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(57) A yarn winding system 1 includes: a spinning
frame 3 configured to form a yarn supply bobbin 11; and
an automatic winder 4 configured to wind yarn 14 from
the yarn supply bobbin 11 to form a package 15. The
spinning frame 3 includes an output unit 31c configured
to output winding information related to a winding state
of the yarn 14 in the formed yarn supply bobbin 11. The
automatic winder 4 includes: an acquisition unit 41c con-

figured to acquire the winding information from the spin-
ning frame 3; a winding unit 43b configured to unwind
the yarn 14 from the yarn supply bobbin 11 and wind the
unwound yarn 14; and a control unit 52 configured to
control winding operation of the winding unit 43b. The
control unit 52 determines a winding speed of the yarn
14 in the winding unit 43b, based on the winding infor-
mation acquired by the acquisition unit 41c.
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Description

Technical Field

[0001] The present invention relates to a yarn winding
system, an automatic winder, a spinning frame, and a
yarn winding method.

Background Art

[0002] A yarn winding system including: a spinning
frame including a plurality of spinning units each config-
ured to form a yarn supply bobbin; and an automatic wind-
er including a plurality of winder units each configured to
wind yarn from the yarn supply bobbin to form a package
has been known (see Patent Literature 1, for example).

Citation List

Patent Literature

[0003] [Patent Literature 1] European Patent Applica-
tion Publication No. 2080825

Summary of Invention.

Technical Problem

[0004] Yarn supply bobbins differ in pitches of winding
of yarn, tightness of winding of yarn, etc. depending on
the settings in the spinning frame. In a conventional au-
tomatic winder, yarn is unwound and then wound at a
constant speed for all yarn supply bobbins, irrespective
of a winding state of yarn in the yarn supply bobbins.
However, if yarn is unwound at a constant speed from
all yarn supply bobbins, the problem as described below
may arise.
[0005] For example, when the pitch in downward wind-
ing of yarn (the process in which the yarn spun by a ring
spinning frame is wound from above to below when
wound on a yarn supply bobbin disposed upright) in a
yarn supply bobbin is relatively narrow, if the yarn un-
winding speed is high, the unwound yarn drags the ad-
jacent yarn, possibly causing a phenomenon called
sloughing in which the yarn drops off in the formof a ring-
shapedmass. When sloughing occurs, yarnbreakage is
more likely to happen. It is therefore necessary to tem-
porarily stop winding yarn and perform splicing operation,
which may reduce the work efficiency. By contrast, when
the pitch in downward winding of yarn in a yarn supply
bobbin is relatively wide, sloughing is less likely to occur.
In this case, it is not efficient to set the unwinding speed
of yarn to the same speed as when the pitch of yarn is
relatively narrow.
[0006] Various aspects of the present invention aim to
provide a yarn winding system, an automatic winder, a
spinning frame, and a yarn winding method that can im-
prove the work efficiency.

Solution to Problem

[0007] A yarn winding system according to one aspect
of the present invention is a yarn winding system includ-
ing: a spinning frame configured to form a yarn supply
bobbin; and an automatic winder configured to wind yarn
from the yarn supply bobbin to form a package. The spin-
ning frame includes an output unit configured to output
winding information related to a winding state of the yarn
in the formed yarn supply bobbin. The automatic winder
includes an acquisition unit configured to acquire the
winding information from the spinning frame, a winding
unit configured to unwind the yarn from the yarn supply
bobbin and wind the unwound yarn, and a control unit
configured to control winding operation of the winding
unit. The control unit determines a winding speed of the
yarn in the winding unit, based on the winding information
acquired by the acquisition unit.
[0008] In this yarn winding system, the output unit of
the spinning frame outputs winding information related
to a winding state of the yarn in the yarn supply bobbin.
The automatic winder acquires the winding information
output from the output unit of the spinning frame by the
acquisition unit to determine a winding speed of the yarn
in the winding unit based on the acquired winding infor-
mation. With this configuration, in the automatic winder,
the yarn can be unwound from the yarn supply bobbin,
according to the winding state of the yarn in the yarn
supply bobbin. Accordingly, in the automatic winder,
since unwinding of yarn suitable for the winding state of
yarn in the yarn supply bobbin can be carried out (un-
winding of yarn under a condition inappropriate for the
winding state of yarn can be avoided), reduction in work
efficiency due to sloughing and reduction in efficiency
resulting from the winding speed of yarn can be sup-
pressed. As a result, in the yarn winding system, the work
efficiency can be improved.
[0009] In one embodiment, the winding information
may include at least one of information indicating pitch
of winding of the yarn in the yarn supply bobbin, informa-
tion indicating tightness of winding of the yarn in the yarn
supply bobbin, and information indicating yarn tension
during winding of the yarn in the yarn supply bobbin. The
winding information includes these pieces of information
whereby in the automatic winder, the operation of the
winding unit can be controlled according to each infor-
mation. Accordingly, in the yarn winding system, the yarn
can be wound according to the winding state of yarn in
the yarn supply bobbin.
[0010] In one embodiment, the output unit and the ac-
quisition unit may be connected to be able to communi-
cate with each other. The output unit may output the wind-
ing information to the acquisition unit, and the acquisition
unit may acquire the winding information output from the
output unit. In this manner, the winding information is
directly output from the output unit to the acquisition unit
whereby the automatic winder can acquire the winding
information accurately and promptly.
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[0011] An automatic winder according to one aspect
of the present invention is an automatic winder config-
ured to wind yarn of a yarn supply bobbin supplied from
a spinning frame to form a package. The automatic wind-
er includes: an acquisition unit configured to acquire
winding information related to a winding state of the yarn
in the yarn supply bobbin from the spinning frame; a wind-
ing unit configured to unwind the yarn from the yarn sup-
ply bobbin and wind the unwound yarn; and a control unit
configured to control winding operation of the winding
unit. The control unit determines a winding speed of the
yarn in the winding unit, based on the winding information
acquired by the acquisition unit.
[0012] In this automatic winder, the acquisition unit ac-
quires winding information related to a winding state of
the yarn in the yarn supply bobbin from the spinning
frame. The control unit determines a winding speed of
the yarn in the winding unit, based on the winding infor-
mation acquired by the acquisition unit. With this config-
uration, in the automatic winder, the yarn can be unwound
from the yarn supply bobbin according to the winding
state of the yarn in the yarn supply bobbin. Accordingly,
in the automatic winder, since unwinding of yarn suitable
for the winding state of yarn in the yarn supply bobbin
can be carried out (unwinding of yarn under a condition
inappropriate for the winding state of yarn can be avoid-
ed), reduction in work efficiency due to sloughing and
reduction in efficiency resulting from the winding speed
of yarn can be suppressed. As a result, in the automatic
winder, the work efficiency can be improved.
[0013] A spinning frame according to one aspect of the
present invention is a spinning frame configured to form
a yarn supply bobbin to be supplied to an automatic wind-
er. The spinning frame includes an output unit configured
to output winding information related to a winding state
of yarn in the yarn supply bobbin.
[0014] In this spinning frame, the output unit outputs
winding information related to a winding state of yarn in
the yarn supply bobbin. When the automatic winder ac-
quires the winding information output from the output unit,
in the automatic winder, the yarn can be unwound from
the yarn supply bobbin according to the winding state of
yarn in the yarn supply bobbin. Accordingly, in the auto-
matic winder, since unwinding of yarn suitable for the
winding state of yarn in the yarn supply bobbin can be
carried out (unwinding of yarn under a condition inappro-
priate for the winding state of yarn can be avoided), re-
duction in work efficiency due to sloughing and reduction
in efficiency resulting from the winding speed of yarn can
be suppressed. As a result, in the spinning frame, the
work efficiency can be improved.
[0015] In one embodiment, the output unit may output
the winding information to the automatic winder. Thus,
in the spinning frame, the yarn can be wound according
to the winding state of yarn in the yarn supply bobbin in
the automatic winder that has acquired the winding in-
formation.
[0016] A yarn windingmethod according to one aspect

of the present invention is a yarn winding method per-
formed in a yarn winding system including a spinning
frame configured to form a yarn supply bobbin and an
automatic winder configured to wind yarn from the yarn
supply bobbin to formapackage. The yarn winding meth-
od includes: outputting, by the spinning frame, winding
information related to a winding state of the yarn in the
formed yarn supply bobbin; and acquiring, by the auto-
matic winder, the winding information output from the
spinning frame to determine a winding speed of the yarn
based on the winding information.
[0017] In this yarn winding method, the automatic wind-
er acquires the winding information output from the spin-
ning frame to determine a winding speed of the yarn
based on the winding information. Thus, the yarn can be
unwound from the yarn supply bobbin, according to the
winding state of yarn in the yarn supply bobbin. Accord-
ingly, since unwinding of yarn suitable for the winding
state of yarn in the yarn supply bobbin can be carried out
(unwinding of yarn under a condition inappropriate for
the winding state of yarn can be avoided), reduction in
work efficiency due to sloughing and reduction in efficien-
cy resulting from the winding speed of yarn can be sup-
pressed. As a result, in the yarn winding method, the
work efficiency can be improved.
[0018] In one embodiment, the spinning frame may
output the winding information including information in-
dicating pitch of winding of the yarn in the yarn supply
bobbin, and the automatic winder may set the winding
speed to a first reference speed or higher when pitch of
winding of the yarn is equal to or greater than a first ref-
erence value, and may set the winding speed to less than
the first reference speed when pitch of winding of the
yarn is less than the first reference value. Thus, in the
yarn winding method, unwinding of yarn can be carried
out according to the pitch of winding of yarn in the yarn
supply bobbin.
[0019] In one embodiment, the spinning frame may
output the winding information including information in-
dicating tightness of winding of the yarn in the yarn supply
bobbin, and the automatic winder may set the winding
speed to a second reference speed or higher when tight-
ness of winding of the yarn is equal to or greater than a
second reference value, and may set the winding speed
to less than the second reference speed when tightness
of winding of the yarn is less than the second reference
value. Thus, in the yarn windingmethod, unwinding of
yarn can be carried out according to the tightness of wind-
ing of yarn in the yarn supply bobbin.
[0020] In one embodiment, the spinning frame may
output the winding information including information in-
dicating yarn tension during winding of the yarn in the
yarn supply bobbin, and the automatic winder may set
the winding speed to a third reference speed or higher
when yarn tension is equal to or greater than a third ref-
erence value. Thus, in the yarn winding method, unwind-
ing of yarn can be carried out according to the yarn ten-
sion during winding of yarn in the yarn supply bobbin.
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Advantageous Effects of Invention

[0021] According to various aspects of the present in-
vention, the work efficiency can be improved.

Brief Description of Drawings

[0022]

FIG. 1 is a front view of a yarn winding system ac-
cording to one embodiment;
FIG. 2 is a perspective view of trays, empty bobbins,
and a yarn supply bobbin that are conveyed in the
yarn winding system in FIG. 1;
FIG. 3 is a side view of a spinning unit of the yarn
winding system in FIG. 1;
FIG. 4 is a side view of a winder unit of the yarn
winding system in FIG. 1;
FIG. 5 is a block diagram illustrating a configuration
of the yarn winding system; and
FIG. 6 is a partially enlarged view of the yarn supply
bobbin.

Description of Embodiments

[0023] Preferred embodiments will be described in de-
tail below with reference to the accompanying drawings.
In the description of the drawings, like or equivalent ele-
ments are designated by like numerals, and duplicate
description is omitted.
[0024] As depicted in FIG. 1, a yarn winding system 1
includes a roving frame 2, a spinning frame 3, an auto-
matic winder 4, and a bobbin transfer device 5. The roving
frame 2 generates roved yarn from a sliver, and winds
the roved yarn to form a roved yarn bobbin. The spinning
frame 3 generates yarn from the roved yarn, and winds
the yarn to form a yarn supply bobbin 11. The automatic
winder 4 winds the yarn from the yarn supply bobbin 11
to form a package. The bobbin transfer device 5 transfers
the yarn supply bobbin 11 from the spinning frame 3 to
the automatic winder 4, and transfers an empty bobbin
12 (bobbin around which yarn is not wound) from the
automatic winder 4 to the spinning frame 3. The bobbin
transfer device 5 is provided with a bobbin preparation
device and a residual yarn processing device, for exam-
ple. The bobbin preparation device performs preliminary
preparation for the automatic winder 4 to process the
yarn of the yarn supply bobbin 11. When yarn remains
on the bobbin 12 that has been discharged from the yarn
supply bobbin 11, the residual yarn processing device
removes the yarn to form an empty bobbin 12. For this
purpose, the bobbin transfer device 5 has a complicated
transfer path having many curves.
[0025] The yarn supply bobbin 11 and the empty bob-
bin 12 are transferred in a manner being set on respective
trays 6. As depicted in FIG. 2, each of the trays 6 has a
disk-like base portion 61, a pin 62 protruding upward from
the base portion 61, and a radio frequency (RF) tag 63

embedded in the base portion 61. The pin 62 is inserted
into the bottom portion 12a of each of the bobbins 12
whereby the yarn supply bobbin 11 and the empty bobbin
12 are set on the respective trays 6 with the top portions
12b of the bobbins 12 facing upward. The RF tag 63
stores therein information on the yarn supply bobbin 11
set on the tray 6. In the yarn winding system 1, the status
of the yarn supply bobbin 11 set on the tray 6 is managed
by a radio frequency identification (RFID: individual iden-
tification using radio waves) technology.
[0026] As depicted in FIG. 1, the roving frame 2 in-
cludes a control device 21 configured to control operation
of the roving frame 2 and a plurality of roving units 22
each configured to form a roved yarn bobbin. The control
device 21 includes a display unit 21a such as a display
and an operation unit 21b such as input keys. The display
unit 21a displays, for example, an operating status of
each roving unit 22. The operation unit 21b allows an
operator to set operating conditions, for example, of each
roving unit 22.
[0027] The spinning frame 3 includes a control device
31 configured to control operation of the spinning frame
3 and a plurality of spinning units 32 each configured to
form a yarn supply bobbin 11. The control device 31 in-
cludes a display unit 31a such as a display, an operation
unit 31b such as input keys, and a communication unit
(output unit) 31c (see FIG. 5). The display unit 31a dis-
plays, for example, an operating status of each of the
spinning units 32. The operation unit 31b allows the op-
erator to set operating conditions, for example, of each
of the spinning unit 32. The communication unit 31c com-
municates with the automatic winder 4. The communica-
tion unit 31c is connected to be able to communicate with
the communication unit 41c described later by radio or
by wire.
[0028] As depicted in FIG. 3, the spinning unit 32 in-
cludes a drafting device 33 and a twisting device 34.
[0029] The drafting device 33 includes a back roller
pair 33a, a middle roller pair 33b, and a front roller pair
33c. Each pair of the back roller pair 33a, the middle roller
pair 33b, and the front roller pair 33c are configured with
a bottom roller and a top roller. Around the rollers con-
stituting the middle roller pair 33b, apron belts are each
wound. In the drafting device 33, the back roller pair 33a,
the middle roller pair 33b, and the front roller pair 33c are
rotated at a predetermined speed ratio, whereby a roved
yarn 13 that has been unwound from a roved yarn bobbin
is drafted.
[0030] The twisting device 34 includes a spindle shaft
35, a ring rail 36, a ring 37, and a traveller 38. The spindle
shaft 35 holds the bottom portion 12a of a bobbin 12 with
the top portion 12b of the bobbin 12 facing upward, and
rotates the bobbin 12. The ring rail 36 is movable in the
axial direction of the bobbin 12. The ring 37 is fixed to
the ring rail 36. The traveller 38 is supported by the ring
37, and is movable along the ring 37.
[0031] In the twisting device 34, roved yarn 13 that has
been drafted by the drafting device 33 is inserted into a
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space between the ring 37 and the traveller 38, and an
end portion of the roved yarn 13 is fixed to the bobbin
12. In the twisting device 34, in this state, when the spin-
dle shaft 35 rotates the bobbin 12, the traveller 38 moves
along the ring 37 in a manner being pulled by the roved
yarn 13. At this time, the ring rail 36 gradually moves from
the bottom portion 12a side to the top portion 12b side
while reciprocating within a predetermined range along
the axial direction of the bobbin 12. In the twisting device
34, rotation of the traveller 38 lags behind rotation of the
bobbin 12, whereby the roved yarn 13 is twisted to form
yarn 14, and the yarn 14 is wound by the bobbin 12 to
form a yarn supply bobbin 11.
[0032] The spinning frame 3 including the spinning
units 32 each configured as described above is of what
is called a simultaneous doffing type. Specifically, the
spinning frame 3 stocks a plurality of empty bobbins 12
transferred from the automatic winder 4 by the bobbin
transfer device 5, simultaneously sets the empty bobbins
12 on the respective spinning units 32, and simultane-
ously starts yarn winding. When winding of yarn has been
completed in the respective spinning units 32 and yarn
supply bobbins 11 have been formed, the spinning frame
3 simultaneously doffs all of the yarn supply bobbins 11.
Subsequently, the spinning frame 3 pulls empty bobbins
12 that have been already stocked out of the correspond-
ing trays 6 and simultaneously sets the empty bobbins
on the respective spinning units 32 again and, instead,
simultaneously sets the doffed yarn supply bobbins 11
on the trays 6.
[0033] The communication unit 31c of the control de-
vice 31 transmits winding information related to a winding
state of yarn 14 in the yarn supply bobbin 11 formed in
the spinning unit 32 to the automatic winder 4. The wind-
ing information at least includes information indicating
the pitch of winding of yarn 14 in the yarn supply bobbin
11, information indicating the tightness of winding of yarn
14 in the yarn supply bobbin 11, and information indicat-
ing the yarn tension during winding of yarn 14 in the yarn
supply bobbin 11.
[0034] In the present embodiment, the winding infor-
mation is setting values related to formation of the yarn
supply bobbin 11 that are input by the operator in the
operation unit 31b. Specifically, as depicted in FIG. 6,
the setting values include an upward winding pitch P1 of
yarn and a downward winding pitch P2 of yarn in the yarn
supply bobbin 11. As used herein the downward winding
refers to a state in which yarn 14 is wound from the top
portion 12b side to the bottom portion 12a side of the
bobbin 12 in the yarn supply bobbin 11. The upward wind-
ing refers to a state in which yarn 14 is wound from the
bottom portion 12a side to the top portion 12b side of the
bobbin 12 in the yarn supply bobbin 11. In the yarn supply
bobbin 11, the downward winding pitch P2 is usually set
wider than the upward winding pitch P1.
[0035] The setting values also include a P value indi-
cating the hardness (Shore hardness) of winding of yarn
14 in the yarn supply bobbin 11. The P value is rebound

hardness in the vicinity of the central portion of the yarn
supply bobbin 11. The setting values also include a ten-
sion value indicating the yarn tension during winding of
yarn 14 in the yarn supply bobbin 11.
[0036] The communication unit 31c transmits the wind-
ing information at a predetermined timing to the automat-
ic winder 4. The predetermined timing may be when the
setting values related to formation of the yarn supply bob-
bin 11 are input (when an instruction to change lots is
given) or may be periodic. The predetermined timing may
be when all the yarn supply bobbins 11 are simultane-
ously doffed or when a request for winding information
is accepted from the automatic winder 4.
[0037] As depicted in FIG. 1, the automatic winder 4
includes a control device 41 configured to control oper-
ation of the automatic winder 4 and a plurality of winder
units 42 each configured to form a package 15 (see FIG.
4). The control device 41 includes a display unit 41a such
as a display, an operation unit 41b such as input keys,
and a communication unit (acquisition unit) 41c (see FIG.
5). The display unit 41a displays, for example, an oper-
ating status of each of the winder units 42. The operation
unit 41b allows the operator to set operating conditions,
for example, of each of the winder unit 42. The commu-
nication unit 41c communicates with the spinning frame
3. The communication unit 41c is connected to be able
to mutually communicate with the communication unit
31c. The control device 41 also controls the operation of
the bobbin transfer device 5.
[0038] As depicted in FIG. 4, the winder unit 42 in-
cludes a winding device 43, a tension applying device
44, a yarn monitoring device 45, an upper yarn catching
device 46, a lower yarn catching device 47, a splicing
device 48, and a unit controlling unit (control unit) 52.
[0039] The winding device 43 includes a cradle 43a
and a winding drum (winding unit) 43b. The cradle 43a
supports a package 15. The winding drum 43b rotates
the package 15 while traversing the yarn 14. Thus, the
yarn 14 is wound (unwound) from a yarn supply bobbin
11 set at a predetermined position to form the package
15. The winding drum 43b is driven by a drive motor 43d
(see FIG. 5). The operation of the drive motor 43d, that
is, the winding drum 43b is controlled by the unit control-
ling unit 52. The tension applying device 44 applies a
predetermined tension to the yarn 14 that is travelling
from the yarn supply bobbin 11 to the package 15.
[0040] The yarn monitoring device 45 monitors the
travelling yarn 14 to detect a yarn defect (thickness ab-
normality of yarn 14, mixing of foreign matter into yarn
14, etc.). When a yarn defect has been detected, the yarn
14 is cut by a cutter separately provided. When the yarn
14 has been cut, the upper yarn catching device 46 catch-
es a yarn end of the yarn 14 on the package 15 side, and
guides the yarn end to the splicing device 48. When the
yarn 14 has been cut, the lower yarn catching device 47
catches a yarn end of the yarn 14 on the yarn supply
bobbin 11 side, and guides the yarn end to the splicing
device 48. The splicing device 48 splices the yarn ends
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that have been guided by the upper yarn catching device
46 and the lower yarn catching device 47 to each other.
[0041] The unit controlling unit 52 centrally controls the
operation of the winding device 43, the tension applying
device 44, the yarn monitoring device 45, the upper yarn
catching device 46, the lower yarn catching device 47,
and the splicing device 48. The unit controlling unit 52
includes, for example, a central processing unit (CPU),
a read only memory (ROM), a random access memory
(RAM), and an input/output (I/O) port. The ROM has a
program stored therein for controlling the configuration
of a winding unit body 16. The parts in the winder unit 42
and the control device 41 are connected to the I/O port
to communicate, for example, control information. Thus,
the unit controlling unit 52 can control the operation of
the parts in the winder unit 42.
[0042] The unit controlling unit 52 determines the wind-
ing speed of yarn in the winding drum 43b, based on the
winding information received by the communication unit
41c. Specifically, the communication unit 41c receives
and acquires the winding information transmitted from
the communication unit 31c of the spinning frame 3. The
communication unit 41c outputs the acquired winding in-
formation to the unit controlling unit 52 in each of the
winder units 42. The unit controlling unit 52 receives the
winding information output from the communication unit
41c and controls the drive motor 43d based on the setting
values indicated by the winding information to determine
the winding speed of yarn 14 in the winding drum 43b.
[0043] Specifically, for example, when the winding in-
formation indicates that the downward winding pitch P2
is equal to or greater than a predetermined reference
pitch (first reference value), the unit controlling unit 52
sets the rotational speed of the drive motor 43d to a pre-
determined reference speed (first reference speed) or
higher to increase the winding speed of yarn in the wind-
ing drum 43b, in unwinding from the yarn supply bobbin
11 to which the winding information is applied. Thus, in
the winder unit 42, the unwinding speed of yarn 14 in the
yarn supply bobbin 11 is increased.
[0044] For example, when the winding information in-
dicates that the downward winding pitch P2 is less than
a predetermined reference pitch, the unit controlling unit
52 sets the rotational speed of the drive motor 43d to less
than a predetermined reference speed to decrease the
winding speed of yarn in the winding drum 43b, in un-
winding from the yarn supply bobbin 11 to which the wind-
ing information is applied. Thus, in the winder unit 42,
the unwinding speed of yarn 14 in the yarn supply bobbin
11 is decreased. For the upward winding pitch P1, the
unit controlling unit 52 also determines the winding speed
of yarn 14 in the winding drum 43b based on a reference
pitch.
[0045] The reference pitch and the reference speed
are values set according to conditions such as yarn count
and kind and set appropriately, for example, based on
experiments. The unit controlling unit 52 may determine
the rotational speed of the drive motor 43d according to

the difference of the value of the downward winding pitch
P2 from the reference pitch. Alternatively, the unit con-
trolling unit 52 may set a plurality of thresholds for the
difference of the downward winding pitch P2 from the
reference pitch to determine the rotational speed of the
drive motor 43d in stages based on the thresholds.
[0046] For example, when the winding information in-
dicates that the P value of the hardness of the yarn supply
bobbin 11 is equal to or greater than a reference P value
(second reference value) (the yarn 14 is wound relatively
tightly), the unit controlling unit 52 sets the rotational
speed of the drive motor 43d to a predetermined refer-
ence speed (second reference speed) or higher to in-
crease the winding speed of yarn in the winding drum
43b, in unwinding from the yarn supply bobbin 11 to which
the winding information is applied. Thus, in the winder
unit 42, the unwinding.speed of yarn 14 in the yarn supply
bobbin 11 is increased.
[0047] For example, when the winding information in-
dicates that the P value of the hardness of the yarn supply
bobbin 11 is less than a reference P value (the yarn 14
is wound relatively loosely), the unit controlling unit 52
sets the rotational speed of the drive motor 43d to less
than a predetermined reference speed to decrease the
winding speed of yarn in the winding drum 43b, in un-
winding from the yarn supply bobbin 11 to which the wind-
ing information is applied. Thus, in the winder unit 42,
the unwinding speed of yarn 14 in the yarn supply bobbin
11 is decreased. The reference value is a value set ac-
cording to conditions such as yarn count and kind and
set appropriately, for example, based on experiments.
[0048] For example, when the winding information in-
dicates that the tension value indicating the yarn tension
during winding of yarn 14 in the yarn supply bobbin 11
is equal to or greater than a reference tension value (third
reference value) (yarn 14 is wound relatively tightly), the
unit controlling unit 52 sets the rotational speed of the
drive motor 43d to a predetermined reference speed
(third reference speed) or higher to increase the winding
speed of yarn in the winding drum 43b, in the same man-
ner as when the P value of the hardness of the yarn supply
bobbin 11 is equal to or greater than a reference value.
This is because when the tension value is higher than a
reference value, the P value of the hardness of the yarn
supply bobbin 11 is higher than a reference value.
[0049] As depicted in FIG. 1, the bobbin transfer device
5 includes an RF writer 51. When a yarn supply bobbin
11 is transferred from the spinning frame 3 to the auto-
matic winder 4, the RF writer 51 writes information on
the yarn supply bobbin 11 on the RF tag 63 of the tray 6
on which the yarn supply bobbin 11 is set. The information
on the yarn supply bobbin 11 includes unit identification
information for identifying a spinning unit 32 that has
formed the yarn supply bobbin 11 and doffing information
for identifying timing of simultaneous doffing. The RF writ-
er 51 may be provided to an exit of the spinning frame 3
in the transfer direction of the yarn supply bobbin 11.
Alternatively, the RF writer 51 may be provided to every
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spinning unit 32.
[0050] When the yarn supply bobbin 11 has been set
on the winder unit 42 of the automatic winder 4, the in-
formation written on the RF tag 63 by the RF writer 51 is
read by an RF reader 49 provided to each of the winder
units 42, and is transmitted to the control device 41 of
the automatic winder 4. Based on this information, the
control device 41 can identify the spinning unit 32 that
has formed the yarn supply bobbin 11 and the timing of
simultaneous doffing for the yarn supply bobbin 11 set
on the winder unit 42.
[0051] As explained above, in the yarn winding system
1 according to the present embodiment, the spinning
frame 3 includes the communication unit 31c configured
to output winding information related to the winding state
of yarn 14 in the yarn supply bobbin 11 formed in the
spinning unit 32. The automatic winder 4 includes the
communication unit 41c configured to acquire the wind-
ing information output from the communication unit 31c
of the spinning frame 3. The automatic winder 4 deter-
mines the winding speed of yarn 14 in the winding drum
43b based on the acquired winding information. Because
of this configuration, in the automatic winder 4, yarn 14
can be unwound from the yarn supply bobbin 11 accord-
ing to the winding state of yarn 14 in the yarn supply
bobbin 11. Accordingly, in the automatic winder 4, un-
winding of yarn 14 suitable for the winding state of yarn
14 in the yarn supply bobbin 11 can be carried out. In
other words, since unwinding of yarn 14 under a condition
inappropriate for the winding state of yarn 14 can be
avoided, reduction in work efficiency due to sloughing
and reduction in efficiency resulting from the winding
speed of yarn 14 can be suppressed. As a result, the
work efficiency can be improved.
[0052] In the present embodiment, the winding infor-
mation includes information indicating the pitch of wind-
ing of yarn in the yarn supply bobbin 11 (the upward wind-
ing pitch P1 and the downward winding pitch P2), infor-
mation indicating the tightness of winding of yarn 14 in
the yarn supply bobbin 11 (P value), and information in-
dicating the yarn tension during winding of yarn in the
yarn supply bobbin (tension value). Because of the in-
clusion of these pieces of information, the operation of
the winding drum 43b can be controlled according to the
pieces of information in the unit controlling unit 52. Thus,
yarn 14 can be wound according to the winding state of
yarn 14 in the yarn supply bobbin 11.
[0053] In the present embodiment, the unit controlling
unit 52 of the automatic winder 4 sets the winding speed
to a reference speed or higher when the downward wind-
ing pitch P2 of yarn 14 is equal to or greater than a ref-
erence pitch, and sets the winding speed to less than the
reference speed when the downward winding pitch P2
of yarn 14 is less than the reference pitch. Thus, in the
automatic winder 4, unwinding of yarn 14 can be carried
out according to the pitch of winding of yarn 14 (the down-
ward winding pitch P2 of yarn 14) in the yarn supply bob-
bin 11.

[0054] In the present embodiment, the unit controlling
unit 52 of the automatic winder 4 sets the winding speed
to a reference speed or higher when the P value of the
hardness of the yarn supply bobbin 11 is equal to or great-
er than a reference P value, and sets the winding speed
to less than the reference speed when the P value of the
hardness of the yarn supply bobbin 11 is less than the
reference P value. Thus, in the automatic winder 4, un-
winding of yarn 14 can be carried out according to the
tightness of winding of yarn 14 in the yarn supply bobbin
11 (the P value of the hardness of the yarn supply bobbin
11) .
[0055] In the present embodiment, the unit controlling
unit 52 of the automatic winder 4 sets the winding speed
to a reference speed or higher when the tension value
indicating the yarn tension during winding of yarn 14 in
the yarn supply bobbin 11 is equal to or greater than a
reference tension value. Thus, unwinding of yarn can be
carried out according to the yarn tension during winding
of yarn in the yarn supply bobbin.
[0056] In the present embodiment, winding information
is directly transmitted from the communication unit 31c
of the spinning frame 3 to the communication unit 41c of
the automatic winder 4. Thus, the automatic winder 4 can
acquire winding information accurately and promptly.
[0057] Although one embodiment of the present inven-
tion has been described above, the present invention is
not limited to the embodiment. For example, in the fore-
going embodiment, the manner in which the unit control-
ling unit 52 of the automatic winder 4 controls the drive
motor 43d to determine the winding speed (unwinding
speed) of the winding drum 43b has been illustrated by
way of example. However, the automatic winder may in-
clude a yarn storing unit (winding unit) between the wind-
ing drum 43b and the yarn supply bobbin 11. In this con-
figuration, the unit controlling unit 52 may control the ro-
tational speed of a storage roller in the yarn storing unit
to determine the unwinding speed of the yarn supply bob-
bin 11. In this configuration, a yarn unwinding assist de-
vice may be provided, which restricts a balloon formed
when yarn 14 is unwound from the yarn supply bobbin 11.
[0058] In the foregoing embodiment, the manner in
which the unit controlling unit 52 increases or decreases
the rotational speed of the drive motor 43d from a pre-
determined reference speed based on the winding infor-
mation has been illustrated by way of example. In this
respect, the unit controlling unit 52 may control the op-
eration of the drive motor 43d so as to attain a rotational
speed corresponding to the value in each item indicated
by the winding information. Specifically, the rotational
speed of the drive motor 43d may be preset to correspond
one-to-one to the value of each item indicated by the
winding information, and the drive motor 43d may be con-
trolled based on the values.
[0059] In the foregoing embodiment, the setting values
related to formation of the yarn supply bobbin 11 have
been described as the winding information by way of ex-
ample. However, the winding information may be any
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other information. For example, the winding information
may be information indicating the state of the yarn supply
bobbin 11 detected by a sensor installed in the spinning
frame 3. The sensor detects and outputs the winding
state of yarn 14 (for example, pitch) in the yarn supply
bobbin 11. The sensor may be provided in each of the
spinning units 32 or may be provided in one or a prede-
termined number of spinning units 32.
[0060] When a sensor is provided in each of the spin-
ning units 32, the spinning unit 32 allows the winding
information indicating the winding state output from the
sensor to be written on the RF tag 63. The RF tag 63 is
then read in the winder unit 42 of the automatic winder
4 whereby the winding information can be acquired. Al-
ternatively, the spinning unit 32 allows identification in-
formation that can uniquely identify the formed yarn sup-
ply bobbin 11 to be written on the RF tag 63 and outputs
the identification information linked to the winding infor-
mation to the communication unit 31c. The communica-
tion unit 31c transmits the winding information output
from each of the spinning units 32 to the automatic winder
4. In the automatic winder 4, the identification information
is read from the RF tag 63 on the yarn supply bobbin 11
in the winder unit 42, and the corresponding winding in-
formation is acquired from among a plurality of winding
information received by the communication unit 41c,
based on the identification information.
[0061] When a sensor is provided in one or a prede-
termined number of spinning units 32, the winding infor-
mation indicating the winding state detected by the sen-
sor is transmitted from the communication unit 31c of the
spinning frame 3 to the automatic winder 4. When a pre-
determined number of sensors are provided, a plurality
of winding information output from the sensors are sub-
jected to predetermined processing (for example, aver-
aging) and output as a piece of winding information from
the communication unit 31c.
[0062] In the foregoing embodiment, information indi-
cating the pitch of winding of yarn 14 in the yarn supply
bobbin 11, information indicating the tightness of winding
of yarn 14 in the yarn supply bobbin 11, and information
indicating the yarn tension during winding of yarn 14 in
the yarn supply bobbin 11 have been described as the
winding information by way of example. However, the
winding information may not include these three pieces
of information or may include information other than
these three pieces of information.
[0063] In the foregoing embodiment, the manner in
which the winding information is directly transmitted from
the communication unit 31c of the spinning frame 3 to
the communication unit 41c of the automatic winder 4
has been described by way of example. However, the
method of acquiring the winding information in the auto-
matic winder 4 is not limited to this manner. For example,
the winding information output from the communication
unit 31c may be acquired by the communication unit 41c
through another device (for example, a server device).
[0064] In the foregoing embodiment, the manner in

which the winding information is acquired by the auto-
matic winder 4 through communication between the com-
munication unit 31c of the spinning frame 3 and the com-
munication unit 41c of the automatic winder 4 has been
described by way of example. However, the acquisition
of the winding information is not limited to communica-
tion. For example, the winding information may be written
on the RF tag 63 in the tray 6 in which the yarn supply
bobbin 11 is set. In this configuration, the winding infor-
mation is read by the RF reader 49 and transmitted to
the unit controlling unit 52 of the automatic winder 4.
[0065] In the foregoing embodiment, the manner in
which the control device 41 of the automatic winder 4
includes the communication unit 41c has been described
by way of example. However, the unit controlling unit 52
may include a communication unit (acquisition unit). Al-
though the manner in which the control device 31 of the
spinning frame 3 includes the communication unit 31c
has been described by way of example, the spinning unit
32 may include a communication unit (output unit).

Reference Signs List

[0066]

1 ... yarn winding system, 3 ... spinning frame, 4 ...
automatic winder, 11 ... yarn supply bobbin, 14 ...
yarn, 15 ... package, 31c ... communication unit (out-
put unit), 41c ... communication unit (acquisition
unit), 43b ... winding drum (winding unit), 52 ... unit
controlling unit (control unit).

Claims

1. A yarn winding system comprising:

a spinning frame configured to form a yarn sup-
ply bobbin; and
an automatic winder configured to wind yarn
from the yarn supply bobbin to form a package,
wherein
the spinning frame includes an output unit con-
figured to output winding information related to
a winding state of the yarn in the formed yarn
supply bobbin,
the automatic winder includes:

an acquisition unit configured to acquire the
winding information from the spinning
frame;
a winding unit configured to unwind the yarn
from the yarn supply bobbin and wind the
unwound yarn; and
a control unit configured to control winding
operation of the winding unit, and

the control unit determines a winding speed of
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the yarn in the winding unit, based on the winding
information acquired by the acquisition unit.

2. The yarn winding system according to claim 1,
wherein the winding information includes at least one
of information indicating pitch of winding of the yarn
in the yarn supply bobbin, information indicating
tightness of winding of the yarn in the yarn supply
bobbin, and information indicating yarn tension dur-
ing winding of the yarn in the yarn supply bobbin.

3. The yarn winding system according to claim 1 or 2,
wherein
the output unit and the acquisition unit are connected
to be able to communicate with each other,
the output unit outputs the winding information to the
acquisition unit, and
the acquisition unit acquires the winding information
output from the output unit.

4. An automatic winder configured to wind yarn of a
yarn supply bobbin supplied from a spinning frame
to form a package, the automatic winder comprising:

an acquisition unit configured to acquire winding
information related to a winding state of the yarn
in the yarn supply bobbin from the spinning
frame;
a winding unit configured to unwind the yarn
from the yarn supply bobbin and wind the un-
wound yarn; and
a control unit configured to control winding op-
eration of the winding unit, wherein
the control unit determines a winding speed of
the yarn in the winding unit, based on the winding
information acquired by the acquisition unit.

5. A spinning frame configured to form a yarn supply
bobbin to be supplied to an automatic winder, the
spinning frame comprising an output unit configured
to output winding information related to a winding
state of yarn in the yarn supply bobbin.

6. The spinning frame according to claim 5, wherein
the output unit outputs the winding information to the
automatic winder.

7. A yarn winding method performed in a yarn winding
system including a spinning frame configured to for-
ma yarn supply bobbin and an automatic winder con-
figured to wind yarn from the yarn supply bobbin to
form a package; the yarn winding method compris-
ing:

outputting, by the spinning frame, winding infor-
mation related to a winding state of the yarn in
the formed yarn supply bobbin; and
acquiring, by the automatic winder, the winding

information output from the spinning frame to
determine a winding speed of the yarn based on
the winding information.

8. The yarn winding method according to claim 7,
wherein
the spinning frame outputs the winding information
including information indicating pitch of winding of
the yarn in the yarn supply bobbin, and
the automatic winder sets the winding speed to a
first reference speed or higher when pitch of winding
of the yarn is equal to or greater than a first reference
value, and sets the winding speed to less than the
first reference speed when pitch of winding of the
yarn is less than the first reference value.

9. The yarn winding method according to claim 7 or 8,
wherein
the spinning frame outputs the winding information
including information indicating tightness of winding
of the yarn in the yarn supply bobbin, and
the automatic winder sets the winding speed to a
second reference speed or higher when tightness of
winding of the yarn is equal to or greater than a sec-
ond reference value, and sets the winding speed to
less than the second reference speed when tight-
ness of winding of the yarn is less than the second
reference value.

10. The yarn winding method according to any one of
claims 7 to 9, wherein
the spinning frame outputs the winding information
including information indicating yarn tension during
winding of the yarn in the yarn supply bobbin, and
the automatic winder sets the winding speed to a
third reference speed or higher when yarn tension
is equal to or greater than a third reference value.
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