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OF WASTE YARN

(57)  Avyarn winding unit (30) includes: a yarn supply-
ing section (9) capable of supplying a yarn unwound from
ayarn supplying bobbin (11B); awinding device (31) con-
figured to wind the yarn supplied from the yarn supplying
section (9) to form a package (P); a yarn joining device
(36) configured to perform a yarn joining operation of an
upper yarn and a lower yarn formed by disconnecting a

Fig.1

YARNWINDING UNIT, YARNWINDING MACHINE AND MANAGEMENT SYSTEM FORAMOUNT

yarn between the yarn supplying section (9) and the wind-
ing device (31); and a calculation section (41) configured
to determine which yarn breakage factor causes yarn
disconnecting when the yarn joining operation is per-
formed, and calculate a waste yarn amount generated
at the time of the yarn joining operation in the yarn joining
device (36) for each yarn breakage factor.
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Description

TECHNICAL FIELD

[0001] The presentdisclosure relates to a yarn winding
unit, a yarn winding machine, and a management system
for an amount of waste yarn.

BACKGROUND

[0002] Conventionally, as described in Japanese Un-
examined Patent Publication No. 2020-143397, a device
for grasping an amount of waste yarn (waste yarn gen-
eration amount) generated from a textile machine such
as an automatic winder is known. In the device of Japa-
nese Unexamined Patent Publication No. 2020-143397,
amounts of an upper yarn and a lower yarn cut and re-
moved in a yarn joining device of the automatic winder
are grasped. That is, a waste yarn generation length of
the upper yarn and a waste yarn generation length of the
lower yarn are respectively calculated by a calculation
section of a unit control section. The total of the upper
yarn waste yarn generation amount and the total of the
lower yarn waste yarn generation amount are separately
displayed on a display of a centralized management de-
vice.

SUMMARY

[0003] In the above-described conventional device,
the waste yarn generation amount (or waste yarn gen-
eration length) has been calculated for each of the upper
yarn and the lower yarn. However, it has been difficult to
grasp whatkind of yarn breakage factor caused the waste
yarn amount. Conventionally, it has been sufficient if the
total amount of waste yarns and the increase and de-
crease thereof can be grasped by recycling or the like.
In recent years, by focusing on the reason why waste
yarn is generated, it has been necessary to focus on
whether waste yarn is generated due to poor quality of
the yarn itself or a defect is caused due to a setting error
or a defect occurrence of the device, and grasp the result
to realize early improvement.

[0004] An object of the present disclosure is to provide
a yarn winding unit, a yarn winding machine, and a man-
agement system for an amount of waste yarn capable of
measuring a waste yarn amount for each yarn breakage
factor.

[0005] A yarn winding unit according to one aspect of
the present disclosure includes: a yarn supplying section
configured to support a yarn supplying bobbin and supply
a yarn unwound from the supported yarn supplying bob-
bin; a winding device configured to wind the yarn supplied
from the yarn supplying section to form a package; a yarn
joining device configured to perform a yarn joining oper-
ation of an upper yarn and a lower yarn formed by dis-
connecting a yarn between the yarn supplying section
and the winding device; and a calculation section config-
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ured to determine which yarn breakage factor causes a
yarn breakage when the yarn joining operation is per-
formed, and calculate a waste yarn amount generated
at the time of the yarn joining operation in the yarn joining
device for each yarn breakage factor.

[0006] According to this yarn winding unit, the waste
yarn amount is calculated for each yarn breakage factor
by the calculation section. Therefore, the waste yarn
amount can be measured for each yarn breakage factor,
and it is possible to analyze which yarn breakage factor
causes a large waste yarn amount.

[0007] The calculation section may calculate a waste
yarn amount of the upper yarn, which is a waste yarn
amount generated in the upper yarn, for each yarn break-
age factor, and calculate a waste yarn amount of the
lower yarn, which is a waste yarn amount generated in
the lower yarn, foreach yarn breakage factor. In this case,
each of the waste yarn amount of the upper yarn and the
waste yarn amount of the lower yarn can be measured
for each yarn breakage factor.

[0008] The yarnwinding unit may furtherinclude ayarn
monitoring device configured to monitor a state of the
yarn. The calculation section may calculate the waste
yarn amount for at least one of yarn breakage caused by
the yarn monitoring device, yarn breakage caused by an
artificial operation of an operator, yarn breakage caused
by fluctuation in tension of the yarn, and yarn breakage
caused by replacement of the yarn supplying bobbin in
the yarn supplying section, as yarn breakage factors. In
this case, the yarn breakage factor can be finely classified
and managed, and hard waste in the yarn winding unit
can be reduced.

[0009] The calculation section may calculate, with re-
spectto ayarn breakage factor caused by a specific state
of the yarn monitored by the yarn monitoring device, the
waste yarn amount based on a length of the yarn wound
by the winding device until the specific state disappears
after the specific state is found. In this case, the waste
yarn amount can be grasped for the yarn breakage factor
occurring in a long section of the yarn.

[0010] The calculation section may calculate the waste
yarn amount based on an inputted reference value for a
yarn breakage factor of generating a certain amount of
waste yarn in one yarn breakage. Among the yarn break-
age factors, there are many factors in which the length
(yarn section) of the yarn to be removed is substantially
limited according to the size of a yarn suction mechanism
for both the upper yarn and the lower yarn. The waste
yarn amount with respect to such a yarn breakage factor
can be accurately grasped by calculating the waste yarn
amount based on the inputted reference value (for ex-
ample, a past actual measurement value or the like).
[0011] As another aspect of the present disclosure, a
yarn winding machine may be provided. The yarn winding
machine includes at least one yarn winding unit accord-
ing to any of the above, and a machine control section
configured to control the yarn winding unit, in which the
yarn winding unit or the machine control section includes
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a storage section configured to store a calculation result
of the waste yarn amount in the calculation section, and
the machine control section includes a display section
configured to display the waste yarn amount for each
yarn breakage factor stored in the storage section. The
operator can reduce the hard waste in the yarn winding
unit by referring to the waste yarn amount for each yarn
breakage factor in the display section.

[0012] Asstillanotheraspect of the presentdisclosure,
a management system for an amount of waste yarn may
be provided. A management system for an amount of
waste yarn includes at least one yarn winding machine
described above, and a textile machine management
system capable of communicating information with the
machine control section, in which the machine control
section includes a transmission section configured to
transmit data of the waste yarn amount for each yarn
breakage factor stored in the storage section to the textile
machine management system as the information. In this
case, an administrator can manage, analyze, or monitor
the waste yarn amount for each yarn breakage factor at
a place different from the site where the yarn winding unit
is installed.

[0013] The textile machine management system may
have a display section configured to display the waste
yarn amount for each yarn breakage factor stored in the
storage section. In this case, the administrator can more
appropriately manage the yarn winding unit by referring
to the waste yarn amount for each yarn breakage factor
in the display section, and can consider improvement of
the yarn winding unit.

[0014] The textile machine management system may
determine an improvement instruction based on the
waste yarn amount for each yarn breakage factor stored
in the storage section. In this case, the administrator can
take an improvement measure according to the deter-
mined improvement instruction.

[0015] Asstillanotheraspect ofthe presentdisclosure,
another management system for an amount of waste
yarn may be provided. Another management system for
an amount of waste yarn includes: a yarn winding unit
including a yarn supplying section configured to support
ayarn supplying bobbin and supply a yarn unwound from
the supported yarn supplying bobbin, a winding device
configured to wind the yarn supplied from the yarn sup-
plying section to form a package, a yarn joining device
configured to perform a yarn joining operation of an upper
yarn and a lower yarn formed by disconnecting a yarn
between the yarn supplying section and the winding de-
vice; and a machine control section configured to control
the yarn winding unit; and a textile machine management
system capable of communicating information with the
machine control section, in which any one of the yarn
winding unit, the machine control section, and the textile
machine management system includes a calculation
section configured to determine which yarn breakage fac-
tor causes yarn disconnecting when the yarn joining op-
eration is performed, and calculate a waste yarn amount
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generated at the time of the yarn joining operation in the
yarn joining device for each yarn breakage factor. Ac-
cording to the management system for an amount of
waste yarn, the administrator can manage, analyze, or
monitor the waste yarn amount for each yarn breakage
factor at a place different from the site where the yarn
winding unit is installed.

[0016] At least one of the yarn winding unit, the ma-
chine control section, or the textile machine management
system may include a display section configured to dis-
play the waste yarn amountfor each yarn breakage factor
calculated by the calculation section. When the display
section is provided in the yarn winding unit or the machine
control section, the operator can reduce the hard waste
in the yarn winding unit by referring to the waste yarn
amount for each yarn breakage factor in the display sec-
tion. When the display section is provided in the textile
machine management system, the administrator can
more appropriately manage the yarn winding unit by re-
ferring to the waste yarn amount for each yarn breakage
factor in the display section, and can consider improve-
ment of the yarn winding unit.

[0017] The machine control section may include a cal-
culation section and a display section. In this case, the
calculation of the waste yarn amountin each yarn winding
unit is unnecessary. The operator can reduce the hard
waste in the yarn winding unit by referring to the waste
yarn amount for each yarn breakage factor in the display
section.

[0018] The textile machine management system may
include a calculation section and a display section. In this
case, the calculation of the waste yarn amount in each
yarn winding unit and the yarn winding machine is un-
necessary. The administrator can more appropriately
manage the yarn winding unit by referring to the waste
yarn amount for each yarn breakage factor in the display
section, and can consider improvement of the yarn wind-
ing unit.

[0019] The machine control section may include a cal-
culation section, a storage section that stores a calcula-
tion result of a waste yarn amount in the calculation sec-
tion, and a transmission section that transmits data of
the waste yarn amount for each yarn breakage factor
stored in the storage section to the textile machine man-
agementsystem as the above information, and the textile
machine management system may include a display sec-
tion. In this case, the machine control section performs
up to calculation of the waste yarn amount, and the stored
data is transmitted to the textile machine management
system. Therefore, the data is organized and integrated
on the yarn winding machine side, and overall manage-
ment in the management system becomes possible.
[0020] According to the present disclosure, a waste
yarn amount can be measured for each yarn breakage
factor, and it is possible to analyze which yarn breakage
factor causes a large waste yarn amount.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIG. 1is a schematic diagram of a yarn winding ma-
chine including a yarn winding unit according to an
embodiment;

FIG. 2 is a side diagram of the yarn winding unit of
FIG. 1;

FIG. 3isablock diagram illustrating a functional con-
figuration and the like of a management system for
an amount of waste yarn;

FIG. 4 is a factor table illustrating examples of yarn
breakage factors related to an upper yarn;

FIG. 5 is a factor table illustrating examples of yarn
breakage factors related to a lower yarn;

FIG. 6 is a factor table illustrating examples of yarn
breakage factors of the upper yarn and the lower
yarn as a whole;

FIG. 7 is a display example of a waste yarn weight
and the like in a display section of a machine control
section (or textile machine management system);
FIG. 8 is a display example of a waste yarn weight
and the like in a display section of a machine control
section (or textile machine management system);
FIG. 9is ablock diagram illustrating a functional con-
figuration and the like of a management system for
an amount of waste yarn according to a first modifi-
cation; and

FIG. 10 is a block diagram illustrating a functional
configuration and the like of a management system
for an amount of waste yarn according to a second
modification.

DETAILED DESCRIPTION

[0022] Hereinafter, an embodiment of the present dis-
closure will be described with reference to the drawings.
In the description of the drawings, the same elements
are denoted by the same reference numerals, and re-
dundant description is omitted.

[0023] As illustrated in FIG. 1, an automatic winder
(yarn winding machine) 3 is a device that pulls out a yarn
Y from a yarn supplying bobbin 11B having a yarn end
disposed inside a winding tube 12 and winds the yarn Y
as a package P. The automatic winder 3 includes an end
frame 20, a plurality of (for example, 24) winder units
(yarn winding units) 30, and a doffing cart 45. The end
frame 20 is provided with a machine control section 23.
The machine control section 23 controls an operation of
the automatic winder 3. The machine control section 23
has a display section 21 such as a display and an oper-
ating section 22 such as an input key. The display section
21 displays an operation status and the like of each wind-
er unit 30. The operating section 22 is configured to set
an operating condition of each winder unit 30 by an op-
erator, and the like.

[0024] The machine control section 23 is configured

10

15

20

25

30

35

40

45

50

55

by a central processing unit (CPU), a read only memory
(ROM), a random access memory (RAM), and the like.
The machine control section 23 executes various types
of control processing in the automatic winder 3. Such
various types of control processing is performed, for ex-
ample, by loading a program stored in the ROM onto the
RAM and executing the program by the CPU.

[0025] The winder units 30 are arranged in one direc-
tion, and unwind the yarn Y from the yarn supplying bob-
bin 11B disposed in the yarn supplying section 9 to form
the package P. As illustrated in FIG. 2, the winder unit
30 has a winding device 31, a tension applying device
32, a yarn monitoring device 33, an upper yarn catching
device 34, a lower yarn catching device 35, a yarn joining
device 36, and a unit control section 40 (see FIGS. 1 and
3).

[0026] The yarn supplying section 9 supports the yarn
supplying bobbin 11B. The yarn supplying section 9 can
supply the yarn Y unwound from the yarn supplying bob-
bin 11B. The winding device 31 winds the yarn Y supplied
from the yarn supplying section 9 to form the package P.
The winding device 31 has a cradle 31a and a winding
drum 31b. The cradle 31a supports the package P. The
winding drum 31b rotates the package P while traversing
the yarn Y. Thus, the yarn Y is wound from the yarn sup-
plying bobbin 11B set at a predetermined position to form
the package P. The tension applying device 32 applies
predetermined tension on the yarn Y travelling from the
yarn supplying bobbin 11B to the package P.

[0027] The yarn monitoring device 33 monitors the
travelling yarn Y to detect a state (yarn defects such as
thickness abnormality of yarn Y or mixture of foreign sub-
stances in yarn Y) of the yarn. When the yarn defect is
detected, theyarn Y is cutby a separately provided cutter.
When the yarn Y is cut, the upper yarn catching device
34 catches the yarn end of the yarn Y on the package P
side and guides the yarn end to the yarn joining device
36. Whenthe yarn is cut, the lower yarn catching device
35 catches the yarn end of the yarn Y on the yarn sup-
plying bobbin 11B side and guides the yarn end to the
yarn joining device 36.

[0028] The yarn joining device 36 joins the upper yarn
and the lower yarn formed by disconnecting the yarn Y
between the yarn supplying section 9 and the winding
device 31. The yarn joining device 36 connects the upper
yarn, which is the yarn end on the package P side guided
by the upper yarn catching device 34, and the lower yarn,
which is the yarn end on the yarn supplying bobbin 11B
side guided by the lower yarn catching device 35. The
yarn joining device 36 performs a yarn joining operation
by twisting the upper yarn and the lower yarn using, for
example, an injection force of air.

[0029] The unit control section 40 is configured with a
CPU, a ROM, a RAM, and the like. The unit control sec-
tion 40 executes various types of control processing in
the winder unit 30. Such various types of control process-
ing is performed, for example, by loading a program
stored in the ROM onto the RAM and executing the pro-
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gram by the CPU.

[0030] In each winder unit 30 in the automatic winder
3 of the present embodiment, yarn breakage occurs due
to various factors. In addition to the yarn breakage by the
yarn monitoring device 33 described above, the cause
of the yarn breakage includes yarn breakage by system
cut (artificially stopped work by operator, that is, artificial
operation), yarn breakage (tension breakage) caused by
fluctuation in tension of the yarn Y, and yarn breakage
by replacement (cup change) of the yarn supplying bob-
bin 11B in the yarn supplying section 9.

[0031] When the yarn breakage occurs, the yarn join-
ing operation is performed in the yarn joining device 36,
and at this time, the yarn Y of a predetermined length (or
predetermined amount) is removed. More specifically,
the inside of pipes of the upper yarn catching device 34
and the lower yarn catching device 35 are coupled to a
negative pressure source, and after the yarn joining op-
eration is performed in the yarn joining device 36, the
yarn end portions of the upper yarn and the lower yarn
sucked in the upper yarn catching device 34 and the lower
yarn catching device 35 are sucked. The length of the
upper yarn or the lower yarn thus removed is assumed
to be substantially constantin each yarn joining operation
except after the cutting by the detection of the defect
continuingin along range. That s, the length of the upper
yarn or the lower yarn to be removed corresponds to a
length from the yarn end of the upper yarn or the lower
yarn to a twist point (connected portion).

[0032] As illustrated in FIG. 1, a blower box 80 is pro-
vided in a part of the end frame 20, and a blower as a
negative pressure source is installed in the blower box
80. The waste yarn collected through a blower duct is
stored in a cotton collecting box 19.

[0033] As illustrated in FIG. 3, the unit control section
40 of each winder unit 30 includes a calculation section
41 configured to calculate a waste yarn amount gener-
ated atthe time of yarn joining operation in the yarn joining
device 36 for each yarn breakage factor. The calculation
section 41 calculates a waste yarn amount of the upper
yarn generated in the upper yarn for each yarn breakage
factor. The calculation section 41 calculates a waste yarn
amount of the lower yarn generated in the lower yarn for
each yarn breakage factor.

[0034] FIG. 4 is a factor table illustrating examples of
yarn breakage factors related to an upper yarn. For each
of the upper yarn and the lower yarn, the calculation sec-
tion 41 calculates a suction length (length) for each item
(each yarn breakage factor) shown in the table. The cal-
culation section 41 calculates a suction amount (weight)
for each item (each yarn breakage factor) shown in the
table by multiplying the suction length by the weight per
unit length. The storage section 42 stores a weight per
unit length according to a yarn type or yarn count infor-
mation. The storage section 42 stores a calculation result
(measurement result) of the waste yarn amount in the
calculation section 41.

[0035] The storage section 42 stores (inputs) a past
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actual measurement value of the waste yarn amount gen-
erated in one yarn joining operation. In the case of the
upper yarn, the calculation section 41 calculates the
waste yarn amount based on a set value. The calculation
section 41 calculates a cumulative waste yarn length or
waste yarn amount by multiplying the waste yarn amount
generated from the upper yarn in one yarn joining oper-
ation (one cutting operation) and a number of yarn joining
operations. The waste yarn amount generated from the
upper yarn used here can be calculated from a set value
of a number of rotations of reversely rotating the package
so that a necessary length is pulled out after a yarn end
detection sensor provided in the upper yarn catching de-
vice 34 detects the sucked upper yarn. In the case of the
lower yarn, the waste yarn amount is calculated based
on the past actual measurement value. The calculation
section 41 calculates a cumulative waste yarn length or
waste yarn amount by multiplying an actual measure-
ment value of the waste yarn amount generated from the
lower yarn in one yarn joining operation (one cutting op-
eration) and the number of yarn joining operations. The
above-described actual measurement value is a value
obtained in advance by actual measurement, and can be
said to be an empirical value. Specifically, the actual
measurement value is obtained by measuring the length
of the lower yarn actually sucked and removed. The ac-
tual measurement value is obtained separately for each
of the upper yarn and the lower yarn. Since the actual
measurement value serves as a reference for calculating
the waste yarn amount, the "past actual measurement
value" can also be referred to as an "inputted reference
value". In the embodiment described above, the waste
yarn amount is calculated using the set value for the up-
per yarn, and the waste yarn amount is obtained using
the actual measurement value for the lower yarn, but the
waste yarn amount can also be obtained using the actual
measurement values for both the upper yarn and the low-
er yarn.

[0036] For the yarn breakage factors of items 3 to 14
in the table illustrated in FIG. 4, when each factor is a
short defect (appearing only in a short section of the yarn
Y), the calculation based on the actual measurement val-
ue is adopted. The calculation based on the actual meas-
urement value is also adopted for the yarn breakage fac-
tors of items 15 to 17. The calculation section 41 regards
these yarn breakage factors as a yarn breakage factor
that generates a certain amount of waste yarn in one
yarn breakage, and calculates the waste yarn amount
for each yarn breakage factor by multiplying the past ac-
tual measurement value and the number of yarn joining
operations.

[0037] In the unit control section 40, when any yarn
joining operation is performed, the calculation section 41
determines to which item (yarn breakage factor) illustrat-
ed in the table it belongs based on the signal from the
yarn monitoring device 33 or the control status of the unit
control section 40 itself. That is, the calculation section
41 determines which yarn breakage factor causes yarn
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disconnecting when the yarn joining operation is per-
formed. Information related to the type of the yarn break-
age factor, the time when the yarn joining operation is
performed, and the like is stored in the storage section
42. Regarding the cut (yarn breakage factors of items 3
to 14) in the yarn monitoring device 33, whether each
factor is a short defect is determined based on the infor-
mation received from the yarn monitoring device 33.
[0038] For the yarn breakage factors of items 3 to 14
in the table illustrated in FIG. 4, another calculation is
performed when each factor is a long defect (appearing
over arelatively long section of the yarn Y). For example,
the L cut (No. 5) and the H cut (No. 11) include a yarn
breakage factor of a long defect. In such a case, the cal-
culation section 41 determines that the factor is the yarn
breakage factor caused by a specific state, cuts and re-
moves a part of the yarn Y based on the length of the
yarn Y wound by the winding device 31 until the specific
state disappears after the specific state is found in the
yarn monitoring device 33, and calculates the waste yarn
amount. In the setting of the present embodiment, the
long defect is determined as described above, but the
recognition of the long defect can be changed according
to the setting of the yarn monitoring device 33.

[0039] More specifically, the upper yarn catching de-
vice 34 (FIG. 2) is provided with a transparent window at
a position of a pipe distal end portion 34a, and when the
upper yarn catching device 34 is positioned at the lifted
position, the transparent window faces an upper yarn
sensor 31c (see FIG. 3) fixed in proximity to the winding
drum 31b. The calculation section 41 detects the pres-
ence of the upper yarn in the upper yarn catching device
34 by the upper yarn sensor 31c, and then calculates the
waste yarn amount based on the number of times the
winding drum 31b is reversely rotated. The number of
times the winding drum 31b is reversely rotated is also
determined based on a signal (signalindicating the length
in which the yarn defect exists) sent from the yarn mon-
itoring device 33. The method described in Japanese Un-
examined Patent Publication No. 2020-143397 may be
applied to the calculation of the waste yarn amount in
this case.

[0040] With respect to the cup change of the item No.
17 in the table illustrated in FIG. 4, the waste yarn amount
is counted by the method described above when the pres-
ence of the lower yarn is detected by the lower yarn sen-
sor 38, but the waste yarn amount is not counted when
the presence of the lower yarn is not detected by a lower
yarn sensor 38.

[0041] FIG. 5 is a factor table illustrating examples of
yarn breakage factors related to the lower yarn, and FIG.
6 is a factor table illustrating examples of yarn breakage
factors of the upper yarn and the lower yarn as a whole.
For each item illustrated in FIGS. 5 and 6, calculation is
performed by the calculation section 41 similarly to the
item in the table illustrated in FIG. 4.

[0042] Although not illustrated in the table of FIG. 5,
regarding the lower yarn, "lower yarn sucking" can also
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be exemplified as an example of the yarn breakage fac-
tor. This means processing of forcibly sucking and re-
moving the cut lower yarn by the lower yarn catching
device 35. The "lower yarn sucking" is executed when
the quality of the yarn supplying bobbin 11B is poor. Also
in this case, the waste yarn amount is calculated based
on the suction time. The suction time is a time during
which suction was performed, and the suction length of
the yarn sucked by the lower yarn catching device 35 per
unittimeis used. As the suctionlength, an empirical value
measured in advance is used.

[0043] AsillustratedinFIG. 3, the machine control sec-
tion 23 includes an input section 24 that receives input
of data of a waste yarn amount for each yarn breakage
factor calculated by the calculation section 41, and a stor-
age section 26 that stores a calculation result (measure-
ment result) of the waste yarn amount in the calculation
section 41. The display section 21 of the machine control
section 23 displays the waste yarn amount for each yarn
breakage factor stored in the storage section 26.
[0044] FIGS.7 and 8illustrate display examples on the
display section 21, respectively. As illustrated in FIG. 7,
the operator can refer to the past data of the waste yarn
amount in the automatic winder 3 by selecting a waste
yarn amount selection tab 110. When the operator press-
es a total selection button 113, data related to the total
waste yarn amount of the upper yarn and the lower yarn
can be displayed. A display target range (a machine, a
shift, or the like) can be selected in a display target se-
lection button 120. The operator can display the weight
of the waste yarn for each yarn breakage factor by se-
lecting the four buttons included in a factor selection sec-
tion 112. Afirst factor button 112ais a button for selecting
system cut. A second factor button 112b is a button for
selecting the yarn monitoring device 33 cut. A third factor
button 112c is a button for selecting tension breakage.
A fourth factor button 112d is a button for selecting a cup
change. In the example of FIG. 7, the weight of the waste
yarn is displayed for the yarn breakage factors of items
31to45illustrated in FIG. 5. The screen includes a weight
display section 130 and a trend display section 140 for
waste yarns for each unit.

[0045] Asiillustratedin FIG. 8, the operator can display
data related to a waste yarn amount of only an upper
yarn by pressing an upper yarn selection button 114. In
the example illustrated in FIG. 8, the waste yarn amount
(weight) for each yarn breakage factor of the upper yarn
is displayed.

[0046] Inthe presentembodiment, asillustratedin FIG.
3, the waste yarn amount can be managed not only in
the automatic winder 3 but also in a place different from
the site. A management system S for an amount of waste
yarn includes an automatic winder 3 having a plurality of
winder units 30, a machine control section 23, and a tex-
tile machine management system 100. The textile ma-
chine management system 100 is connected to be ca-
pable of communicating information with the machine
control section 23. The textile machine management sys-
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tem 100 may be, for example, a management device
such as a host server of a factory, an electric bulletin
board, a signage board, or a maintenance server of a
management company, or may be a mobile terminal car-
ried by an administrator. Furthermore, the textile machine
management system 100 may transmit data regarding
the waste yarn amount to an operator terminal by email.
The textile machine management system 100 may be
capable of wirelessly communicating information with the
machine control section 23.

[0047] The machine control section 23 has a transmis-
sion section 27 configured to transmit the data of the
waste yarn amount for each yarn breakage factor stored
in the storage section 26 to the textile machine manage-
ment system 100. An input section 101 of the textile ma-
chine management system 100 receives input of the re-
ceived data. A main control section 102 of the textile ma-
chine management system 100 may determine the im-
provement instruction based on the waste yarn amount
for each yarn breakage factor. Similarly to the display
section 21, a display 103 of the textile machine manage-
ment system 100 may display the waste yarn amount for
each yarn breakage factor.

[0048] Furthermore, by managing the waste yarn
amount for each yarn breakage factor with the textile ma-
chine management system 100, the waste yarn amount
for each yarn breakage factor of the automatic winder 3
can be compared with the waste yarn amount for each
yarn breakage factor of another automatic winder 3 op-
erating under the same condition. Furthermore, the
waste yarn amount for each yarn breakage factor gen-
erated in the plurality of automatic winders 3 can be man-
aged in total for each yarn breakage factor. By performing
the management in this manner, the automatic winder 3
having a poor operation status can be specified, and the
automaticwinder 3 can be used as an index for specifying
a factor of the deterioration in the operation status.
[0049] According to the winder unit 30, the waste yarn
amount is calculated for each yarn breakage factor by
the calculation section 41. Therefore, the waste yarn
amount can be measured for each yarn breakage factor,
and it is possible to analyze which yarn breakage factor
causes a large waste yarn amount.

[0050] The calculation section 41 calculates a waste
yarn amount of the upper yarn, which is a waste yarn
amountgenerated in the upper yarn, for each yarn break-
age factor, and calculates a waste yarn amount of the
lower yarn, which is a waste yarn amount generated in
the loweryarn, for each yarn breakage factor. Thus, each
of the waste yarn amount of the upper yarn and the waste
yarn amount of the lower yarn can be measured for each
yarn breakage factor.

[0051] The calculation section 41 calculates a waste
yarn amount for at least one of yarn breakage by the yarn
monitoring device 33, yarn breakage by system cut, yarn
breakage due to fluctuation in tension of the yarn, and
yarn breakage by replacement of the yarn supplying bob-
bin in the yarn supplying section 9 as the yarn breakage

10

15

20

25

30

35

40

45

50

55

factor. Thus, the yarn breakage factor can be finely clas-
sified and managed, and the hard waste in the winder
unit 30 can be reduced.

[0052] With respect to a yarn breakage factor caused
by a specific state of the yarn monitored by the yarn mon-
itoring device, the calculation section 41 calculates a
waste yarn amountbased on the length of the yarn wound
by the winding device until the specific state disappears
after the specific state is found. Thus, the waste yarn
amount can be grasped for the yarn breakage factor oc-
curring in the long section of the yarn.

[0053] The calculation section 41 calculates a waste
yarn amount based on the past actual measurement val-
ue for the yarn breakage factor of generating a certain
amount of waste yarn in one yarn breakage. Among the
yarn breakage factors, there are many factors in which
the length (yarn section) of the yarn to be removed is
substantially limited in accordance with the size of the
upper yarn catching device 34 or the lower yarn catching
device 35 for both the upper yarn and the lower yarn. By
calculating the waste yarn amount based on the past
actual measurement value, the waste yarn amount for
such a yarn breakage factor can be accurately grasped.
[0054] In the automatic winder 3, the operator refers
to the waste yarn amount for each yarn breakage factor
in the display section 21, thereby reducing the hard waste
in the winder unit 30.

[0055] According to the management system S for an
amount of waste yarn including the textile machine man-
agement system 100, the administrator can manage, an-
alyze, or monitor the waste yarn amount for each yarn
breakage factor at a place different from the site where
the yarn winding unit is installed. The administrator can
more appropriately manage the yarn winding unit by re-
ferring to the waste yarn amount for each yarn breakage
factor in the display section, and can consider improve-
ment of the yarn winding unit. The administrator can also
take an improvement measure in accordance with the
improvement instruction determined by the textile ma-
chine management system 100.

[0056] Although the embodiment of the present disclo-
sure has been described above, the present invention is
not limited to the above embodiment. For example, the
function of the calculation section 41 in the above em-
bodiment may be provided in the machine control section
23 or the textile machine management system 100. FIG.
9is a block diagramiillustrating a functional configuration
and the like of a management system SA for an amount
of waste yarn according to a first modification. In the man-
agement system SA for an amount of waste yarn illus-
trated in FIG. 9, not a winder unit 30A but a machine
control section 23A includes a calculation section 25 con-
figured to calculate a waste yarn amount generated at
the time of a yarn joining operation in the yarn joining
device 36 for each yarn breakage factor. The display sec-
tion 21 of the machine control section 23A displays a
management screen (waste yarn amount for each yarn
breakage factor) similar to the display section 21 in the
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machine control section 23. The display 103 of the textile
machine management system 100A displays the waste
yarn amount for each yarn breakage factor. The waste
yarn amount for each yarn breakage factor may be dis-
played on only one of the display section 21 and the dis-
play 103.

[0057] Even with the management system SA for an
amount of waste yarn according to the first modification,
the administrator can manage, analyze, or monitor the
waste yarn amount for each yarn breakage factor at a
place different from the site where the winder unit 30A is
installed. The calculation of the waste yarn amount in
each winder unit 30A is unnecessary. By referring to the
waste yarn amount for each yarn breakage factor in the
display section 21, the operator can reduce the hard
waste in the winder unit 30A. Furthermore, the adminis-
trator can more appropriately manage and consider the
improvement of the winder unit 30A by referring to the
waste yarn amount for each yarn breakage factor in the
display 103. Furthermore, the machine control section
23A performs up to calculation of the waste yarn amount,
and the stored data is transmitted to the textile machine
management system 100A. Therefore, the data is organ-
ized and integrated on the automatic winder 3 side, and
overall management in the textile machine management
system 100A becomes possible.

[0058] FIG. 10 is a block diagram illustrating a func-
tional configuration and the like of a management system
SB for an amount of waste yarn according to a second
modification. In the management system SB for an
amount of waste yarn illustrated in FIG. 10, not a winder
unit 30B or a machine control section 23B but a textile
machine management system 100B includes a calcula-
tion section 104 configured to calculate the waste yarn
amountgenerated at the time ofthe yarn joining operation
in the yarn joining device 36 for each yarn breakage fac-
tor. The textile machine management system 100B in-
cludes an input section 24 that receives input of data of
a waste yarn amount for each yarn breakage factor cal-
culated by the calculation section 41, a main control sec-
tion 102B, and a display 103. The main control section
102B includes a calculation section 104, a storage sec-
tion 105 that stores a calculation result (measurement
result) of the waste yarn amount in the calculation section
104, and a display control section 106. The display 103
is controlled by the display control section 106, and dis-
plays a management screen (waste yarn amountforeach
yarn breakage factor) similar to the display section 21 in
the machine control section 23.

[0059] Even with the management system SB for an
amount of waste yarn according to the second modifica-
tion, the administrator can manage, analyze, or monitor
the waste yarn amount for each yarn breakage factor at
a place different from the site where the winder unit 30B
is installed. Specifically, the administrator can more ap-
propriately manage and consider the improvement of the
winder unit 30A by referring to the waste yarn amount
for each yarn breakage factor in the display 103. The
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calculation of the waste yarn amount in each winder unit
30B and each automatic winder 3 is unnecessary.
[0060] Inthe management systems SA and SB for an
amount of waste yarn according to the various modifica-
tions described above, information such as the number
of yarn joining operations, the number of failed yarn join-
ing operations, what type of yarn joining operation was
used for dealing with the yarn defect, and the like is trans-
mitted from each winder unit 30 to a downstream device
(machine control sections 23A and 23B, and textile ma-
chine management systems 100A and 100B), and the
waste yarn amount for each yarn breakage factor is cal-
culated by the downstream device.

[0061] As described above, as exemplified in the em-
bodiment and various modifications, in the management
system for an amount of waste yarn of the present inven-
tion, any one of the yarn winding unit, the machine control
section, and the textile machine management system
may include a calculation section configured to calculate
the waste yarn amount generated at the time of yarn join-
ing operation in the yarn joining device for each yarn
breakage factor. At least one of the yarn winding unit,
the machine control section, or the textile machine man-
agement system may have a display section configured
to display the waste yarn amount for each yarn breakage
factor calculated by the calculation section. The manage-
ment system for an amount of waste yarn may include a
terminal or the like such as a tablet, and the terminal or
the like may be caused to display the waste yarn amount
for each yarn breakage factor. In this case, the control
section including the calculation section and the storage
section transmits data of the waste yarn amount for each
yarn breakage factor to the terminal or the like as infor-
mation, and causes the terminal or the like to display the
waste yarn amount for each yarn breakage factor.
[0062] The present invention can also be applied to a
textile machine other than the winder unit 30. For exam-
ple, the present invention may be used to grasp a waste
yarn amount in a spinning machine.

Claims
1. A yarn winding unit comprising:

a yarn supplying section configured to support
a yarn supplying bobbin and capable of supply-
ing a yarn unwound from the supported yarn
supplying bobbin;

a winding device configured to wind the yarn
supplied from the yarn supplying section to form
a package;

a yarn joining device configured to perform a
yarn joining operation of an upper yarn and a
lower yarn formed by disconnecting a yarn be-
tween the yarn supplying section and the wind-
ing device; and

a calculation section configured to determine
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which yarn breakage factor causes yarn discon-
necting when the yarn joining operation is per-
formed, and calculate a waste yarn amountgen-
erated at the time of the yarn joining operation
inthe yarn joining device for each yarn breakage
factor.

The yarn winding unit according to claim 1, wherein
the calculation section calculates a waste yarn
amount of an upper yarn, which is the waste yarn
amount generated in the upper yarn, for each yarn
breakage factor, and calculates a waste yarn amount
of alower yarn, which is the waste yarn amount gen-
erated in the lower yarn, for each yarn breakage fac-
tor.

The yarn winding unit according to claim 1 or 2, fur-
ther comprising:

a yarn monitoring device configured to monitor
a state of the yarn, wherein

the calculation section calculates the waste yarn
amount for atleast one of yarn breakage caused
by the yarn monitoring device, yarn breakage
caused by an artificial operation of an operator,
yarn breakage caused by fluctuation in tension
of the yarn, and yarn breakage caused by re-
placement of the yarn supplying bobbin in the
yarn supplying section, as the yarn breakage
factor.

The yarn winding unit according to claim 3, wherein
the calculation section calculates, with respect to a
yarn breakage factor caused by a specific state of
the yarn monitored by the yarn monitoring device,
the waste yarn amount based on a length of the yarn
wound by the winding device until the specific state
disappears after the specific state is found.

The yarn winding unit according to any one of claims
1 to 4, wherein the calculation section calculates the
waste yarn amount based on an inputted reference
value for a yarn breakage factor of generating a cer-
tain amount of waste yarn in one yarn breakage.

A yarn winding machine comprising:

at least one yarn winding unit according to any
one of claims 1 to 5; and

a machine control section configured to control
the yarn winding unit, wherein

the yarn winding unit or the machine control sec-
tion includes a storage section configured to
store a calculation result of the waste yarn
amount in the calculation section, and

the machine control section includes a display
section configured to display the waste yarn
amount for each yarn breakage factor stored in
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the storage section.

7. A management system for an amount of waste yarn,

comprising:

at least one yarn winding machine according to
claim 6; and

a textile machine management system capable
of communicating information with the machine
control section, wherein

the machine control sectionincludes a transmis-
sion section configured to transmit data of the
waste yarn amount for each yarn breakage fac-
tor stored in the storage section to the textile
machine management system as the informa-
tion.

The management system for an amount of waste
yarn according to claim 7, wherein the textile ma-
chine management system includes a display sec-
tion configured to display the waste yarn amount for
each yarn breakage factor stored in the storage sec-
tion.

The management system for an amount of waste
yarn according to claim 7 or 8, wherein the textile
machine management system determines an im-
provement instruction based on the waste yarn
amount for each yarn breakage factor stored in the
storage section.

10. A management system for an amount of waste yarn,

comprising:

a yarn winding unit including

a yarn supplying section configured to support
a yarn supplying bobbin and capable of supply-
ing a yarn unwound from the supported yarn
supplying bobbin,

a winding device configured to wind the yarn
supplied from the yarn supplying section to form
a package, and

a yarn joining device configured to perform a
yarn joining operation of an upper yarn and a
lower yarn formed by disconnecting a yarn be-
tween the yarn supplying section and the wind-
ing device;

a machine control section configured to control
the yarn winding unit; and

a textile machine management system capable
of communicating information with the machine
control section, wherein

any one of the yarn winding unit, the machine
control section, and the textile machine man-
agement system includes

a calculation section configured to determine
which yarn breakage factor causes yarn discon-
necting when the yarn joining operation is per-
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formed, and calculate a waste yarn amountgen-
erated at the time of the yarn joining operation
inthe yarn joining device for each yarn breakage
factor.

The management system for an amount of waste
yarn according to claim 10, wherein at least one of
the yarn winding unit, the machine control section,
or the textile machine management system includes
adisplay section configured to display the waste yarn
amount for each yarn breakage factor calculated by
the calculation section.

The management system for an amount of waste
yarn according to claim 11, wherein

the machine control section includes
the calculation section, and
the display section.

The management system for an amount of waste
yarn according to claim 11, wherein

a textile machine management system includes
the calculation section, and
the display section.

The management system for an amount of waste
yarn according to claim 11, wherein

the machine control section includes

the calculation section,

a storage section configured to store a calcula-
tion result of the waste yarn amount in the cal-
culation section, and

a transmission section configured to transmit
data of the waste yarn amount for each yarn
breakage factor stored in the storage section to
the textile machine management system as the
information, and

the textile machine management system in-
cludes the display section.
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