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(54) SPUN YARN WINDING APPARATUS

(57) A yarn is successfully threaded into a slit when
a bobbin to which the yarn is wound is switched to a new
bobbin, even if the length of the bobbin has a dimensional
error from a predetermined standard size. A yarn thread-
ing mechanism 30, which is configured to thread a yarn
into a slit S formed in the outer circumferential surface
of each of new bobbins B when bobbins B on each of
which a yarn is wound are switched to the new bobbins
B, includes guides 31 which are provided to correspond

to the respective bobbins B, are movable in an axial di-
rection, and each threads a yarn into the slit S, a driving
unit 32 configured to move the guides 31 in the axial
direction, and a bobbin position sensor 22 configured to
detect the position in the axial direction of a predeter-
mined part of the bobbins B. Based on a detection result
of the bobbin position sensor 22, the driving unit 32 is
controlled so that the positions of the guides 31 are ad-
justed in the axial direction.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a spun yarn
winding apparatus including bobbin holders. The spun
yarn winding apparatus includes a yarn threading mech-
anism which threads yarns into slits formed on the outer
circumferential surfaces of new bobbins, when bobbins
on which yarns are wound are switched from bobbins
retained by one bobbin holder to new bobbins retained
by another bobbin holder.
[0002] For example, Patent Literature 1 (Japanese
Laid-Open Patent Publication No. 2017-154891) recites
that, when a bobbin on which a yarn is wound is switched
to a bobbin (hereinafter, new bobbin) retained by another
bobbin holder, a yarn traversed by a traverse unit is cap-
tured by a yarn capturing guide (hereinafter, guide), and
the yarn is threaded to the new bobbin. A slit into which
a yarn is threaded is typically formed on the outer cir-
cumferential surface of a bobbin. Yarn threading is per-
formed in such a way that a yarn captured by the guide
is guided to the slit of the new bobbin. The guide is ar-
ranged to be movable in the axial direction of the bobbin
by a cylinder. When the yarn is being wound, the guide
is on standby at a yarn shifting position which is out of a
traversal range, and moves to a capturing position where
the yarn can be captured, at the time of the switching to
a new bobbin. As the guide having captured the yarn
returns to the yarn shifting position, the yarn is threaded
into the slit of the new bobbin.

SUMMARY OF THE INVENTION

[0003] The above-described guide is controlled with
the assumption that the length of the bobbin is identical
with a predetermined standard size. On this account,
when the length of the bobbin has a dimensional error
from the predetermined standard size, there is a differ-
ence between relative positions of the guide and the bob-
bin in the axial direction, with the result that the yarn can-
not be threaded into the slit. This problem is particularly
conspicuous when many bobbins are attached to one
bobbin holder. This is because bobbins of the same lot
are typically used simultaneously, and dimensional er-
rors of bobbins attached to one bobbin holder are often
substantially identical with each other. The dimensional
errors are therefore accumulated when the bobbins are
lined up in the axial direction, and a failure in yarn thread-
ing is likely to occur in such a case.
[0004] In consideration of the problem above, an object
of a spun yarn winding apparatus of the present invention
is to successfully thread a yarn into a slit when a bobbin
to which the yarn is wound is switched to a new bobbin,
even if the length of the bobbin has a dimensional error
from a predetermined standard size.
[0005] The present invention relates to a spun yarn
winding apparatus configured to wind yarns spun out

from a spinning apparatus onto bobbins, which includes:
bobbin holders by which the bobbins are retained to be
lined up in an axial direction; a traverse unit which is
configured to traverse the yarns; a yarn threading mech-
anism which is configured to thread the yarns into slits
formed in outer circumferential surfaces of new bobbins,
when bobbins on which yarns are wound are switched
from bobbins retained by one of the bobbin holders to
the new bobbins retained by another one of the bobbin
holders; and a controller, the yarn threading mechanism
including: guides which are provided to correspond to
the respective new bobbins and are movable in the axial
direction, the guides moving toward the corresponding
slits after capturing the yarns traversed by the traverse
unit and then threading the yarns into the slits; a driving
unit configured to move the guides in the axial direction;
and a bobbin position sensor configured to detect a po-
sition in the axial direction of a predetermined part of the
new bobbins, the controller adjusting positions in the axial
direction of the guides by controlling the driving unit
based on a detection result of the bobbin position sensor.
[0006] According to the present invention, based on
the position of the new bobbin detected by the bobbin
position sensor, the position in the axial direction of the
guide is adjusted. When the length of the new bobbin
has a dimensional error with respect to the predeter-
mined standard size and the guide is positionally deviat-
ed in the axial direction relative to the slit of the new bob-
bin, the positional deviation is restrained by performing
the position adjustment of the guide. On this account,
according to the present invention, even if the length of
the bobbin has a dimensional error, the yarn is success-
fully threaded into the slit at the time of the switching to
the new bobbin.
[0007] The spun yarn winding apparatus of the present
invention may be arranged such that, when the guides
having captured the yarns are moved toward the corre-
sponding slits, the controller performs adjustment in such
a manner that the guides stop at the same positions as
the corresponding slits in the axial direction or at prede-
termined positions over the corresponding slits.
[0008] As the guide having captured the yarn is moved
to the same position as the slit or the predetermined po-
sition over the slit, threading of the yarn into the slit is
ensured.
[0009] The spun yarn winding apparatus of the present
invention may be arranged such that the bobbins are
attached and detached from one end side of each of the
bobbin holders in the axial direction, and the bobbin po-
sition sensor detects a position of an end face on the one
end side of a bobbin which is closest to the one end of
the corresponding bobbin holder among the new bob-
bins.
[0010] When the bobbins are detached from or at-
tached to the bobbin holder from one end side, the bobbin
attached first is closest to the other end whereas the bob-
bin attached last is closest to the one end. As a result,
the dimensional errors are accumulated toward the one
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end side and the positional deviation is most significant
at the bobbin closest to the one end. It is therefore pos-
sible to accurately grasp the deviations in relative position
between the guides and the bobbins by detecting the
position of the end face on the one end side of the bobbin
which is closest to the one end.
[0011] The spun yarn winding apparatus of the present
invention may be arranged such that the bobbin position
sensor detects the position of the end face when the new
bobbins do not rotate.
[0012] Because the end face of the bobbin is only as
thick as the bobbin, the detection of the position of the
end face may not be successfully done when the bobbin
rotates and vibrates. On this account, the position of the
end face is certainly detected when the position of the
end face is detected when the bobbin does not rotate.
[0013] The spun yarn winding apparatus of the present
invention may be arranged such that the bobbin position
sensor detects the position of the end face when the new
bobbins are rotating.
[0014] For example, when the end face of the bobbin
is irregular, a detection error in the position of the bobbin
is significant if the detection is performed at a distinctively
irregular part. In this regard, the influence of the distinc-
tive irregularity is restrained by detecting the position of
the end face while the bobbin is rotating.
[0015] The spun yarn winding apparatus of the present
invention may be arranged such that each of the bobbin
holders is movable at least between a winding start po-
sition where winding of the yarns onto the new bobbins
starts and a replacement position where the bobbins are
replaced, and the bobbin position sensor detects the po-
sition of the end face when the another one of the bobbin
holders is at the winding start position.
[0016] With this arrangement, the bobbin position sen-
sor is provided in the vicinity of the winding start position,
and is therefore far from the replacement position. In this
way, it is possible to easily provide the bobbin position
sensor not to obstruct the replacement of the bobbins.
[0017] The spun yarn winding apparatus of the present
invention may be arranged such that an alarm is provided
to notify an operator of a predetermined state, and the
controller activates the alarm when it is determined based
on a detection result of the bobbin position sensor that
the length of each of the new bobbins does not fall within
a predetermined dimensional tolerance range.
[0018] This arrangement allows the operator to
promptly know that the length of the new bobbin does
not fall within the dimensional tolerance range, and this
problem is suitably dealt with.
[0019] The spun yarn winding apparatus of the present
invention may be arranged such that the controller ter-
minates winding of the yarns when it is determined based
on a detection result of the bobbin position sensor that
each of the yarns cannot be wound within a predeter-
mined winding allowable range on each of the new bob-
bins.
[0020] This arrangement prevents the formation of a

defective package in which the yarn is not wound within
the winding allowable range.
[0021] The spun yarn winding apparatus of the present
invention may be arranged such that the controller accu-
mulates detection results of the bobbin position sensor
and performs quality control of the bobbins based on ac-
cumulated data.
[0022] This makes it possible to, for example, grasp
information such as tendency of the lengths of the bob-
bins, and hence the quality control of the bobbins is fur-
ther ensured.
[0023] The spun yarn winding apparatus of the present
invention may be arranged such that the driving unit in-
cludes: a supporting member which supports the guides;
and a mover which is configured to move the guides to-
gether in the axial direction by moving the supporting
member in the axial direction.
[0024] This arrangement simplifies the device config-
uration as compared to cases where each guide is indi-
vidually moved.
[0025] The spun yarn winding apparatus of the present
invention may be arranged such that the driving unit in-
cludes a pitch changing mechanism which is configured
to change intervals in the axial direction of the guides.
[0026] Such a pitch changing mechanism allows the
position of each guide to coincide with the position of the
slit, with the result that the success rate of the yarn thread-
ing is improved.
[0027] The spun yarn winding apparatus of the present
invention may be arranged such that the pitch changing
mechanism includes: a screw which is the supporting
member, male screw parts being formed on the screw to
correspond to the respective guides and to be lined up
in the axial direction; nuts which are screwed to the re-
spective male screw parts, the guides being attached to
the respective nuts; and a rotary device configured to
move the nuts in the axial direction relative to the screw
by rotating the screw about an axis of the screw, the male
screw parts are arranged so that, when leads of two
neighboring male screw parts are compared with each
other, the lead of one screw part on one end side in the
axial direction is longer than or shorter than the lead of
the other screw part.
[0028] This arrangement makes it possible to arrange
the position of each guide to coincide with the position
of the slit by rotating the screw.
[0029] The spun yarn winding apparatus of the present
invention may be arranged such that the pitch changing
mechanism includes: a pantograph mechanism extend-
able and contractible in the axial direction; a telescopic
device provided to extend and shorten the pantograph
mechanism; and a base member which is the supporting
member and on which the pantograph mechanism and
the telescopic device are mounted, the guides being at-
tached to the pantograph mechanism to be lined up in
the axial direction.
[0030] This arrangement makes it possible to arrange
the position of each guide to coincide with the position
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of the slit by adjusting the extension amount of the pan-
tograph mechanism.
[0031] The spun yarn winding apparatus of the present
invention may be arranged such that the driving unit is
arranged to allow at least one of the guides to be movable
in the axial direction relative to the supporting member.
[0032] When at least one of the guides is movable in
the axial direction relative to the supporting member, the
degree of freedom in position adjustment of each guide
is improved as compared to cases where the positions
of all guides are only adjustable together by the move-
ment of the supporting member.
[0033] The spun yarn winding apparatus of the present
invention may be arranged such that the driving unit in-
cludes: a screw which is the supporting member, a male
screw part being formed at part in the axial direction of
the screw; a nut which is screwed to the male screw part,
one of the guides being attached to the nut; and a rotary
device configured to move the nut in the axial direction
relative to the screw by rotating the screw about an axis
of the screw, the guides being grouped at least into: a
first group which includes the guide attached to the nut,
the guides in the first group being connected to one an-
other so as to be movable together in the axial direction
relative to the screw; and a second group which does not
include the guide attached to the nut, the guides in the
second group being immovable in the axial direction rel-
ative to the screw.
[0034] Because this arrangement allows the guides in
the first group and the guides in the second group to be
different in moving distance in the axial direction, the de-
gree of freedom in position adjustment of each guide is
improved.
[0035] The spun yarn winding apparatus of the present
invention may be arranged such that the driving unit is
individually provided for each of the guides.
[0036] With this arrangement, because each guide is
adjustable to an optimal position in accordance with the
corresponding slit, success of yarn threading is ensured.
[0037] The spun yarn winding apparatus of the present
invention may further include a guide position sensor
configured to detect a position in the axial direction of a
predetermined part of the guides, the controller adjusting
the positions in the axial direction of the guides based on
relative positions of the guides and the new bobbins in
the axial direction, which are obtained from a detection
result of the bobbin position sensor and a detection result
of the guide position sensor.
[0038] When, for example, the mounting accuracy of
the guide is low, the guide may be deviated from the
intended location in the axial direction. Even in such a
case, the guide position sensor makes it possible to grasp
the relative positions of the guide and the new bobbin,
and hence the position adjustment of the guide can be
suitably done.
[0039] The spun yarn winding apparatus of the present
invention may be arranged such that the bobbin position
sensor is movable between a bobbin detection position

where the position of the predetermined part of the new
bobbins is detected and a guide detection position where
the position of the predetermined part of the guides is
detected, the bobbin position sensor being also used as
the guide position sensor.
[0040] As the bobbin position sensor also functions as
the guide position sensor, it is possible to reduce the
number of components and restrain the costs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041]

FIG. 1 is a front elevation of a spun yarn take-up
apparatus of an embodiment of the present inven-
tion.
FIG. 2 is a profile of the spun yarn take-up apparatus
of the embodiment.
FIG. 3 is a block diagram of an electric configuration
of the spun yarn winding apparatus.
FIG. 4 schematically shows a traverse unit and a
yarn threading mechanism.
FIG. 5(a) and FIG. 5(b) schematically illustrate basic
operations of the yarn threading mechanism.
FIG. 6(a) and FIG. 6(b) schematically illustrate basic
operations of the yarn threading mechanism.
Each of FIG. 7(a) to FIG. 7(c) is a schematic diagram
showing position adjustment of a guide when the
length of a bobbin is longer than the standard size.
Each of FIG. 8(a) to FIG. 8(c) is a schematic diagram
showing position adjustment of a guide when the
length of the bobbin is shorter than the standard size.
FIG. 9 is a flowchart of a series of steps executed
when a bobbin on which a yarn is wound is switched
to a new bobbin.
Each of FIG. 10(a) and FIG. 10(b) is a schematic
diagram of a yarn threading mechanism according
to a first modification.
FIG. 11 is a perspective view of a mover according
to the first modification.
Each of FIG. 12(a) and FIG. 12(b) is a schematic
diagram of a yarn threading mechanism according
to a second modification.
Each of FIG. 13(a) and FIG. 13(b) is a schematic
diagram of a yarn threading mechanism according
to a third modification.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0042] The following will describe an embodiment of
the present invention with reference to figures. In the
present embodiment, a spun yarn winding apparatus of
the present invention is applied to a spun yarn take-up
apparatus.

(Spun Yarn Take-Up Apparatus)

[0043] FIG. 1 is a front elevation of a spun yarn take-
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up apparatus of the present embodiment, FIG. 2 is a pro-
file of the spun yarn take-up apparatus of the present
embodiment, and FIG. 3 is a block diagram showing an
electric configuration of the spun yarn winding apparatus.
Hereinafter, forward, rearward, leftward, rightward, up-
ward, and downward directions shown in FIG. 1 and FIG.
2 will be referred to as forward, rearward, leftward, right-
ward, upward, and downward directions of the spun yarn
take-up apparatus.
[0044] The spun yarn take-up apparatus 1 is config-
ured to take up yarns Y spun out from a spinning appa-
ratus 2 and includes godet rollers 3 and 4 and a winding
unit 5. The spinning apparatus 2 is provided above the
spun yarn take-up apparatus 1 and is configured to spin
out yarns Y which are made of synthetic filaments. The
godet rollers 3 and 4 are provided below the spinning
apparatus 2 and are rotationally driven by an unillustrated
motor. The yarns Y spun out from the spinning apparatus
2 are wound onto the godet rollers 3 and 4 in this order,
and are then sent to a winding unit 5 by the godet rollers
3 and 4.
[0045] The winding unit 5 includes two spun yarn wind-
ing apparatuses 10 which are provided below the godet
rollers 3 and 4. The two spun yarn winding apparatuses
10 are provided to oppose each other over a yarn path
of the yarns Y which are sent from the godet rollers 3 and
4, so as to be symmetrical in the left-right direction. The
yarns Y spun out from the spinning apparatus 2 are sent
to the two spun yarn winding apparatuses 10 in a divided
manner. For example, when 32 yarns Y are sent from
the spinning apparatus 2, a half of, i.e., 16 yarns are
wound by the left spun yarn winding apparatus 10, where-
as the remaining 16 yarns are wound by the right spun
yarn winding apparatus 10. The number of the yarns Y
wound by the spun yarn winding apparatuses 10 is not
limited to this.
[0046] Each spun yarn winding apparatus 10 is con-
figured to wind yarns Y onto bobbins B retained by a
bobbin holder 11 so as to form packages P. Each spun
yarn winding apparatus 10 is provided with two bobbin
holders 11. Each bobbin holder 11 is a shaft member
extending in the front-rear direction, and is cantilevered
at its rear end portion by a turret 13 which is provided on
a frame 12. The bobbin holder 11 is able to retain plural
(16 in the present embodiment) bobbins B which are lined
in the axial direction. The bobbin holder 11 is rotationally
driven about its axis by a bobbin holder motor 14 (see
FIG. 3).
[0047] The turret 13 is a disc-shaped member rotatably
attached to the frame 12, and is rotationally driven about
its axis by a turret motor 15 (see FIG. 3). As the turret 13
rotates, the position of each the two bobbin holders 11
supported by the turret 13 is switched between an upper
winding start position A1 and a lower replacement posi-
tion A2. On the bobbin holder 11 at the winding start
position A1, it is possible to start winding of yarns Y onto
new bobbins B. Meanwhile, on the bobbin holder 11 at
the replacement position A2, an operator is allowed to

replace the bobbins B, i.e., to detach completed packag-
es P and attach new bobbins B. The bobbins B are at-
tachable and detachable from the front side of the bobbin
holder 11, and are attached to the bobbin holder 11 such
that the bobbin B attached first is the rearmost one where-
as the bobbin B attached last is the frontmost one.
[0048] The spun yarn winding apparatus 10 includes
a supporting frame 16 which extends in the front-rear
direction to be substantially parallel to the bobbin holder
11. The supporting frame 16 is cantilevered at its rear
end portion by the frame 12. Above the supporting frame
16, a guide supporter 17 is provided to extend in the front-
rear direction. On the guide supporter 17, plural fulcrum
guides 18 are provided to be lined up the front-rear di-
rection to correspond to the respective bobbins B at-
tached to the bobbin holder 11. On the supporting frame
16, plural traverse units 19 are provided to be lined up in
the front-rear direction to correspond to the respective
bobbins B attached to the bobbin holder 11. Each
traverse unit 19 is configured to traverse the yarn Y in
the front-rear direction about the corresponding fulcrum
guide 18.
[0049] The spun yarn winding apparatus 10 includes
a contact roller 20 which is supported by the supporting
frame 16 to be rotatable. The contact roller 20 is provided
below the supporting frame 16. The contact roller 20 is
rotationally driven by a contact roller motor 27 (see FIG.
3) about its axis, and makes contact with the outer cir-
cumferential surfaces of packages P retained by the bob-
bin holder 11 which is at the winding start position A1.
As the contact roller 20 rotates while applying a prede-
termined contact pressure to each package P at the time
of winding of the yarn Y, the shape of the package P is
adjusted.
[0050] Operations of the spun yarn winding apparatus
10 are controlled by a controller 21 (see FIG. 3). The
spun yarn winding apparatus 10 starts the winding of
yarns Y traversed by the traverse units 19, on new bob-
bins B attached to the bobbin holder 11 at the winding
start position A1. The contact roller 20 is suitably moved
up or down and/or the turret 13 is suitably rotationally
driven while the yarns Y are wound. In this way, the pack-
ages P are formed in accordance with the increase in
diameter of the packages P.
[0051] When the formation of the packages P is com-
pleted, the controller 21 rotationally drives the turret 13
to switch the positions of the two bobbin holders 11. To
put it differently, the bobbin holder 11 at the replacement
position A2 is moved to the winding start position A1, and
winding of yarns Y onto the new bobbins B attached to
this bobbin holder 11 starts. Furthermore, the bobbin
holder 11 at the winding start position A1 is moved to the
replacement position A2, and the packages P are de-
tached and new bobbins B are attached. In this specifi-
cation, "bobbins B onto which yarns Y are wound are
switched to new bobbins B" indicates that bobbins B onto
which yarns Y are wound are switched from bobbins B
(packages P) retained by one bobbin holder 11 newly
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moved to the replacement position A2 are switched to
new bobbins B retained by the other bobbin holder 11
newly moved to the winding start position A1.

(Traverse Unit)

[0052] FIG. 4 schematically shows the traverse unit 19
and a later-described yarn threading mechanism. FIG. 4
shows a state in which the turret 13 has just been rotated
in order to switch bobbins B onto which yarns Y are wound
to new bobbins B, i.e., a state in which yarn threading to
the new bobbins B has not been done and the yarns Y
are still connected to the packages P. Hereinafter, the
directions may be suitably rephrased as follows: the front-
rear direction is rephrased as an axial direction, a front
side is rephrased as a leading end side, and a rear side
is rephrased as a base end side. In FIG. 4 and subse-
quent drawings, members such as the frame 12, the sup-
porting frame 16, and the contact roller 20 may not be
shown.
[0053] The traverse unit 19 includes a traverse guide
25 and two blade guides 26. The traverse guide 25 is a
plate-shaped member having a guide edge 25a which
extends in the axial direction. A yarn Y to be traversed
is in contact with the guide edge 25a and is guided in the
axial direction along the guide edge 25a. The two blade
guides 26 are disposed to overlap each other in the thick-
ness direction of the traverse guide 25 (i.e., the direction
perpendicular to the plane of FIG. 4). The two blade
guides 26 rotate in opposite directions about an axis
which is parallel to the thickness direction of the traverse
guide 25.
[0054] With the traverse unit 19 structured as above,
the yarn Y in contact with the guide edge 25a of the
traverse guide 25 is moved to the leading end side by
one of the blade guides 26. When reaching the end por-
tion on the leading end side of a traversal range T, the
yarn Y is passed to the other blade guide 26. The yarn
Y having been passed to the other blade guide 26 is
moved to the base end side by the other blade guide 26.
When reaching the end portion on the base end side of
the traversal range T, the yarn Y is passed to the one
blade guide 26. As a result of the repetition of the above
operations, the yarn Y is traversed in the axial direction
about the fulcrum guide 18 within the traversal range T.

(Yarn Threading Mechanism)

[0055] When rotating the turret 13 and switching bob-
bins B onto which yarns Y are wound to new bobbins B,
it is necessary to perform yarn threading to the new bob-
bins B. Each of the bobbins B is attached to the bobbin
holder 11 such that a slit S formed in the outer circum-
ferential surface of each bobbin B is on one end side in
the axial direction. The slit S is formed on the leading end
side in the present embodiment. Yarn threading to the
new bobbin B is performed such that the yarn Y is thread-
ed into the slit S. The spun yarn winding apparatus 10

includes a yarn threading mechanism 30 which is con-
figured to perform yarn threading into the slit S when a
bobbin B onto which a yarn Y is wound is switched to a
new bobbin B.
[0056] As shown in FIG. 4, the yarn threading mecha-
nism 30 includes guides 31, a driving unit 32, a bobbin
position sensor 22, and a guide position sensor 23. The
yarn threading mechanism 30 is provided in the support-
ing frame 16. Each guide 31 is hook-shaped to be able
to capture the yarn Y. One guide 31 is provided for one
bobbin B. The guides 31 are lined up at equal intervals
in the axial direction to correspond to the respective bob-
bins B.
[0057] The driving unit 32 is provided to move the
guides 31 in the axial direction. The driving unit 32 in-
cludes a supporting member 33 extending in the axial
direction and a mover 34 configured to move the sup-
porting member 33 in the axial direction. The guides 31
are lined up in the axial direction at the same intervals
as the lengths (standard size) of the bobbins B and are
fixed to the supporting member 33. As the mover 34
moves the supporting member 33 in the axial direction,
the guides 31 are moved together in the axial direction.
The mover 34 may be differently arranged on condition
that the moving distance of the supporting member 33 in
the axial direction is controllable. For example, the mover
34 is a combination of a servo motor and a ball screw,
or a linear motor. Operations of the driving unit 32 (mover
34) are controlled by the controller 21 (see FIG. 3).
[0058] While the yarn Y is wound onto the bobbin B,
the guide 31 is on standby at a yarn threading position
(indicated by a full line in FIG. 4) which is on the leading
end side of the traversal range T, in order to prevent the
traversed yarn Y from being hooked. Meanwhile, when
the bobbin B onto which the yarn Y is wound is switched
to a new bobbin B, the guide 31 is moved from the yarn
threading position to a capturing position (indicated by a
dotted lined in FIG. 4) in the traversal range T, in order
to capture the yarn Y which is connected to a package
P and being traversed. In the present embodiment, the
yarn threading position of the guide 31 is identical with
the position of the slit S of the corresponding bobbin B.
On this account, when the guide 31 having captured the
yarn Y at the capturing position returns to the yarn thread-
ing position, the yarn Y captured by the guide 31 is thread-
ed into the slit S. The yarn threading position of the guide
31 may not be at the same position as the slit S. This
yarn threading position may be at a predetermined posi-
tion on the leading end side of the slit S (e.g., at a pre-
determined position which falls within a range of 0 to 5mm
on the leading end side of the slit S).
[0059] The bobbin position sensor 22 and the guide
position sensor 23 are attached to a front end portion of
the supporting frame 16 (see FIG. 2). The bobbin position
sensor 22 is an optical sensor which is able to measure
the distance a to the leading end surface of a bobbin B
which is on the most leading end side among the bobbins
B retained by the bobbin holder 11 at the winding start
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position A1. As the bobbin position sensor 22 measures
the distance a, it is possible to grasp the length of the
bobbin B and the location in the axial direction of the slit
S. The guide position sensor 23 is an optical sensor which
is able to measure the distance b to a guide 31 which is
on the most leading end side. As the guide position sen-
sor 23 measures the distance b, the location in the axial
direction of the guide 31 is grasped. The bobbin position
sensor 22 and the guide position sensor 23 may be dif-
ferently arranged on condition that the locations of the
bobbin B and the guide 31 can be measured.

(Basic Operation of Yarn Threading Mechanism)

[0060] The following will describe a basic operation of
the yarn threading mechanism 30 when a bobbin B onto
which a yarn Y is wound is switched to a new bobbin B.
Each of FIG. 5(a), FIG. 5(b), FIG. 6(a), and FIG. 6(b) is
a schematic diagram showing the basic operation of the
yarn threading mechanism 30. While each of FIG. 5(a),
FIG. 5(b), FIG. 6(a), and FIG. 6(b) shows an operation
of one guide 31 corresponding to one bobbin B, the other
guides 31 operate in the same way.
[0061] When the formation of packages P is complet-
ed, the controller 21 rotates the turret 13 to switch bobbins
B onto which yarns Y are wound to new bobbins B. FIG.
5(a) shows a state immediately after the rotation of the
turret 13. In this state, the guide 31 is on standby at the
yarn threading position, and the yarn Y is still connected
to the package P and being traversed by the traverse
unit 19. The bobbin holder 11 at the winding start position
A1 is being rotationally driven.
[0062] Subsequently, as shown in FIG. 5(b), the con-
troller 21 moves the guide 31 to the capturing position
by driving the mover 34 and moving the supporting mem-
ber 33 to the base end side. As a result, the traversed
yarn Y is hooked and captured by the guide 31. Subse-
quently, as shown in FIG. 6(a), the controller 21 returns
the guide 31 having captured the yarn Y to the yarn
threading position by driving the mover 34 and moving
the supporting member 33 to the leading end side. As a
result, the yarn Y is hooked by the slit S. As the tension
of the yarn Y increases, the yarn Y is cut and winding of
the yarn Y onto the new bobbin B starts.
[0063] Thereafter, as the guide 31 is maintained at the
yarn threading position for a predetermined time, bunch
winding W1 is formed at the slit S as shown in FIG. 6(b).
After the formation of the bunch winding W1, the control-
ler 21 moves the guide 31 toward the capturing position
again, as shown in FIG. 6(b). During this process, tail
winding W2 is formed between the slit S and the traversal
range T. A part of the yarn Y at the tail winding W2 is
used for connecting yarns Y of plural packages P, in a
later process. In the process in which the guide 31 is
further moved to the capturing position, the yarn Y is de-
tached from the guide 31 and captured by the blade guide
26 of the traverse unit 19. As a result, the yarn Y is wound
onto the new bobbin B while being traversed. Lastly, the

controller 21 returns the guide 31 from the capturing po-
sition to the yarn threading position. It is noted that the
arrangement for detaching the yarn Y from the guide 31
while the guide 31 moves to the capturing position may
be an arrangement described in Patent Literature 1, for
example.

(Position Adjustment of Guide)

[0064] The above-described yarn threading position of
the guide 31 is determined with the assumption that the
length of the bobbin B is identical with a predetermined
standard size. To put it differently, as shown in FIG. 4,
when the length of the bobbin B is identical with the stand-
ard size, the yarn threading position of each guide 31 is
identical with the position of the slit S in the bobbin B.
However, when the length of the bobbin B has a dimen-
sional error from the predetermined standard size, there
is a difference between the yarn threading position of the
guide 31 and the position of the slit S in the axial direction,
with the result that the yarn Y cannot be threaded into
the slit S even if the guide 31 is moved to the yarn thread-
ing position.
[0065] This problem is particularly conspicuous when
many bobbins B are attached to one bobbin holder 11
as in the present embodiment. This is because bobbins
B of the same lot are typically used simultaneously, and
dimensional errors of bobbins B attached to one bobbin
holder 11 are often substantially identical with each other.
The dimensional errors are therefore accumulated when
the bobbins B are lined up in the axial direction, a posi-
tional error of the guide 31 relative to the slit S increases
toward the leading end side, and hence a failure in yarn
threading is likely to occur in such a case. This problem
may occur not only when the bobbins B involve dimen-
sional errors but also when the mounting accuracy of the
guides 31 is low and the guides 31 are deviated from the
intended locations in the axial direction. On this account,
the present embodiment is arranged so that a failure in
yarn threading is restrained by adjusting the yarn thread-
ing position of the guide 31 based on the distances a and
b detected by the bobbin position sensor 22 and the guide
position sensor 23.
[0066] Each of FIG. 7(a) to FIG. 7(c) is a schematic
diagram showing position adjustment of the guide 31
when the bobbin B is longer than the standard size,
whereas each of FIG. 8(a) to FIG. 8(c) is a schematic
diagram showing position adjustment of the guide 31
when the bobbin is shorter than the standard size. In both
cases, the guide 31 is at the yarn threading position. For
simplicity, it is assumed that there is no positional devi-
ation in the guide 31. In other words, the distance b de-
tected by the guide position sensor 23 is constant at b0
which is the distance when the guide 31 is at the intended
yarn threading position. Each of FIG. 7(a) and FIG. 8(a)
shows a case where the length of the bobbin B is identical
with the standard size. The distance a detected by the
bobbin position sensor 22 in this case is referred to a a0.
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[0067] To begin with, the following will describe the po-
sition adjustment of the guide 31 when the bobbin B is
longer than the standard size. As shown in FIG. 7(a),
when the bobbin B is of the standard size, the position
of the slit S of the bobbin B coincides with the yarn thread-
ing position of each guide 31 in the axial direction. Mean-
while, when the bobbin B is longer than the standard size
as shown in FIG. 7(b), the yarn threading position of each
guide 31 is deviated to the base end side relative to the
corresponding slit S. The distance a1 detected by the
bobbin position sensor 22 in this case is shorter than a0.
Because the yarn threading position of the guide 31 is
on the base end side of the slit S, each guide 31 returning
from the capturing position to the yarn threading position
after the capture of the yarn Y does not reach the slit S,
with the result that yarn threading to the bobbins B cannot
be done.
[0068] On this account, if a1<a0, the controller 21
moves the supporting member 33 toward the leading end
only by (a0-a1) as shown in FIG. 7(c). As a result of this,
the yarn threading position of the guide 31 which is on
the most leading end side corresponds to the position of
the slit S. As a result of the movement, the yarn threading
positions of the other guides 31 are deviated to the lead-
ing end side as compared to the corresponding slits S,
but these deviations do not cause a big problem. This is
because, when the guide 31 returns from the capturing
position to the yarn threading position, the yarn Y passes
the slit S and hence the yarn Y is likely to be threaded
into the slit S. The distance with which the supporting
member 33 is moved to the leading end side may be
longer than (a0-a1).
[0069] The following will describe the position adjust-
ment of the guide 31 when the bobbin B is shorter than
the standard size. As shown in FIG. 8(a), when the bobbin
B is of the standard size, the position of the slit S of the
bobbin B corresponds to the yarn threading position of
each guide 31 in the axial direction. Meanwhile, when
the bobbin B is shorter than the standard size as shown
in FIG. 8(b), the yarn threading position of each guide 31
is deviated to the leading end side relative to the corre-
sponding slit S. The distance a2 detected by the bobbin
position sensor 22 in this case is longer than a0.
[0070] As described above, because yarn threading is
possible even when the yarn threading position of the
guide 31 is slightly on the leading end side of the slit S,
the position adjustment of the guide 31 may not be carried
out when the bobbin B is shorter than the standard size
(i.e., a2>a0). However, when the yarn threading position
of the guide 31 is excessively on the leading end side,
the angle of the yarn Y to the slit S is large and hence a
failure in yarn threading is likely to occur. On this account,
in a case of a2>a0, the position adjustment of the guide
31 is preferably performed only when (a2-a0) is larger
than a predetermined threshold. Alternatively, the posi-
tion adjustment of the guide 31 may be always performed
in a case of a2>a0.
[0071] When (a2-a0) is larger than the predetermined

threshold, the controller 21 moves the supporting mem-
ber 33 to the base end side as shown in FIG. 8(c). An
adjustment margin with which the supporting member 33
can be moved to the base end side without causing the
yarn threading position of the guide 31 on the most base
end side to become on the base end side of the slit S is
a value calculated by dividing (a2-a0) by the number of
the bobbins B. The adjustment margin is (a2-a0)/16 in
the present embodiment. While the supporting member
33 is moved to the base end side by (a2-a0)/16 in this
case, the moving distance may be shorter than (a2-
a0)/16.
[0072] As described above, the success rate of the
yarn threading is improved by suitably adjusting the yarn
threading position of the guide 31 in accordance with the
distance a measured by the bobbin position sensor 22.
It is noted that the distance b measured by the guide
position sensor 23 is assumed to be unchanged in the
examples shown in FIG. 7 and FIG. 8. When the position
of the guide 31 is deviated due to a reason of assembling
accuracy, etc., the moving distance of the guide 31 (sup-
porting member 33) is adjusted in consideration of the
distance b measured by the guide position sensor 23.

(Series of Steps in Bobbin Switching)

[0073] FIG. 9 is a flowchart of a series of steps exe-
cuted when a bobbin B on which a yarn Y is wound is
switched to a new bobbin B. When a bobbin B on which
a yarn Y is wound is switched to a new bobbin B, to begin
with, the controller 21 rotates the turret 13 to switch the
positions of the two bobbin holders 11 (step S10). Sub-
sequently, the bobbin position sensor 22 and the guide
position sensor 23 measure the distances a and b and
the controller 21 stores the measured values (step S11).
[0074] Subsequently, the controller 21 determines
whether the yarn Y can be wound in a predetermined
winding allowable range of the bobbin B, based on the
measurement result of the distance a by the bobbin po-
sition sensor 22 (step S12). When the length of the bobbin
B is significantly different from the standard size, even if
yarn threading is successfully done thanks to the position
adjustment of the guide 31, the range in which the yarn
Y is wound onto the bobbin B (i.e., the range in which
the yarn Y is traversed) is excessively close to one end
of the bobbin B, with the result that the produced package
is useless as a product. In order to avoid the occurrence
of this problem, the controller 21 executes the determi-
nation in the step S12. To be more specific, for example,
whether the distance a is in the range of (a065mm) is
determined. The range (65mm) may be suitably
changed on condition that the absolute value of the range
is larger than the dimensional tolerance (63.2mm) of 16
bobbins B which will be described later. When the yarn
Y cannot be wound within the winding allowable range
of the bobbin B, i.e., when the distance a does not fall
within the range (a065mm) (NO in the step S12), the
controller 21 stops the components such as the bobbin
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holder 11 and the traverse units 19 to stop the winding
of the yarn Y (step S13).
[0075] When the result of the step S12 is YES, then
the controller 21 determines whether the length of the
bobbin B falls within a predetermined dimensional toler-
ance range, based on the result of measurement of the
distance a by the bobbin position sensor 22 (step S14).
For example, when the dimensional tolerance of one bob-
bin B is set at 60.2mm, it is considered that the length
of the bobbin B falls within the dimensional tolerance
range if the distance a falls within the range (a063.2)mm,
in the present embodiment in which 16 bobbins B are
attached. The winding of the yarn Y is possible even when
the length of the bobbin B does not fall within the dimen-
sional tolerance range, but this state should not be tol-
erated. For this reason, when the length of the bobbin B
does not fall within the dimensional tolerance range (NO
in the step S14), the controller 21 activates an alarm 90
(see FIG. 3) provided in the spun yarn winding apparatus
10 (step S15). This makes it possible to inform the oper-
ator that the length of the bobbin B does not fall within
the dimensional tolerance range, and hence the quality
control of the bobbins B can be properly done.
[0076] Subsequently, the controller 21 determines
whether the position adjustment of the guide 31 is nec-
essary, based on the stored measurement results of the
distances a and b (step S16). As described above, when
the yarn threading position of the guide 31 is on the base
end side relative to the slit S (see FIG. 7(b)) or when the
yarn threading position of the guide 31 is on the leading
end side relative to the slit S over a predetermined thresh-
old (see FIG. 8(b)), it is determined that the position ad-
justment of the guide 31 is necessary. When the position
adjustment of the guide 31 is necessary (YES in the step
S16), the controller 21 performs the position adjustment
of the guide 31 (step S17) and then performs yarn thread-
ing to a new bobbin B by suitably driving the yarn thread-
ing mechanism 30 (step S18). Meanwhile, when the po-
sition adjustment of the guide 31 is unnecessary (NO in
the step S16), yarn threading to a new bobbin B is per-
formed without the position adjustment of the guide 31
(step S18).
[0077] In the present embodiment, the controller 21
accumulates data regarding the distance a measured by
the bobbin position sensor 22 and the distance b meas-
ured by the guide position sensor 23. Based on the ac-
cumulated data, the controller 21 performs quality control
of the bobbin B. For example, when it is estimated that
the dimensional error of the length of the bobbin B has
gradually increased and the length of the bobbin B which
will be newly attached is likely to be out of the dimensional
tolerance range, the operator is notified of this estimation
by the alarm 90.

(Advantageous Effects)

[0078] In the present embodiment, the yarn threading
mechanism 30 includes the guides 31 by which the yarns

Y are threaded into the slits S formed in the bobbins B,
the driving unit 32 configured to move the guides 31 in
the axial direction, and the bobbin position sensor 22
configured to detect the position in the axial direction of
the predetermined part of the bobbins B retained by the
bobbin holder 11. Based on the position of the new bobbin
B detected by the bobbin position sensor 22, the position
in the axial direction of the guide 31 is adjusted. When
the length of the new bobbin B has a dimensional error
with respect to the predetermined standard size and the
guide 31 is positionally deviated in the axial direction rel-
ative to the slit S of the new bobbin B, the positional de-
viation is restrained by performing the position adjust-
ment of the guide 31. On this account, even if the length
of the bobbin B has a dimensional error, the yarn is suc-
cessfully threaded into the slit S at the time of the switch-
ing to the new bobbin B.
[0079] In the present embodiment, when the guide 31
having captured the yarn Y is moved toward the slit S,
the controller 21 performs adjustment in such a manner
that the guide 31 stops at the same position as the slit S
in the axial direction or at a predetermined position over
the slit S. As the guide 31 having captured the yarn Y is
moved to the same position as the slit S or the predeter-
mined position over the slit S, threading of the yarn Y into
the slit S is ensured.
[0080] In the present embodiment, the bobbins B are
attached to or detached from the bobbin holder 11 from
the leading end side (one end side) in the axial direction
of the bobbin holder 11, and the bobbin position sensor
22 detects the position of the leading end surface of the
bobbin B which is on the most leading end side among
the bobbins B. When the bobbins B are detached from
or attached to the bobbin holder 11 from the leading end
side, the bobbin B attached first is on the most base end
side (the other end side) whereas the bobbin B attached
last is on the most leading end side. As a result, the di-
mensional errors are accumulated toward the one end
side and the positional deviation is most significant at the
bobbin B on the most leading end side. It is therefore
possible to accurately grasp the deviations in relative po-
sition between the guides 31 and the bobbins B by de-
tecting the position of the leading end surface of the bob-
bin B on the most leading end side.
[0081] In the present embodiment, the bobbin position
sensor 22 detects the position of the leading end surface
of the bobbin B while the new bobbin B is rotating. For
example, when the leading end surface of the bobbin B
is irregular, a detection error in the position of the bobbin
B is significant if the detection is performed at a distinc-
tively irregular part. In this regard, the influence of the
distinctive irregularity is restrained by detecting the po-
sition of the leading end surface while the bobbin B is
rotating.
[0082] In the present embodiment, the bobbin holder
11 is movable at least between the winding start position
A1 at which the winding of the yarns Y onto the new
bobbins B starts and the replacement position A2 at
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which the bobbins B are replaced, and the bobbin position
sensor 22 detects the position of the leading end surface
of the bobbin B when the bobbin holder 11 is at the wind-
ing start position A1. With this arrangement, the bobbin
position sensor 22 is provided in the vicinity of the winding
start position A1, and is therefore far from the replace-
ment position A2. In this way, it is possible to easily pro-
vide the bobbin position sensor 22 not to obstruct the
replacement of the bobbins B.
[0083] In the present embodiment, the alarm 90 is pro-
vided to notify the operator of a predetermined state.
When it is determined based on a detection result of the
bobbin position sensor 22 that the length of the new bob-
bin B does not fall within the predetermined dimensional
tolerance range, the controller 21 activates the alarm 90.
This arrangement allows the operator to promptly know
that the length of the new bobbin B does not fall within
the dimensional tolerance range, and this problem is suit-
ably dealt with.
[0084] In the present embodiment, the controller 21
terminates the winding of the yarn Y when it is determined
based on a detection result of the bobbin position sensor
22 that the yarn Y cannot be wound within the predeter-
mined winding allowable range of the new bobbin B. This
arrangement prevents the formation of a defective pack-
age in which the yarn Y is not wound within the winding
allowable range.
[0085] In the present embodiment, the controller 21
accumulates detection results of the bobbin position sen-
sor 22 and performs quality control of the bobbins B
based on the accumulated data. This makes it possible
to grasp information such as tendency of the lengths of
the bobbins B, and hence the quality control of the bob-
bins B is further ensured.
[0086] In the present embodiment, the driving unit 32
includes the supporting member 33 supporting the
guides 31 and the mover 34 configured to move the
guides 31 together by moving the supporting member 33
in the axial direction. This arrangement simplifies the de-
vice configuration as compared to cases where each
guide 31 is individually moved.
[0087] In the present embodiment, the guide position
sensor 23 is further provided to detect the position in the
axial direction of the predetermined part of the guides
31, and the controller 21 adjusts the position in the axial
direction of the guide 31 based on a detection result of
the bobbin position sensor 22 and relative positions of
the guide 31 and the new bobbin B in the axial direction,
which are obtained from a detection result of the guide
position sensor 23. When, for example, the mounting ac-
curacy of the guide 31 is low, the guide 31 may be devi-
ated from the intended location in the axial direction. Even
in such a case, the guide position sensor 23 makes it
possible to grasp the relative positions of the guide 31
and the new bobbin B, and hence the position adjustment
of the guide 31 can be suitably done.

(Other Embodiments)

[0088] The following will describe modifications of the
above-described embodiment.

(First Modification)

[0089] Each of FIG. 10(a) and FIG. 10(b) is a schematic
diagram of a yarn threading mechanism according to a
first modification. Each of FIG. 10(a) and FIG. 10(b)
shows a case where the bobbin B is shorter than the
standard size. FIG. 10(a) shows a state before the ad-
justment of a yarn threading position of a guide 41, where-
as FIG. 10(b) shows a state after the adjustment of the
yarn threading position of the guide 41. A yarn threading
mechanism 40 of the first modification includes guides
41, nuts 42, a screw 43, a mover 44, and a rotary device
45. The nuts 42, the screw 43, the mover 44, and the
rotary device 45 constitute the driving unit of the present
invention. The nuts 42, the screw 43, and the rotary de-
vice 45 constitute a pitch changing mechanism of the
present invention. This pitch changing mechanism
makes it possible to change the intervals of the guides
41 in the axial direction.
[0090] The screw 43 extends in the axial direction, and
plural male screw parts 43 are formed on the screw 43
to correspond to the respective nuts 42 and to be lined
up in the axial direction. Each guide 41 is attached to the
screw 43 by the nut 42 which is screwed with the male
screw part 43a.
[0091] FIG. 11 is a perspective view of the mover 44
of the first modification. The mover 44 is provided to move
the screw 43 in the axial direction, and includes a cylinder
46 and an engaging member 47. A rod 46a of the cylinder
46 is extended and shortened in the axial direction, and
the engaging member 47 is fixed to a leading end portion
of the rod 46a. The operation of the cylinder 46 is con-
trolled by a controller 21.
[0092] An annular groove 43b is formed at part of the
screw 43. Meanwhile, a U-shaped portion 47a which is
a U-shaped cutout is formed in the engaging member
47. While in FIG. 11 the engaging member 47 is detached
from the screw 43 for showing the structure in a simplified
manner, actually the U-shaped portion 47a of the engag-
ing member 47 is engaged with the annular groove 43b.
The inner diameter of the U-shaped portion 47a is ar-
ranged to be slightly longer than the outer diameter of
the annular groove 43b. With this arrangement, the screw
43 is able to rotate about its axis even when the engaging
member 47 is engaged with the screw 43.
[0093] When the controller 21 extends or shortens the
rod 46a of the cylinder 46, the engaging member 47
moves in the axial direction. As a result of the movement
of the engaging member 47 in the axial direction, the
engaging member 47 presses a side face of the annular
groove 43b and hence the screw 43 moves in the axial
direction. The specific arrangement of the mover 44 is
not limited to this, and the mover 44 may be differently
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arranged on condition that the screw 43 is rotatable and
movable in the axial direction.
[0094] Referring back to FIG. 10(a) and FIG. 10(b), the
rotary device 45 is provided to rotate the screw 43 about
its axis and includes a motor 48 and a rod 49. The rod
49 is connected to an output shaft 48a of the motor 48.
The rod 49 rotates about the axis of the screw 43 when
the motor 48 is rotationally driven. The operation of the
motor 48 is controlled by a controller 21.
[0095] A long hole 43c is formed in a leading end por-
tion of the screw 43 to be long in the axial direction. The
rod 49 of the rotary device 45 penetrates the long hole
43c. When the rod 49 rotates, the rod 49 presses a side
face of the long hole 43c, with the result that rotational
torque is applied to the screw 43 and the screw 43 rotates
about its axis. The rod 49 is able to perform relative move-
ment in the axial direction in the long hole 43c. On this
account, the rod 49 does not obstruct the movement of
the screw 43 in the axial direction by the mover 44.
[0096] As the controller 21 rotationally drives the motor
48, rotational torque is transferred from the rod 49 to the
screw 43 and the screw 43 is rotated about its axis. The
specific arrangement of the rotary device 45 is not limited
to this. The rotary device 45 may be differently arranged
on condition that the screw 43 is movable in the axial
direction and rotatable about is axis.
[0097] In regard to the lead (distance by which the
screw moves when the screw rotates once) of each of
the male screw parts 43a formed on the screw 43, as-
sume that the lead of the n-th male screw part 43a from
the base end side is Rn.
[0098] Based on this assumption, the leads are repre-
sented as follows: R1:R2:R3 ... R15:R16=1:2:3 ... 15:16.
[0099] In this way, the leads of the male screw parts
43a increase toward the leading end side. Each nut 42
has a corresponding female screw. With this arrange-
ment, when the screw 43 is rotated about its axis by the
rotary device 45, the moving distances of the nuts 42
(guides 41) proportionally increase toward the leading
end side when the moving distances of the nuts are com-
pared to one another. This arrangement makes it possi-
ble to change the intervals of the guides 41 while main-
taining the intervals to be equal to one another.
[0100] In the embodiment above, because all guides
31 are allowed to only move together, it is not possible
to arrange the yarn threading positions of all guides 31
to coincide with the corresponding slits S (see FIG. 7(c)
and FIG. 8(c)). In this regard, with the yarn threading
mechanism 40 having the pitch changing mechanism, it
is possible to arrange the yarn threading positions of all
guides 41 to coincide with the corresponding slits S by
adjusting the rotation amount of the screw 43 so that the
interval of neighboring guides 41 is identical with the
length of the bobbin B, even when the length of the bobbin
B is different from the standard size. As a result, the suc-
cess rate of the yarn threading is improved.
[0101] For example, when the bobbin B is shorter than
the standard size as shown in FIG. 10(a), the yarn thread-

ing position of each guide 41 is deviated to the leading
end side relative to the corresponding slit S. On this ac-
count, as shown in FIG. 10(b), it is possible to adjust the
yarn threading position of each guide 41 to be positionally
identical with the corresponding slit S by rotating the
screw 43 by a predetermined amount in order to move
each guide 41 toward the base end. When the bobbin B
is longer than the standard size, it is possible to similarly
adjust the yarn threading position of each guide 41 to be
positionally identical with the corresponding slit S.

(Second Modification)

[0102] Each of FIG. 12(a) and FIG. 12(b) is a schematic
diagram of a yarn threading mechanism according to a
second modification. Each of FIG. 12(a) and FIG. 12(b)
shows a case where the bobbin B is shorter than the
standard size. FIG. 12(a) shows a state before the ad-
justment of a yarn threading position of a guide 51, where-
as FIG. 12(b) shows a state after the adjustment of the
yarn threading position of the guide 51. A yarn threading
mechanism 50 of the second modification includes
guides 51, a pantograph mechanism 52, a telescopic de-
vice 53, a base member 54, and a mover 55. The pan-
tograph mechanism 52, the telescopic device 53, the
base member 54, and the mover 55 constitute the driving
unit of the present invention. The pantograph mechanism
52, the telescopic device 53, and the base member 54,
constitute the pitch changing mechanism of the present
invention. This pitch changing mechanism makes it pos-
sible to change the intervals of the guides 51 in the axial
direction.
[0103] The pantograph mechanism 52 includes links
52a and joints 52b, and is extendable and retractable in
the axial direction. The pantograph mechanism 52 is not
detailed because it is a known link mechanism. The tel-
escopic device 53 is provided to extend and shorten the
pantograph mechanism 52, and is formed of a cylinder,
for example. The pantograph mechanism 52 and the tel-
escopic device 53 are mounted on the base member 54.
The mover 55 is provided to move the base member 54
in the axial direction, and is formed of a cylinder, for ex-
ample. Operations of the telescopic device 53 and the
mover 55 are controlled by a controller 21.
[0104] A joint 52b which is on the most base end side
in the pantograph mechanism 52 is fixed to the base
member 54. Meanwhile, a joint 52b which is on the most
leading end side is connected to the telescopic device
53. The guides 51 are provided at equal intervals in the
axial direction and are attached to the respective joints
52b via attaching members 56. With this arrangement,
when the joint 52b on the most leading end side is moved
in the axial direction by the telescopic device 53, the pan-
tograph mechanism 52 is accordingly extended or short-
ened. In this way, it is possible to change the intervals of
the guides 51 while maintaining the intervals to be iden-
tical with one another.
[0105] For example, when the bobbin B is shorter than
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the standard size as shown in FIG. 12(a), the yarn thread-
ing position of each guide 41 is on the leading end side
as compared to the corresponding slit S. As shown in
FIG. 12(b), it is possible to adjust the yarn threading po-
sition of each guide 51 to be positionally identical with
the corresponding slit S by extending or shortening the
pantograph mechanism 52 by the telescopic device 53
in order to move each guide 51 toward the base end.
When the bobbin B is longer than the standard size, it is
possible to similarly adjust the yarn threading position of
each guide 51 to be positionally identical with the corre-
sponding slit S.

(Third Modification)

[0106] Each of FIG. 13(a) and FIG. 13(b) is a schematic
diagram of a yarn threading mechanism according to a
third modification. Each of FIG. 13(a) and FIG. 13(b)
shows a case where the bobbin B is shorter than the
standard size. FIG. 13(a) shows a state before the ad-
justment of a yarn threading position of a guide 61, where-
as FIG. 13(b) shows a state after the adjustment of the
yarn threading position of the guide 61. A yarn threading
mechanism 60 of the third modification includes guides
61, nuts 62, a screw 63, a mover 64, and a rotary device
65. The nuts 62, the screw 63, the mover 64, and the
rotary device 65 constitute the driving unit of the present
invention. The mover 64 and the rotary device 65 are not
detailed because they are structurally identical with the
mover 44 and the rotary device 45 of the first modification.
[0107] In the present modification, plural (16) guides
61 are grouped into a first group constituted by a half of
(8) guides 61 on the leading end side and a second group
constituted by the other half of (8) guides 61 on the base
end side. The guides 61 belonging to the first group are
arranged to be movable together in the axial direction
relative to the screw 63. Meanwhile, the guides 61 be-
longing to the second group are arranged to be immov-
able in the axial direction relative to the screw 63. The
following will describe the details.
[0108] Among the guides 61 belonging to the first
group, at least one guide 61 (the guide 61 on the most
base end side in this modification) is attached to the
screw 63 via the nut 62. The nut 62 is screwed to a male
screw part 63a formed on the screw 63. Meanwhile, the
remaining guides 61 of the first group are attached to the
screw 63 via ring members 66. Each ring member 66 is
loosely fitted to the screw 63, and is rotatable relative to
the screw 63 and is movable in the axial direction relative
to the screw 63. The nut 62 and each ring member 66
are connected to each other by a connection member 67
to be able to move together in the axial direction. With
this arrangement, the guides 61 belonging to the first
group move together in the axial direction when the screw
63 is rotated about its axis by the rotary device 65.
[0109] All of the guides 61 belonging to the second
group are attached to the screw 63 via the ring members
68. Each ring member 68 is, for example, engaged with

an unillustrated annular groove formed in the screw 63,
with a slight gap therebetween. The ring member 68 is
rotatable relative to the screw 63 but cannot relatively
move in the axial direction. With this arrangement, the
guides 61 belonging to the second group do not move in
the axial direction when the screw 63 is rotated about its
axis by the rotary device 65.
[0110] For example, when the bobbin B is shorter than
the standard size as shown in FIG. 13(a), the yarn thread-
ing position of each guide 41 is on the leading end side
as compared to the corresponding slit S. On this account,
the screw 63 is moved toward the base end by the mover
64 so that the yarn threading position of the guide 61 on
the most base end side is positionally identical with the
corresponding slit S. As a result, the state shown in FIG.
8(c) is achieved. Subsequently, in the present modifica-
tion, the screw 63 is rotated about its axis by the rotary
device 65 so that the yarn threading position of the guide
61 on the most base end side in the first group is posi-
tionally identical with the corresponding slit S. As a result,
as shown in FIG. 13(b), the yarn threading positions of
the guides 61 of the first group are adjusted to be closer
to the corresponding slits S, whereas the yarn threading
positions of the guides 61 of the second group are un-
changed.
[0111] As such, because the guides 61 of the first group
are movable in the axial direction relative to the screw
63, the degree of freedom in position adjustment of each
guide 61 is improved as compared to cases where the
positions of all guides 61 are only adjustable together by
the movement of the screw 63. While the guides 61 are
grouped into the first group and the second group in the
present modification, the guides may be grouped into
three or more groups.

(Other Notes)

[0112] While in the embodiment above the guide po-
sition sensor 23 is provided to detect the position of the
guide 31, this guide position sensor 23 may be omitted.
Omission of the guide position sensor 23 does not cause
any particular problem when the guide 31, the supporting
member 33, and the mover 34 are precisely mounted,
because the position of the guide 31 is unlikely to be
deviated.
[0113] In the embodiment above, the bobbin position
sensor 22 detects the position of the leading end surface
of the bobbin B while the bobbin B is rotating. Alterna-
tively, the bobbin position sensor 22 may detect the po-
sition of the leading end surface of the bobbin B while
the bobbin B (bobbin holder 11) does not rotate. Because
the end face of the bobbin B is only as thick as the hollow
cylindrical bobbin B, the detection of the position of the
end face of the bobbin B may not be successfully done
when the bobbin B rotates and vibrates. On this account,
the position of the end face is certainly detected when
the position of the end face is detected when the bobbin
B does not rotate.
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[0114] In the embodiment above, the bobbin position
sensor 22 measures the distance a to the leading end
surface of the bobbin B on the most leading end side,
i.e., measures the position of the leading end surface of
the bobbin B. The location of the position detection by
the bobbin position sensor 22 is not limited to this, and
the position of another part of the bobbins B may be de-
tected. The same applies to the guide position sensor 23.
[0115] In the embodiment above, the bobbin position
sensor 22 and the guide position sensor 23 are fixed to
the supporting frame 16. Alternatively, the bobbin posi-
tion sensor 22 and the guide position sensor 23 may be
arranged to be movable. In this case, if the bobbin posi-
tion sensor 22 is arranged to be movable between a bob-
bin detection position where the position of a new bobbin
B is detected and a guide detection position where the
position of the guide 31 is detected, it is possible to omit
the guide position sensor 23 and cause the bobbin posi-
tion sensor 22 to also function as the guide position sen-
sor 23. This makes it possible to reduce the number of
components and restrain the costs.
[0116] In the embodiment above, all guides 31 are
moved together in the axial direction by moving the sup-
porting member 33 by the mover 34. Alternatively, a driv-
ing unit may be provided for each of the guides 31 to
allow each guide 31 to individually move. With this ar-
rangement, because each guide 31 is adjustable to an
optimal position in accordance with the corresponding
slit S, success of yarn threading is ensured. The position
adjustment of the guide 31 can be finely done when the
bobbin position sensor 22 is provided for each bobbin B
and the guide position sensor 23 is provided for each
guide 31.
[0117] In the embodiment above, each bobbin B is at-
tached to the bobbin holder 11 so that the slit S formed
in the bobbin B is on the leading end side. Alternatively,
each bobbin B may be attached to the bobbin holder 11
so that the slit S is on the base end side. The basic idea
at the position adjustment of the guide 31 in the embod-
iment above is also applicable to this case.
[0118] While in the embodiment above the two spun
yarn winding apparatuses 10 are provided in the winding
unit 5 and the spun yarn winding apparatuses 10 are
substantially symmetrical in the left-right direction over
the yarn path of the yarns Y supplied from the godet roll-
ers 3 and 4 and are provided in one frame 12, the dis-
closure is not limited to this arrangement. Two spun yarn
winding apparatuses 10 may not be substantially sym-
metrical in the left-right direction, each spun yarn winding
apparatus 10 may be individually provided, or only one
spun yarn winding apparatus 10 may be provided.
[0119] While in the embodiment above two bobbin
holders 11 are provided in each spun yarn winding ap-
paratus 10, three or more bobbin holders 11 may be pro-
vided.

Claims

1. A spun yarn winding apparatus (10) configured to
wind yarns (Y) spun out from a spinning apparatus
(2) onto bobbins (B), comprising:

bobbin holders (11) by which the bobbins (B)
are retained to be lined up in an axial direction;
a traverse unit (19) which is configured to
traverse the yarns (Y);
a yarn threading mechanism (30, 40, 50, 60)
which is configured to thread the yarns (Y) into
slits (S) formed in outer circumferential surfaces
of new bobbins (B), when bobbins (B) on which
yarns (Y) are wound are switched from bobbins
(B) retained by one of the bobbin holders (11)
to the new bobbins (B) retained by another one
of the bobbin holders (11); and
a controller (21),
the yarn threading mechanism (30, 40, 50, 60)
including:

guides (31, 41, 51, 61) which are provided
to correspond to the respective new bob-
bins (B) and are movable in the axial direc-
tion, the guides (31, 41, 51, 61) moving to-
ward the corresponding slits (S) after cap-
turing the yarns (Y) traversed by the
traverse unit (19) and then threading the
yarns (Y) into the slits (S);
a driving unit (32) configured to move the
guides (31, 41, 51, 61) in the axial direction;
and
a bobbin position sensor (22) configured to
detect a position in the axial direction of a
predetermined part of the new bobbins (B),
the controller (21) adjusting positions in the
axial direction of the guides (31, 41, 51, 61)
by controlling the driving unit (32) based on
a detection result of the bobbin position sen-
sor (22).

2. The spun yarn winding apparatus (10) according to
claim 1, wherein, when the guides (31, 41, 51, 61)
having captured the yarns (Y) are moved toward the
corresponding slits (S), the controller (21) performs
adjustment in such a manner that the guides (31, 41,
51, 61) stop at the same positions as the correspond-
ing slits (S) in the axial direction or at predetermined
positions over the corresponding slits (S).

3. The spun yarn winding apparatus (10) according to
claim 1 or 2, wherein, the bobbins (B) are attached
and detached from one end side of each of the bob-
bin holders (11) in the axial direction, and
the bobbin position sensor (22) detects a position of
an end face on the one end side of a bobbin (B) which
is closest to the one end of the corresponding bobbin
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holder (11) among the new bobbins (B).

4. The spun yarn winding apparatus (10) according to
claim 3, wherein, the bobbin position sensor (22) de-
tects the position of the end face when the new bob-
bins (B) do not rotate.

5. The spun yarn winding apparatus according to claim
3, wherein, the bobbin position sensor (22) detects
the position of the end face when the new bobbins
(B) are rotating.

6. The spun yarn winding apparatus (10) according to
any one of claims 3 to 5, wherein,
each of the bobbin holders (11) is movable at least
between a winding start position (A1) where winding
of the yarns (Y) onto the new bobbins (B) starts and
a replacement position (A2) where the bobbins (B)
are replaced, and
the bobbin position sensor (22) detects the position
of the end face when the another one of the bobbin
holders (11) is at the winding start position (A1).

7. The spun yarn winding apparatus (10) according to
any one of claims 1 to 6, wherein,
an alarm (90) is provided to notify an operator of a
predetermined state, and
the controller (21) activates the alarm (90) when it is
determined based on a detection result of the bobbin
position sensor (22) that the length of each of the
new bobbins (B) does not fall within a predetermined
dimensional tolerance range.

8. The spun yarn winding apparatus (10) according to
any one of claims 1 to 7, wherein, the controller (21)
terminates winding of the yarns (Y) when it is deter-
mined based on a detection result of the bobbin po-
sition sensor (22) that each of the yarns (Y) cannot
be wound within a predetermined winding allowable
range on each of the new bobbins (B).

9. The spun yarn winding apparatus (10) according to
any one of claims 1 to 8, wherein, the controller (21)
accumulates detection results of the bobbin position
sensor (22) and performs quality control of the bob-
bins (B) based on accumulated data.

10. The spun yarn winding apparatus (10) according to
any one of claims 1 to 9, wherein,
the driving unit includes:

a supporting member (33, 43, 54, 63) which sup-
ports the guides (31, 41, 51, 61); and
a mover (34, 44, 55, 64) which is configured to
move the guides (31, 41, 51, 61) together in the
axial direction by moving the supporting mem-
ber (33, 43, 54, 63) in the axial direction.

11. The spun yarn winding apparatus (10) according to
claim 10, wherein, the driving unit includes a pitch
changing mechanism which is configured to change
intervals in the axial direction of the guides (41, 51).

12. The spun yarn winding apparatus (10) according to
claim 11, wherein,
the pitch changing mechanism includes:

a screw (43) which is the supporting member,
male screw parts (43a) being formed on the
screw to correspond to the respective guides
(41) and to be lined up in the axial direction;
nuts (42) which are screwed to the respective
male screw parts (43a), the guides (41) being
attached to the respective nuts (42); and
a rotary device (45) configured to move the nuts
(42) in the axial direction relative to the screw
(43) by rotating the screw (43) about an axis of
the screw (43),
the male screw parts (43a) are arranged so that,
when leads of two neighboring male screw parts
(43a) are compared with each other, the lead of
one screw part (43a) on one end side in the axial
direction is longer than or shorter than the lead
of the other screw part (43a).

13. The spun yarn winding apparatus (10) according to
claim 11, wherein,
the pitch changing mechanism includes:

a pantograph mechanism (52) extendable and
contractible in the axial direction;
a telescopic device (53) provided to extend and
shorten the pantograph mechanism (52); and
a base member (54) which is the supporting
member and on which the pantograph mecha-
nism (52) and the telescopic device (53) are
mounted,
the guides (51) being attached to the pantograph
mechanism (52) to be lined up in the axial direc-
tion.

14. The spun yarn winding apparatus (10) according to
claim 10, wherein, the driving unit is arranged to allow
at least one of the guides (61) to be movable in the
axial direction relative to the supporting member
(63).

15. The spun yarn winding apparatus (10) according to
claim 14, wherein,
the driving unit includes:

a screw (63) which is the supporting member, a
male screw part (63a) being formed at part in
the axial direction of the screw (63);
a nut (62) which is screwed to the male screw
part (63a), one of the guides (61) being attached
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to the nut (62); and
a rotary device (65) configured to move the nut
(62) in the axial direction relative to the screw
(63) by rotating the screw (63) about an axis of
the screw,
the guides (61) being grouped at least into:

a first group which includes the guide (61)
attached to the nut (62), the guides (61) in
the first group being connected to one an-
other so as to be movable together in the
axial direction relative to the screw (63); and
a second group which does not include the
guide (61) attached to the nut (62), the
guides (61) in the second group being im-
movable in the axial direction relative to the
screw (63).

16. The spun yarn winding apparatus (10) according to
any one of claims 1 to 9, wherein, the driving unit is
individually provided for each of the guides.

17. The spun yarn winding apparatus (10) according to
any one of claims 1 to 16, further comprising
a guide position sensor (23) configured to detect a
position in the axial direction of a predetermined part
of the guides (31, 41, 51, 61),
the controller (21) adjusting the positions in the axial
direction of the guides (31, 41, 51, 61) based on rel-
ative positions of the guides (31, 41, 51, 61) and the
new bobbins (B) in the axial direction, which are ob-
tained from a detection result of the bobbin position
sensor (22) and a detection result of the guide posi-
tion sensor (23).

18. The spun yarn winding apparatus (10) according to
claim 17, wherein, the bobbin position sensor (22)
is movable between a bobbin detection position
where the position of the predetermined part of the
new bobbins (B) is detected and a guide detection
position where the position of the predetermined part
of the guides is detected, the bobbin position sensor
being also used as the guide position sensor.
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