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(54) YARN WINDING MACHINE AND SPINNING SYSTEM

(57) A yarn winding machine (1) winds yarn of a yarn
feeding bobbin (B) transferred from a spinning frame (2)
by a bobbin transfer device (3) to form a package (P),
and includes a controller (17). When a partial defect has
occurred in the yarn of the yarn feeding bobbin (B) in the
spinning frame (2), the controller (17) acquires first
yarn-defect information prepared by the spinning frame
(2) about the occurrence of the partial defect. The con-
troller (17) stops winding of the yarn from the yarn feeding

bobbin (B) upon determining that the yarn has been un-
wound from the yarn feeding bobbin (B) up to a position
corresponding to the partial defect of the first yarn-defect
information, based on yarn information of the yarn wound
from the yarn feeding bobbin (B) related to the first
yarn-defect information acquired and the first yarn-defect
information prepared by the spinning frame (2), when the
first yarn-defect information of the yarn feeding bobbin
(B) has been acquired.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a yarn winding
machine and a spinning system.

BACKGROUND

[0002] A spinning system including: a spinning frame
configured to form a yarn feeding bobbin onto which yarn
has been wound; and a yarn winding machine configured
to wind yarn of the yarn feeding bobbin transferred from
the spinning frame by a bobbin transfer device to form a
package is known (see PCT Publication No.
WO2018/212293, for example). In this spinning system,
quality information on the quality of a yarn feeding bobbin
is acquired. Whether the quality of the yarn feeding bob-
bin satisfies a quality reference value is determined
based on the quality information, and when the quality
reference value is not satisfied, yarn of the yarn feeding
bobbin is prevented from being wound by the yarn wind-
ing machine.

SUMMARY

[0003] Generally, there is a case in which yarn having
inconsistent yarn quality is wound in a bottom portion
(portion onto which yarn is to be wound first by a spinning
frame) of a yarn feeding bobbin to be wound by a yarn
winding machine. Due to such a partial defect of the yarn
feeding bobbin, the yarn winding machine has a problem
in which removal of a yarn defect and yarn splicing op-
eration are performed frequently. In this regard, in the
above-described conventional spinning system, a yarn
feeding bobbin that has been determined to be defective
is prevented from being wound by the yarn winding ma-
chine, and thus the problem can be avoided, but a portion
having normal yarn quality (portion other than the partial
defect) in the yarn feeding bobbin will be discarded with-
out being used.
[0004] In view of this, it is an object of the present dis-
closure to provide a yarn winding machine and a spinning
system that can prevent production efficiency from de-
creasing.
[0005] A yarn winding machine according to one as-
pect of the present disclosure is a yarn winding machine
configured to wind yarn of a yarn feeding bobbin trans-
ferred from a spinning frame by a bobbin transfer device
to form a package, and the yarn winding machine in-
cludes a controller. When a partial defect has occurred
in the yarn of the yarn feeding bobbin in the spinning
frame, the controller acquires first yarn-defect informa-
tion prepared by the spinning frame about the occurrence
of the partial defect. The controller causes winding of the
yarn from the yarn feeding bobbin to stop upon determin-
ing that the yarn has been unwound from the yarn feeding
bobbin up to a position corresponding to the partial defect

of the first yarn-defect information, based on yarn infor-
mation of the yarn wound from the yarn feeding bobbin
related to the first yarn-defect information acquired and
the first yarn-defect information prepared by the spinning
frame, when the first yarn-defect information of the yarn
feeding bobbin has been acquired.
[0006] In this yarn winding machine, the yarn up to the
position corresponding to the partial defect of the yarn
feeding bobbin related to the first yarn-defect information
(i.e., a portion of yarn having normal yarn quality) can be
wound without wasting it. Thus, production efficiency can
be prevented from decreasing.
[0007] In the yarn winding machine according to one
aspect of the present disclosure, the controller causes
this yarn feeding bobbin to be discharged as a defective
bobbin upon determining, based on the yarn information,
that the yarn has been unwound from the yarn feeding
bobbin up to the position corresponding to the partial de-
fect of the first yarn-defect information of the yarn feeding
bobbin. In this case, in the yarn winding machine, the
yarn having the partial defect of the yarn feeding bobbin
can be reliably prevented from being wound. Further-
more, by preventing deletion of a predictable defective
portion and successive occurrences of splicing, produc-
tion efficiency in the yarn winding machine is increased.
[0008] In the yarn winding machine according to one
aspect of the present disclosure, the first yarn-defect in-
formation may be information on yarn breakage in a bot-
tom portion of the yarn feeding bobbin. In this case, in
the yarn winding machine, the yarn up to the bottom por-
tion of the yarn feeding bobbin can be wound without
wasting it. Generally, the quality of yarn in a bottom por-
tion of a yarn feeding bobbin is more likely to be poor.
Thus, if the information on yarn breakage in the bottom
portion is considered, efficiency decrease when yarn
having a partial defect that occurs due to a production
problem of the spinning frame is wound by the yarn wind-
ing machine can be prevented.
[0009] The yarn winding machine according to one as-
pect of the present disclosure may further include a yarn-
length measuring mechanism configured to acquire, as
the yarn information, information on total length of the
yarn wound by the yarn winding machine or information
on length of the yarn unwound from the yarn feeding bob-
bin. Based on information on the total length of the yarn
wound by the yarn winding machine that the yarn-length
measuring mechanism has calculated or information on
the length of the yarn unwound from the yarn feeding
bobbin that the yarn-length measuring mechanism has
measured, the controller may determine that the yarn
has been unwound from the yarn feeding bobbin up to
the position corresponding to the partial defect of the first
yarn-defect information. In this case, the controller de-
termines, with the yarn-length measuring mechanism,
that the yarn has been unwound from the yarn feeding
bobbin up to the position corresponding to the partial de-
fect of the first yarn-defect information, and thus can more
accurately determine that the yarn has been unwound
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from the yarn feeding bobbin up to the position corre-
sponding to the partial defect of the first yarn-defect in-
formation. Only the defective portion of the yarn will be
discarded.
[0010] The yarn winding machine according to one as-
pect of the present disclosure may further include a yarn-
quality monitoring device configured to monitor a state
of the yarn to detect a yarn defect. The controller may
manage detection frequency of yarn defects measured
by the yarn-quality monitoring device as the yarn infor-
mation, and when the detection frequency of yarn defects
exceeds a predetermined specified frequency, the con-
troller may determine that the yarn has been unwound
from the yarn feeding bobbin up to the position corre-
sponding to the partial defect of the first yarn-defect in-
formation. In this case, without adding a special device
like the yarn-length measuring mechanism, the controller
can determine that the yarn has been unwound from the
yarn feeding bobbin up to the position corresponding to
the partial defect of the first yarn-defect information.
Thus, this aspect of the present disclosure can be
achieved without an increase in costs.
[0011] A spinning system according to one aspect of
the present disclosure is a spinning system including the
yarn winding machine described above and a spinning
frame. The yarn feeding bobbin may be transferred by
the bobbin transfer device in a manner set on a tray hav-
ing a storage section, the spinning frame or the bobbin
transfer device may include an information writing section
configured to write the first yarn-defect information to the
storage section, and the yarn winding machine may in-
clude an information reading section configured to read
the first yarn-defect information written by the information
writing section. In this case, the yarn winding machine
can acquire the first yarn-defect information of the yarn
feeding bobbin, using the information writing section, the
information reading section, and the tray having the stor-
age section.
[0012] In the spinning system according to one aspect
of the present disclosure, when an uneven twist has been
formed in the yarn of the yarn feeding bobbin, the spin-
ning frame acquires second yarn-defect information on
this uneven twist, and when yarn breakage has occurred
in the yarn of the yarn feeding bobbin at a frequency
equal to or higher than a first frequency, the spinning
frame acquires third yarn-defect information on the yarn
breakage at a frequency equal to or higher than the first
frequency. When having acquired the second yarn-de-
fect information or the third yarn-defect information of the
yarn feeding bobbin, the yarn winding machine does not
wind the yarn from this yarn feeding bobbin. In this case,
in the yarn winding machine, the yarn of the yarn feeding
bobbin related to the second yarn-defect information or
the third yarn-defect information can be prevented from
being wound.
[0013] In the spinning system according to one aspect
of the present disclosure, when having acquired the sec-
ond yarn-defect information or the third yarn-defect in-

formation of the yarn feeding bobbin, the yarn winding
machine may discharge this yarn feeding bobbin as a
defective bobbin without winding the yarn from the yarn
feeding bobbin. In this case, in the yarn winding machine,
the yarn of the yarn feeding bobbin related to the second
yarn-defect information or the third yarn-defect informa-
tion can be reliably prevented from being wound.
[0014] In the spinning system according to one aspect
of the present disclosure, when an uneven twist has been
formed in the yarn of the yarn feeding bobbin, the spin-
ning frame may acquire second yarn-defect information
on this uneven twist, and when yarn breakage has oc-
curred in the yarn of the yarn feeding bobbin at a fre-
quency equal to or higher than a first frequency, the spin-
ning frame may acquire third yarn-defect information on
the yarn breakage at a frequency equal to or higher than
the first frequency. When having acquired the second
yarn-defect information or the third yarn-defect informa-
tion of the yarn feeding bobbin, the yarn winding machine
may determine whether quality of this yarn feeding bob-
bin satisfies a predetermined quality reference value
based on the yarn information acquired when the yarn is
wound from the yarn feeding bobbin, and when having
determined that the quality reference value is not satis-
fied, the yarn winding machine may stop winding the yarn
from the yarn feeding bobbin. Defect information meas-
ured by the spinning frame cannot be checked as accu-
rately as the yarn-quality monitoring device, such as a
clearer, provided to the yarn winding machine. Thus, it
can be verified how accurate the quality of the defect
information measured by the spinning frame is by check-
ing the defect information measured by the spinning
frame with the yarn quality monitoring device, such as a
clearer, which is provided to the yarn winding machine.
After verification has been performed once, the defect
information measured by the spinning frame can be eval-
uated based on this verification result, and thus the reli-
ability of the defect information measured by the spinning
frame is increased.
[0015] In the spinning system according to one aspect
of the present disclosure, when yarn breakage has oc-
curred in the yarn of the yarn feeding bobbin at a fre-
quency lower than a first frequency and equal to or higher
than a second frequency, the spinning frame may acquire
fourth yarn-defect information on yarn breakage at a fre-
quency lower than the first frequency and equal to or
higher than the second frequency. When having acquired
the fourth yarn-defect information of the yarn feeding
bobbin, the yarn winding machine may determine wheth-
er quality of this yarn feeding bobbin satisfies a prede-
termined quality reference value based on the yarn in-
formation acquired when the yarn is wound from the yarn
feeding bobbin. When having determined that the quality
reference value is not satisfied, the yarn winding machine
may stop winding the yarn from the yarn feeding bobbin.
In this case, winding of the yarn of the yarn feeding bobbin
related to the fourth yarn-defect information by the yarn
winding machine is not always stopped, and if the yarn
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winding machine has determined that the quality refer-
ence value is satisfied, the yarn can be wound by the
yarn winding machine as usual.
[0016] In the spinning system according to one aspect
of the present disclosure, when having determined that
the quality reference value is not satisfied, the yarn wind-
ing machine may discharge this yarn feeding bobbin as
a defective bobbin. In this case, in the yarn winding ma-
chine, the yarn of the yarn feeding bobbin that does not
satisfy the quality reference value can be reliably pre-
vented from being wound.
[0017] In the spinning system according to one aspect
of the present disclosure, the bobbin transfer device may
include a discharge device capable of discharging out-
side a path the defective bobbin discharged by the yarn
winding machine. In this case, in the bobbin transfer de-
vice, the defective bobbin can be discharged.
[0018] In the spinning system according to one aspect
of the present disclosure, the yarn winding machine may
acquire the first yarn-defect information via communica-
tion or in response to operation input of an operator with
an operation part. In this case, the yarn winding machine
can acquire the first yarn-defect information of the yarn
feeding bobbin, using the communication or the opera-
tion input.
[0019] In the spinning system according to one aspect
of the present disclosure, the controller may perform: a
first process of grasping the amount of yarn of the yarn
feeding bobbin present in the yarn winding machine and
the bobbin transfer device; a second process of calcu-
lating, for each yarn feeding bobbin, the amount of yarn
of the yarn feeding bobbin that has been completely
wound at final doffing in the spinning frame; and a third
process of supply yarn in an amount needed for full wind-
ing to a predetermined winding unit of the yarn winding
machine . In the second process, the controller may, in
the yarn feeding bobbin having defective yarn, manage
both the length of normal yarn and the length of the de-
fective yarn. In the third process, the controller may, in
the yarn feeding bobbin having defective yarn, calculate
the amount of yarn except for the defective yarn and also
discharge the defective yarn without winding the defec-
tive yarn. By this control, yarn in an amount needed for
full winding can be supplied to the predetermined winding
unit, whereby the lot can be prevented from ending up
with an incompletely wound package.
[0020] According to the present disclosure, a spinning
system that can prevent production efficiency from de-
creasing can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIG. 1 is a side view illustrating a spinning system
according to one embodiment.
FIG. 2A is a perspective view illustrating a tray. FIG.
2B is a perspective view illustrating an empty bobbin.

FIG. 2C is a perspective view illustrating a yarn feed-
ing bobbin.
FIG. 3 is a side view illustrating a spinning unit of the
spinning system in FIG. 1.
FIG. 4 is a block diagram illustrating main parts of
the spinning system in FIG. 1.
FIG. 5 is a plan view illustrating the spinning system
in FIG. 1.
FIG. 6 is a front view illustrating an automatic winder
of the spinning system in FIG. 1.

DETAILED DESCRIPTION

[0022] As illustrated in FIG. 1, a spinning system 100
includes an automatic winder (yarn winding machine) 1
and a ring spinning frame (spinning frame) 2. The ring
spinning frame 2 generates yarn Y from roved yarn, and
winds the yarn Y onto an empty bobbin tube E (a bobbin
winding tube around which yarn Y is not wound) to form
a yarn feeding bobbin B. The automatic winder 1 winds
the yarn Y of the yarn feeding bobbin B transferred (con-
veyed) from the ring spinning frame 2 by a bobbin transfer
device 3 to form a package P. The bobbin transfer device
3 transfers the yarn feeding bobbin B from the ring spin-
ning frame 2 to the automatic winder 1, and transfers an
empty bobbin tube E from the automatic winder 1 to the
ring spinning frame 2.
[0023] The yarn feeding bobbin B and the empty bob-
bin tube E are each transferred in a manner set (placed)
on a tray T. As illustrated in FIG. 2A, each tray T has a
disk-like base portion T1, a pin T2 protruding upward
from the base portion T1, and a radio frequency (RF) tag
(storage section) T3 provided to the base portion T1.
Herein, the RF tag T3 may be embedded in the base
portion T1, or may be attached to an outer surface of the
base portion T1. The shape of the RF tag T3 is not limited
to a rectangular shape as illustrated in FIG. 2A, and may
be a doughnut shape (ring shape), for example. The RF
tag T3 stores therein identification information for identi-
fying a tray T to which this RF tag T3 is provided.
[0024] As illustrated in FIG. 2B and FIG. 2C, a pin T2
is inserted into bottom portion Ea of the bobbin tube E,
whereby the yarn feeding bobbin B and the bobbin tube
E that is a winding tube thereof are each set on the tray
T with the top portion Eb of the bobbin tube E facing
upward. The RF tag T3 stores therein yarn-defect infor-
mation on a defect of yarn Y in the yarn feeding bobbin
B set on the tray T. In the spinning system 100, the status
of the yarn feeding bobbin B set on the tray T is managed
by a radio frequency identification (RFID: individual iden-
tification using radio waves) technique. Herein, the con-
figuration of the tray T is not limited to the form described
above. For example, the shape of the base portion T1
does not have to be a disk shape, and the method of
setting the yarn feeding bobbin B and the empty bobbin
tube E does not have to be insertion of the pin T2. The
position of placing the RF tag T3 may be any position
where reading and writing can be performed with an RF
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writer (information writing section) 31 and RF readers
(information reading sections) 18, 41 described later.

Configuration of Ring Spinning Frame 2

[0025] The ring spinning frame 2 performs spinning
step at a previous step for the automatic winder 1. As
illustrated in FIG. 1, the ring spinning frame 2 includes a
spinning-machine control device 21 configured to control
operation of the ring spinning frame 2 and a plurality of
spinning units 20 each configured to form a yarn feeding
bobbin B. The spinning-machine control device 21 in-
cludes an electronic control unit having a central process-
ing unit (CPU), a read only memory (ROM), a random
access memory (RAM), an electrically erasable program-
mable read only memory (EEPROM), a communication
device, and storage device, for example. The spinning-
machine control device 21 includes a display section 21a
such as a display and an operation part 21b such as input
keys. The display section 21a displays, for example, an
operating status of each spinning unit 20. With the oper-
ation part 21b, various types of operation input are per-
formed by an operator, for example. The display section
21a and the operation part 21b may be configured with
a touch panel.
[0026] As illustrated in FIG. 3, the spinning unit 20 in-
cludes a drafting device 22 and a twisting device 23. The
drafting device 22 includes a back roller pair 22a, a middle
roller pair 22b, and a front roller pair 22c. Each of the
back roller pair 22a, the middle roller pair 22b, and the
front roller pair 22c includes a bottom roller and a top
roller. Around the rollers constituting the middle roller pair
22b, apron belts are each wound. In the drafting device
22, the back roller pair 22a, the middle roller pair 22b,
and the front roller pair 22c are rotated at a predetermined
speed ratio, whereby roved yarn Y1 that has been un-
wound from a roved yarn bobbin is drafted.
[0027] The twisting device 23 includes a spindle shaft
24, a ring rail 25, a ring 26, and a traveller 27. The spindle
shaft 24 holds the bottom portion Ea of a bobbin tube E
with the top portion Eb of the bobbin tube E facing upward,
and rotates the bobbin tube E. The ring rail 25 is movable
in the axial direction of the bobbin tube E. The ring 26 is
fixed to the ring rail 25. The traveller 27 is supported by
the ring 26, and is movable along the ring 26.
[0028] In the twisting device 23, roved yarn Y1 that has
been drafted by the drafting device 22. is inserted into a
space between the ring 26 and the traveller 27, and an
end portion of the roved yarn Y1 is fixed to the bobbin
tube E. In this state, when the spindle shaft 24 rotates
the bobbin tube E, the traveller 27 moves along the ring
26 in a manner pulled by the roved yarn Y1. At this time,
the ring rail 25 gradually moves from the bottom portion
Ea side to the top portion Eb side while reciprocating
within a predetermined range along the axial direction of
the bobbin tube E. In the twisting device 23, rotation of
the traveller 27 lags behind rotation of the bobbin tube
E, whereby the roved yarn Y1 is twisted to form yarn Y,

and this yarn Y is wound around the bobbin tube E to
form a yarn feeding bobbin B.
[0029] The ring spinning frame 2 including the spinning
units 20 each configured as described above is of what
is called a simultaneous doffing type. Specifically, the
ring spinning frame 2 stocks a plurality of empty bobbin
tubes E transferred from the automatic winder 1 by the
bobbin transfer device 3, simultaneously sets the bobbin
tubes E on the respective spinning units 20, and simul-
taneously starts winding of yarn Y. When winding of yarn
Y has been completed in the respective spinning units
20 and yarn feeding bobbins B have been formed, the
ring spinning frame 2 simultaneously doffs all of the yarn
feeding bobbins B. Subsequently, the ring spinning frame
2 pulls out empty bobbin tubes E that have been stocked
during the above processes from trays T and simultane-
ously sets the empty bobbin tubes E on the respective
spinning units 20 again and, instead, simultaneously sets
the doffed yarn feeding bobbins B on the trays T. The
doffed yarn feeding bobbins B are transferred to the au-
tomatic winder 1 by the bobbin transfer device 3.
[0030] As illustrated in FIG. 4, each of the spinning
units 20 included in the ring spinning frame 2 includes a
defect-information acquisition section 28. The defect-in-
formation acquisition section 28 acquires yarn-defect in-
formation of a yarn feeding bobbin B formed by the cor-
responding spinning unit 20. Herein, the defect-informa-
tion acquisition section 28 may be each provided for eve-
ry two or more spinning units 20, or may be provided in
plurality for each spinning unit 20. As the defect-informa-
tion acquisition section 28, a known sensor or device may
be used. Examples of the defect-information acquisition
section 28 include a sensor configured to detect the state
(presence/absence of yarn breakage, thickness abnor-
mality, etc.) of yarn Y formed by each spinning unit 20,
a sensor configured to detect the state (defective instal-
lation, wearing of equipment or a component, etc.) of
each part of the spinning unit 20, and a sensor configured
to detect the operating state (the formation rate of a yarn
feeding bobbin B, etc.) of the spinning unit 20.
[0031] When a partial defect has occurred in yarn Y of
a yarn feeding bobbin B, the defect-information acquisi-
tion section 28 acquires, as the yarn-defect information,
first yarn-defect information on this partial defect. The
first yarn-defect information is information prepared by
the ring spinning frame 2 about the occurrence of the
partial defect. The partial defect of yarn Y in the first yarn-
defect information is yarn breakage that has occurred in
a bottom portion (portion onto which yarn Y is to be wound
first by the ring spinning frame 2) of the yarn feeding
bobbin B at a frequency equal to or higher than a certain
frequency. In other words, the first yarn-defect informa-
tion is information on yarn breakage in the bottom portion
of the yarn feeding bobbin B. Herein, the frequency at
which yarn breakage occurs is the number of occurrenc-
es of yarn breakage per unit time or unit length for winding
of yarn Y. The certain frequency is a predetermined val-
ue. The certain frequency may be input or be changeable
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by an operator with the operation part 21b. The first yarn-
defect information is not’ limited to particular one, and
may be any information if it is related to a defect of one
portion of the yarn feeding bobbin B.
[0032] When an uneven twist has been formed in yarn
Y of a yarn feeding bobbin B, the defect-information ac-
quisition section 28 acquires, as the yarn-defect informa-
tion, second yarn-defect information on this uneven twist.
The second yarn-defect information is information pre-
pared by the ring spinning frame 2 about the occurrence
of the uneven twist. Whether an uneven twist is formed
can be determined by a known method. When yarn
breakage of yarn Y of a yarn feeding bobbin B has oc-
curred at a frequency equal to or higher than a first fre-
quency, the defect-information acquisition section 28 ac-
quires, as the yarn-defect information, third yarn-defect
information on the yarn breakage at a frequency equal
to or higher than the first frequency. The third yarn-defect
information is information prepared by the ring spinning
frame 2 about the occurrence of the yarn breakage at a
frequency equal to or higher than the first frequency.
When yarn breakage of yarn Y of a yarn feeding bobbin
B has occurred at a frequency lower than the first fre-
quency and equal to or higher than a second frequency,
the defect-information acquisition section 28 acquires,
as the yarn-defect information, fourth yarn-defect infor-
mation on the yarn breakage at a frequency lower than
the first frequency and equal to or higher than the second
frequency. The fourth yarn-defect information is informa-
tion prepared by the ring spinning frame 2 about the oc-
currence of the yarn breakage at a frequency lower than
the first frequency and equal to or higher than the second
frequency. The third yarn-defect information and the
fourth yarn-defect information relate to yarn breakage in
one entire yarn feeding bobbin B. The first frequency and
the second frequency are predetermined values. The first
frequency and the second frequency may be input or be
changeable by the operator with the operation part 21b.
For example, setting can be made such that the third
yarn-defect information is acquired when yarn breakage
has occurred at a frequency equal to or higher than Y
times within a yarn length of Xm as the first frequency,
and such that the fourth yarn-defect information is ac-
quired when yarn breakage has occurred at a frequency
lower than Y times and equal to or higher than Z (Y>Z)
times within the yarn length of Xm.
[0033] The ring spinning frame 2 includes a quality con-
trol controller 29. The quality control controller 29 man-
ages yarn-defect information acquired by the defect-in-
formation acquisition section 28. The quality control con-
troller 29 outputs the managed yarn-defect information
to the RF writer 31 of the bobbin transfer device 3.
[0034] As illustrated in FIG. 5, the ring spinning frame
2 includes a path L2 for transferring a tray T and a con-
veyor C2. The path L2 includes a path L21 for transferring
a tray T on which a yarn feeding bobbin B formed by each
spinning unit 20 is set to the bobbin transfer device 3 and
a path L22 for receiving a tray T on which an empty bobbin

tube E is set from the bobbin transfer device 3. The con-
veyor C2 transfers a tray T on which a yarn feeding bobbin
B or an empty bobbin tube E along the path L2.

Configuration of Automatic Winder 1

[0035] As illustrated in FIG. 4 and FIG. 6, the automatic
winder 1 includes a plurality of winding units 10 each
configured to form a package P from a yarn feeding bob-
bin B, a doffer 19 configured to doff the package P, a
winding-machine control device 11 configured to control
each winding unit 10 and the doffer 19, and a clearer
management device 51.
[0036] As illustrated in FIG. 5, the automatic winder 1
includes a path L1 for transferring a tray T and a conveyor
C1. The path L1 includes: a path L11 for transferring, to
each winding unit 10, a tray T on which a yarn feeding
bobbin B transferred from the bobbin transfer device 3
is set; and a path L12 for transferring a tray T on which
an empty bobbin tube E, from which yarn Y has been
wound by the winding unit 10, is set to the bobbin transfer
device 3. The conveyor C1 transfers a tray T on which a
yarn feeding bobbin B or an empty bobbin tube E is set
along the path L1.
[0037] As illustrated in FIG. 6, each winding unit 10
includes, in the order from the upstream side toward the
downstream side along the yarn path, a yarn feeder 12,
a tension applying device 13, a splicing device 14, a yarn
clearer 15 (hereinafter, simply called "clearer"), and a
winding device 16 including a traverse drum configured
to apply rotational force to a package P and traverse yarn
Y from side to side. Furthermore, each winding unit 10-
includes a unit controller 17 and the RF reader (informa-
tion reading section) 18 as illustrated in FIG. 4. As the
RF reader 18, an RF reader/writer having also a writing
function may be used.
[0038] The yarn feeder 12 supports a yarn feeding bob-
bin B transferred through the path L11 and also assists
unwinding of yarn Y from the yarn feeding bobbin B. The
yarn feeder 12 discharges an empty bobbin tube E from
which the yarn Y has been completely unwound to the
path L12. The tension applying device 13 applies a pre-
determined tension to the yarn Y travelling from the yarn
feeder 12 toward the winding device 16. The splicing de-
vice 14 is a device configured to splice together ends of
yarn Y that has been divided for some reason such as a
situation in which a yarn defect has been detected and
the yarn Y has been cut accordingly.
[0039] The clearer 15 monitors the state of yarn Y trav-
elling from the yarn feeder 12 toward the winding device
16 to detect a yarn defect between the yarn feeder 12
and the winding device 16. A result that has been detect-
ed by the clearer 15 of each winding unit 10 is sent to
the clearer management device 51, and is managed
therein. The clearer 15 determines whether to remove a
detected yarn defect on the basis of a set clearing con-
dition. If it has been determined that the yarn defect
should be removed, the yarn Y is cut by a cutter to remove
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the yarn defect. The cutter is provided to the clearer 15.
Herein, the cutter may be provided separately from the
clearer 15. Based on the result detected by the clearer
15, the clearer management device 51 records and man-
ages yarn quality information about information on de-
fects that have occurred, the number of yarn breakages
(the number of times yarn Y has been cut to remove the
defects), and variation and irregularity in yarn thickness
or the length of fluff, for example.
[0040] The winding device 16 unwinds yarn Y from a
yarn feeding bobbin B supported by the yarn feeder 12,
and winds the unwound yarn Y to form a package P. The
RF reader 18 reads, in a non-contact manner, yarn-de-
fect information of a yarn feeding bobbin B transferred
to the winding unit 10 from the RF tag T3 of a tray T on
which the transferred yarn feeding bobbin B is set.
[0041] The unit controller 17 includes an electronic
control unit having a CPU, a ROM, a RAM, an EEPROM,
a communication device, and a storage device, for ex-
ample. The unit controller 17 controls operations of the
respective components of the winding unit 10 on the basis
of instructions from the winding-machine control device
11. The unit controller 17 recognizes yarn information
acquired when yarn Y is wound from a yarn feeding bob-
bin B on the basis of a detection result detected by the
clearer 15. The yarn information includes at least one of
an amount of time elapsed from the start of winding the
yarn Y of the yarn feeding bobbin B, a piece of information
on the frequency of yarn breakage, a piece of specific
defect information, and a piece of yarn quality informa-
tion. Information on the length of wound yarn Y is meas-
ured by the winding device 16 or a dedicated yarn length
sensor (not illustrated) provided additionally, and is sent
to the unit controller 17. The information on the length of
yarn Y sent to the unit controller 17 is sent to the clearer
15 by the unit controller 17.
[0042] When having acquired yarn-defect information
of a yarn feeding bobbin B from the RF reader 18, the
unit controller 17 controls operation of the winding unit
10 on the basis of the yarn-defect information and the
yarn information. Specifically, when having acquired first
yarn-defect information, if the unit controller 17 has de-
termined, based on the yarn information acquired when
the yarn Y is wound from the yarn feeding bobbin B and
the first yarn-defect information, that the yarn Y is un-
wound from the yarn feeding bobbin B up to a position
corresponding to a partial defect of the first yarn-defect
information, the unit controller 17 causes winding of the
yarn Y from the yarn feeding bobbin B to stop, and causes
the yarn feeding bobbin B to be forcibly discharged as a
defective bobbin B1 to the path L12. The unit controller
17 transmits, as information for identifying this defective
bobbin B1, identification information of a tray T on which
the defective bobbin B1 is set to a discharge controller
42 described later.
[0043] For example, when the partial defect of the yarn
Y in the first yarn-defect information is a yarn defect in a
bottom portion of the yarn feeding bobbin B, the unit con-

troller 17 determines whether the yarn Y has been un-
wound from the yarn feeding bobbin B up to the bottom
portion or the vicinity thereof on the basis of the yarn
information. As one example, when the total length of
yarn Y unwound from a supplied yarn feeding bobbin B
and wound around a package P has reached a prede-
termined specified length (e.g., 1200 m), the unit control-
ler 17 determines that the yarn Y has been unwound from
the yarn feeding bobbin B up to the bottom portion or the
vicinity thereof. Alternatively, when the amount of time
elapsed from the start of winding of the yarn feeding bob-
bin B has reached a predetermined specified time, the
unit controller 17 determines that the yarn Y has been
unwound from the yarn feeding bobbin B up to the bottom
portion or the vicinity thereof. Still alternatively, when the
frequency of yarn breakage (detection of yarn defects)
during winding of the yarn feeding bobbin B has exceed-
ed a predetermined specified frequency, the unit control-
ler 17 determines that the yarn Y has been unwound from
the yarn feeding bobbin B up to the bottom portion or the
vicinity thereof. Subsequently, when having determined
that the yarn Y has been unwound from the yarn feeding
bobbin B up to the bottom portion or the vicinity thereof,
the unit controller 17 causes winding of the yarn Y to
stop, and causes the defective bobbin B1 having residual
yarn on the bottom portion thereof to be forcibly dis-
charged to the path L12.
[0044] When having acquired second yarn-defect in-
formation or third yarn-defect information, the unit con-
troller 17 causes the yarn feeding bobbin B to be dis-
charged as a defective bobbin B1 directly to the path L12
without winding the yarn Y from the yarn feeding bobbin
B. The unit controller 17 transmits, as information for
identifying this defective bobbin B1, identification infor-
mation of a tray T on which the defective bobbin B1 is
set to the discharge controller 42 described later.
[0045] When having acquired fourth yarn-defect infor-
mation, the unit controller 17 determines whether the
quality of the yarn feeding bobbin B satisfies a predeter-
mined quality reference value on the basis of yarn infor-
mation acquired when the yarn Y is wound from the yarn
feeding bobbin B. When having determined that the qual-
ity reference value is not satisfied, the unit controller 17
causes winding of the yarn Y from the yarn feeding bobbin
B to stop, and causes the yarn feeding bobbin B to be
discharged as a defective bobbin B1 to the path L12. The
quality reference value may be changed by the operator
with an operation part 11b. Whether the quality of the
yarn feeding bobbin B satisfies the quality reference val-
ue can be determined by a known determination method.
The unit controller 17 transmits, as information for iden-
tifying this defective bobbin B1, identification information
of a tray T on which the defective bobbin B1 is set to the
discharge controller 42 described later.
[0046] Herein, when having acquired no yarn-defect
information, the unit controller 17 controls operations of
the respective components of the winding unit 10, and
causes the winding device 16 to supply yarn Y of a yarn
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feeding bobbin B set on the yarn feeder 12.
[0047] The doffer 19 doffs a package P formed by each
winding unit 10. The single doffer 19 is provided to the
winding units 10. The doffer 19 sends a doffed package
P to a predetermined position (e.g., a conveyor provided
behind the machine).
[0048] The winding-machine control device 11 in-
cludes an electronic control unit having a CPU, a ROM,
a RAM, an EEPROM, a communication device, and a
storage device, for example. The winding-machine con-
trol device 11 includes a display section 11a and the op-
eration part 11b as illustrated in FIG. 4 and FIG. 6. The
display section 11a displays at least a winding condition
and operation data in each winding unit 10. With the op-
eration part 11b, various types of operation input are per-
formed by an operator, for example. The display section
11a and the operation part 11b may be configured with
a touch panel. The winding-machine control device 11 is
connected to the clearer management device 51 and a
bobbin-transfer-device controller 39.

Configuration of Bobbin Transfer Device 3

[0049] As illustrated in FIG. 5, the bobbin transfer de-
vice 3 transfers a yarn feeding bobbin B from the ring
spinning frame 2 to the automatic winder 1, and transfers
an empty bobbin tube E from the automatic winder 1 to
the ring spinning frame 2 as described above. The bobbin
transfer device 3 includes a path L3 for transferring a tray
T and a conveyor C3. The path L3 includes: a path L31
for transferring, to the automatic winder 1, a tray T on
which a yarn feeding bobbin B transferred from the ring
spinning frame 2 is set; and a path L32 for transferring,
to the ring spinning frame 2, a tray T on which an empty
bobbin tube E, from which yarn Y has been wound in the
automatic winder 1, is set. The path L3 includes bypass
paths L33 and L34 each connecting between the path
L31 and the path L32. The bypass path L33 is provided
closer to the automatic winder 1 than the bypass path
L34 is. As described above, the path L2 provided to the
ring spinning frame 2, the path L3 provided to the bobbin
transfer device 3, and the path L1 provided to the auto-
matic winder 1 constitute a path for transferring yarn feed-
ing bobbins B and empty bobbin tubes E between the
automatic winder 1 and the ring spinning frame 2.
[0050] The bobbin transfer device 3 includes the bob-
bin-transfer-device controller 39, the RF writer (informa-
tion writing section) 31, a residual-yarn-amount detection
sensor 32, a yarn-end preparation device 33, a yarn pres-
ence/absence detection sensor 34, a residual-yarn re-
moval device 35, and a defective-bobbin discharge de-
vice (discharge device) 4. The RF writer 31 is provided
near the path L31 for transferring a yarn feeding bobbin
B formed by the ring spinning frame 2 to the automatic
winder 1. When a yarn feeding bobbin B is transferred
from the ring spinning frame 2 to the automatic winder
1, the bobbin-transfer-device controller 39 writes with the
RF writer 31, in a noncontact manner, yarn-defect infor-

mation (any one of first yarn-defect information to fourth
yarn-defect information) in the yarn feeding bobbin B to
the RF tag T3 of a tray T on which the yarn feeding bobbin
B is set. The bobbin-transfer-device controller 39 is con-
nected to the winding-machine control device 11 of the
automatic winder 1.
[0051] Herein, the RF writer 31 does not necessarily
have to be provided to the bobbin transfer device 3. The
RF writer 31 may be provided to an exit of the ring spin-
ning frame 2 in a direction in which a yarn feeding bobbin
B is transferred. Alternatively, the RF writer 31 may be
provided for each spinning unit 20. When trays that are
different between the ring spinning frame 2 and the au-
tomatic winder 1 are used, the bobbin transfer device 3
may further include a transfer section, and at the transfer
section, a yarn feeding bobbin B may be transferred from
a tray for the ring spinning frame 2 to a tray for the auto-
matic winder 1. In this case, the RF writer 31 may be
provided at the transfer section or at a downstream po-
sition slightly apart from the transfer section in the direc-
tion in which a yarn feeding bobbin B is transferred, and
information on a yarn feeding bobbin B may be written
to an RF tag attached to a tray for the automatic winder 1.
[0052] The residual-yarn-amount detection sensor 32
detects the amount of residual yarn in a bobbin (each of
a yarn feeding bobbin B and an empty bobbin tube E) to
be transferred along the path L31. When the bobbin to
be transferred along path L31 is a yarn feeding bobbin
B on which yarn Y is present (remains), the yarn-end
preparation device 33 performs processing of yarn ends
for the yarn feeding bobbin B so as to be able to catch
the yarn ends in the automatic winder 1. When the bobbin
to be transferred along the path L31 is an empty bobbin
tube E on which no yarn Y remains, the yarn-end prep-
aration device 33 does not perform the processing of
yarn ends. The conveyor C3 transfers a yarn feeding
bobbin B for which processing of yarn ends has been
performed by the yarn-end preparation device 33 along
the path L31 to the automatic winder 1. When the resid-
ual-yarn-amount detection sensor 32 has detected that
the bobbin to be transferred along the path L31 is an
empty bobbin tube E on which no yarn Y remains, the
conveyor C3 transfers the empty bobbin tube E from the
path L31 to the path L32 through the bypass path L33.
[0053] The yarn presence/absence detection sensor
34 detects whether yarn Y remains on a bobbin (a yarn
feeding bobbin B or an empty bobbin tube E) to be trans-
ferred along the path L32. If the bobbin to be transferred
along the path L32 is a yarn feeding bobbin B on which
yarn Y remains, the conveyor C3 transfers the yarn feed-
ing bobbin B on which yarn Y remains from the path L32
to the residual-yarn removal device 35 through the by-
pass path L34. The residual-yarn removal device 35 re-
moves the yarn Y from the yarn feeding bobbin B on
which the yarn Y remains and that has been transferred
along the bypass path L34, thereby obtaining an empty
bobbin tube E. The empty bobbin tube E from which the
yarn Y has been removed by the residual-yarn removal
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device 35 is transferred from the bypass path L34 to the
path L31 by the conveyor C3.
[0054] As illustrated in FIG. 4 and FIG. 5, the defective-
bobbin discharge device 4 is a device capable of dis-
charging a defective bobbin B1 outside the path L3, and
the defective-bobbin discharge device 4 includes the RF
reader 41, the discharge controller 42, a defective-bobbin
discharge path L4, and a conveyor C4. The defective-
bobbin discharge path L4 is provided in a manner branch-
ing off from a halfway portion of the path L32 for trans-
ferring a tray T from the automatic winder 1 to the ring
spinning frame 2. Based on control of the discharge con-
troller 42, the conveyor C4 takes a tray T on which a
defective bobbin B1 is set from the path L32 into the
defective-bobbin discharge path L4. Instead of the de-
fective-bobbin discharge path L4, an automatic extract-
ing device configured to pick up and discharge a defective
bobbin B1 may be used.
[0055] The RF reader 41 is provided near the path L32
at a position that is closer to the automatic winder 1 than
a junction between the path L32 and the defective-bobbin
discharge path L4 is. The RF reader 41 reads, in a non-
contact manner, an identification information stored in
the RF tag T3 of a tray T transferred along the path L32.
The discharge controller 42 acquires identification infor-
mation of a tray T on which a defective bobbin B1 is set
from the unit controller 17. Based on the identification
information read by the RF reader 41 and the identifica-
tion information acquired from the unit controller 17, the
discharge controller 42 controls the conveyor C4 such
that the defective bobbin B1 is discharged from the path
L32 to the defective-bobbin discharge path L4.
[0056] In the automatic winder 1 configured as de-
scribed above, yarn Y of a yarn feeding bobbin B trans-
ferred from the ring spinning frame 2 by the bobbin trans-
fer device 3 is wound to form a package P. Herein, when
a partial defect has occurred in yarn of a yarn feeding
bobbin B in the ring spinning frame 2, the corresponding
unit controller (controller) 17 of the automatic winder 1
acquires first yarn-defect information prepared by the ring
spinning frame 2 about the occurrence of the partial de-
fect. In the automatic winder 1, when the first yarn-defect
information of the yarn feeding bobbin B has been ac-
quired, if it has been determined, based on yarn informa-
tion acquired when the yarn Y is wound from the yarn
feeding bobbin B related to the acquired first yarn-defect
information and the first yarn-defect information prepared
by the ring spinning frame 2, that the yarn has been un-
wound from the yarn feeding bobbin B up to a position
corresponding to the partial defect of the first yarn-defect
information, winding of the yarn Y from the yarn feeding
bobbin B is stopped. Thus, with the spinning system 100,
in the automatic winder 1, the yarn Y up to the position
corresponding to the partial defect of the yarn feeding
bobbin B related to the first yarn-defect information (i.e.,
a portion of yarn Y having normal yarn quality) can be
wound without wasting it. Thus, production efficiency can
be prevented from decreasing. Herein, the yarn feeding

bobbin B related to the first yarn-defect information is not
limited to the yarn feeding bobbin itself for which the first
yarn-defect information has been acquired. If a similar
first yarn defect is assumed to be present also in another
yarn feeding bobbin B in the same lot as the yarn feeding
bobbin B for which the first yarn-defect information has
been measured, this other yarn feeding bobbin B in the
same lot as the yarn feeding bobbin B for which the first
yarn-defect information has been measured may be in-
cluded in the yarn feeding bobbin B related to the first
yarn-defect information to be processed.
[0057] The unit controller 17 causes this yarn feeding
bobbin B to be discharged as a defective bobbin B1 upon
determining, based on the yarn information, that the yarn
Y has been unwound from the yarn feeding bobbin B up
to the position corresponding to the partial defect of the
first yarn-defect information of the yarn feeding bobbin
B. In this case, in the automatic winder 1, the yarn Y
having the partial defect of the yarn feeding bobbin B can
be reliably prevented frombeing wound. Furthermore, by
preventing deletion of a predictable defective portion and
successive occurrences of splicing, production efficiency
in the automatic winder 1 is increased.
[0058] In the automatic winder 1, the first yarn-defect
information is information on yarn breakage in a bottom
portion of the yarn feeding bobbin B. In this case, in the
automatic winder 1, the yarn Y up to the bottom portion
of the yarn feeding bobbin B can be wound without wast-
ing it. Generally, the quality of yarn Y in a bottom portion
of a yarn feeding bobbin B is more likely to be poor. The
information on yarn breakage in the bottom portion is
considered, and, thus, an efficiency decrease can be pre-
vented when yarn Y having a partial defect that occurs
due to a production problem of the ring spinning frame 2
is wound by the automatic winder 1.
[0059] In the automatic winder 1, the yarn information
includes at least one of pieces of information on the total
length of yarn Y wound by the automatic winder 1, infor-
mation on the length of yarn Y unwound from the yarn
feeding bobbin B, and information on the frequency of
yarn breakage that has occurred in the automatic winder
1. In this case, it can be specifically determined that the
yarn Y has been unwound from the yarn feeding bobbin
B up to the position corresponding to the partial defect.
The information on the total length of yarn Y wound by
the automatic winder 1 or information on the length of
yarn Y unwound from the yarn feeding bobbin B is ob-
tained by a yarn-length measuring mechanism. The yarn-
length measuring mechanism includes the traverse drum
provided to each winding device 16 or a dedicated yarn
length sensor (not illustrated) provided additionally and
the corresponding unit controller 17. The yarn-length
measuring mechanism calculates the information on the
total length of yarn Y wound by the automatic winder 1
or the information on the length of yarn Y unwound from
the yarn feeding bobbin B on the basis of the number of
rotations of the traverse drum provided to the winding
device 16. Alternatively, with the dedicated yarn length
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sensor (not illustrated) additionally provided, the yarn-
length measuring mechanism measures the information
on the total length of yarn Y wound by the automatic
winder 1 or the information on the length of yarn Y un-
wound from the yarn feeding bobbin B. A result calculated
from the number of rotations of the traverse drum or a
result measured by the yarn length sensor is sent to the
unit controller 17, and is managed as the total length of
yarn Y wound by the automatic winder 1 or the length of
yarn Y unwound from the yarn feeding bobbin B. The
information on the length of yarn Y sent to the unit con-
troller 17 is sent to the clearer 15 by the unit controller
17. The information on the total length of yarn Y wound
by the automatic winder 1 and the information on the
length of yarn Y unwound from the yarn feeding bobbin
B may be managed based on the travelling speed of yarn
Y and a period of time for which the yarn Y has travelled.
Instead of, by the unit controller 17, managing the infor-
mation on the total length of yarn Y wound by the auto-
matic winder 1 and the information on the length of yarn
Y unwound from the yarn feeding bobbin B, a controller
for the management may be provided to the dedicated
yarn length sensor.
[0060] The automatic winder 1 further includes a clear-
er 15 (yarn-quality monitoring device) configured to mon-
itor the state of yarn Y to detect a yarn defect. The unit
controller 17 manages the detection frequency of yarn
defects measured by the clearer 15 as the yarn informa-
tion. When the detection frequency of yarn defects ex-
ceeds a predetermined specified frequency, the unit con-
troller 17 determines that the yarn Y has been unwound
from the yarn feeding bobbin up to the position corre-
sponding to the partial defect of the first yarn-defect in-
formation. In this case, without adding a special device
like the yarn-length measuring mechanism, the unit con-
troller 17 can determine that the yarn Y has been un-
wound from the yarn feeding bobbin up to the position
corresponding to the partial defect of the first yarn-defect
information. Thus, the automatic winder 1 can be built
without cost increase.
[0061] The spinning system 100 includes the automat-
ic winder 1 and the ring spinning frame 2. Each yarn
feeding bobbin B is transferred by the bobbin transfer
device 3 in a manner set on a tray T having an RF tag
T3. The bobbin transfer device 3 includes the RF writer
31 configured to write yarn-defect information to the RF
tag T3. The automatic winder 1 includes the RF readers
18 each configured to read the yarn-defect information
written by the RF writer 31. In this case, the automatic
winder 1 can acquire the yarn-defect information of each
yarn feeding bobbin B, using the corresponding tray T
having the RF tag T3, the RF writer 31, and the RF read-
ers 18.
[0062] In the spinning system 100, when an uneven
twist has been formed in yarn Y of a yarn feeding bobbin
B, the ring spinning frame 2 acquires second yarn-defect
information on this uneven twist, and when yarn break-
age has occurred in yarn Y of a yarn feeding bobbin B

at a frequency equal to or higher than the first frequency,
the ring spinning frame 2 acquires third yarn-defect in-
formation on the yarn breakage at a frequency equal to
or higher than the first frequency. When having acquired
the second yarn-defect information or the third yarn-de-
fect information of the yarn feeding bobbin B, the auto-
matic winder 1 does not wind yarn Y from this yarn feeding
bobbin B. Thus, in the automatic winder 1, the yarn Y of
the yarn feeding bobbin B related to the second yarn-
defect information or the third yarn-defect information can
be prevented from being wound.
[0063] In the spinning system 100, when having ac-
quired the second yarn-defect information or the third
yarn-defect information of the yarn feeding bobbin B, the
automatic winder 1 discharges this yarn feeding bobbin
B as a defective bobbin B1 without winding the yarn Y
from the yarn feeding bobbin B. Thus, in the automatic
winder 1, the yarn Y of the yarn feeding bobbin B related
to the second yarn-defect information or the third yarn-
defect information can be reliably prevented from being
wound.
[0064] There may be a situation in which it is difficult
to determine, simply based on yarn-defect information
acquired by the defect-information acquisition section 28,
whether the yarn quality of the yarn feeding bobbin B is
really poor. This is because the yarn-defect information
acquired by the defect-information acquisition section 28
is estimated defective spindle information obtained
based on the frequency of yarn breakage in spinning-
bobbin or the number of spindle rotations, for example.
Thus, it is desired to accurately determine the yarn quality
of the yarn feeding bobbin B.
[0065] In view of this, in the spinning system 100, when
yarn breakage has occurred in yarn Y of a yarn feeding
bobbin B at a frequency lower than the first frequency
and equal to or higher than the second frequency, the
ring spinning frame 2 acquires fourth yarn-defect infor-
mation (yarn-defect information) on yarn breakage at a
frequency lower than the first frequency and equal to or
higher than the second frequency. When having acquired
the fourth yarn-defect information of the yarn feeding
bobbin B, the automatic winder 1 determines (checks)
whether the quality of the yarn feeding bobbin B satisfies
the quality reference value on the basis of the yarn infor-
mation acquired when the yarn Y is wound from the yarn
feeding bobbin B. Thus, the yarn quality of the yarn feed-
ing bobbin B related to the fourth yarn-defect information
can be accurately determined (the determined yarn qual-
ity can be reliable). When having determined that the
quality reference value is not satisfied, the automatic
winder 1 stops winding the yarn Y from the yarn feeding
bobbin B. Thus, when the yarn quality of the yarn feeding
bobbin B related to the fourth yarn-defect information is
really poor, the yarn Y can be prevented from being
wound. Furthermore, winding of yarn Y in the automatic
winder 1 is not always stopped, and if the automatic wind-
er 1 has determined that the quality reference value is
satisfied, the yarn Y can be wound by the automatic wind-
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er 1 as usual to form a package P. Thus, production ef-
ficiency can be further prevented from decreasing.
[0066] In the spinning system 100, when having ac-
quired the fourth yarn-defect information of the yarn feed-
ing bobbin B, the automatic winder 1 determines whether
the quality of the yarn feeding bobbin B satisfies the qual-
ity reference value on the basis of the yarn information
acquired when the yarn Y is wound from the yarn feeding
bobbin B, and when having determined that the quality
reference value is not satisfied, the automatic winder 1
discharges this yarn feeding bobbin B as a defective bob-
bin. In this case, in the automatic winder 1, the yarn Y of
the yarn feeding bobbin B that does not satisfy the quality
reference value can be reliably prevented from being
wound.
[0067] In the present embodiment, a case has been
described in which the automatic winder 1 has acquired
the fourth yarn-defect information of the yarn feeding
bobbin B. However, the present disclosure is not limited
to this. In the spinning system 100, when having acquired
the second yarn-defect information or the third yarn-de-
fect information of the yarn feeding bobbin B, the auto-
matic winder 1 may determine whether the quality of the
yarn feeding bobbin B satisfies the quality reference val-
ue on the basis of the yarn information acquired when
the yarn Y is wound from the yarn feeding bobbin B, and
when having determined that the quality reference value
is not satisfied, the automatic winder 1 may discharge
this yarn feeding bobbin B as a defective bobbin. Defect
information measured by the ring spinning frame 2 can-
not be checked as accurately as each clearer 15 provided
to the automatic winder 1. Thus, how accurate the quality
of the defect information measured by the ring spinning
frame 2 is can be verified by checking the defect infor-
mation measured by the ring spinning frame 2 with the
clearer 15. After verification has been performed once,
the defect information measured by the ring spinning
frame 2 can be evaluated based on this verification result,
and thus the reliability of the defect information measured
by the ring spinning frame 2 is increased.
[0068] In the spinning system 100, the bobbin transfer
device 3 includes the defective-bobbin discharge device
4 capable of discharging outside the path L3 a defective
bobbin B1 discharged by the automatic winder 1. In this
case, in the bobbin transfer device 3, the defective bobbin
B1 can be discharged.
[0069] In the spinning system 100, the automatic wind-
er 1 may acquire yarn-defect information via communi-
cation, or may acquire the yarn-defect information in re-
sponse to operation input of an operator with the opera-
tion part 11b. In this case, the automatic winder 1 can
acquire the yarn-defect information of a yarn feeding bob-
bin B, using the communication and the operation input.
[0070] Although the embodiment has been described
above, one aspect of the present disclosure is not limited
to the above embodiment, and various modifications may
be made within the scope not departing from the gist of
the present disclosure.

[0071] The embodiment may be configured such that
ring spinning frames 2 the number of which is larger than
that of automatic winders 1 are provided and a yarn feed-
ing bobbin B is transferred to one automatic winder 1
from more than one ring spinning frame 2. In the embod-
iment, a defective bobbin B1 is discharged outside the
path L3 by the defective-bobbin discharge device 4. How-
ever, the defective bobbin B1 may be used as an empty
bobbin tube E after removing yarn Y therefrom by the
residual-yarn removal device 35.
[0072] In the embodiment, the automatic winder 1 may
acquire yarn-defect information from the ring spinning
frame 2 via communication. In the embodiment, the bob-
bin transfer device 3 includes the residual-yarn-amount
detection sensor 32, the yarn-end preparation device 33,
the yarn presence/absence detection sensor 34, the re-
sidual-yarn removal device 35, and the bypass paths
L33, L34, however, these may be appropriately omitted.
In the embodiment, the RF readers 18, 41 do not neces-
sarily have to read information from the RF tag T3 in a
noncontact manner, and may read the information in a
contact manner.
[0073] In one aspect of the present disclosure, the fol-
lowing steps 1 to 3 may be performed.
[0074] Step 1: Grasp the yarn amount of a yarn feeding
bobbin B that is present in the automatic winder (yarn
winding machine) 1 and the bobbin transfer device 3 (the
total amount of yarn that has not yet been wound).
[0075] Step 2: Calculate the amount of yarn of a yarn
feeding bobbin B that has been completely wound at final
doffing (final doffing in the ring spinning frame 2). At this
time, the amount of yarn is grasped for each yarn feeding
bobbin B (for a yarn feeding bobbin B having a defective
portion, both the normal yarn length and the yarn length
of a defective portion thereof are managed).
[0076] Step 3: Supply yarn in an amount needed for
full winding to a predetermined winding unit 10. When
the yarn is supplied, for a yarn feeding bobbin B including
a defective yarn, the amount of yarn except for the de-
fective portion is calculated (the defective yarn is dis-
charged without being wound).
[0077] Specifically, in this aspect of the present disclo-
sure, the controller may perform: a first process of grasp-
ing the amount of yarn of a yarn feeding bobbin present
in the yarn winding machine and the bobbin transfer de-
vice; a second process of calculating, for each yarn feed-
ing bobbin, the amount of yarn of the yarn feeding bobbin
that has been completely wound at final doffing in the
spinning frame; and a third process of supplying yarn in
an amount needed for full winding to a predetermined
winding unit of the yarn winding machine. In the second
process, the controller may, in the yarn feeding bobbin
having defective yarn, manage both the length of normal
yarn and the length of the defective yarn. In the third
process, the controller may, in the yarn feeding bobbin
having defective yarn, calculate the amount of yarn ex-
cept for the defective yarn and also discharge the defec-
tive yarn without winding it. Herein, the controller can be
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configured with at least a part of the winding-machine
control device 11, the spinning-machine control device
21, and the bobbin-transfer-device controller 39. By this
control, yarn in an amount needed for full winding can be
supplied to the predetermined winding unit 10, whereby
the lot can be prevented from ending up with an incom-
pletely wound package . For example, when a yarn feed-
ing bobbin B is uniformly distributed, the yarn feeding
bobbin B becomes depleted at the time when five 1/2-
packages have been formed as packages P. However,
according to this aspect of the present disclosure, two
fully wound packages and one 1/2-package can be com-
pleted as packages P.
[0078] In one aspect of the present disclosure, the
amount (length) of yarn for each yarn feeding bobbin B
may be managed as information. This management may
be performed by the automatic winder (yarn winding ma-
chine) 1, or may be performed by the quality control con-
troller 29. Specifically, in the management, the following
processes are performed. After a package P has been
wound in a predetermined winding unit 10, the clearer
management device 51 calculates the ratio of defective
yarn per bobbin on the basis of a measurement result of
the clearer 15. For example, when the yarn length in a
bobbin is 2489 meters and the length of defective yarn
removed therefrom is 2.5 meters, the defective yarn
length ratio is calculated to be 0.1%. For example, when
the yarn length in a bobbin is 2489 meters and the length
of defective yarn removed therefrom is 10 meters, the
defective yarn length ratio is calculated to be 0.4%. In
the ring spinning frame 2, the quality control controller
29, the automatic winder 1, or each spinning unit 20, this
defective yarn length ratio is accumulated at each doffing.
Instead of the number of defects as in the prior art, an
alarm index using the length as an index can be included.
By performing management with indices as described
above to grasp that a defective yarn portion is discharged
without being wound (grasp the length of normal yarn
and grasp the length of defective yarn), setting of a
threshold, for example, is facilitated. This threshold can
be set flexibly by an operator, and thus the quality man-
agement is also facilitated.
[0079] The materials and shapes of the respective
components in the embodiment and the modifications
are not limited to those described above, and various
types of materials and shapes may be used. Each con-
figuration in the embodiment or the modifications may be
optionally used for each configuration in another embod-
iment or modification. A part of each configuration in the
embodiment or the modifications may be appropriately
omitted within the scope not departing from the gist of
one aspect of the present disclosure.

Claims

1. A yarn winding machine (1) configured to wind yarn
of a yarn feeding bobbin (B) transferred from a spin-

ning frame (2) by a bobbin transfer device (3) to form
a package (P),
the yarn winding machine (1) comprising a controller
(17), wherein
the controller (17) is configured to acquire first yarn-
defect information prepared by the spinning frame
(2) about the occurrence of the partial defect when
a partial defect has occurred in the yarn of the yarn
feeding bobbin (B) in the spinning frame (2), and
the controller (17) is configured to cause winding of
the yarn from the yarn feeding bobbin (B) to stop
upon determining that the yarn has been unwound
from the yarn feeding bobbin (B) up to a position
corresponding to the partial defect of the first yarn-
defect information, based on yarn information of the
yarn wound from the yarn feeding bobbin (B) related
to the first yarn-defect information acquired and the
first yarn-defect information prepared by the spin-
ning frame (2), when the first yarn-defect information
of the yarn feeding bobbin (B) has been acuired.

2. The yarn winding machine (1) according to claim 1,
wherein the controller (17) is configured to cause this
yarn feeding bobbin (B) to be discharged as a de-
fective bobbin upon determining, based on the yarn
information, that the yarn has been unwound from
the yarn feeding bobbin (B) up to the position corre-
sponding to the partial defect of the first yarn-defect
information of the yarn feeding bobbin (B) .

3. The yarn winding machine (1) according to claim 1
or 2, wherein the first yarn-defect information is in-
formation on yarn breakage in a bottom portion of
the yarn feeding bobbin (B).

4. The yarn winding machine (1) according to any one
of claims 1 to 3, further comprising a yarn-length
measuring mechanism configured to acquire, as the
yarn information, information on total length of the
yarn wound by the yarn winding machine (1) or in-
formation on length of the yarn unwound from the
yarn feeding bobbin (B), wherein
the controller (17) is configured to determine that the
yarn has been unwound from the yarn feeding bob-
bin (B) up to the position corresponding to the partial
defect of the first yarn-defect information based on
information on the total length of the yarn wound by
the yarn winding machine (1) that the yarn-length
measuring mechanism has calculated or information
on the length of the yarn unwound from the yarn feed-
ing bobbin (B) that the yarn-length measuring mech-
anism has measured.

5. The yarn winding machine (1) according to any one
of claims 1 to 4, further comprising a yarn-quality
monitoring device (15) configured to monitor a state
of the yarn to detect a yarn defect, wherein
the controller (17) is configured to manage detection
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frequency of yarn defects measured by the yarn-
quality monitoring device (15) as the yarn informa-
tion, and the controller (17) is configured to deter-
mine that the yarn has been unwound from the yarn
feeding bobbin (B) up to the position corresponding
to the partial defect of the first yarn-defect informa-
tion when the detection frequency of yarn defects
exceeds a predetermined specified frequency.

6. A spinning system comprising:

the yarn winding machine (1) according to any
one of claims 1 to 5; and
a spinning frame (2), wherein
the yarn feeding bobbin (B) is transferred by the
bobbin transfer device (3) in a manner set on a
tray (T) having a storage section (T3),
the spinning frame (2) or the bobbin transfer de-
vice (3) includes an information writing section
(31) configured to write the first yarn-defect in-
formation to the storage section (T3), and
the yarn winding machine (1) includes an infor-
mation reading section (18) configured to read
the first yarn-defect information written by the
information writing section (31) .

7. The spinning system according to claim 6, wherein
the spinning frame (2),

when an uneven twist has been formed in the
yarn of the yarn feeding bobbin (B), is configured
to acquire second yarn-defect information on
this uneven twist, and
acquire thirdyarn-defect information on the yarn
breakage at a frequency equal to or higher than
the first frequency when yarn breakage has oc-
curred in the yarn of the yarn feeding bobbin (B)
at a frequency equal to or higher than a first fre-
quency, and

the yarn winding machine (1),
when having acquired the second yarn-defect infor-
mation or the third yarn-defect information of the yarn
feeding bobbin, is configured to not wind the yarn
from this yarn feeding bobbin.

8. The spinning system according to claim 7, wherein
the yarn winding machine (1), when having acquired
the second yarn-defect information or the third yarn-
defect information of the yarn feeding bobbin (B), is
configured to discharge this yarn feeding bobbin (B)
as a defective bobbin without winding the yarn from
the yarn feeding bobbin (B).

9. The spinning system according to claim 6, wherein
the spinning frame (2)

when an uneven twist has been formed in the

yarn of the yarn feeding bobbin (B), is configured
to acquire second yarn-defect information on
this uneven twist, and
when yarn breakage has occurred in the yarn of
the yarn feeding bobbin (B) at a frequency equal
to or higher than a first frequency, is configured
to acquire third yarn-defect information on the
yarn breakage at a frequency equal to or higher
than the first frequency, and
the yarn winding machine (1),
is configured to determine whether quality of this
yarn feeding bobbin (B) satisfies a predeter-
mined quality reference value based on the yarn
information acquired when the yarn is wound
from the yarn feeding bobbin (B) when having
acquired the second yarn-defect information or
the third yarn-defect information of the yarn
feeding bobbin (B), and
is configured to stop winding the yarn from the
yarn feeding bobbin (B) when having deter-
mined that the quality reference value is not sat-
isfied.

10. The spinning system according to claim 9, wherein
the spinning frame (2) is configured to acquire fourth
yarn-defect information on yarn breakage at a fre-
quency lower than the first frequency and equal to
or higher than the second frequency, when yarn
breakage has occurred in the yarn of the yarn feeding
bobbin (B) at a frequency lower than a first frequency
and equal to or higher than a second frequency,
the yarn winding machine (1),

is configured to determine whether quality of this
yarn feeding bobbin (B) satisfies a predeter-
mined quality reference value based on the yarn
information acquired when the yarn is wound
from the yarn feeding bobbin (B) when having
acquired the fourth yarn-defect information of
the yarn feeding bobbin (B), and
to stop winding the yarn from the yarn feeding
bobbin (B) when having determined that the
quality reference value is not satisfied.

11. The spinning system according to claim 10, wherein
the yarn winding machine (1) is configured to dis-
charge this yarn feeding bobbin (B) as a defective
bobbin when having determined that the quality ref-
erence value is not satisfied.

12. The spinning system according to claim 8 or 11,
wherein the bobbin transfer device (3) includes a dis-
charge device (4) capable of discharging outside a
path the defective bobbin discharged by the yarn
winding machine (1).

13. The spinning system according to any one of claims
6 to 12, wherein the yarn winding machine (1) is con-
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figured to acquire the first yarn-defect information
via communication or in response to operation input
of an operator with an operation part (11b).

14. The spinning system according to any one of claims
6 to 13, wherein
the controller (17) is configured to perform:

a first process of grasping the amount of yarn of
the yarn feeding bobbin (B) present in the yarn
winding machine (1) and the bobbin transfer de-
vice (3);
a second process of calculating, for each yarn
feeding bobbin (B), the amount of yarn of the
yarn feeding bobbin (B) that has been complete-
ly wound at final doffing in the spinning frame
(2) ; and
a third process of supply yarn in an amount
needed for full winding to a predetermined wind-
ing unit (10) of the yarn winding machine (1), and
the controller (17) is configured to,
in the yarn feeding bobbin (B) having defective
yarn, manage both the length of normal yarn and
the length of the defective yarn in the second
process, and
in the yarn feeding bobbin (B) having defective
yarn, calculate the amount of yarn except for the
defective yarn and also discharge the defective
yarn without winding the defective yarn in the
third process.
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