum guides 35, and are
located below the respective fulcrum guides 35. Each of
the traverse units 27 traverses, in the front-rear direction,
the yarn Y which is to be wound onto the bobbin B cor-
responding thereto.
[0044] As shown in FIG. 2 and FIG. 3A to FIG. 3C,
each traverse unit 27 includes a traverse guide 41 and
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two wing guides 42. The traverse guide 41 is a plate-like
member long in the front-rear direction. The traverse
guide 41 extends in the front-rear direction and in a first
direction orthogonal to the front-rear direction. The first
direction is inclined with respect to the up-down direction
so that a line along the first direction extends upward and
leftward from an intersection with a line along the up-
down direction. The traversed yarn Y is in contact with
one of end portions of the traverse guide 41 in the first
direction. The traverse guide 41 is configured to guide
the traversed yarn Y in the front-rear direction. The two
wing guides 42 overlap each other when viewed from a
second direction orthogonal to both the front-rear direc-
tion and the first direction. The wing guides 42 further
overlap the traverse guide 41 when viewed from the sec-
ond direction. The two wing guides 42 rotate in opposite
directions to each other, with respect to an axis which is
in parallel to the second direction. Thus, the yarn Y con-
tacting the traverse guide 41 is moved frontward by one
of the wing guides 42. When the yarn Y reaches a front
end portion of a traverse range R in which the yarn Y is
traversed, the yarn Y is passed to the other wing guide
42. The yarn Y having been passed to the other wing
guide 42 is moved rearward by the other wing guide 42.
When the yarn Y reaches a rear end portion within the
traverse range R, the yarn Y is passed to the one wing
guide 42. As a result of the repetition of the above oper-
ations, the yarn Y is traversed in the front-rear direction
about the fulcrum guide 35 within the traverse range R.
The above-described arrangement for traversing a yarn
using the two wing guides 42 has been known as is de-
scribed in Patent Literature 1, for example. For this rea-
son, a further detailed description of this arrangement is
not given here.

(Yarn Shifting Unit)

[0045] As shown in FIG. 2 and FIG. 3A to FIG. 3C,
each traverse unit 27 is provided with a yarn shifting unit
50. The yarn shifting unit 50 is configured to release the
yarn Y from the traverse unit 27, and to move the yarn Y
to a yarn shifting position frontward of the traverse range
R (toward "the other side in the axial direction of the bob-
bin" in the present invention) at the time of replacement
of the bobbins B. The bobbins B attached to the bobbin
holder 22 at the winding position are replaced when be-
come full, by empty bobbins B, onto which the yarns Y
are wound next.
[0046] As shown in FIG. 2 to FIG. 4B, the yarn shifting
unit 50 includes: a yarn catch guide 51; a guide member
52 configured to guide the yarn catch guide 51; and a
cylinder 53 functioning as a driving unit configured to
move the yarn catch guide 51. In the present embodi-
ment, a combination of the guide member 52 and the
cylinder 53 is equivalent to a "guide moving device" in
the present invention. It should be noted that the traverse
guide 41 and the wing guides 42 are not illustrated in
FIG. 3B.

[0047] The yarn catch guide 51 includes a catch portion
51 a and an insertion portion 51b. The catch portion 51a
is disposed on the opposite side of the traverse guide 41
from the two wing guides 42 in the second direction. The
catch portion 51 a overlaps an end portion of the traverse
guide 41 that is on one side in the first direction. The
catch portion 51 a has a groove portion 56. The groove
portion 56 extends in the first direction. Both ends of the
groove portion 56 in the second direction are open. Fur-
ther, an end of the groove portion 56 that is on the other
side in the first direction is open. Furthermore, a rear end
face (end face "on one side in the axial direction of the
bobbin" in the present invention) of the catch portion 51a
forms an inclined surface 57. The inclined surface 57 is
inclined with respect to the first direction so that the dis-
tance between the inclined surface 57 and the groove
portion 56 in the front-rear direction decreases toward
the other side in the first direction.
[0048] The insertion portion 51b has a substantially cy-
lindrical shape and its axis extends in the front-rear di-
rection. The insertion portion 51b is inserted into the
guide member 52 along the front-rear direction. Thus,
the yarn catch guide 51 is supported by the guide member
52 so as to be movable in the front-rear direction and so
as to be swingable with respect to the axis of the insertion
portion 51b. An end portion of the catch portion 51 a that
is on the other side in the first direction is fixed to a front
portion (in the front-rear direction) of an end portion of
the insertion portion 51b that is on a side closer to the
traverse guide 41 in the second direction. The side closer
to the traverse guide 41 in the second direction is here-
inafter referred to as a "traverse guide 41 side in the sec-
ond direction". Further, a guided portion 58 is provided
at a front portion (in the front-rear direction) of an end
portion of the insertion portion 51b that is on the other
side in the first direction. The guided portion 58 protrudes
outward in a radial direction of the insertion portion 51b.
The cylinder 53 is attached to a rear end portion of the
insertion portion 51b. As the cylinder 53 is driven, a force
in the front-rear direction is applied to the yarn catch guide
51.
[0049] The guide member 52 is a cylindrical member
extending in the front-rear direction. The guide member
52 has a slit 61 at its end portion that is on the traverse
guide 41 side in the second direction. The slit 61 extends
in the front-rear direction and opens at a front end portion
of the guide member 52. Through this slit 61, a part of
the yarn catch guide 51 passes, which part connecting
the catch portion 51a and the insertion portion 51b with
each other. The guide member 52 further has a guide
groove 62 in its end portion that is on the other side in
the first direction. The guide groove 62 is configured to
guide the guided portion 58.

(Guide Groove)

[0050] The guide groove 62 includes: a first guide
groove 62a ("first guide passage" in the present inven-
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tion); and a second guide groove 62b ("second guide
passage" in the present invention). The first guide groove
62a extends substantially in parallel to the front-rear di-
rection. The second guide groove 62b is disposed on the
traverse guide 41 side in the second direction relative to
the first guide groove 62a. The second guide groove 62b
has two connection portions connected with the first
guide groove 62a. The two connection portions are apart
from each other in the front-rear direction. Out of the front
and rear connecting portions of the second guide groove
62b that are connected with the first guide groove 62a,
the front connecting portion is inclined with respect to the
front-rear direction so that the distance between the front
connecting portion and the first guide groove 62a in the
second direction increases rearward. The rear connect-
ing portion is inclined with respect to the front-rear direc-
tion so that the distance between the rear connecting
portion and the first guide groove 62a in the second di-
rection increases frontward. An intermediate portion of
the second guide groove 62b that is between, in the front-
rear direction, the two connecting portions connected
with the first guide groove 62a extends in the front-rear
direction. The intermediate portion is separated by a par-
tition wall 63 from the first guide groove 62a.
[0051] The first guide groove 62a has two connecting
portions that are respectively connected to the above
connecting portions of the second guide groove 62b. In
the front connecting portion of these connecting portions
of the first guide groove 62a, a divider 64 is provided.
The divider 64 partitions the space in the first guide
groove 62a in the front-rear direction. The divider 64 is
cantilevered by the partition wall 63, and therefore the
divider 64 is elastically deformable. The divider 64 is in-
clined frontward with respect to the second direction so
that the distance between the divider 64 and the yarn
shifting position in the front-rear direction decreases to-
ward a free end of the divider 64. Note that the free end
is the end of the divider 64 that is opposite from its end
supported by the partition wall 63. Therefore, it is easier
for the divider 64 to be elastically deformed frontward,
but it is difficult for the divider to be elastically deformed
rearward. In other words, frontward elastic deformation
of the divider 64 is allowed, but rearward elastic defor-
mation of the divider 64 is restricted. Further, a regulatory
portion 62c is provided on a wall portion of the first guide
groove 62a that is opposite to the second guide groove
62b in the second direction. The regulatory portion 62c
is configured to contact the divider 64 in the course of
the rearward elastic deformation, to restrict the rearward
elastic deformation of the divider 64.

(Operation at the time of replacement of bobbins)

[0052] The following will describe operation carried out
when winding of the yarns Y onto the bobbins B is com-
pleted and the bobbins B are replaced by empty bobbins
B, onto which the yarns Y are wound next. While the yarn
Y is being wound onto each bobbin B, the yarn catch

guide 51 is at the yarn shifting position that is frontward
of the traverse range R, as shown in FIG. 2 and FIG. 3A
to FIG. 3C. In this situation, the guided portion 58 is lo-
cated at a front end portion of the first guide groove 62a.
[0053] When winding of the yarn Y onto each bobbin
B is completed, the turret 21 is rotated to switch the po-
sitions of the two bobbin holders 22 to each other. Sub-
sequently, the cylinder 53 is driven to move the yarn catch
guide 51 rearward. As a result, the yarn catch guide 51
is moved to a catching position that is within the traverse
range R, as shown in FIG. 5A and FIG. 5B. When the
yarn catch guide 51 is moved from the yarn shifting po-
sition to the catching position, the guided portion 58 en-
ters the second guide groove 62b, and this causes the
yarn catch guide 51 to swing and pass a yarn releasing
position. However, the swing of the yarn catch guide 51
in this movement has no special meaning, and therefore
the detailed description thereof is not given here.
[0054] As the yarn catch guide 51 has been moved to
the catching position, the traversed yarn Y is guided by
the inclined surface 57 and introduced into the groove
portion 56 from the rear side when the yarn Y is moved
frontward. In this way, the yarn Y is caught by the yarn
catch guide 51.
[0055] Subsequently, the cylinder 53 is driven to move
the yarn catch guide 51 frontward, to the yarn shifting
position. In this process, the guided portion 58 is guided
by the first guide groove 62a. In the first guide groove
62a, there is the divider 64. As described above, the front-
ward elastic deformation of the divider 64 is allowed. Be-
cause of this, the guided portion 58 elastically deforms
the divider 64 frontward and passes through a portion of
the first guide groove 62a where the divider 64 is dis-
posed, as shown in FIG. 6A. When the guided portion 58
is guided by the portion of the first guide groove 62a ex-
tending parallel to the front-rear direction, the yarn catch
guide 51 is parallel translated without swing. As such,
the yarn catch guide 51 is moved to the yarn shifting
position while holding the yarn Y.
[0056] The yarn catch guide 51 is then kept at the yarn
shifting position, thereby to form a straight winding part
S at a front end portion of the bobbin B, as shown in FIG.
7. After the straight winding part S is formed, the yarn
catch guide 51 is moved rearward by the cylinder 53.
During this movement, the guided portion 58 is first guid-
ed to a portion of the first guide groove 62a that is front-
ward of the divider 64. As a result, the yarn catch guide
51 is parallel translated rearward while holding the yarn
Y. In this process, a spiral bunch winding part T is formed
on the bobbin B. The bunch winding part T is formed
between the front end portion where the straight winding
part S is formed and a yarn-winding portion where the
yarn Y is wound. The yarn-winding portion is the portion
indicated by a dashed line in FIG. 7.
[0057] When the yarn catch guide 51 is moved rear-
ward farther, the guided portion 58 comes into contact
with the divider 64. It is difficult for the divider 64 to be
elastically deformed rearward. Further, the rearward de-
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formation is restricted by the regulatory portion 62c. In
addition, the divider 64 is inclined frontward with respect
to the second direction. Because of these structures, the
guided portion 58 having got into contact with the divider
64 does not passes through the portion of the first guide
groove 62a where the divider 64 is disposed. Instead of
this, the guided portion 58 is guided by the divider 64 to
enter the second guide groove 62b, as shown in FIG. 6B.
As a result, as shown in FIG. 8A and FIG. 8B, the guided
portion 58 is moved toward the traverse guide 41 side in
the second direction, to swing the yarn catch guide 51.
The swing of the yarn catch guide 51 causes the catch
portion 51 a to get away from the traverse guide 41 in
the second direction, with the result that the yarn Y is
disengaged from the groove portion 56. That is, the yarn
Y is released from the yarn catch guide 51. The yarn Y
released from the yarn catch guide 51 is caught by the
wing guide 42, to be wound onto the bobbin B while being
traversed by the traverse unit 27. Note that the position
of the yarn catch guide 51 shown in FIG. 8A and FIG.
8B, at which the yarn Y is released from the yarn catch
guide 51 is the yarn releasing position in the present in-
vention. In FIG. 8A, the catch portion 51 a of the yarn
catch guide 51 is not illustrated to clearly show the guided
portion 58 and the guide groove 62. After the yarn Y is
released from the yarn catch guide 51, the cylinder 53 is
driven to move the yarn catch guide 51 frontward, to re-
turn the yarn catch guide 51 back to the yarn shifting
position.
[0058] In the above-described embodiment, the catch
portion 51a of the yarn catch guide 51 having the groove
portion 56 is moved to the yarn releasing position which
is farther from the traverse guide 41 in the second direc-
tion than the catching position and the yarn shifting po-
sition, to release the yarn Y from the yarn catch guide
51. Now, consider the following arrangement different
from that of the present invention: the yarn Y can be re-
leased from the yarn catch guide 51 by moving the yarn
catch guide 51 toward the one side in the first direction
relative to the traverse guide 41. In this arrangement,
however, the yarn catch guide 51 has to be moved toward
the one side in the first direction until the opening of the
groove portion 56 that is on the other side in the first
direction reaches a position where the opening is on the
one side in the first direction relative to the traverse guide
41. For this reason, the moving distance of the yarn catch
guide 51 needed to release the yarn Y from the yarn
catch guide 51 is longer. To the contrary, in the present
embodiment, the yarn Y is released by moving the yarn
catch guide 51 in the second direction. This arrangement
enables the yarn Y to be released from the yarn catch
guide 51 without moving the yarn catch guide 51 so far
away from the traverse guide 41. Thus, in the present
embodiment, the moving distance of the yarn catch guide
51 needed to release the yarn Y from the yarn catch guide
51 is shorter than the case where the yarn Y is released
from the yarn catch guide 51 by moving the yarn catch
guide 51 in the first direction. Furthermore, in the present

embodiment, there is no need to move the yarn catch
guide 51 a long distance in the first direction when the
yarn Y is released from the yarn catch guide 51. This
enables downsizing of the machine in the first direction.
[0059] In the present embodiment, when the yarn catch
guide 51 is moved from the catching position to the yarn
shifting position, the yarn catch guide 51 is moved front-
ward by the cylinder 53, and the guided portion 58 is
guided along the first guide groove 62a. As a result, the
yarn catch guide 51 is parallel translated. Meanwhile,
when the yarn catch guide 51 is moved from the yarn
shifting position toward the catching position, the yarn
catch guide 51 is moved rearward by the cylinder 53, and
the guided portion 58 is guided along the second guide
groove 62b, to swing the yarn catch guide 51. As a result,
the yarn catch guide 51 is moved to the yarn releasing
position, which is farther from the traverse guide 41 in
the second direction than the catching position and the
yarn shifting position. That is, in the present embodiment,
the yarn catch guide 51 is moved in the front-rear direc-
tion and in the second direction with the use of the single
cylinder 53 configured to apply a force in the front-rear
direction to the yarn catch guide 51. Thus, the yarn shift-
ing unit of the present embodiment has a simpler struc-
ture than in the case where a driving unit for moving the
yarn catch guide 51 in the front-rear direction and a driv-
ing unit for moving the yarn catch guide 51 in the second
direction are provided individually.
[0060] Furthermore, in the present embodiment, the
divider 64 partitioning the space in the first guide groove
62a in the front-rear direction is cantilevered by the par-
tition wall 63, and the divider 64 is inclined frontward with
respect to the second direction, as described above. Be-
cause of this structure, it is easier for the divider 64 to be
elastically deformed frontward, but it is difficult for the
divider 64 to be elastically deformed rearward. Moreover,
the regulatory portion 62c configured to restrict the rear-
ward elastic deformation of the divider 64 is provided in
the first guide groove 62a. When the yarn catch guide 51
moves from the catching position to the yarn shifting po-
sition, the guided portion 58 elastically deforms the di-
vider 64 frontward, and passes through the portion of the
first guide groove 62a where the divider 64 is disposed.
Meanwhile, when the yarn catch guide 51 moves from
the yarn shifting position toward the catching position,
the guided portion 58 cannot elastically deform the divid-
er 64 rearward. Because of this, the guided portion 58
does not pass through the portion of the first guide groove
62a where the divider 64 is disposed. Thus, the guided
portion 58 is prevented from being guided into the above
portion of the first guide groove 62a when the yarn catch
guide 51 is moved from the yarn shifting position toward
the catching position. Furthermore, because the divider
64 is inclined frontward with respect to the second direc-
tion, the guided portion 58 is guided by the divider 64 so
as to enter the second guide groove 62b during the above
movement.
[0061] The following will describe modifications of the
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above-described embodiment of the present invention.
[0062] In the above-described embodiment, the guide
member 52 is a single member including the guide groove
62, the partition wall 63, the divider 64, and the like. How-
ever, the present invention is not limited to this. In Mod-
ification 1, as shown in FIG. 9A to FIG. 9C and FIG. 10A
to FIG. 10C, a guide member 101 is formed by a main
body 102 ("first member" in the present invention) and a
cam member 103 ("second member" in the present in-
vention) attached to the main body 102. The cam member
103 is a substantially quadrangular plate-like member.
The cam member 103 is attached to the main body 102
in a detachable manner. The partition wall 63, the divider
64, and a recess 104 are provided on a surface of the
cam member 103 that is on the one side in the first di-
rection. The recess 104 forms a part of an end portion of
the guide groove 62 that is on the other side in the first
direction, which part is in the vicinity of the partition wall
63 and the divider 64. The main body 102 has a structure
similar to that of the guide member 52 (see FIG. 3A)
except the components included in the cam member 103.
The main body 102 has a housing portion 105 at its end
portion that is on the other side in the first direction. The
housing portion 105 houses therein the cam member
103.
[0063] As described in the above embodiment, when
the yarn catch guide 51 is moved in the front-rear direc-
tion, the divider 64 is elastically deformed by the guided
portion 58, and guides the guided portion 58 into the sec-
ond guide groove 62b by contacting the guided portion
58. Because of this, the divider 64 is more likely to wear
down, and/or to suffer damage. If the divider 64 wears
down and/or suffers damage, part replacement is need-
ed. In the arrangement of the above-described embodi-
ment, however, the guide member 52 including the di-
vider 64 has to be entirely replaced. Meanwhile, in this
modification, it is only required to replace the cam mem-
ber 103 including the divider 64, out of the components
of the guide member 101. That is, there is no need to
replace the main body 102. Thus, in this modification,
the running cost of the spun yarn take-up machine is
reducible.
[0064] In Modification 1, the cam member 103 includes
the recess 104 in addition to the partition wall 63 and the
divider 64. However, the present invention is not limited
to this. The cam member 103 does not have to include
the recess 104. The cam member 103 may form the wall
portion of the guide groove 62 that is on the other side
in the first direction.
[0065] In the above-described embodiment, the regu-
latory portion 62c configured to restrict the rearward elas-
tic deformation of the divider 64 is provided in the first
guide groove 62a. However, the regulatory portion 62c
does not have to be provided. As described above, the
divider 64 is inclined frontward with respect to the second
direction so that the distance between the divider 64 and
the yarn shifting position in the front-rear direction de-
creases toward the free end of the divider 64. Because

of this, even without the regulatory portion, it is easier for
the divider 64 to be elastically deformed frontward, but it
is difficult for the divider 64 to be elastically deformed
rearward. Accordingly, on the premise that the divider 64
has a certain degree of rigidity, even if the regulatory
portion 62c is not provided, the divider 64 is not elastically
deformed rearward to the extent that the guided portion
58 can pass when the guided portion 58 comes into con-
tact with the divider 64 from the front, and the guided
portion 58 is guided by the divider 64 into the second
guide groove 62b.
[0066] In the above-described embodiment, the divider
64 is inclined frontward with respect to the second direc-
tion so that the distance between the divider 64 and the
yarn shifting position in the front-rear direction decreases
toward the free end of the divider 64. However, the
present invention is not limited to this. The divider 64 may
extend in parallel to the second direction. Alternatively,
the divider 64 may be inclined rearward with respect to
the second direction so that the distance between the
divider 64 and the catching position in the front-rear di-
rection decreases toward the free end of the divider 64.
If the regulatory portion 62c configured to restrict the rear-
ward elastic deformation of the divider 64 is provided in
the first guide groove 62a in the above alternatives, the
guided portion 58 does not pass through the portion of
the first guide groove 62a where the divider 64 is dis-
posed when the yarn catch guide 51 is moved from the
yarn shifting position toward the catching position. Pro-
vided however, in the above alternatives, it is necessary
to separately provide an arrangement for guiding the
guided portion 58 into the second guide groove 62b when
the yarn catch guide 51 is moved rearward from the yarn
shifting position toward the catching position.
[0067] The divider 64 may be configured so that its
frontward elastic deformation is allowed and its rearward
elastic deformation is restricted, in a way other than the
above-described ways: the divider 64 is inclined front-
ward with respect to the second direction so that the dis-
tance between the divider 64 and the yarn shifting posi-
tion in the front-rear direction decreases toward the free
end of the divider 64; and/or the regulatory portion 62c
configured to restrict the rearward elastic deformation of
the divider 64 is provided.
[0068] Furthermore, in the above-described embodi-
ment, the divider 64 is provided in the first guide groove
62a. However, the present invention is not limited to this.
An arrangement different from the divider 64 may be pro-
vided to guide the guided portion 58 into the first guide
groove 62a when the yarn catch guide 51 is moved from
the catching position to the yarn shifting position and to
guide the guided portion 58 into the second guide groove
62b when the yarn catch guide 51 is moved from the yarn
shifting position toward the catching position.
[0069] For example, in Modification 2, as shown in FIG.
11A and FIG. 11B, a yarn shifting unit 110 includes: a
yarn catch guide 111; a guide member 112 configured
to guide the yarn catch guide 111; and a cylinder 113
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functioning as a driving unit configured to move the yarn
catch guide 111. In the Modification 2, a combination of
the guide member 112 and the cylinder 113 is equivalent
to the "guide moving device" in the present invention.
The traverse guide 41 and the wing guides 42 are not
illustrated in FIG. 11B.
[0070] The yarn catch guide 111 includes a catch por-
tion 111a and an insertion portion 111b. The catch portion
111a is located on the opposite side of the traverse guide
41 from the two wing guides 42 in the second direction.
The catch portion 111a overlaps an end portion of the
traverse guide 41 that is on the one side in the first di-
rection. The catch portion 111a has a groove portion 116.
The groove portion 116 extends in the first direction. Both
ends of the groove portion 116 in the second direction
are open. Further, an end of the groove portion 116 that
is on the other side in the first direction is open. Further-
more, a rear end face (end face "on one side in the axial
direction of the bobbin" in the present invention) of the
catch portion 111a forms an inclined surface 117. The
inclined surface 117 is inclined with respect to the first
direction so that the distance between the inclined sur-
face 117 and the groove portion 116 in the front-rear di-
rection decreases toward the other side in the first direc-
tion.
[0071] The insertion portion 111b has a substantially
cylindrical shape and its axis extends in the front-rear
direction. The insertion portion 111b is inserted into the
guide member 112 (specifically, into a main body portion
121, which will be described later) along the front-rear
direction. Thus, the yarn catch guide 111 is supported
by the guide member 112 so as to be movable in the
front-rear direction and so as to be swingable with respect
to the axis of the insertion portion 111b. An end portion
of the catch portion 111a that is on the other side in the
first direction is fixed to a front portion (in the front-rear
direction) of an end portion of the insertion portion 111b
that is on the traverse guide 41 side in the second direc-
tion. Further, a guided portion 118 is provided at a front
portion (in the front-rear direction) of an end portion of
the insertion portion 111b that is on the other side in the
first direction. The guided portion 118 protrudes outward
in a radial direction of the insertion portion 111b. The
guided portion 118 has a substantially cylindrical shape.
The guided portion 118 has, at its leading end portion
(radially outer end portion), a groove 118a extending in
the front-rear direction. The cylinder 113 is attached to a
rear end portion of the insertion portion 111b. As the cyl-
inder 113 is driven, a force in the front-rear direction is
applied to the yarn catch guide 111.
[0072] The guide member 112 includes: the main body
portion 121; a moving member 122; and a spring 123
("biasing member" in the present invention). The main
body portion 121 is a cylindrical member extending in the
front-rear direction. The main body portion 121 has a slit
124 at its end portion that is on the traverse guide 41 side
in the second direction. The slit 124 extends in the front-
rear direction and opens at a front end portion of the guide

member 112. Through this slit 124, a part of the yarn
catch guide 111 passes, which part connecting the catch
portion 111a and the insertion portion 111b with each
other.
[0073] The main body portion 121 has a recess 121 a
at its end portion that is on the other side in the first di-
rection. An end portion of the recess 121 a that is on the
one side in the first direction is open. The moving member
122 is in the recess 121a, and is supported so as to be
movable in the first direction along the recess 121 a. The
spring 123 is in the recess 121 a, and biases the moving
member 122 from the other side to the one side in the
first direction. The guide member 112 further has a guide
groove 130 in its end portion that is on the other side in
the first direction. The guide groove 130 is configured to
guide the guided portion 118.

(Guide Groove)

[0074] The guide groove 130 includes a first guide pas-
sage 130a and a second guide passage 130b. The first
guide passage 130a extends substantially in parallel to
the front-rear direction. Only both end portions of the first
guide passage 130a in the front-rear direction are dis-
posed in the main body portion 121. The remaining por-
tion of the first guide passage 130a is disposed in the
moving member 122. A protruding portion 132 is provided
at a central portion in the front-rear direction of the above
remaining portion of the first guide passage 130a that is
disposed in the moving member 122. The protruding por-
tion 132 protrudes toward the one side in the first direc-
tion. A surface of the protruding portion 132 that is on the
one side in the first direction is hereinafter referred to as
a "leading end surface". A part of the leading end surface
of the protruding portion 132 that is from its rear end
portion to its central portion in the front-rear direction
forms an inclined surface 133. The inclined surface 133
is inclined linearly with respect to the front-rear direction
so that its front end is located on the one side in the first
direction relative to its rear end. Portions of the leading
end surface of the protruding portion 132 other than the
inclined surface 133 extend in parallel to the front-rear
direction. A projection 134 extending in the front-rear di-
rection is provided on the leading end surface of the pro-
truding portion 132. The projection 134 ranges over the
inclined surface 133 and portions of the leading end sur-
face which are adjacent to both ends of the inclined sur-
face 133 in the front-rear direction. The protruding portion
132 has a front end face forming a guide surface 135.
The guide surface 135 is inclined with respect to the front-
rear direction so that the distance between the guide sur-
face 135 and the traverse guide 41 in the second direction
decreases rearward. The guide surface 135 is configured
to guide the guided portion 118 of the yarn catch guide
111 from the first guide passage 130a to the second guide
passage 130b.
[0075] The entire second guide passage 130b is dis-
posed in the moving member 122. The second guide
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passage 130b is disposed on the traverse guide 41 side
in the second direction relative to the first guide passage
130a. The second guide passage 130b has two connec-
tion portions connected with the first guide passage 130a.
The two connection portions are immediately in front of
and behind the protruding portion 132, respectively. In
other words, the protruding portion 132 is located be-
tween the two connecting portions of the second guide
passage 130b in the front-rear direction that are connect-
ed with the first guide passage 130a. Out of the front and
rear connecting portions of the second guide passage
130a that are connected with the first guide groove 130a,
the front connecting portion is inclined with respect to the
front-rear direction so that the distance between the front
connecting portion and the first guide passage 130a in
the second direction increases rearward. The rear con-
necting portion is inclined with respect to the front-rear
direction so that the distance between the rear connect-
ing portion and the first guide passage 130a in the second
direction increases frontward.

(Operation at the time of replacement of bobbins)

[0076] The following will describe operation carried out
when winding of the yarns Y onto the bobbins B (see
FIG. 1) is completed and the bobbins B are replaced by
empty bobbins B, onto which the yarns Y are wound next.
While the yarn Y is being wound onto each bobbin B, the
yarn catch guide 111 is at the yarn shifting position that
is frontward of the traverse range R, as shown in FIG.
11A and FIG. 11 B. In this situation, the guided portion
118 is located at a front end portion of the first guide
passage 130a.
[0077] When winding of the yarn Y onto each bobbin
B is completed, the turret 21 (see FIG. 1) is rotated to
switch the positions of the two bobbin holders 22 (see
FIG. 1) to each other. Subsequently, the cylinder 113 is
driven to move the yarn catch guide 111 rearward. As a
result, the yarn catch guide 111 is moved to the catching
position that is within the traverse range R, as shown in
FIG. 12A and FIG. 12B. When the yarn catch guide 111
is moved from the yarn shifting position to the catching
position, the guided portion 118 enters the second guide
passage 130b, and this causes the yarn catch guide 111
to swing and pass the yarn releasing position. However,
the swing of the yarn catch guide 111 in this movement
has no special meaning, and therefore the detailed de-
scription thereof is not given here.
[0078] As the yarn catch guide 111 has been moved
to the catching position, the traversed yarn Y is guided
by the inclined surface 117 and introduced into the groove
portion 116 from the rear side when the yarn Y is moved
frontward. In this way, the yarn Y is caught by the yarn
catch guide 111.
[0079] Subsequently, the cylinder 113 is driven to
move the yarn catch guide 111 frontward, to the yarn
shifting position. During this movement, the guided por-
tion 118 is guided by the first guide passage 130a. In the

course of this movement, the guided portion 118 is guided
along the inclined surface 133, as shown in FIG. 13A and
FIG. 13B. When guided along the inclined surface 133,
the guided portion 118 presses the inclined surface 133.
Due to this, the moving member 122 moves toward the
other side in the first direction against the biasing force
of the spring 123. After the guided portion 118 passes
over the protruding portion 132, the moving member 122
is no longer pressed by the guided portion 118. Because
of this, the moving member 122 is moved by the biasing
force of the spring 123 toward the one side in the first
direction, to be returned to its original position. Thus, the
yarn catch guide 111 is parallel translated in the front-
rear direction when moved from the catching position to
the yarn shifting position. Accordingly, the yarn catch
guide 111 is moved to the yarn shifting position while
holding the yarn Y.
[0080] Furthermore, in the above movement, the
groove 118a of the leading end portion of the guided por-
tion 118 is fit with the projection 134 on the leading end
surface of the protruding portion 132. This prevents the
guided portion 118 from moving toward the traverse
guide side in the second direction during the movement
along the protruding portion 132 and entering into the
second guide passage 130b.
[0081] The yarn catch guide 111 is kept at the yarn
shifting position, thereby to form a straight winding part
S at a front end portion of the bobbin B, as shown in FIG.
7. After the straight winding part S is formed, the yarn
catch guide 111 is moved rearward by the cylinder 113.
During this movement, the guided portion 118 is first guid-
ed to a portion of the first guide passage 130a that is
frontward of the protruding portion 132. As a result, the
yarn catch guide 111 is parallel translated rearward while
holding the yarn Y. In this process, a spiral bunch winding
part T is formed on the bobbin B. The bunch winding part
T is formed between the front end portion where the
straight winding part S is formed and a yarn-winding por-
tion where the yarn Y is wound. The yarn-winding portion
is the portion indicated by the dashed line in FIG. 7.
[0082] When the yarn catch guide 111 is moved rear-
ward farther, the guided portion 118 comes into contact
with the guide surface 135. The guide surface 135 is in-
clined frontward with respect to the second direction. Be-
cause of this, as shown in FIG. 14A and FIG. 14B, the
guided portion 118 is guided by the guide surface 135
so as to enter the second guide passage 130b. As a
result, the guided portion 118 is moved toward the
traverse guide 41 side in the second direction, to swing
the yarn catch guide 111. The swing of the yarn catch
guide 111 causes the catch portion 111a to get away
from the traverse guide 41 in the second direction, with
the result that the yarn Y is disengaged from the groove
portion 116. That is, the yarn Y is released from the yarn
catch guide 111. The yarn Y released from the yarn catch
guide 111 is caught by the wing guide 42, to be wound
onto the bobbin B while being traversed by the traverse
unit 27. Note that the position of the yarn catch guide 111
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shown in FIG. 14A and FIG. 14B, at which the yarn Y is
released from the yarn catch guide 111 is the yarn re-
leasing position in the present invention. In FIG. 14A, the
catch portion 111a of the yarn catch guide 111 is not
illustrated to clearly show the guided portion 118 and the
guide groove 130. After the yarn Y is released from the
yarn catch guide 111, the cylinder 113 is driven to move
the yarn catch guide 111 frontward, to return the yarn
catch guide 111 back to the yarn shifting position.
[0083] In Modification 2, the catch portion 111a of the
yarn catch guide 111 having the groove portion 116 is
moved to the yarn releasing position which is farther from
the traverse guide 41 in the second direction than the
catching position and the yarn shifting position, to release
the yarn Y from the yarn catch guide 111. In Modification
2, the yarn Y is released by moving the yarn catch guide
111 in the second direction. This arrangement enables
the yarn Y to be released from the yarn catch guide 111
without moving the yarn catch guide 111 so far away from
the traverse guide 41. Thus, in Modification 2, the moving
distance of the yarn catch guide 111 needed to release
the yarn Y from the yarn catch guide 111 is shorter than
the case where the yarn Y is released from the yarn catch
guide 111 by moving the yarn catch guide 111 in the first
direction. Furthermore, in Modification 2, there is no need
to move the yarn catch guide 111a long distance in the
first direction when the yarn Y is released from the yarn
catch guide 111. This enables downsizing of the machine
in the first direction.
[0084] Still further, in Modification 2, when the yarn
catch guide 111 is moved from the catching position to
the yarn shifting position, the yarn catch guide 111 is
moved frontward by the cylinder 113, and the guided por-
tion 118 is guided along the first guide passage 130a. As
a result, the yarn catch guide 111 is parallel translated.
Meanwhile, when the yarn catch guide 111 is moved from
the yarn shifting position toward the catching position,
the yarn catch guide 111 is moved rearward by the cyl-
inder 113, and the guided portion 118 is guided along
the second guide passage 130b, to swing the yarn catch
guide 111. As a result, the yarn catch guide 111 is moved
to the yarn releasing position, which is farther from the
traverse guide 41 in the second direction than the catch-
ing position and the yarn shifting position. That is, in Mod-
ification 2, the yarn catch guide 111 is moved in the front-
rear direction and in the second direction with the use of
the single cylinder 113 configured to apply a force in the
front-rear direction to the yarn catch guide 111. Thus, the
yarn shifting unit of this modification has a simpler struc-
ture than in the case where a driving unit for moving the
yarn catch guide 111 in the front-rear direction and a
driving unit for moving the yarn catch guide 111 in the
second direction are provided individually.
[0085] In the above-described embodiment, the divider
64 is deformed when the yarn catch guide 51 is moved
from the catching position to the yarn shifting position.
Meanwhile, in Modification 2, when the yarn catch guide
111 is moved from the catching position to the yarn shift-

ing position, the moving member 122 is moved toward
the other side in the first direction against the biasing
force of the spring 123. In this process, though the spring
123 is deformed, the moving member 122 is not elasti-
cally deformed. For this reason, the yarn shifting unit 110
of Modification 2 has high durability.
[0086] Furthermore, in Modification 2, the guided por-
tion 118 of the yarn catch guide 111 has the groove 118a
at its leading end portion, and the protruding portion 132
has, at its leading end surface, the projection 134 fittable
in the groove 118a. This arrangement prevents the guid-
ed portion 118 from moving in the second direction during
the movement along the protruding portion 132 and en-
tering into the second guide passage 130b. However,
the present invention is not limited to this. For example,
a deviation preventing portion may be provided at an
edge portion of the leading end surface of the protruding
portion 132 that is on the traverse guide 41 side in the
second direction. The diversion preventing portion may
project in the first direction and extend in the front-rear
direction, and may be configured to prevent the guided
portion 118 from moving toward the traverse guide 41
side in the second direction. Alternatively, such an ar-
rangement for preventing the guided portion 118 from
moving in the second direction during the movement
along the protruding portion 132 and entering into the
second guide passage 130b does not have to be provid-
ed.
[0087] Furthermore, in Modification 2, in addition to a
variable portion of the first guide passage 130a that is
formed by the protruding portion 132, (i) portions of the
first guide passage other than the variable portion and
(ii) the second guide passage 130b are also disposed in
the moving member 122. However, the present invention
is not limited to this. It is only required that at least the
above variable portion of the first guide passage 130a
that is formed by the protruding portion 132 is disposed
in the moving member 122. The portion of the guide
groove 130 other than the variable portion may be dis-
posed in the main body portion 121.
[0088] Further, in the above-described embodiment,
when the yarn catch guide 51 is moved from the catching
position to the yarn shifting position, the guided portion
58 is guided along the first guide groove 62a, and thereby
the yarn catch guide 51 is parallel translated in the front-
rear direction. When the yarn catch guide 51 is moved
from the yarn shifting position toward the catching posi-
tion, the guided portion 58 is guided along the second
guide groove 62b, thereby to swing the yarn catch guide
51, so that the yarn catch guide 51 passes through the
yarn releasing position. However, the present invention
is not limited to this. When the yarn catch guide 51 is
moved from the catching position to the yarn shifting po-
sition, the yarn catch guide 51 may be guided to be par-
allel translated in the front-rear direction by a first guide
unit which is different in structure from the first guide
groove 62a. When the yarn catch guide 51 is moved from
the yarn shifting position toward the catching position,
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the yarn catch guide 51 may be guided to pass through
the yarn releasing position by a second guide unit which
is different in structure from the second guide groove
62b. In the above alternative, the first and second guide
units do not have to guide the guided portion 58. For
example, the following arrangement is possible: the yarn
catch guide 51 does not have the guided portion 58; and
the first and second guide units are configured to guide
a portion of the yarn catch guide 51 other than the guided
portion 58.
[0089] In the above-described embodiment, the catch
portion 51a is distanced away from the traverse guide 41
in the second direction by swinging the yarn catch guide
51 with respect to the insertion portion 51b. However,
the present invention is not limited to this. For example,
the following arrangement is possible: the insertion por-
tion 51b is supported so as to be parallel translatable in
the front-rear direction and in the second direction; and,
when the yarn catch guide 51 is moved rearward from
the yarn shifting position toward the catching position,
the insertion portion 51b is guided in the second direction,
so that the entire yarn catch guide 51 is distanced away
from the traverse guide 41 in the second direction.
[0090] Furthermore, in the above-described embodi-
ment, because the first guide groove 62a and the second
guide groove 62b for guiding the guided portion 58 of the
yarn catch guide 51 are provided, the yarn catch guide
51 is able to be moved both in the front-rear direction and
in the second direction with the use of the single cylinder
53 configured to apply a force in the front-rear direction
to the yarn catch guide 51. However, the present inven-
tion is not limited to this. For example, the following con-
figuration is also possible: the guided portion 58 and the
guide groove 62 are not provided; and a driving unit con-
figured to move the yarn catch guide 51 in the front-rear
direction and a driving unit configured to swing the yarn
catch guide 51 are provided individually.
[0091] Further, in the above-described embodiment,
the yarn shifting position is frontward of the traverse
range R, and the straight winding part S and the bunch
winding part T are formed at the front end portion of the
bobbin B. However, the present invention is not limited
to this. The yarn shifting position may be rearward of the
traverse range R, and the straight winding part S and the
bunch winding part T may be formed at a rear end portion
of the bobbin B.

Claims

1. A spun yarn take-up machine comprising:

a winding device configured to hold a bobbin
and to wind a yarn spun out from a spinning ap-
paratus onto the bobbin;
a traverse unit configured to traverse the yarn
wound by the winding device in an axial direction
of the bobbin;

a yarn catch guide configured to catch the yarn
traversed by the traverse unit; and
a guide moving device configured to move the
yarn catch guide, wherein:

the traverse unit includes a traverse guide
extending in the axial direction of the bobbin
and configured to guide the yarn in the axial
direction of the bobbin;
the yarn catch guide includes a groove por-
tion extending in a first direction orthogonal
to the axial direction of the bobbin and over-
lapping the traverse guide when viewed
from a second direction that is orthogonal
both the axial direction of the bobbin and
the first direction;
the yarn catch guide is configured so that
the yarn is insertable into the groove portion
from one side in the axial direction of the
bobbin; and
the guide moving device is configured to
move the yarn catch guide among positions
of:

i) a catching position where the yarn
catch guide is able to catch the yarn
traversed by the traverse unit,
ii) a yarn shifting position for shifting the
yarn to an end portion of the bobbin,
the yarn shifting position being on an
other side in the axial direction of the
bobbin relative to the catching position,
and
iii) a yarn releasing position for releas-
ing the caught yarn, the yarn releasing
position being farther from the traverse
guide in the second direction than the
catching position and the yarn shifting
position.

2. The spun yarn take-up machine according to claim
1, wherein
the guide moving device comprises:

a driving unit configured to apply a force to the
yarn catch guide in the axial direction of the bob-
bin;
a first guide unit configured to guide, in parallel
to the axial direction of the bobbin, the yarn catch
guide moving from the catching position to the
yarn shifting position; and
a second guide unit configured to guide, in the
second direction, the yarn catch guide moving
from the yarn shifting position toward the catch-
ing position so that the yarn catch guide passes
through the yarn releasing position.

3. The spun yarn take-up machine according to claim
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2, wherein:

the yarn catch guide is supported so as to be
movable in the axial direction of the bobbin, and
so as to be swingable with respect to a swing
axis parallel to the axial direction of the bobbin;
and
the second guide unit guides the yarn catch
guide moving from the yarn shifting position to-
ward the catching position so that the yarn catch
guide is swung with respect to the swing axis.

4. The spun yarn take-up machine according to claim
2 or 3, wherein:

the yarn catch guide includes a guided portion
guided by the first guide unit and the second
guide unit;
the first guide unit includes a first guide passage
extending in parallel to the axial direction of the
bobbin and configured to guide the guided por-
tion; and
the second guide unit includes a second guide
passage disposed on one side in the second
direction relative to the first guide passage and
connected with two connection portions of the
first guide passage which are apart from each
other in the axial direction of the bobbin, the sec-
ond guide passage being configured to guide
the guided portion.

5. The spun yarn take-up machine according to claim
4, further comprising a divider provided at one of the
connection portions of the first guide passage which
are connected with the second guide passage, the
one of the connecting portions being closer to the
yarn shifting position than the other, the divider par-
titioning the first guide passage in the axial direction
of the bobbin, wherein:

the divider is cantilevered and is therefore elas-
tically deformable; and
elastic deformation of the divider toward the yarn
shifting position in the axial direction of the bob-
bin is allowed and elastic deformation of the di-
vider toward the catching position in the axial
direction of the bobbin is restricted.

6. The spun yarn take-up machine according to claim
5, wherein
the divider is inclined with respect to the second di-
rection so that a distance between the divider and
the yarn shifting position in the axial direction of the
bobbin decreases toward a free end of the divider.

7. The spun yarn take-up machine according to claim
5 or 6, wherein
a regulatory portion is provided in the first guide pas-

sage, the regulatory portion being configured to re-
strict the elastic deformation of the divider toward
the catching position in the axial direction of the bob-
bin by contacting the divider.

8. The spun yarn take-up machine according to any
one of claims 5 to 7, wherein
the guide moving device includes:

a first member in which the first guide passage
and the second guide passage are disposed;
and
a second member in which the divider is dis-
posed, the second member attached to the first
member so as to be detachable from the first
member.

9. The spun yarn take-up machine according to claim 4,
wherein the guide moving device comprises:

a main body portion supporting the yarn catch
guide so as to be movable in the axial direction
of the bobbin;
a moving member provided at a central portion
of the first guide passage in the axial direction
of the bobbin and supported by the main body
portion so as to be movable in the first direction,
the moving member being configured so that the
guided portion is able to contact the moving
member from one side in the first direction; and
a biasing member biasing the moving member
from an other side in the first direction to the one
side in the first direction,
wherein the moving member includes a protrud-
ing portion protruding in the first direction and
provided between the two connecting portions
of the first guide passage which are connected
with the second guide passage,
wherein a part of a surface of the protruding por-
tion that is on the one side in the first direction,
which part includes an end of the protruding por-
tion on the one side in the axial direction of the
bobbin, forms an inclined surface inclined line-
arly so that an end of the inclined surface on the
other side in the axial direction of the bobbin is
located on the one side in the first direction rel-
ative to an end of the inclined surface on the one
side in the axial direction of the bobbin, and
wherein an end face of the protruding portion
that is on the other side in the axial direction of
the bobbin forms a guide surface configured to
guide the guided portion into the second guide
passage.

10. The spun yarn take-up machine according to claim
9, wherein
a deviation preventing portion is provided to the pro-
truding portion, the deviation preventing portion be-
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ing configured to prevent the guided portion moving
along the surface of the protruding portion from mov-
ing in the second direction.

11. The spun yarn take-up machine according to claim
10, wherein:

the guided portion has, at an end portion thereof,
a groove extending in the axial direction of the
bobbin; and
the deviation preventing portion is a projection
provided on the surface of the protruding portion,
extending in the axial direction of the bobbin,
and being fittable in the groove.
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