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termined distance from the origin position detected with
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Description

Technical Field

[0001] The present disclosure relates to a textile ma-
chine.
Background Art

[0002] As conventional textile machines, for example,
a textile machine disclosed in Patent Literature 1 is
known. The textile machine disclosed in Patent Literature
1includes a yarn joining device performing a yarn joining
operation, a catching device catching yarn of a package
formed with a winding unit and guiding the yarn to the
yarn joining device, and a package plate movable to a
contact position at which the package plate contacts the
package and a standby position at which the package
plate is separated from the package. The textile machine
disclosed in Patent Literature 1 changes the position of
contact between the package and the package plate in
accordance with the diameter of the package to perform
adjustment such that the distance between the package
and a catching part of the catching device is maintained
equal.

Citation List
Patent Literature

[0003] PatentLiterature 1: Japanese Unexamined Pat-
ent Publication No. 2001-139230

Summary of Invention
Technical Problem

[0004] Packages formed with the textile machine have
different yarn types, densities, and the like for respective
lots. Packages with different yarn types, densities and
the like may have different surface states. Whether catch-
ing of yarn with the catching device succeeds depends
onthe surface state ofthe package as well as the distance
between the package and the catching part of the catch-
ing device. For this reason, to improve the accuracy of
catching yarn with the catching device, it is necessary to
properly adjust the distance between the package and
the catching part of the catching device in accordance
with the characteristic of the package.

[0005] An object of an aspect of the present disclosure
is to provide a textile machine enabling improvement of
the accuracy of catching yarn with a catching device.

Solution to Problem
[0006] A textile machine according to an aspect of the

present disclosure includes: a plurality of winding units,
each of which including a yarn feeder configured to feed

10

15

20

25

30

35

40

45

50

55

yarn, and a winding device configured to wind the yarn
fed from the yarn feeder to form a package; a carrier
including a contact device configured to be movable be-
tween a contact position where the contact device con-
tacts the package and a standby position where the con-
tact device is separated from the package, a drive part
configured to move the contact device between the con-
tact position and the standby position, a catching device
configured to catch the yarn from the package, and a first
detector configured to detect an origin position of the con-
tact device; and a control part configured to adjust the
contact position and control the drive part to move the
contact device by a predetermined distance from the or-
igin position detected with the first detector such that the
contact device is positioned at the adjusted contact po-
sition.

[0007] In the textile machine according to an aspect of
the present disclosure, the control part adjusts the posi-
tion of contact between the contact device and the pack-
age. The position of the package is adjusted by contact
with the contact device. For this reason, in the textile
machine, the contact position is adjusted in accordance
with the characteristics of the package, so that the dis-
tance between the catching part of the catching device
and the package can be adjusted to an optimum distance
to catch the yarn. Because the contact device can be
moved by a predetermined distance from the origin po-
sition as described above, the contact device can be po-
sitioned at the contact position with high accuracy. This
structure enables the textile machine to improve the ac-
curacy of catching the yarn with the catching device.
[0008] Inan embodiment, the textile machine may fur-
ther include a plurality of carriers and an operating part
configured to receive an input relating to an operation of
the contact device, and the control part may adjust the
contact position of the contact device of each of the car-
riers on the basis of the details input in the operating part.
This structure enables adjustment of the contact posi-
tions of the contact devices of the respective carriers to-
gether by an operator’s operation. This structure enables
the textile machine to efficiently adjust the contact posi-
tions.

[0009] In an embodiment, the operating part may re-
ceive an input of information relating to the predeter-
mined distance of the contact device, and the control part
may adjust the contact position on the basis of the infor-
mation relating to the predetermined distance. This struc-
ture enables adjustment of the contact position in the
textile machine by an operator’s operation.

[0010] In an embodiment, the operating part may re-
ceive an input of information relating to failures in catch-
ing of the yarn with the catching device, and the control
part may adjust the contact position on the basis of the
information relating to failures in catching of the yarn.
This structure enables prevention of repeated catching
of the yarn in the contact position with many failures in
catching of the yarn. Thus, this structure enables the tex-
tile machine to improve the accuracy of catching the yarn
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with the catching device.

[0011] In an embodiment, the textile machine may fur-
ther include a storage part configured to store therein the
contact position of the contact device for each of the lots
of the packages, and the control part may control the
drive part on the basis of the contact position stored in
the storage part. This structure enables adjustment of
the distance between the catching part of the catching
device and the package to an optimum distance for each
of the lots.

[0012] In an embodiment, the textile machine may fur-
ther include a storage part configured to store therein the
contact position of the contact device, the storage part
may store therein information relating to failures in catch-
ing of the yarn with the catching device, and the control
part may adjust the contact position on the basis of the
information stored in the storage part. This structure en-
ables proper setting of the contact position enabling suc-
cess in catching of the yarn because the contact position
is adjusted on the basis of the information relating to fail-
ures (such as the failure ratio and the number of failures)
in catching. Thus, this structure enables the textile ma-
chine to adjust the distance between the catching part of
the catching device and the package to an optimum dis-
tance.

[0013] In an embodiment, when the catching device
has failed in catching of the yarn, the control part may
adjust the contact position by changing the distance to
be shorter or longer than the predetermined distance
which has been used to position the contact device at
the contact position where catching has failed. This struc-
ture enables setting of the contact position to a position
other than the contact position where catching of the yarn
has failed. Thus, this structure enables the textile ma-
chine to adjust the distance between the catching part of
the catching device and the package to an optimum dis-
tance.

[0014] In an embodiment, the control part may adjust
the contact position such that the distance is set longer
than the predetermined distance which has been used
to position the contact device at the contact position
where catching of the yarn has failed, when the catching
device has failed in catching of the yarn, and may adjust
the contact position such that the distance is set shorter
than a predetermined distance which has been used to
position the contact device at the previous contact posi-
tion, when the catching device has failed in catching of
the yarn at the previous contact position. When the dis-
tance between the catching part of the catching device
and the package is too short, disorder may occur on the
surface (surface layer) of the package. For this reason,
in the textile machine, the predetermined distance is in-
creased first to increase the distance between the catch-
ing part of the catching device and the package, and
thereafter the predetermined distance is shortened to
shorten the distance between the catching part of the
catching device and the package. With this structure, the
textile machine enables adjustment of the distance be-
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tween the catching part of the catching device and the
package to an optimum distance while avoiding occur-
rence of disorder on the surface of the package.

[0015] In an embodiment, the control part may control
the drive part such that the predetermined distance is
shortened in accordance with increase in a diameter of
the package, and when an input is made with the oper-
ating part, the control part may adjust the contact position
such that the predetermined distance is increased even
when the diameter of the package increases. Generally,
in the textile machine, the movement distance of the con-
tact device is shortened when the diameter of the pack-
age increases. In the textile machine, when an operation
by an operator is performed, an operation different from
usual is performed to adjust the contact position of the
contactdevice. This structure enables proper adjustment
of the contact position.

[0016] In an embodiment, the control part may control
the drive part such that the contact device is moved from
the origin position by the predetermined distance after
the origin position of the contact device is detected with
the first detector. This structure enables movement of
the contact device to the contact position with high ac-
curacy.

[0017] In an embodiment, the control part may cause
the contact device to stand by at the origin position de-
tected with the first detector. In this structure, the standby
position of the contact device is the origin position. Thus,
it suffices that the drive part moves the contact device
between the origin position and the contact position. This
structure enables simplification of control.

[0018] Inanembodiment, the drive part may be a step-
ping motor, and the control part may adjust the predeter-
mined distance of the contact device with the number of
pulses output to the drive part. This structure enables
movement of the contact device with high accuracy.
[0019] In an embodiment, the carrier may include a
second detector configured to detect that the contact de-
vice has moved from the standby position to the contact
position. This structure enables detection of movement
of the contact device toward the contact position. When
the contact device is not detected with the second de-
tector, there is a possibility that some failure (such as
contact with another object and malfunction) has oc-
curred in the contact device. This structure enables no-
tifying an operator that, for example, some failure has
occurred in the contact device, and promptly performing
recovery from the failure.

[0020] In an embodiment, the contact device may in-
clude a detection target member detectable with the first
detector and the second detector, the second detector
may be disposed at a position closer to the winding device
than the first detector, the first detector may detect that
the contact device is positioned at the origin position by
detecting the detection target member, and the second
detector may detect movement of the contact device by
detecting the detection target member. This structure en-
ables detection of the state in which the contact device
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is positioned at the origin position and movement of the
contact device, with a simple structure.

[0021] In an embodiment, the control part may adjust
the contact position on the basis of a diameter of the
package. This structure enables adjustment of the dis-
tance between the catching part of the catching device
and the package atthe time when the yarn of the package
is caught with the catching device to an optimum dis-
tance, in accordance with the diameter of the package.
[0022] In an embodiment, the control part may change
a method for adjusting the contact position between a
case where the diameter of the package is smaller than
a predetermined value and a case where the diameter
of the package is equal to or larger than the predeter-
mined value. This structure enables proper adjustment
of the contact position in accordance with the diameter
of the package. Thus, this structure enables adjustment
of the distance between the catching part of the catching
device and the package to an optimum distance.
[0023] In an embodiment, the control part may adjust
the contact position such that the predetermined distance
is fixed when the diameter of the package is smaller than
the predetermined value, and may adjust the contact po-
sition such that the predetermined distance decreases
linearly or in a stepped manner in accordance with in-
crease in the diameter of the package when the diameter
of the package is equal to or larger than the predeter-
mined value. This structure enables simplification of con-
trol with the control part.

Advantageous Effects of Invention

[0024] An aspectofthe present disclosure enablesim-
provement in accuracy of catching the yarn with the
catching device.

Brief Description of Drawings
[0025]

FIG. 1is a front view of a spinning machine according
to an embodiment.

FIG. 2 is a side view of the spinning machine illus-
trated in FIG. 1.

FIG. 3 is a diagram illustrating a configuration of the
spinning machine.

FIG. 4 is a timing chart illustrating operations of the
spinning machine.

FIG. 5 is a diagram for explaining operations of the
spinning machine.

FIG. 6 is a diagram for explaining operations of the
spinning machine.

FIG. 7 is a diagram for explaining operations of the
spinning machine.

FIG. 8(a), FIG. 8(b), and FIG. 8(c) are diagrams il-
lustrating positions of a package and a suction
mouth.
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Description of Embodiments

[0026] The following is a detailed explanation of a pre-
ferred embodiment of the present invention with refer-
ence to the drawings. In the explanation of the drawings,
the same or corresponding elements are denoted with
the same reference numerals, and an overlapping expla-
nation thereof is omitted.

[0027] AsillustratedinFIG. 1, a spinning machine (tex-
tile machine) 1 includes a plurality of spinning units (wind-
ing unit) 2, a yarn joining carrier (carrier) 3, a doffing car-
rier (not illustrated), a first end frame 4, and a second
end frame 5. The spinning units 2 are arranged in a line.
Each of the spinning units 2 forms yarn Y and winds the
yarn'Y into a package P. When the package P becomes
afull package in a spinning unit 2, the doffing carrier doffs
the full package P, and supplies a new bobbin B to the
spinning unit 2.

[0028] The first end frame 4 accommodates a collect-
ing device collecting fiber waste, yarn waste, and the like
generated in the spinning units 2, and other components.
The second end frame 5 accommodates an air supply
part regulating the air pressure of compressed air (air)
supplied to the spinning machine 1 and supplying air to
each part of the spinning machine 1, a drive motor to
supply motive power to each part of the spinning units 2,
and other components . The second end frame 5 is pro-
vided with a machine control device (control part) 15, a
display screen 16, and input keys (operating part) 17.
The machine control device 15 includes a storage part
15A and performs concentrated management and con-
trol of each part of the spinning machine 1. The display
screen 16 is capable of displaying details of settings
and/or information relating to the state of the spinning
units 2. The setting work for the spinning units 2 is per-
formed by an operator’s proper operation using the input
keys 17.

[0029] Each of the spinning units 2 includes a draft
device 6, an air spinning device (yarn feeder) 7, a yarn
monitoring device 8, a tension sensor 9, a yarn storage
device 11, a waxing device 12, and a winding device 13,
in this order from the upstream side in the traveling di-
rection of the yarn Y. A unit controller 10 is provided for
a predetermined number of spinning units 2, and controls
operations of the spinning units 2.

[0030] The draft device 6 drafts a sliver (fiber bundle)
S. The air spinning device 7 twists, with an air swirling
flow, the fiber bundle F drafted with the draft device 6 to
form yarn Y. More specifically (illustration thereof is omit-
ted), the air spinning device 7 includes a spinning cham-
ber, a fiber guiding part, a swirling air flow generation
nozzle, and a hollow guide shaft member. The fiber guid-
ing part guides the fiber bundle F fed from the upstream
draft device 6 into the spinning chamber. The swirling air
flow generation nozzle is disposed around a path along
which the fiber bundle F travels . Air is blown out of the
swirling air flow generation nozzle to generate a swirling
air flow in the spinning chamber. With the swirling air
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flow, each fiber end of a plurality of fibers forming the
fiber bundle F is reversed and swirled. The hollow guide
shaft member guides the yarn Y from the inside of the
spinning chamber to the outside of the air spinning device
7.

[0031] The yarn storage device 11 removes slack of
the yarn Y between the air spinning device 7 and the
winding device 13. The waxing device 12 provides the
yarn Y with wax between the yarn storage device 11 and
the winding device 13.

[0032] The winding device 13 winds the yarn Y on a
bobbin B to form a package P. The winding device 13
includes a cradle arm 21, a winding drum 22, and a
traverse guide 23. The cradle arm 21 rotatably supports
the bobbin B. The cradle arm 21 is swingably supported
with a support shaft 24 to bring the surface of the bobbin
B or the surface of the package P into contact with the
surface of the winding drum 22 with proper pressure. The
drive motor (not illustrated) provided in the second end
frame 5 drives the winding drums 22 of the spinning units
2 together. In this manner, in each of the spinning units
2, the bobbin B or the package P is rotated in a winding
direction. The traverse guide 23 of each of the spinning
units 2 is provided on a shaft (not illustrated) shared be-
tween the spinning units 2. The drive motor of the second
end frame 5 reciprocally drives the shaft in the rotational
axis direction of the winding drum 22, so that the traverse
guide 23 causes the yarn Y to traverse with a predeter-
mined width with respect to the rotating bobbin B or pack-
age P.

[0033] The yarn monitoring device 8 monitors informa-
tion of the travelling yarn Y between the air spinning de-
vice 7 and the yarn storage device 11, and detects the
presence or the absence of yarn defects on the basis of
the monitored information. When any yarn defect is de-
tected, the yarn monitoring device 8 transmits a yarn de-
fect detection signal to the unit controller 10. The tension
sensor 9 measures the tension of the traveling yarn Y
between the air spinning device 7 and the yarn storage
device 11, and transmits a tension measurement signal
to the unit controller 10. When the unit controller 10 de-
tects an abnormality on the basis of the detection result
of the yarn monitoring device 8 and/or the tension sensor
9, the yarn Y is cut in the spinning unit 2.

[0034] In each of the spinning units 2, the air spinning
device 7 is disposed above the winding device 13. Ac-
cordingly, the yarn Y travels from the upper side to the
lower side in the height direction of the spinning unit 2.
However, the traveling direction ofthe yarn Y is not limited
to the direction described above. For example, the wind-
ing device 13 may be disposed above the air spinning
device 7 such that the yarn Y travels from the lower side
to the upper side.

[0035] When the yarnY is cut or broken for some rea-
soninaspinning unit2, the yarn joining carrier 3 performs
a yarn joining operation in such spinning unit 2. One or
a plurality (for example, two to eight) of yarn joining car-
riers 3 are provided in the spinning machine 1. In the
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present embodiment, a plurality of yarn joining carriers
3 are provided. Each of the yarn joining carriers 3 travels
along the arrangement direction (the left-and-right direc-
tion in FIG. 1) of the spinning units 2. Each of the yarn
joining carriers 3 travels by drive of a wheel with a
traveling motor 18 as illustrated in FIG. 1.

[0036] As illustrated in FIG. 2, each of the yarn joining
carriers 3 includes a yarn joining device 26, a suction
pipe 27, a suction mouth (catching device) 28, a yarn
guide 33, a package plate (contact device) 34, and a
reverse rotation device 35. As illustrated in FIG. 3, each
of the yarn joining carriers 3 includes a first drive part 40
driving the suction pipe 27, a second drive part 41 driving
the suction mouth 28, a third drive part 42 driving the
yarn joining device 26, a fourth drive part 43 driving the
yarn guide 33, a fifth drive part 44 driving the package
plate 34, and a sixth drive part 45 driving the reverse
rotation device 35. The machine control device 15 con-
trols the first drive part 40, the second drive part 41, the
third drive part 42, the fourth drive part 43, the fifth drive
part 44, and the sixth drive part 45.

[0037] The yarn joining device 26 joins the guided first
yarn Y1 (see FIG. 8) and the second yarn Y2 (see FIG.
8) . The yarn joining device 26 is a splicer using com-
pressed air, a knotter mechanically joining the yarn Y, or
other devices. The yarn joining device 26 may be a piecer
reversely feeding the yarn Y from the package P to the
air spinning device 7 and starting a drafting operation of
the draft device 6 and a spinning operation of the air
spinning device 7 to join the yarn Y. The present embod-
iment illustrates the case of using a splicer, as an exam-
ple. The yarn joining device 26 includes a yarn joining
part 26a, a support member 26b, a rail 26¢, and a motor
26d.

[0038] The yarnjoining part 26a includes a joining noz-
Zle joining the first yarn Y1 drawn from the air spinning
device 7 and the second yarn Y2 drawn from the package
P, a first untwisting pipe untwisting a yarn end of the first
yarn Y1, a second untwisting pipe untwisting a yarn end
of the second yarn Y2, a first clamp part clamping the
first yarn Y1, a second clamp part clamping the second
yarn Y2, afirstyarn handling lever and a first yarn presser
lever regulating the first yarn Y1, and a second yarn han-
dling lever and a second yarn presser lever regulating
the second yarn Y2 (each of the elements is not illustrat-
ed). The motor 26d serves as the drive source of a cam
mechanism operating the first yarn handling lever, the
second yarn handling lever, the first yarn presser lever,
and the second yarn presser lever.

[0039] The supportmember26b supports the yarn join-
ing part 26a. The support member 26b is slidably at-
tached to the rail 26¢. The rail 26¢ is fixed on the housing
of the yarn joining carrier 3, and extends in a direction
substantially orthogonal to the traveling direction of the
yarn joining carrier 3 and the vertical direction.

[0040] In the yarn joining device 26, the yarn joining
part 26a supported with the support member 26b moves
along the rail 26¢ by operation of the third drive part 42.
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The yarn joining part 26a moves between a yarn joining
position (see FIG. 8) where the yarn joining part 26a per-
forms a yarn joining operation and a standby position
(see FIG. 2) where the yarn joining part 26a performs no
yarn joining operation. The third drive part 42 is, for ex-
ample, a single acting cylinder. One end of the single
acting cylinder serving as the third drive part42 is coupled
with the support member 26b, and the other end of the
single acting cylinder is fixed on the housing of the yarn
joining carrier 3.

[0041] The suction pipe 27 is rotatably supported with
a support shaft 31. The suction pipe 27 catches the first
yarn Y1 from the air spinning device 7 and guides the
first yarn Y1 to the yarn joining device 26. The suction
pipe 27 is provided to be movable between a standby
position P11, a first yarn catching position P12 (see FIG.
6) where the suction pipe 27 catches the first yarn Y1
from the air spinning device 7, and a first yarn guiding
position P13 (see FIG. 8) where the suction pipe 27
guides the first yarn Y1 to the yarn joining device 26. The
suction pipe 27 moves to the standby position P11, the
first yarn catching position P12, and the first yarn guiding
position P13 by operation of the first drive part 40. The
first drive part 40 is, for example, a motor.

[0042] The suction mouth 28 is rotatably supported
with a support shaft 32. The suction mouth 28 catches
the second yarn Y2 from the winding device 13 and
guides the second yarn Y2 to the yarn joining device 26.
The suction mouth 28 includes a catching part 28a catch-
ing the second yarn Y2, and a support part 28b movably
supporting the catching part 28a. The catching part 28a
is provided at a distal end (distal end of the suction mouth
28) of the support part 28b. The catching part 28a is a
suction port provided at the distal end of the support part
28b (distal end of the suction mouth 28). The suction port
is provided on the catching part 28a such that the suction
port is opposed to the surface of the package P when
the suction mouth 28 is positioned at a second yarn catch-
ing position P22.

[0043] The suction mouth 28 is provided to be movable
between a standby position P21, the second yarn catch-
ing position P22 (see FIG. 6) where the suction mouth
28 catches the second yarn Y2 from the winding device
13, and a second yarn guiding position P23 (see FIG. 7)
where the suction mouth 28 guides the second yarn Y2
to the yarn joining device 26. The suction mouth 28
moves to the standby position P21, the second yarn
catching position P22, and the second yarn guiding po-
sition P23 by operation of the second drive part 41. The
second drive part 41 is, for example, a motor (stepping
motor) .

[0044] The yarn guide 33 regulates the position of the
yarn Y in a direction orthogonal to the traveling direction
of the yarn Y. The yarn guide 33 is positioned between
the yarn joining device 26 and the package P. The yarn
guide 33 includes a regulating plate 33a and a pair of
regulating bars 33b. One end of the regulating plate 33a
is coupled with a support shaft. In this manner, the reg-
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ulating plate 33a is provided swingably around the sup-
port shaft.

[0045] As illustrated in FIG. 5, the regulating bars 33b
are arranged on the regulating plate 33a. One end of
each of the regulating bars 33b is coupled with a support
shaft provided on the regulating plate 33a. In this manner,
the regulating bars 33b are swingable around the support
shaft by operation of adrive source (notillustrated) . Each
of the regulating bars 33b swings in an approaching di-
rection in which the regulating bars 33b approach each
other and in a separating direction in which the regulating
bars 33b are separated from each other. In the position
where the regulating bars 33b are close to each other,
the regulating bars 33b extend in parallel with each other.
In this state, the yarn Y regulated with the regulating bars
33b is positioned at substantially the center in the width
direction of the package P.

[0046] The yarn guide 33 is provided to be movable,
by swing of the regulating plate 33a, between aregulating
position (see FIG. 5) where the regulating plate 33a over-
laps a yarn path and a standby position (see FIG. 2)
where the regulating plate 33a does not overlap the yarn
path. The regulating position is a position to regulate the
yarnY to preventthe yarnY frombeing causedtotraverse
with the traverse guide 23. As viewed in the side view
illustrated in FIG. 2, the position of the distal end of the
regulating plate 33a moves back and forth with respect
to the yarn path by swing of the regulating plate 33a. The
yarn guide 33 moves to the regulating position and the
standby position by operation of the fourth drive part 43.
The fourth drive part 43 is, for example, a cylinder.
[0047] The package plate 34 positions the package P
by pressing the package P supported with the winding
device 13. The package plate 34 is capable of braking
the package P (decelerating and stopping inertial rotation
of the package P) by making frictional contact with the
package P separated from the winding drum 22 in inter-
ruption of winding of the package P. The braking time for
the package P, that is, the length of the time for which
the package plate 34 is in contact with the package P
can be properly set in accordance with the diameter of
the package P. The package plate 34 includes a support
arm 34a and a contact plate 34b. One end of the support
arm 34a is coupled with a support shaft. Accordingly, the
supportarm 34ais able to swing around the supportshaft.
The contact plate 34b is provided on the other end of the
support arm 34a. The contact plate 34b is a plate-like
member including a surface to contact the package P.
[0048] The package plate 34 is provided to be mova-
ble, by swing of the support arm 34a, between a standby
position (origin position) P3 (see FIG. 2) where the con-
tact plate 34b does not contact the package P and a
contact position P4 (see FIG. 5) where the contact plate
34b contacts the package P. The package plate 34
moves to the standby position P3 and the contact position
P4 by operation of the fifth drive part 44. The fifth drive
part 44 is, for example, a stepping motor. The fifth drive
part 44 is a drive source dedicated for the package plate
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34. For this reason, the package plate 34 is operable
independently of the other devices . The fifth drive part
44 is provided with a reduction pulley and a belt (not
illustrated) . This structure enables prevention of loss of
synchronism of the fifth drive part 44 when the package
plate 34 contacts the package P.

[0049] The package plate 34 is provided with a detec-
tion target member 34c. In the present embodiment, the
detection target member 34c is disposed on the support
arm 34a of the package plate 34. The detection target
member 34c is, for example, a magnet. The yarn joining
carrier 3 includes a firstdetector 50 and a second detector
52 detecting the detection target member 34c. Each of
the first detector 50 and the second detector 52 is, for
example, a magnetic sensor (hall IC) .

[0050] The firstdetector 50 is disposed at a position to
detect the detection target member 34c when the pack-
age plate 34 is positioned at the standby position P3. In
the present embodiment, the standby position of the
package plate 34 is the origin position of the package
plate 34 detected with the first detector 50. The second
detector 52 is disposed at a position closer to the winding
device 13 than the first detector 50 is. The second de-
tector 52 is disposed at a position to detect the detection
target member 34c when the package plate 34 moves
toward the contact position P4. Each of the first detector
50 and the second detector 52 outputs a detection signal
to the machine control device 15 when it detects the de-
tection target member 34c.

[0051] Thereverse rotation device 35reversely rotates
the package P of the winding device 13. The reverse
rotation device 35 includes a support arm 35a and a re-
verse roller 35b. One end of the support arm 35a is cou-
pled with a support shaft. Accordingly, the support arm
35ais able to swing around the support shaft. The reverse
roller 35b is provided at the other end of the support arm
35a. The reverse roller 35b is rotated in a direction op-
posite to the winding drum 22 of the winding device 13
with a drive source (motor) that is not illustrated.

[0052] Thereverse rotation device 35 moves, by swing
of the support arm 35a, to a standby position (see FIG.
2)where thereverse roller 35b does not contact the pack-
age P and a contact position (see FIG. 7) where the re-
verse roller 35b contacts the package P. The reverse
rotation device 35 moves to the standby position and the
contact position by operation of the sixth drive part 45.
The sixth drive part 45 is, for example, a motor.

[0053] The following is an explanation of operations of
the yarn joining carrier 3 with reference to FIG. 4. FIG. 2
and FIG. 5to FIG. 7 are referred to with respect to move-
ment of each of the parts of the yarn joining carrier 3. In
the following explanation, actuation of each of the drive
parts is controlled on the basis of a control signal trans-
mitted from the machine control device 15.

[0054] When yarn breakage or yarn cut occurs in a
spinning unit 2, the machine control device 15 transmits,
to the yarn joining carrier 3, a control signal to move the
yarn joining carrier 3 to the spinning unit 2. When the
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yarn joining carrier 3 receives the control signal, the yarn
joining carrier 3 travels to the spinning unit 2. The
traveling motor 18 stops actuation in front of the spinning
unit 2, and the yarn joining carrier 3 stops traveling. In
the spinning unit 2, the cradle arm 21 of the winding de-
vice 13 is moved in a direction away from the winding
drum 22 to separate the package P from the winding
drum 22.

[0055] Thereafter, the yarn guide 33 and the package
plate 34 operate at the same timing. The fourth drive part
43 operates when or before the yarn joining carrier 3 is
stopped, and moves the yarn guide 33. The yarn guide
33 moves from the standby position to the regulating po-
sition, and is stopped at the regulating position. In this
state, the regulating bars 33b of the yarn guide 33 are
separated from each other.

[0056] The fifth drive part 44 operates when or before
the yarn joining carrier 3 is stopped, that is, at the same
timing as start of operation of the fourth drive part 43,
and moves the package plate 34. The package plate 34
moves from the standby position P3 to the contact posi-
tion P4, and is stopped at the contact position P4. Spe-
cifically, the machine control device 15 reads information
indicating the contact position P4 corresponding to the
lot and the diameter of the package P from the storage
part 15A. In addition, to position the package plate 34 at
the contact position P4 indicated with the information,
the machine control device 15 controls the fifth drive part
44 such that the package plate 34 moves by a certain
distance from the standby position P3 detected with the
first detector 50. The diameter of the package P is deter-
mined on the basis of the length (yarn length) of the yarn
Y wound on the package P.

[0057] Inthe presentembodiment, the machine control
device 15 controls the number of pulses output to the
stepping motor serving as the fifth drive part 44 to move
the package plate 34 by a certain distance from the stand-
by position P3. The machine control device 15 deter-
mines that the package plate 34 has moved to the contact
position P4 when the detection target member 34c is de-
tected with the second detector 52 after the detection
target member 34c has become undetected at the stand-
by position P3. The machine control device 15 notifies
(by display of text, turning on a lamp, and/or generation
of alarm sound) the operator that an abnormality (such
as contact with another object) has occurred in the pack-
age plate 34 when the detection target member 34c is
not detected with the second detector 52 even after a
predetermined time has passed after the detection target
member 34c has become undetected with the first de-
tector 50.

[0058] Thereafter, the reverse rotation device 35 and
the suction mouth 28 operate at the same timing. The
sixth drive part 45 operates while the package plate 34
is returning to the standby position P3 or when the pack-
age plate 34 is stopped at the standby position P3, and
moves the reverse rotation device 35. The reverse rota-
tion device 35 moves from the standby position to the
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contact position, and is stopped at the contact position.
When the reverse roller 35b of the reverse rotation device
35 contacts the package P, the package P is rotated in
adirection (unwinding direction) in which the second yarn
Y2 is unwound.

[0059] The second drive part 41 operates while the
package plate 34 is returning to the standby position P3
or when the package plate 34 is stopped at the standby
position P3, that is, at the same timing as start of oper-
ation of the reverse rotation device 35, and moves the
suction mouth 28. The suction mouth 28 moves from the
standby position P21 to the second yarn catching position
P22, and catches the second yarn Y2 at the second yarn
catching position P22.

[0060] The second drive part 41 operates when the
second yarn Y2 is caught in the suction mouth 28, and
moves the suction mouth 28. The machine control device
15 determines whether catching of the second yarn Y2
in the suction mouth 28 has succeeded, on the basis of
the detection result of a sensor (not illustrated) provided
in the suction mouth 28. By operation of the second drive
part 41, the suction mouth 28 moves from the second
yarn catching position P22 to the second yarn guiding
position P23 to guide the second yarn Y2 to the yarn
joining device 26. After the suction mouth 28 has guided
the second yarn Y2 to the yarn joining device 26, the
suction mouth 28 is stopped at the standby position P21.
[0061] When the second yarn Y2 is not caught with the
suction mouth 28, the machine control device 15 may
control the fifth drive part 44 such that the package plate
34 is positioned at the contact position P4 in a state in
which the package P is rotated with the reverse rotation
device 35.

[0062] The sixth drive part 45 operates when the suc-
tion mouth 28 is stopped at the standby position P21,
and moves the reverse rotation device 35. The reverse
rotation device 35 moves from the contact position to the
standby position. Accordingly, rotation of the package P
is stopped. In this state, the machine control device 15
may control the fifth drive part 44 such that the contact
plate 34b of the package plate 34 is positioned at the
contact position P4.

[0063] The yarn guide 33 operates the regulating bars
33b when the suction mouth 28 is positioned at the sec-
ond yarn guiding position P23. Specifically, the yarn
guide 33 moves the regulating bars 33b in the direction
in which the regulating bars 33b approach each other. In
this manner, the second yarn Y2 caught with the suction
mouth 28 is positioned with the regulating bars 33b.
[0064] Thereafter, the suction pipe 27 operates. The
first drive part 40 operates when the second yarn Y2 is
caught in the suction mouth 28 and the suction mouth 28
has swung to a predetermined position, and moves the
suction pipe 27. Specifically, when the second drive part
41 is a stepping motor, the machine control device 15
detects the position of the suction mouth 28 on the basis
of the number of pulses output to the stepping motor.
The machine control device 15 detects the position of
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the suction mouth 28, and transmits a control signal to
the first drive part 40 when the suction mouth 28 has
reached the predetermined position.

[0065] By operation ofthefirstdrive part40, the suction
pipe 27 moves from the standby position P11 to the first
yarn catching position P12, and catches the first yarn Y1
at the first yarn catching position P12. The machine con-
trol device 15 determines whether catching of the first
yarn Y1 in the suction pipe 27 has succeeded, on the
basis of the detection result of a sensor (not illustrated)
provided in the suction pipe 27. The first drive part 40
operates when the first yarn Y1 is caught in the suction
pipe 27, and moves the suction pipe 27. The suction pipe
27 moves from the first yarn catching position P12 to the
first yarn guiding position P13, and guides the first yarn
Y1 to the yarn joining device 26. After the suction pipe
27 has guided the first yarn Y1 to the yarn joining device
26, the suction pipe 27 is stopped at the standby position
P11.

[0066] Thereafter, the yarn joining device 26 operates.
The machine control device 15 transmits a control signal
to the third drive part 42. The third drive part 42 operates
at the timing at which the first yarn Y1 is caught in the
suction pipe 27, the timing at which the suction pipe 27
starts moving to the first yarn guiding position P13, or
while the suction pipe 27 is moving to the first yarn guiding
position P13, and moves the yarn joining part 26a. The
yarn joining part 26a moves from the standby position to
the yarn joining position, and is stopped at the yarn joining
position. The yarn joining part 26a performs, at the yarn
joining position, a yarn joining operation on the first yarn
Y1 and the second yarn Y2, and releases the yarn Y after
the yarn joining operation is finished.

[0067] Thereafter, the third drive part42 operates. The
yarn joining part 26a moves from the yarn joining position
to the standby position, and is stopped at the standby
position. When the first yarn Y1 and the second yarn Y2
are joined in the yarn joining part 26a, the regulating bars
33b of the yarn guide 33 move in the separating direction.
In this manner, regulation of the yarn Y with the yarn
guide 33 is released. The fourth drive part 43 operates
at the timing at which the yarn joining part 26a moves to
the standby position, and moves the yarn guide 33. The
timing at which the fourth drive part 43 operates is prop-
erly set in accordance with the timing at which the yarn
joining operation is finished in the yarn joining part 26a.
The yarn guide 33 moves from the regulating position to
the standby position. By the above, the yarn joining op-
eration with the yarn joining carrier 3 is finished. When
the yarn joining operation is finished, the machine control
device 15 transmits to the yarn joining carrier 3, for ex-
ample, a control signal to move the yarn joining carrier 3
to the next spinning unit 2.

[0068] The following is an explanation of a method for
adjusting the contact position P4 of the package plate 34.
[0069] The machine control device 15 sets an initial
position of the contact position P4 on the basis of a preset
calculation expression. The machine control device 15
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sets, for each of the lots of the packages P, the contact
position P4 of the package plate 34 in accordance with
the diameter of the package P. Specifically, the machine
control device 15 changes the method for adjusting the
contact position P4 (predetermined distance) between
the case where the diameter of the package P is smaller
than a predetermined value and the case where the di-
ameter of the package P is equal to or larger than the
predetermined value. In the present embodiment, the
machine control device 15 adjusts the contact position
P4 such that the predetermined distance is fixed when
the diameter of the package P is smaller than the prede-
termined value, and adjusts the contact position P4 such
that the predetermined distance decreases linearly or in
a stepped manner in accordance with increase in diam-
eter of the package P when the diameter of the package
P is equal to or larger than the predetermined value.
[0070] The machine control device 15 stores, for each
of the lots, information indicating the contact position P4
setas described above in the storage part 15A. The stor-
age part 15A stores therein, for each of the lots, the con-
tact position P4 in association with the diameter of the
package P. The storage part 15A stores therein the
movement distance (predetermined distance) from the
standby position P3 as information indicating the contact
position P4. The machine control device 15 reads the
contact position P4 associated with the package P from
the storage part 15A, and outputs the pulses to the fifth
drive part44 in a number corresponding to the movement
distance such that the package plate 34 is positioned at
the contact position P4.

[0071] When the suction mouth 28 has failed in catch-
ing of the second yarn Y2 at the contact position P4, the
machine control device 15 adjusts the contact position
P4. In the present embodiment, the machine control de-
vice 15 adjusts the contact position P4 when the suction
mouth 28 has failed in catching of the second yarn Y2 a
predetermined number of times or more, or when the
number of failures in catching of the second yarn Y2 in
a predetermined period of time is larger than the number
of successes. The number of times and/or the predeter-
mined period of time can be set by an operator’s opera-
tion of the input keys 17. The operator inputs, with the
input keys 17, the number of times and/or the predeter-
mined period of time (information relating to failure in
catching of the second yarn Y2 with the suction mouth
28 for one contact position P4). The following explanation
illustrates the case where the machine control device 15
adjusts the contact position P4 when the suction mouth
28 has failed in catching of the second yarn Y2 a prede-
termined number of times or more.

[0072] When the suction mouth 28 has failed in catch-
ing of the second yarn Y2 a predetermined number of
times or more at one contact position P4 and the suction
mouth 28 performs catching of the second yarn Y2 next,
the machine control device 15 moves the package plate
34 by a distance longer than the predetermined distance
by which the package plate 34 has been moved from the
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standby position P3 to position the package plate 34 at
the previous contactposition P4. Specifically, the ma-
chine control device 15 increases the number of pulses
(increases the movement distance) output to the fifth
drive part44. For example, as illustrated in FIG. 8(a), the
distance between the catching part 28a of the suction
mouth 28 and the package P is the distance D, with the
initial contact position P4 where the suction mouth 28
has failed in catching of the second yarn Y2 a predeter-
mined number of times or more. The machine control
device 15 increases the number of pulses output to the
fifth drive part 44 to change the contact position P4. In
this manner, as illustrated in FIG. 8(b), the distance D1
between the package P positioned with the package plate
34 positioned at the changed contact position P4 and the
catching part 28a of the suction mouth 28 is longer than
the distance D (D < D1).

[0073] When the suction mouth 28 has failed in catch-
ing of the second yarn Y2 a predetermined number of
times or more at the changed contact position P4, the
machine control device 15 moves the package plate 34
by a distance shorter than the predetermined distance
by which the package plate 34 has been moved from the
standby position P3 to position the package plate 34 at
such contact position P4. Specifically, the machine con-
trol device 15 decreases the number of pulses (for ex-
ample, decreases few pulses) output to the fifth drive part
44. The machine control device 15 shortens the distance
by a certain distance (decreases the number of pulses
by a fixed number of pulses (for example, two to three
pulses)) when the diameter of the package P is smaller
than the predetermined value, and shortens the prede-
termined distance linearly or in a stepped manner (de-
creases the number of pulses linearly or in a stepped
manner) when the diameter of the package P is equal to
or larger than the predetermined value. In this manner,
as illustrated in FIG. 8(c), the distance D2 between the
package P positioned with the package plate 34 posi-
tioned at the changed contact position P4 and the catch-
ing part 28a of the suction mouth 28 is shorter than the
distance D1 (D1 < D2). The machine control device 15
shortens the predetermined distance until the number of
failures in catching of the second yarn Y2 with the suction
mouth 28 becomes smaller than the predetermined
number of times, to adjust the contact position P4. When
the number of failures in catching of the second yarn Y2
with the suction mouth 28 becomes smaller than the pre-
determined number of times, the machine control device
15 stores, in the storage part 15A, the contact position
P4 of the package plate 34 in this state in association
with the lot.

[0074] As described above, in the spinning machine 1
according to the present embodiment, the machine con-
trol device 15 adjusts the contact position P4 of the pack-
age plate 34. The position of the package P separated
from the winding drum 22 is adjusted by contact with the
package plate 34. For this reason, in the spinning ma-
chine 1, the contact position P4 is adjusted in accordance
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with the characteristics of the package P, so that the dis-
tance between the catching part 28a of the suction mouth
28 and the package P can be adjusted to an optimum
distance to catch the second yarn Y2. Accordingly, the
spinning machine 1 enables improvement in accuracy of
catching the second yarn Y2 with the suction mouth 28.
[0075] The spinning machine 1 according to the
present embodiment includes the storage part 15A stor-
ing therein the contact position P4 of the package plate
34 for each of the lots of the packages P. The machine
control device 15 controls the fifth drive part 44 on the
basis of the contact position P4 stored in the storage part
15A. This structure enables adjustment of the distance
between the catching part 28a of the suction mouth 28
and the package P to an optimum distance for each of
the lots.

[0076] In the spinning machine 1 according to the
present embodiment, when the suction mouth 28 has
failed in catching of the second yarn Y2, the machine
control device 15 adjusts the contact position P4 such
that the distance is set longer than the predetermined
distance to position the suction mouth 28 at the contact
position P4 where catching has failed. This structure en-
ables setting of the contact position P4 to a position other
than the contact position P4 where catching of the second
yarn Y2 has failed. Thus, this structure enables the spin-
ning machine 1 to adjust the distance between the catch-
ing part 28a of the suction mouth 28 and the package P
to an optimum distance.

[0077] In the spinning machine 1 according to the
present embodiment, the machine control device 15 ad-
justs the contact position P4 such that the predetermined
distance is increased when the suction mouth 28 has
failed in catching of the second yarn Y2, and adjusts the
contact position P4 such that the predetermined distance
is shortened when the suction mouth 28 has failed in
catching of the second yarn Y2 at the previous contact
position P4. When the distance between the catching
part 28a of the suction mouth 28 and the package P is
too short, disorder may occur on the surface (surface
layer) of the package P. For this reason, in the spinning
machine 1, the predetermined distance is increased first
to increase the distance between the catching part 28a
ofthe suction mouth 28 and the package P, and thereafter
the predetermined distance is shortened to shorten the
distance between the catching part 28a of the suction
mouth 28 and the package P. With this structure, the
spinning machine 1 enables adjustment of the distance
between the catching part 28a of the suction mouth 28
and the package P to an optimum distance while avoiding
occurrence of disorder on the surface of the package P.
[0078] In the spinning machine 1 according to the
presentembodiment, the machine control device 15 con-
trols the fifth drive part 44 such that the predetermined
distance is shortened in accordance with increase in di-
ameter of the package P. When an input is made with
the input keys 17, the machine control device 15 adjusts
the contact position P4 such that the predetermined dis-

10

15

20

25

30

35

40

45

50

55

10

tance is increased even when the diameter of the pack-
age P increases. Generally, in the spinning machine 1,
the movement distance of the package plate 34 is short-
ened when the diameter of the package P increases. In
the spinning machine 1, when an operation by an oper-
ator is performed, an operation different from usual is
performed to adjust the contact position P4 of the pack-
age plate 34. With this structure, the spinning machine
1 enables proper adjustment of the contact position P4.
[0079] In the spinning machine 1 according to the
present embodiment, the machine control device 15 con-
trols the fifth drive part 44 such that the package plate
34 is moved from the origin position by the predetermined
distance after the origin position of the package plate 34
is detected with the first detector 50. This structure ena-
bles movement of the package plate 34 to the contact
position P4 with high accuracy.

[0080] In the spinning machine 1 according to the
present embodiment, the machine control device 15
causes the package plate 34 to stand by at the origin
position detected with the first detector 50. In this struc-
ture, the standby position P3 of the package plate 34 is
the origin position. Thus, it suffices that the fifth drive part
44 moves the package plate 34 between the standby
position P3 (origin position) and the contact position P4.
This structure enables simplification of control in the spin-
ning machine 1.

[0081] In the spinning machine 1 according to the
present embodiment, the fifth drive part 44 is a stepping
motor. The machine control device 15 adjusts the pre-
determined distance of the package plate 34 with the
number of pulses output to the fifth drive part 44. This
structure enables movement of the package plate 34 with
high accuracy.

[0082] In the spinning machine 1 according to the
present embodiment, the yarn joining carrier 3 includes
the second detector 52 detecting movement of the pack-
age plate 34 from the standby position P3 to the contact
position P4. When the package plate 34 is not detected
with the second detector 52, there is the possibility that
some failure (such as contact with another object and
malfunction) has occurred in the package plate 34. This
structure enables the spinning machine 1 to notify the
operator that, for example, some failure has occurred in
the package plate 34, and promptly perform recovery
from the failure .

[0083] In the spinning machine 1 according to the
present embodiment, the package plate 34 is provided
with the detection target member 34c detectable with the
first detector 50 and the second detector 52. The second
detector 52 is disposed at a position closer to the winding
device 13 than the first detector 50 is. The first detector
50 may detect that the package plate 34 is positioned at
the standby position P3 by detecting the detection target
member 34c, and the second detector 52 may detect
movement of the package plate 34 by detecting the de-
tection target member 34c. This structure enables detec-
tion of the state in which the package plate 34 is posi-
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tioned at the origin position and movement of the package
plate 34, with a simple structure.

[0084] In the spinning machine 1 according to the
present embodiment, the machine control device 15 ad-
justs the contact position P4 on the basis of the diameter
of the package P. This structure enables adjustment of
the distance between the catching part 28a of the suction
mouth 28 and the package P at the time when the second
yarn Y2 of the package P is caught with the suction mouth
28 to an optimum distance, in accordance with the diam-
eter of the package P.

[0085] In the spinning machine 1 according to the
presentembodiment, the machine control device 15 per-
forms control to shorten the predetermined distance by
a certain distance when the diameter of the package P
is smaller than the predetermined value, and shorten the
predetermined distance linearly or in a stepped manner
when the diameter of the package P is equal to or larger
than the predetermined value. When the diameter of the
package P is small, the package P has a large curvature.
In this case, when the predetermined distance is short-
ened linearly or in a stepped manner in accordance with
the diameter of the package P, the distance between the
package P and the suction mouth 28 may become too
long. This may impede good catching of the second yarn
Y2 in the suction mouth 28. For this reason, control is
performed as described above in accordance with the
diameter of the package P. This structure enables ad-
justment of the distance between the catching part 28a
of the suction mouth 28 and the package P to an optimum
distance.

[0086] An embodiment of the present invention has
been described above. The present invention is, howev-
er, not always limited to the embodiment described
above. Various modifications are possible within the
range not departing from the gist of the invention.
[0087] The embodiment described above illustrates,
as an example of a textile machine, the spinning machine
1 including a plurality of spinning units 2. However, the
textile machine may be an automatic winder including a
plurality of winding units. In this case, the yarn feeder is
a support part supporting a bobbin or a package.
[0088] The embodiment described above illustrates,
as an example, an aspect in which the machine control
device 15 adjusts the contact position P4 of the package
plate 34. The spinning machine 1 may be switchable be-
tween a mode in which the contact position P4 is auto-
matically adjusted and a mode in which the contact po-
sition P4 is not automatically adjusted.

[0089] The embodiment described above illustrates,
as an example, an aspect in which the contact position
P4 of the package plate 34 is automatically adjusted in
the machine control device 15. However, adjustment of
the contact position P4 with the machine control device
15 may be performed on the basis of an operator’s op-
eration. In this case, the operator inputs information to
adjust the contact position P4 with the input keys 17.
Specifically, for example, the operator inputs information
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relating to the movement distance (the numerical value
indicating the movement distance or the number of puls-
es) of the package plate 34. The machine control device
15 adjusts the contact position P4 on the basis of the
input movement distance. When a plurality of yarn joining
carriers 3 are provided, the machine control device 15
may adjust the contact positions P4 of the respective
package plates 34 of the yarn joining carriers 3 together.
As another example, the machine control device 15 may
adjust the contact position P4 of the package plate 34 of
each of the yarn joining carriers 3 separately.

[0090] The embodiment described above illustrates,
as an example, an aspect in which, in adjustment of the
contact position P4 of the package plate 34, the move-
ment distance of the package plate 34 is increased first,
and thereafter the movement distance of the package
plate 34 is shortened. However, the movement distance
of the package plate 34 may be shortened first, and there-
after the movement distance of the package plate 34 may
be increased gradually.

[0091] The embodiment described above illustrates,
as an example, an aspect in which the method for ad-
justing the contact position P4 (predetermined distance)
is changed between the case where the diameter of the
package P is smaller than the predetermined value and
the case where the diameter of the package P is equal
to or larger than the predetermined value, when the con-
tact position P4 of the package plate 34 is set in accord-
ance with the diameter of the package P. The method
for adjusting the contact position P4 may be used only
when the contact position P4 is adjusted in the case
where the suction mouth 28 has failed in catching of the
second yarn Y2.

[0092] The embodiment described above illustrates,
as an example, an aspect in which the machine control
device 15 performs control to shorten the predetermined
distance by a certain distance when the diameter of the
package P is smaller than the predetermined value, and
shorten the predetermined distance linearly or in a
stepped manner when the diameter of the package P is
equal to or larger than the predetermined value. Howev-
er, the predetermined distance may be increased linearly
or in a stepped manner when the diameter of the package
P is smaller than the predetermined value. It suffices that
the machine control device 15 changes the method for
adjusting the contact position P4 (predetermined dis-
tance) between the case where the diameter of the pack-
age P is smaller than the predetermined value and the
case where the diameter of the package P is equal to or
larger than the predetermined value.

[0093] The embodiment described above illustrates,
as an example, an aspect in which the package plate 34
is provided with the detection target member 34c, and
the detection target member 34c is detected with the first
detector 50 so as to detect the standby position (origin
position) P3 of the package plate 34. However, the stand-
by position P3 of the package plate 34 may be detected
by another method.
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[0094] The embodiment described above illustrates,
as an example, an aspect in which the storage part 15A
stores therein the contact position P4 (movement dis-
tance) according to the diameter of the package P for
each of the lots, and the machine control device 15 con-
trols the fifth drive part 44 on the basis of the contact
position P4 stored in the storage part 15A. However, the
storage part 15A may store no contact position P4 therein
for each of the lots. The storage part 15A may store there-
in information relating to failures in catching of the second
yarn Y2 with the suction mouth 28. In this case, the ma-
chine control device 15 adjusts the contact position P4
on the basis of the information stored in the storage part
15A. Specifically, the machine control device 15 adjusts
the contact position P4 to a contact position P4 other
than the contact position P4 where catching of the second
yarn Y2 has failed, on the basis of the information. Be-
cause the contact position P4 is adjusted on the basis of
the information (such as the failure rate and the number
of failures) relating to failures of catching, this structure
enables proper setting of the contact position P4 enabling
success in catching of the second yarn Y2. With this
structure, the spinning machine 1 is able to adjust the
distance between the catching part 28a of the suction
mouth 28 and the package P to an optimum distance.
[0095] The embodiment described above illustrates,
as an example, an aspectin which the yarn joining device
26, the suction pipe 27, the suction mouth 28, the yarn
guide 33, and the reverse rotation device 35 are driven
with the third drive part 42, the first drive part 40, the
second drive part 41, the fourth drive part 43, and the
sixth drive part 45, respectively. However, one drive part
may drive the yarn joining device 26, the suction pipe 27,
the suction mouth 28, the yarn guide 33, and the reverse
rotation device 35. As another example, one drive part
may drive at least two of the yarn joining device 26, the
suction pipe 27, the suction mouth 28, the yarn guide 33,
and the reverse rotation device 35.

[0096] The embodiment described above illustrates,
as an example, an aspect in which the fifth drive motor
44 is a stepping motor. However, the fifth drive part 44
may be a servo motor.

[0097] The embodiment described above illustrates,
as an example, an aspect in which the first to the sixth
drive parts 40 to 45 are motors or cylinders. However,
the first to the sixth drive parts 40 to 45 may be drive
sources other than the examples described above.
[0098] The embodiment described above illustrates,
as an example, an aspect in which the machine control
device 15 controls operations of the yarn joining carrier
3. However, the yarn joining carrier 3 may be controlled
with a carrier controller (control part) provided in the yarn
joining carrier 3. In this case, the unit controller 10 may
transmit a signal indicating yarn breakage or yarn cut to
the carrier controller of the yarn joining carrier 3, or the
signal may be transmitted from the unit controller 10 to
the carrier controller through the machine control device
15. As another example, the unit controller 10 may control
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operations of the yarn joining carrier 3.

[0099] The embodiment described above illustrates,
as an example, an aspect in which the package plate 34
includes the support arm 34a and the contact plate 34b.
However, the structure of the package plate 34 is not
limited to the example. The package plate may have any
structure as long as it has the structure of contacting the
package P by movement from the standby position P3
to the contact position P4.

[0100] The embodiment described above illustrates,
as an example, an aspect in which the spinning machine
1includesthe yarnjoining carrier 3 and the doffing carrier.
However, the yarn joining carrier may have a doffing func-
tion.

[0101] Inaddition to the embodiment described above,
the air spinning device 7 may further include a needle
provided to be retained with the fiber guiding part and
project to the inside of the spinning chamber so as to
prevent twist of the fiber bundle from being transmitted
to the upstream side of the air spinning device. As another
example, the air spinning device may prevent twist of the
fiber bundle from being transmitted to the upstream side
of the air spinning device with a downstream end portion
of the fiber guiding part instead of such a needle. As
another example, instead of the structures described
above, the air spinning device may include a pair of air
blowing nozzles twisting the fiber bundle in mutually op-
posite directions. The spinning machine may be an open-
end spinning machine.

[0102] In the embodiment described above, the yarn
storage device 11 has a function of drawing the yarn Y
from the air spinning device 7 in the spinning units 2.
However, the yarn Y may be drawn out of the air spinning
device 7 with a delivery roller and a nip roller. In this case,
the yarn storage device 11 may be omitted. As another
example, in this case, a slack tube absorbing slack of the
yarn 'Y by a suction air flow or a mechanical compensator
may be provided instead of the yarn storage device 11.
[0103] In the embodiment described above, the
traverse guide 23 is driven by motive power from the
second end frame 5 (that is, in common for a plurality of
the spinning units 2) . However, the devices (such as the
draft device and the winding device) of each of the spin-
ning units 2 may be driven independently.

[0104] The suction pipe 27 may include a nozzle to
twist the yarn end of the first yarn Y1.

[0105] In the traveling direction of the yarn Y, the ten-
sion sensor 9 may be disposed on the upstream side of
the yarn monitoring device 8. The unit controller 10 may
be provided for each of the spinning units 2. In the spin-
ning units 2, the yarn monitoring device 8, the tension
sensor 9, and the waxing device 12 may be omitted.
[0106] The embodiment described above illustrates,
as an example, an aspect of winding the cheese-shaped
package P as illustrated in FIG. 1. However, a conical
package may be wound.
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Reference Signs List

[0107] 1... SPINNING MACHINE (TEXTILE MA-
CHINE), 2... SPINNING UNIT (WINDING UNIT), 3...
YARN JOINING CARRIER, 7... AIR SPINNING DEVICE
(YARN FEEDER), 13... WINDING DEVICE, 15... MA-
CHINE CONTROL DEVICE (CONTROL PART), 28...
SUCTION MOUTH (CATCHING DEVICE), 34... PACK-
AGE PLATE (CONTACT DEVICE), 44... FIFTH DRIVE
PART (DRIVE PART), 50..FIRST DETECTOR,
52..SECOND DETECTOR, P... PACKAGE, P3..
STANDBY POSITION (STANDBY POSITION) P4...
CONTACT POSITION, Y... YARN, Y2.. SECOND
YARN.

Claims
1. A textile machine (1) comprising:

a plurality of winding units (2), each of which
including

a yarn feeder (7) configured to feed yarn
(Y), and

awinding device (13) configured to wind the
yarn (Y) fed from the yarn feeder (7) to form
a package (P);

a carrier (3) including

a contact device (34) configured to be mov-
able between a contact position (P4) where
the contact device (34) contacts the pack-
age (P) and a standby position (P3) where
the contact device (34) is separated from
the package (P),

adrive part (44) configured to move the con-
tact device (34) between the contact posi-
tion (P4) and the standby position (P3),

a catching device (28) configured to catch
the yarn (Y2) from the package (P), and

a first detector (50) configured to detect an
origin position (P3) of the contact device
(34) ; and

a control part (15) configured to adjust the con-
tact position (P4) and control the drive part (44)
to move the contact device (34) by a predeter-
mined distance from the origin position (P3) de-
tected with the first detector (50) such that the
contact device (34) is positioned at the adjusted
contact position (P4).

2. The textile machine (1) according to claim 1, further
comprising:

a plurality of the carriers (3); and
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an operating part (17) configured to receive an
input relating to an operation of the contact de-
vice (34), wherein

the control part (15) adjusts the contact position
(P4) of the contact device (34) of each of the
carriers (3) on the basis of details input in the
operating part (17).

The textile machine (1) according to claim 2, wherein
the operating part (17) receives an input of informa-
tion relating to the predetermined distance of the
contact device (34), and

the control part (15) adjusts the contact position (P4)
on the basis of the information relating to the prede-
termined distance.

The textile machine (1) according to claim 2 or 3,
wherein

the operating part (15) receives an input of informa-
tion relating to failures in catching of the yarn (Y2)
with the catching device (28), and

the control part (15) adjusts the contact position (P4)
on the basis of the information relating to failures in
catching of the yarn (Y2) .

The textile machine (1) according to any one of
claims 1 to 4, comprising a storage part (15A) con-
figured to store therein the contact position (P4) of
the contact device (34) for each of lots of the pack-
ages (P), wherein

the control part (15) controls the drive part (44) on
the basis of the contact position (P4) stored in the
storage part (15A).

The textile machine (1) according to any one of
claims 1 to 5, comprising a storage part (15A) con-
figured to store therein the contact position (P4) of
the contact device (34), wherein

the storage part (15A) stores therein information re-
lating to failures in catching of the yarn (Y2) with the
catching device (28), and

the control part (15) adjusts the contact position (P4)
on the basis of the information stored in the storage
part (15A).

The textile machine (1) according to any one of
claims 1 to 6, wherein

when the catching device (28) has failed in catching
ofthe yarn (Y2), the control part (15) adjusts the con-
tact position (P4) by changing a distance to be short-
er or longer than the predetermined distance which
has been used to position the contact device (34) at
the contact position (P4) where catching has failed.

The textile machine (1) according to claim 7, wherein
the control part (15) adjusts the contact position (P4)
such that the distance is set longer than the prede-
termined distance which has been used to position
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the contact device (34) at the contact position (P4)
where catching of the yarn (Y2) has failed, when the
catching device (28) has failed in catching of the yarn
(Y2), and adjusts the contact position (P4) such that
the distance is set shorter than the predetermined
distance which has been used to position the contact
device (34) at the contact position (P4), when the
catching device (28) has failed in catching of the yarn
(Y2) at the contact position (P4) .

The textile machine (1) according to any one of
claims 2 to 4, wherein

the control part (15) controls the drive part (44) such
that the predetermined distance is shortened in ac-
cordance with increase in a diameter of the package
(P), and

when an input is made with the operating part (17),
the control part (15) adjusts the contact position (P4)
such that the predetermined distance is increased
even when the diameter of the package (P) increas-
es.

The textile machine (1) according to any one of
claims 1 to 9, wherein the control part (15) controls
the drive part (44) such that the contact device (34)
is moved from the origin position (P3) by the prede-
termined distance after the origin position (P3) of the
contact device (34) is detected with the first detector
(50).

The textile machine (1) according to any one of
claims 1 to 10, wherein the control part (15) causes
the contact device (34) to stand by at the origin po-
sition (P3) detected with the first detector (50) .

The textile machine (1) according to any one of
claims 1 to 11, wherein

the drive part (44) is a stepping motor, and

the control part (15) adjusts the predetermined dis-
tance of the contact device (34) with a number of
pulses output to the drive part (44) .

The textile machine (1) according to any one of
claims 1to 12, wherein the carrier (3) includes a sec-
ond detector (52) configured to detect that the con-
tactdevice (34) has moved from the standby position
(P3) to the contact position (P4).

The textile machine (1) according to claim 13, where-
in

the contact device (34) includes a detection target
member (34c) detectable with the first detector (50)
and the second detector (52),

the second detector (52) is disposed at a position
closer to the winding device (13) than the first detec-
tor (50),

the first detector (50) detects that the contact device
(34) is positioned at the origin position (P3) by de-
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tecting the detection target member (34c), and

the second detector (52) detects movement of the
contact device (34) by detecting the detection target
member (34c).

The textile machine (1) according to any one of
claims 1 to 14, wherein the control part (15) adjusts
the contact position (P4) on the basis of a diameter
of the package (P).

The textile machine (1) according to claim 15, where-
in the control part (15) changes a method for adjust-
ing the contact position (P4) between a case where
the diameter of the package (P) is smaller than a
predetermined value and a case where the diameter
of the package (P) is equal to or larger than the pre-
determined value.

The textile machine (1) according to claim 16, where-
in the control part (15) adjusts the contact position
(P4) such that the predetermined distance is fixed
when the diameter of the package (P) is smaller than
the predetermined value, and adjusts the contact po-
sition (P4) such that the predetermined distance de-
creases linearly or in a stepped manner in accord-
ance with increase in the diameter of the package
(P) when the diameter of the package (P) is equal
to or larger than the predetermined value.
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