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Description
[Technical Field]

[0001]
chine.

The present invention relates to a textile ma-

[Background Art]

[0002] Patent Literature 1 recites an automatic winder
which includes winding units which are configured to form
packages by winding yarns supplied from a yarn supply-
ing unit onto take up tubes and a doffing wagon which is
configured to doff the formed packages. Each winding
unit includes a yarn quality measuring device (clearer)
which is configured to detect a yarn defect by monitoring
a yarn running from the yarn supplying unit to the take
up tube, a cutter by which the yarn is cut when a yarn
defect is found, and a yarn joining device configured to
join the yarn having been cut. For example, when a part
of a yarn, which is too thick or too thin as compared to a
target thickness, is determined as a yarn defect as a re-
sult of monitoring of the thickness of the yarn, the clearer
causes the cutter to cut the yarn. The yarn is cut by the
cutter into a yarn part on the yarn supplying unit side and
a yarn part on the take up tube side in the yarn running
direction. After the yarn parts are joined by the yarn join-
ing device, it becomes possible to wind the yarn onto the
take up tube again. In this way, the winding unit winds
the yarn onto the bobbin while removing the yarn defect.
The doffing wagon runs between plural winding units,
and performs doffing of detaching a fully-wound package
from a winding unit.

[0003] To be more specific, in the clearer, an upper
limit and a lower limit are set for determining whether a
yarn defect is generated in a running yarn, as described
in Patent Literature 2, for example. When the difference
between the thickness of a running yarn and the target
thickness does not fall within the range between the up-
per and lower limits, the clearer determines that an un-
acceptable yarn defect is generated and causes the cut-
ter to cut the yarn. When the difference falls within the
range, the clearer allows the yarn to continue the running,
without cutting the yarn. Furthermore, the clearer deter-
mines that a part of the yarn having thickness with which
the difference falls within the range, which part is close
to the limit, is an acceptable yarn defect, and stores in-
formation of such a yarn defect.

[Citation List]
[Patent Literatures]
[0004]
[Patent Literature 1] Japanese Laid-Open Patent

Publication No. 2017-190210
[Patent Literature 2] Japanese Patent No. 5224200
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[Summary of Invention]
[Technical Problem]

[0005] A part of the yarn, which is determined as an
unacceptable yarn defect, is cut and removed. Mean-
while, a part which is determined as an acceptable yarn
defect is not cut and wound onto the take up tube, and
is consequently included in the package. Preferably, a
package including a predetermined amount or more of
the acceptable yarn defects is considered as an accept-
able product which is lower in yarn quality than a good
product including a small amount of the acceptable yarn
defects, and is treated in a way different from the good
product. The doffing wagon recited in Patent Literature
1, however, typically doffs packages which are good
products and packages which are acceptable products,
without sorting them. For this reason, good products and
acceptable products may be disadvantageously shipped
in a mixed manner.

[0006] An object of the present invention is to make it
possible to sort packages into good products and accept-
able products.

[Solution to Problem]

[0007] According to a first aspect of the invention, a
textile machine includes at least one winding unit which
performs a yarn winding process of forming at least one
package by winding a yarn supplied from a yarn supplying
unit onto a take up tube, the at least one winding unit
including: a yarn quality measuring device which is con-
figured to detect, by monitoring a running yarn, an unac-
ceptable defect which needs to be removed and an ac-
ceptable defect which does not need to be removed and
to cut the yarn when the unacceptable defect is detected;
a determination unit which is configured to determine
whether the at least one package is a good product in
which the total amount of acceptable defects is not larger
than a predetermined reference value or an acceptable
product in which the total amount of acceptable defects
is larger than the reference value, based on data of the
acceptable defect; and a unit controller, when it is deter-
mined by the determination unitthat the atleast one pack-
age is the acceptable product, the unit controller causing
the at least one winding unit to perform an operation dif-
ferent from an operation performed when the atleastone
package is the good product.

[0008] According to the present invention, when the
yarn quality measuring device determines that the pack-
age is an acceptable product, the winding unit performs
an operation different from the operation performed in
the normal state (when the package is a good product).
This, for example, notifies the operator that the package
is not a good product. Itis therefore possible to sort pack-
ages into packages which are good products and pack-
ages which are acceptable products.

[0009] According to a second aspect of the invention,
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the textile machine of the first aspect is arranged such
that the yarn quality measuring device includes the de-
termination unit.

[0010] When the yarn quality measuring device detect-
ing the acceptable defect and the determination unit de-
termining the quality of the package are provided to be
independentfrom each other, problems such as increase
in data communication amount and cost increase may
occur. The occurrence of such problems can be sup-
pressed by the present invention, because the yarn qual-
ity measuring device includes the determination unit.
[0011] According to a third aspect of the invention, the
textile machine of the first or second aspect is arranged
such that the at least one winding unit includes a notifi-
cation unit configured to output information, and when it
is determined by the determination unit that the at least
one package is the acceptable product, the unit controller
causes the notification unit to notify that the at least one
package is the acceptable product.

[0012] In the present invention, because the notifica-
tion unit notifies that the package is an acceptable prod-
uct, the operator is promptly notified of this information
and is demanded to immediately perform a response.
[0013] According to a fourth aspect of the invention,
the textile machine of any one of the first to third aspects
is arranged such that, while the at least one package is
being formed by the at least one winding unit, the deter-
mination unit increments the amount of acceptable de-
fects detected by the yarn quality measuring device, and
determines that the at least one package is the accept-
able product when the total amount of acceptable defects
in the package exceeds the reference value.

[0014] In the present invention, when it is determined
that the package being formed is an acceptable product,
it is possible to cause the winding unit to perform the
operation different from the normal operation (when the
package is a good product). It is therefore possible to
swiftly sort the acceptable products.

[0015] According to a fifth aspect of the invention, the
textile machine of the fourth aspectis arranged such that,
when it is determined by the determination unit that the
at least one package is the acceptable product while the
at least one package is being formed, the unit controller
causes the at least one winding unit to suspend the yarn
winding process.

[0016] For example, when it is determined that the
package is an acceptable product immediately after the
start of the yarn winding process performed by the wind-
ing unit, the package which is an acceptable product but
includes a large amount of acceptable defects and is low
in quality may be formed if the yarn winding process is
continued. In the present invention, because the yarn
winding process can be suspended when itis determined
that the package is an acceptable product, it is possible
to detach the low-quality package even if the formation
of the package is still in progress.

[0017] According to a sixth aspect of the invention, the
textile machine of the fourth aspectis arranged such that,
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even when itis determined by the determination unit that
the at least one package is the acceptable product while
the at least one package is being formed, the unit con-
troller causes the at least one winding unit to continue
formation of the at least one package.

[0018] In the present invention, even if it is found that
the package is an acceptable product while the formation
of the package is still in progress, the formation of the
package is continued. With this, as compared to the case
where the yarn winding process is suspended, the for-
mation of the package is done quickly and the deteriora-
tion in production efficiency is suppressed.

[0019] According to a seventh aspect of the invention,
the textile machine of any one of the first to sixth aspects
further includes a doffing device which is configured to
doff the at least one package, the unit controller output-
ting a doffing request signal which requests the doffing
device to perform doffing, when the at least one package
is the good product, and not outputting the doffing request
signal when it is determined by the determination unit
that the at least one package is the acceptable product.
[0020] In the present invention, because it is possible
to prevent an acceptable product from being doffed by
the doffing device, prevention of mixture of good products
and acceptable products is ensured as the operator de-
taches acceptable products from the winding unit and
treats them differently from good products.

[0021] According to an eighth aspect of the invention,
the textile machine of the seventh aspect is arranged
such that, when itis determined by the determination unit
that the at least one package is the acceptable product,
the unit controller outputs a signal which requests the
doffing device to add identification information based on
which the acceptable product is distinguished from the
good product.

[0022] In the present invention, it is possible to cause
the doffing device to perform addition of the identification
information based on which acceptable products can be
distinguished from good products, and hence it is possi-
ble to sort packages into acceptable products from good
products even if they are mixed. Furthermore, it is pos-
sible to save the operator’s labor of adding the identifi-
cation information.

[0023] According to a ninth aspect of the invention, the
textile machine of any one of the first to sixth aspects
further includes a doffing device which is configured to
doff the at least one package, when it is determined by
the determination unit that the at least one package is
the acceptable product, the unit controller outputting a
signal which requests the doffing device to add identifi-
cation information based on which the acceptable prod-
uctis distinguished from the good product, before a signal
requesting the doffing device to perform doffing is output.
[0024] In the present invention, before the doffing is
performed, it is possible to cause the doffing device to
perform addition of the identification information based
on which acceptable products can be distinguished from
good products, and hence it is possible to sort packages
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into acceptable products and good products even if they
are mixed. Furthermore, it is possible to save the oper-
ator’s labor of adding the identification information. Fur-
thermore, as compared to a case where the doffing re-
quest signal is not output, it is possible to save the oper-
ator’s labor of detaching a package which is an accept-
able product.

[0025] According to atenth aspect of the invention, the
textile machine of any one of the first to sixth aspects
further includes a doffing device which is configured to
doff the at least one package, the at least one winding
unit including an operation unit in which a doffing request
operation for outputting a doffing request signal which
requests the doffing device to perform doffing is per-
formed by an operator, and when it is determined by the
determination unit that the at least one package is the
acceptable product, the unit controller outputting the doff-
ing request signal only when the operator has performed
the doffing request operation.

[0026] Inthe presentinvention, an acceptable product
is not doffed until the operator makes a doffing request.
In this way, before the doffing request operation is per-
formed, the operator is able to perform a process for mak-
ing it possible to distinguish good products from accept-
able products. On this account, it is possible to sort pack-
ages into acceptable products and good products even
if they are mixed due to the doffing of the acceptable
products. Furthermore, as the doffing device performs
doffing, it is possible to save the operator’s labor of de-
taching a package which is an acceptable product.
[0027] According to an eleventh aspect of the inven-
tion, the textile machine of any one of the first to tenth
aspects further includes: a plurality of the at least one
winding unit; a conveyor which is configured to convey
aplurality of the atleast one package formed by the wind-
ing units; individual passages each of which is provided
between each of the winding units and the conveyor, the
packages moving on the individual passages from the
winding units toward the conveyor; and a stopper which
is provided between each of the individual passages and
the conveyor, the stopper being switchable between an
allowing position where each of the packages is allowed
to roll on to the conveyor and a preventing position where
each of the packages is not allowed to roll on to the con-
veyor, and when it is determined by the determination
unit that each of the packages is the acceptable product,
the unit controller positioning the stopper at the prevent-
ing position.

[0028] According to the present invention, before a
formed package heading toward the conveyor is mixed
with another package on the conveyor or ata conveyance
destination, it is possible to stop each package on the
individual passage by the stopper. Itis therefore possible
for the operator to add information based on which an
acceptable product and a good product are identified to
a package which is an acceptable product, before pack-
ages are mixed on the conveyor or at a conveyance des-
tination. Furthermore, the operator is able to remove the
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stopped acceptable product.

[0029] According to a twelfth aspect of the invention,
the textile machine of any one of the first to eleventh
aspects is arranged such that the determination unit de-
termines whether the unacceptable defect is generated
and whether the acceptable defect is generated, based
on thickness of the yarn monitored by the yarn quality
device.

[0030] When the thickness of a yarn is inconsistent in
a package, uneven dyeing tends to occur. It is therefore
effective to monitor the thickness of the yarn when the
package is formed. In the present invention, determina-
tion of the generation of the unacceptable defect and
determination of the generation of the acceptable defect
are performed based on the thickness of the yarn. It is
therefore possible to properly detect a yarn defect which
needs to be removed and determine the quality of a
formed package.

[Brief Description of Drawings]
[0031]

FIG. 1 is a front elevation of an automatic winder of
an embodiment.

FIG. 2 is a block diagram of an electric configuration
of the automatic winder.

FIG. 3is a front elevation which schematically shows
a winding unit.

FIG. 4 is an explanatory view of a display.
FIG.5(a)and FIG. 5(b) show an unacceptable defect
and an acceptable defect of a yarn.

FIG. 6 shows a graph indicating the distribution of
thickness of the yarn.

FIG. 7 shows a graph indicating increase in the total
amount of acceptable defects in accordance with in-
crease in yarn winding length.

FIG. 8 is a flowchart showing a process performed
by a unit controller.

FIG. 9(a), FIG. 9(b), and FIG. 9(c) are explanatory
views of images displayed by the display.

FIG. 10 relates to a modification and is a flowchart
showing a process performed by a unit controller.
FIG. 11 relates to another modification and is a flow-
chart showing a process performed by a unit con-
troller.

FIG. 12 relates to another modification and is a flow-
chart showing a process performed by a unit con-
troller.

Each of FIGs. 13(a) to 13(c) relates to another mod-
ification and shows the structure of a rear portion of
an automatic winder.

[Description of Embodiments]
[0032] The following will describe an embodiment of

the present invention with reference to FIG. 1 to FIG.
9(c). As shown in FIG. 1, a direction in which winding
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units 2 are aligned will be referred to as a left-right direc-
tion, whereas a direction in which the gravity acts will be
referred to as an up-down direction.

(Outline of Automatic Winder)

[0033] To begin with, an automatic winder 1 (a textile
machine of the present invention) will be outlined with
reference to FIG. 1 and FIG. 2. FIG. 1 is a front elevation
of the automatic winder 1 of the present embodiment.
FIG. 2 is a block diagram of an electric configuration of
the automatic winder 1. The automatic winder 1 includes
a plurality of winding units 2, a doffing device 3, and a
machine controller 4.

[0034] The winding units 2 are aligned in the left-right
direction and each of these units performs a yarn winding
process of forming a package P by winding a yarn Y
unwound from a yarn supplying bobbin Bk onto a winding
bobbin Bm (see FIG. 3; a take up tube of the present
invention). The doffing device 3 is provided above the
winding units 2 and is arranged to be movable in the left-
right direction between the winding unit 2 provided at the
left end (or the right end) and the winding unit 2 provided
at the right end (or the left end). When receiving a signal
(doffing request signal) indicating that the formation of a
package is completed from a winding unit 2, the doffing
device 3 moves to a location above and/or in front of that
winding unit 2 and performs operations such as detach-
ment of the fully-wound package P and attachment of an
empty winding bobbin Bm to the winding unit 2.

[0035] The machine controller 4 is provided to the left
of the winding units 2. The machine controller 4 is elec-
trically connected to a unit controller 60 of each winding
unit 2 and a doffing controller 61 of the doffing device 3
and communicates with these controllers.

(Winding Unit)

[0036] The structure of the winding unit 2 will be de-
scribed with reference to FIG. 2 to FIG. 4. FIG. 3is a front
elevation which schematically shows the winding unit 2.
FIG. 4 is a front elevation of a later-described display 50.
[0037] As shown in FIG. 3, the winding unit 2 includes
members such as a unit main body 10, a yarn supplying
unit 20, a yarn processing execution unit 30, a winding
unit 40, the display 50, and the unit controller 60. The
unit main body 10 is a pillar-shaped member and is long
in the up-down direction. The yarn supplying unit 20, the
yarn processing execution unit 30, and the winding unit
40 are provided in the unit main body 10 in this order.
The yarn supplying unit 20 is the lowest in position where-
as the winding unit 40 is the highest in position. The dis-
play 50 is provided at a front surface of an upper end
portion of the unit main body 10.

[0038] The yarn supplying unit 20 is provided to supply
the yarn Y while unwinding the yarn Y wound on the yarn
supplying bobbin Bk. The yarn supplying unit 20 incudes
ayarn supplying bobbin supporter 21 and a yarn unwind-

10

15

20

25

30

35

40

45

50

55

ing assisting device 22. The yarn supplying bobbin sup-
porter 21 supports a yarn supplying bobbin Bk to be sub-
stantially in an upright state. The yarn supplying bobbin
supporter 21 is arranged to be able to eject an empty
yarn supplying bobbin Bk. When an empty yarn supplying
bobbin Bk is ejected, a new yarn supplying bobbin Bk
supplied from a yarn feeding bobbin supplier (not illus-
trated) is conveyed by a bobbin conveyance device (not
illustrated) and supplied to the yarn supplying bobbin
supporter 21. The yarn unwinding assisting device 22
adjusts, by an adjusting cylinder 23, a bulge which is
formed when the yarn Y is unwound from the yarn sup-
plying bobbin Bk.

[0039] The yarn processing execution unit 30 is ar-
ranged to execute various processes regarding the yarn
Y. The yarn processing execution unit 30 includes a yarn
feeler 31, a tensioner 32, a yarn joining device 33, and
ayarn clearer 34.

[0040] The yarn feeler 31 is configured to detect the
existence ofarunningyarnY between the yarn unwinding
assisting device 22 and the tensioner 32. The tensioner
32 is configured to apply predetermined tension to a run-
ning yarn Y. The tensioner 32 is, for example, a gate-
type device. As shown in FIG. 3, fixed gate members 32a
and movable gate members 32b are alternately arranged
in the up-down direction. By adjusting the horizontal po-
sitions of the movable gate members 32b, tension is ap-
plied to the yarn Y running between the fixed gate mem-
bers 32a and the movable gate members 32b. The yarn
joining device 33 is configured to join a yarn Y (lower
yarn Y1) on the yarn supplying unit 20 side with a yarn
Y (upper yarn Y2) on the winding unit 40 side when the
yarn Y is disconnected between the yarn supplying unit
20 and the winding unit 40. For example, the yarn Y is
disconnected in the following cases: the yarn is cut by a
cutter 34b as the later-described yarn clearer 34 detects
a yarn defect, yarn breakage occurs during the winding
to a package P, and the yarn supplying bobbin Bk is re-
placed. The yarn joining device 33 is, for example, of a
compressed-air type. The yarn joining device 33 per-
forms yarn joining in such a way that compressed air is
blown onto the lower yarn Y1 and the upper yarn Y2 in
order to disentangle the yarn ends of these yarns and
then compressed air is blown onto the yarn ends again
in order to entangle the yarn ends.

[0041] A loweryarn capturing guide member 35 which
is configured to capture the lower yarn Y1 on the yarn
supplying bobbin Bk side and guides the captured yarn
to the yarn joining device 33 is provided below the yarn
joining device 33, whereas an upper yarn capturing guide
member 36 which captures the upper yarn Y2 on the
package P side and guides the captured yarn to the yarn
joining device 33 is provided above the yarn joining de-
vice 33. The lower yarn capturing guide member 35 is
rotatable about a shaft 35a, and is configured to swing
upward and downward when rotationally driven by a mo-
tor (not illustrated). The lower yarn capturing guide mem-
ber 35 has, at its leading end portion, a sucking unit 35b
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configured to suck a yarn end portion of the lower yarn
Y1 to catch the yarn end portion. The upper yarn captur-
ing guide member 36 is rotatable about a shaft 36a, and
is configured to swing upward and downward when ro-
tationally driven by a motor (not illustrated). The upper
yarn capturing guide member 36 has, at its leading end
portion, a sucking unit 36b configured to suck a yarn end
portion of the upper yarn Y2 to catch the yarn end portion.
The lower yarn capturing guide member 35 and the upper
yarn capturing guide member 36 are connected to unil-
lustrated negative pressure sources, respectively. The
lower yarn capturing guide member 35 guides the lower
yarn Y1 to the yarn joining device 33 in such a way that
the lower yarn capturing guide member 35 is driven by
the motor and swings upward while the sucking unit 35b
has captured the yarn end portion of the lower yarn Y1.
To begin with, the upper yarn capturing guide member
36 is driven by the motor and swings upward. With this,
the sucking unit 36b is positioned near the package P,
and the sucking unit 36b sucks and captures the yarn
end portion of the upper yarn Y2 adhered to the surface
of the package P. After capturing the upper yarn Y2, the
upper yarn capturing guide member 36 is driven by the
motor to swing downward, thereby to guide the upper
yarn Y2 to the yarn joining device 33. The yarn joining
device 33 performs yarn joining of the lower yarn Y1 and
the upper yarn Y2 which have been guided.

[0042] The yarn clearer 34 (a yarn quality measuring
device of the present invention) includes a clearer main
body 34a and a cutter 34b. The yarn clearer 34 acquires
information of the thickness of the running yarn Y and
detects a yarn defect based on this information. The cut-
ter 34b is provided in the vicinity of the yarn clearer 34.
When the yarn clearer 34 detects a yarn defect, the cutter
34b immediately cuts the yarn Y and the yarn clearer 34
outputs a detection signal to the unit controller 60. The
yarn clearer 34 will be detailed later.

[0043] The winding unit 40 is provided to form a pack-
age P by winding the yarn Y onto the winding bobbin Bm.
The winding unit 40 includes a cradle 41 which retains
the winding bobbin Bm to be rotatable, a traversing drum
42, and a drum driving motor 43 configured to rotate the
traversing drum 42. A traversing groove 42a is formed in
the outer circumferential surface of the traversing drum
42. The traversing drum 42 rotates while the yarn Y is
inserted into the traversing groove 42a. As a result, the
yarn Y is traversed with a predetermined width. As the
traversing drum 42 in contact with the package P formed
on the winding bobbin Bm rotates while the yarn Y is
traversed by the traversing groove 42a, the package P
and the winding bobbin Bm are passively rotated due to
frictional contact with the traversing drum 42, and the
yarn Y is wound onto the winding bobbin Bm.

[0044] The display 50 (a notification unit of the present
invention)is configured to display information of the wind-
ing unit 2. As shown in FIG. 3 and FIG. 4, the display 50
includes lamps 51 and a text display unit 52.

[0045] Thelamps 51 are, forexample, LED lamps, and
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each of these lamps is arranged to be able to output red
light and blue light. The lamps 51a and 51b are provided
to notify an operator of a change of a state of the winding
unit 2. As shown in FIG. 4, the lamp 51a is provided at a
left end portion of the display and substantially at the
center in the up-down direction, and the lamp 51b is sim-
ilarly provided at a right end portion. The lamps 51c to
51e are provided to notify in which one of parts of the
winding unit 2, i.e., an upper portion, a middle portion,
and a lower portion, a defect has occurred. The lamp 51c
is provided at around the center in the up-down direction
of the display 50. The lamp 51d is provided above the
lamp 51c. The lamp 51e is provided below the lamp 51c.
[0046] An operation button 53 is provided below the
five lamps 51. The operation button 53 is, for example,
operated by an operator to resume the yarn winding proc-
ess, when the yarn winding operation by the winding unit
2 is suspended. The operation button 53 is electrically
connected to the unit controller 60. The text display unit
52 is provided above the five lamps 51 in order to display
atext indicating a specific state of the winding unit 2. The
text display unit 52 is, for example, a liquid crystal display
with 3 digits and 7 segments. The text display unit 52
displays a text based on a control signal supplied from
the unit controller 60.

[0047] The unit controller 60 is accommodated in the
unit main body 10 and includes members such asa CPU,
a ROM, and a RAM. The unit controller 60 is configured
to control members by the CPU, based on a program
stored in the ROM. To be more specific, the unit controller
60 receives signals from members such as the yarn clear-
er 34 and controls members such as the yarn unwinding
assisting device 22, the yarn joining device 33, the drum
driving motor 43, and the display 50. Furthermore, the
unit controller 60 outputs a signal requesting the doffing
device 3 to perform doffing, through the machine control-
ler 4.

[0048] In the winding unit 2 having the above-de-
scribed structure, the yarn winding process of forming
the package P by winding the yarn Y unwound from the
yarn supplying bobbin Bk onto the winding bobbin Bm is
performed, as the unit controller 60 drives the drum driv-
ing motor 43 to rotate the traversing drum 42 while keep-
ing the package P to be in contact with the traversing
drum 42.

(Details of Yarn Clearer)

[0049] The yarn clearer 34 will be detailed with refer-
ence to FIGs. 5(a) and 5(b) and FIG. 6. FIG. 5(a) shows
ayarnY having an unacceptable defect Yb which needs
to be removed. FIG. 5(b) shows a yarn Y having an ac-
ceptable defect Yc which does not need to be removed.
FIG. 6 shows a graph indicating the distribution of thick-
ness of the yarn in a package P.

[0050] Theclearermainbody34a (ayarnquality meas-
urement unit of the present invention) of the yarn clearer
34 includes, for example, an unillustrated optical sensor
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and a clearer controller 37 (a determination unit of the
present invention) which is configured to acquire infor-
mation of the thickness of a yarn based on a detection
result of the sensor. The clearer controller 37 is accom-
modated in the clearer main body 34a andincludes mem-
bers such as a CPU, a ROM, and a RAM. The clearer
controller 37 is configured to detect a difference (devia-
tion) between the thickness of a running yarn Y and a
target yarn thickness. When the deviation falls within a
range between predetermined upper and lower limits,
the clearer controller 37 allows the yarn Y to pass
through. When the deviation is out of the range between
the limits, the clearer controller 37 determines that an
unacceptable defect which needs to be removed has
been generated, and causes the cutter 34b (a cutting unit
of the present invention) to cut the yarn Y. The unaccept-
able defect is sucked and removed by the upper yarn
capturing guide member 36, when the yarnY having been
cut is joined by the yarn joining device 33. The clearer
main body 34a and the cutter 34b may be integrated with
a frame (unillustrated), or may be independent from the
frame.

[0051] A defect of the yarn Y will be simply explained
with reference to FIG. 5(a) and FIG. 5(b). As shown in
FIG. 5(a), in the running yarn Y, a part of the yarn Y,
which has a thickness Ta more or less similar to a target
thickness, is regarded as a normal yarn Ya. When, in the
yarn 'Y, a part having a thickness Tb which is significantly
longer than the target thickness is detected by the yarn
clearer 34, the clearer controller 37 determines that an
unacceptable defect Yb has been generated, and causes
the cutter 34b to cut the yarn Y. Meanwhile, as shown in
FIG. 5(b), when a part having a thickness Tc which is
slightly longer than the target thickness is detected by
the yarn clearer 34, the clearer controller 37 determines
that the part is normal or is an acceptable defect Yc on
condition that the thickness Tc does not exceed the upper
limit, and allows the part to run toward the downstream
side in the yarn running direction. In this way, the clearer
controller 37 determines whether an unacceptable defect
Yb has been generated and whether an acceptable de-
fect Yc has been generated, based on the thickness of
the yarn Y monitored by the yarn clearer 34.

[0052] The clearer controller 37 stores reference val-
ues for identifying the normal yarn Ya, the unacceptable
defect Yb, and the acceptable defect Yc. FIG. 6 will be
specifically described below. In the graph shown in FIG.
6, the horizontal axis indicates the length of the monitored
yarn Y, whereas the vertical axis indicates the thickness
of the yarn (to be more specific, a deviation (%) from the
target yarn thickness). In the vertical axis, a value 0%
indicates the target yarn thickness. For example, when
the value is 100%, it is indicated that the yarn is thicker
by 100% than the target yarn thickness (i.e., the yarn is
twice as thick as the target yarn thickness). For example,
when the value is -30%, it is indicated that the yarn is
narrower by 30% than the target yarn thickness.

[0053] In the graph of FIG. 6, a blackened region 101
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indicates the distribution of the normal yarn Ya. A polyg-
onal line 102 depicted above the region 101 in the graph
indicates an upper limit of yarn cutting. A polygonal line
103 depicted below the region 101 in the graph indicates
a lower limit of yarn cutting. The upper and lower limits
vary in accordance with the length of the monitored yarn
Y. The limits are arranged so that a relatively large devi-
ation is allowed when a detected yarn defect is short.
Meanwhile, when a long yarn defect is detected, whether
to remove this long yarn defect is determined based on
arange of limits narrower than the range of limits corre-
sponding to shortyarn defects. Forexample, whenayarn
defect in which a deviation of the yarn thickness is 100
to 150% is detected, the yarn defect is accepted when
the length is just over 1 centimeter at the maximum, but
is not accepted when the yarn defect is longer than this
maximum length. The upper and lower limits may not be
fixed, and may vary in accordance with, for example, an
average thickness of the yarn Y, during the formation of
the package P. (Details are not given.) For the details of
detection of information of a yarn defect by the yarn clear-
er 34, see, e.g., Japanese Patent No. 5680653. In addi-
tion to this, Japanese Laid-Open Patent Publication No.
2013-227155 recites a method of processing and dis-
playing information of thickness and length of a detected
yarn defect.

[0054] Inthe yarnY, a part having a defect which ex-
ceeds the upper limit indicated by the polygonal line 102
or is lower than the lower limit indicated by the polygonal
line 103 is cut and removed as described above, as the
unacceptable defect Yb. On this account, no unaccept-
able defect Yb remains in the package P. Each rectan-
gular mark 201 in the graph indicates the unacceptable
defect Yb. For example, a mark 201 which is at an inter-
section between 3cm on the horizontal axis and 100%
on the vertical axis indicates that a yarn defect which is
thicker by 100% than the target yarn thickness and is 3
centimeters in length has occurred. In this way, the clear-
er controller 37 stores information of the unacceptable
defect Yb.

[0055] Information of the acceptable defect Yc is
shown in a region 104 between the region 101 and the
polygonal line 102 and a region 105 between the region
101 and the polygonal line 103. Each triangular mark 202
in the graph indicates the acceptable defect Yc. The ac-
ceptable defect Ycis not removed, but information there-
of is stored in the clearer controller 37 as a defect re-
maining in the package P.

[0056] Frames 106 formed by dotted lines indicate
classes of the defects. The level of a defect is high when
the deviation of the yarn thickness is remote from 0. For
example, the defect level of an acceptable defect Yc in-
dicated by a mark 203 in a frame 107 which is the first
frame from the left end and is the third frame from the
upper end is higher than the defect level of an acceptable
defect Yc indicated by a mark 204 in a frame 108 which
is the first mark from the left end and is the fourth frame
from the upper end.
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[0057] In connection with the above, preferably, a
package P including a predetermined amount or more of
the acceptable defects Ycis considered as an acceptable
product which is lower in yarn quality than a good product
including a small amount of the acceptable defects Yc,
and is treated in a way different from the good product.
If the doffing device 3 doffs packages which are good
products and packages which are acceptable products
without sorting them, the good products and the accept-
able products are disadvantageously shipped in a mixed
manner. In the automatic winder 1 of the present embod-
iment, in order to sort packages into good products and
acceptable products, the clearer controller 37 and the
unit controller 60 perform processes described below.

(Process Performed by Clearer Controller)

[0058] A process performed by the clearer controller
37 will be described with reference to FIG. 6 and FIG. 7.
FIG. 7 shows a graph indicating the degree of progress
of the yarn winding process (i.e., increase in the yarn
winding length) in the package P and the increase in the
total amount of the acceptable defects Yc in accordance
with the progress.

[0059] The clearer controller 37 determines whether a
package P is an acceptable product, in the following man-
ner. While a package P is being formed by the winding
unit 2, the clearer controller 37 stores data regarding yarn
defects as shown in FIG. 6. When an acceptable defect
Yc is detected during the formation of the package P, the
clearer controller 37 increments the amount of the ac-
ceptable defects Yc. The horizontal axis of the graph
shown in FIG. 7 indicates the yarn winding length of the
package P which is being formed. The vertical axis indi-
cates the total amount (acceptable defect total amount)
of the acceptable defects Yc remaining in the package
P. FIG. 7 shows transitions of acceptable defect total
amounts of two different packages P (a full line and a
dotted line).

[0060] As the formation of the package P progresses
and the yarn winding length increases, the acceptable
defect total amount increases each time the acceptable
defect Yc is detected. When the acceptable defect total
amount exceeds a predetermined reference value (see
a two-dot chain line in the graph of FIG. 7) during the
formation of the package P, itis determined that the pack-
age P is an acceptable product. When the acceptable
defect total amount exceeds the predetermined refer-
ence value during the formation of the package P (see a
full line in the graph of FIG. 7), the clearer controller 37
determines that the package P is an acceptable product
at this point, and sends a determination signal indicating
that the package P is an acceptable product to the unit
controller 60. Meanwhile, when the acceptable defect to-
tal amount does not exceed the reference value until the
formation is completed (see a dotted line in the graph of
FIG. 7), the package P is a good product. In other words,
when the formation of the package P is completed or
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almost completed and the clearer controller 37 does not
determine that the package P is an acceptable product,
the package P is a good product. In this case, no deter-
mination signal is sent from the clearer controller 37.
[0061] There are several methods for specifically in-
crementing the amount of the acceptable defects Yc by
the clearer controller 37. For example, the number of the
acceptable defects Yc may be incremented each time
the defect occurs, and when the total number of the ac-
ceptable defects Yc exceeds a reference number, it may
be determined that the package P being formed is an
acceptable product.

[0062] Alternatively, in accordance with the classes in-
dicated by the frames 106 shown in FIG. 6, each accept-
able defect Yc may be weighted, the number of defects
may be added as a defect point, and the package P may
be regarded as an acceptable product when the defect
point exceeds a predetermined reference point. For ex-
ample, the above-described frame 107 is closer to the
polygonal line 102 indicating the upper limit than the
frame 108 is to the line. On this account, the defect level
of the acceptable defect Yc indicated by the mark 203 in
the frame 107 is higher than the defect level of the ac-
ceptable defect Ycindicated by the mark 204 in the frame
108. On this account, for example, the amount of the
acceptable defects Yc indicated by the mark 203 may be
regarded to be larger than the amount of the acceptable
defects Yc indicated by the mark 204, and a more defect
point may be added to the former.

[0063] Alternatively, because the length and thickness
of each acceptable defect Yc are known as indicated by
the marks 203 and 204, the amount of the acceptable
defects Yc may be calculated based on these sets of
data (e.g., a result of multiplication of length and thick-
ness is set as a defect amount), and the amount of the
acceptable defects Yc is incremented.

(Process Performed by Unit Controller)

[0064] A process performed by the unit controller 60
when the clearer controller 37 has determined whether
a package P is an acceptable product will be described
with reference to FIG. 8 and FIGs. 9(a) to 9(c). FIG. 8 is
aflow chart which relates to determination by the clearer
controller 37 and shows an example of the process per-
formed by the unit controller 60. FIG. 9(a) shows image
display by the display 50 when the winding unit 2 operates
normally (i.e., is forming a package P). FIG. 9(b) shows
image display by the display 50 when a completed pack-
age P is a good product and the doffing device 3 is re-
quired to perform doffing. FIG. 9(c) shows image display
by the display 50 when a package P is an acceptable
product.

[0065] In an initial state, the winding unit 2 has started
winding of the yarn onto the winding bobbin Bm (yarn
winding process) and the formation of the package P is
in progress. When the yarn winding process by the wind-
ing unit 2 is normally in progress, the display 50 displays
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nothing as shown in FIG. 9(a). During the formation of
the package P, when the yarn clearer 34 detects an un-
acceptable defect Yb, yarn cutting and yarn joining are
performed. When an acceptable defect Yc is detected
by the yarn clearer 34, the clearer controller 37 incre-
ments the amount of the acceptable defects Yc as de-
scribed above.

[0066] The unit controller 60 determines whether a de-
termination signal indicating that the package P is an
acceptable product is supplied from the clearer controller
37 (S101). When the determination signal has not been
supplied, the unit controller 60 determines whether the
formation of the package P has been completed (S102).
When the formation of the package P has not been com-
pleted, the routine goes back to S101 and the formation
of the package P is continued. When the formation of the
package P is almost completed while the determination
signal has not been supplied from the clearer controller
37, itis determined that the package P is a good product.
In this case, the unit controller 60 outputs a signal (doffing
request signal) requesting the doffing device 3 to perform
doffing, via the machine controller 4, for example (S103).
When the doffing request signal is being output, the unit
controller 60 causes the display 50 to display information
indicating that the winding unit 2 is making a doffing re-
quest, as shown in FIG. 9(b). (To be more specific, the
lamps 51a and 51b emit blue light.)

[0067] During the formation of the package P, when
the clearer controller 37 determines that the package P
is an acceptable product and the determination signal is
sent from the clearer controller 37 to the unit controller
60, the unit controller 60 performs the following process.
The unit controller 60 controls the winding unit 2 to sus-
pend the yarn winding process and causes the display
50 to display information indicating that an acceptable
product has been formed (S104). To be more specific,
as shown in FIG. 9(c), for example, the lamps 51a, 51b,
and 51d emit red light or blink, and the text display unit
52 displays a text. At this stage, the process which is
performed when the package P is an acceptable product
ends for the time being. Then an operator may manually
detach the package P which is an acceptable product.
Alternatively, the operator may press the operation but-
ton 53 of the display 50 to resume the yarn winding proc-
ess and then manually detach the package P after the
formation of the package P is completed. When receiving
the determination signal indicating that the package P is
an acceptable product from the clearer controller 37, the
unit controller 60 does not output the doffing request sig-
nal. This prevents the acceptable product from being
doffed. Inthis way, whenitis determined that the package
P is an acceptable product, the unit controller 60 causes
the winding unit 2 to perform an operation different from
the operation performed when the package P is a good
product.

[0068] As described above, when the yarn clearer 34
determines that the package P is an acceptable product,
the winding unit 2 performs an operation different from
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the operation performed in the normal state (when the
package P is a good product). This, for example, notifies
the operator that the package P is not a good product. It
is therefore possible to sort packages into packages P
which are good products and packages P which are ac-
ceptable products.

[0069] Inadditiontothe above, because the yarn clear-
er 34 includes the clearer controller 37, problems such
as increase in data communication amount and cost in-
crease are suppressed as compared to a case where a
determination device for determining whether a package
P is an acceptable product is provided to be independent
from the yarn clearer 34.

[0070] In addition to the above, because the display
50 notifies that the package P is an acceptable product,
the operator is promptly notified of this information and
is demanded to immediately perform a response.
[0071] In addition to the above, when it is determined
that the package P being formed is an acceptable prod-
uct, it is possible to cause the winding unit 2 to perform
the operation different from the normal operation. It is
therefore possible to swiftly sort the acceptable products.
[0072] Inaddition tothe above, because the yarn wind-
ing process can be suspended when it is determined that
the package P is an acceptable product, it is possible to
detach the low-quality package P even if the formation
of the package is still in progress.

[0073] Furthermore, because it is possible to prevent
an acceptable product from being doffed by the doffing
device 3, prevention of mixture of good products and ac-
ceptable products is ensured as the operator detaches
acceptable products from the winding unit 2 and treats
them differently from good products.

[0074] In addition to the above, determination of the
generation of the unacceptable defect Yb and determi-
nation of the generation of the acceptable defect Yc are
performed based on the thickness of the yarn Y. It is
therefore possible to properly detect a yarn defect which
needs to be removed and determine the quality of a
formed package P.

[0075] The following will describe modifications of the
above-described embodiment. The members identical
with those in the embodiment above will be denoted by
the same reference numerals and the explanations there-
of are not repeated.

(1) While in the embodiment above the unit controller
60 suspends the yarn winding process when receiv-
ing the determination signal indicating that the pack-
age P is an acceptable product from the clearer con-
troller 37, the disclosure is not limited to this arrange-
ment. As shown in FIG. 10, the unit controller 60 may
continue the yarn winding process until the formation
of the package P is completed even if the determi-
nation signal is supplied from the clearer controller
37 (S105). When the formation of the package P is
completed, the display 50 may display notification
for the operator (S106). As such, even if it is found
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that the package P is an acceptable product while
the formation of the package P is still in progress,
the formation of the package P is continued. With
this, as compared to the case where the yarn winding
process is suspended, the formation of the package
P is done quickly and the deterioration in production
efficiency is suppressed. In other words, when it is
determined that the package P is an acceptable
product, the unit controller 60 may cause the winding
unit 2 to perform the operation different from the op-
eration when the package P is a good product, when
or after the formation of the package P is completed.
It is possible to prevent good products and accept-
able products from being mixed also in this modifi-
cation, because the unit controller 60 does not output
the doffing request signal. The unit controller 60 may
perform notification for the operator by the display
50 before the formation of the package P which is
an acceptable product is completed (e.g., when the
determination signal is received).

(2) While in the embodiment above the doffing device
3 does not doff a package P which is an acceptable
product, the disclosure is not limited to this arrange-
ment. For example, when a winding unit 2 retains a
package P which is an acceptable product and the
operation button 53 (an operation unit of the present
invention) of the display 50 of that winding unit 2 is
pressed, the unit controller 60 determines that a doff-
ing request has been made, and outputs the doffing
request signal. According to this arrangement, an
acceptable product is not doffed until the operator
makes a doffing request. On this account, sorting of
products can be done even if good products and ac-
ceptable products are mixed, in the following man-
ner: the operator stamps or puts stickers on pack-
ages P which are acceptable products in advance in
order to make it possible to identify acceptable prod-
ucts from good products, and then presses the op-
eration button 53. Furthermore, as the doffing device
3 performs doffing, it is possible to save the opera-
tor’s labor of detaching a package P which is an ac-
ceptable product. The operation may be done by an
operation unit different from the operation button 53.
(3) While in the modification (2) the operator per-
forms the operation such as stamping the package
P which is an acceptable product, the doffing device
3 may include a stamp unit (not illustrated) which is
configured to stamp the surface of the package P.
Furthermore, the unit controller 60 may perform the
following operation. As shown in FIG. 11, when the
clearer controller 37 determines that the package P
is an acceptable product, the unit controller 60 caus-
es the winding unit 2 to continue the yarn winding
process until the formation of the package is com-
pleted (S106) . Thereafter, the unit controller 60 out-
puts, via the machine controller 4, a signal which
requests the doffing device 3 to stamp the surface
of the package P which is an acceptable product
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(i.e., requests addition of identification information)
(S107). With this arrangement, it is possible to cause
the doffing device 3 to perform stamping based on
which acceptable products can be distinguished
from good products, and hence it is possible to sort
packages into acceptable products and good prod-
ucts even if they are mixed. Furthermore, it is pos-
sible to save the operator's labor of performing
stamping.

The identification information is not limited to the
stamp. For example, the doffing device 3 may put a
sticker (not illustrated) onto a package P which is an
acceptable product. Alternatively, for example, the
doffing device 3 may be arranged such that an IC
tag (not illustrated) storing individual information is
provided in the winding bobbin Bm and information
indicating that the package P is an acceptable prod-
uct can be written into the IC tag of the winding bobbin
Bm on which the package P which is an acceptable
product is formed.

(4) When the doffing device 3 is configured to stamp
the surface of the package P as in the modification
(3) described above, the unit controller 60 may per-
form the following process. As shown in FIG. 12,
when the clearer controller 37 determines that the
package P is an acceptable product, the unit con-
troller 60 may output a signal requesting the addition
of identification information to the package P which
is an acceptable product (S107) and then output the
doffing request signal (S103). With this arrange-
ment, becauseitis possible to distinguish acceptable
products from good products even if they are mixed,
it is possible to sort packages into acceptable prod-
ucts and good products. Furthermore, it is possible
to save the operator’s labor of adding the identifica-
tion information. Furthermore, as compared to a
case where the doffing request signal is not output,
itis possible to save the operator’s labor of detaching
a package P which is an acceptable product. Alter-
natively, the unit controller 60 may output the doffing
request signal before outputting the signal request-
ing the addition of the identification information to
the package P which is an acceptable product. In
this case, the doffing device 3 performs the addition
of the identification information before the doffing.
(5) Alternatively, packages may be sorted into good
products and acceptable products by an arrange-
ment shown in FIG. 13(a) to FIG. 13(c). FIG. 13(a)
is a plan view of an automatic winder 1b. FIG. 13(b)
shows a state in which a later-described stopper 73
is at an allowing position. FIG. 13(c) shows a state
in which the stopper 73 is at a preventing position.
The doffing device 3 is not shown in these figures.
As shown in FIG. 13(a), a conveyor 71 which is con-
figured to convey packages P (as indicated by an
arrow in FIG. 13(a)) doffed from the winding units 2
is provided behind the automatic winder 1b. Further-
more, as shown in FIG. 13(a) to FIG. 13(c), an indi-
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vidual passage 72 in which a doffed package P
moves rearward is provided between each winding
unit 2 and the conveyor 71 in the front-rear direction.
Furthermore, a gap is formed between the conveyor
71 and the individual passage 72 in the front-rear
direction and the stopper 73 is provided in this gap.
The stopper 73 is, for example, a plate-shaped mem-
ber and is movable in the up-down direction by an
air cylinder 74 (see full lines and dotted lines in FIG.
13(b)). The air cylinder 74 can be driven by the unit
controller 60 of the winding unit 2 to move the stopper
73 in the up-down direction. When the stopper 73 is
atthe lowest position (see the full lines in FIG. 13(b)),
a doffed package P is allowed to roll on the individual
passage 72 and reach the conveyor 71. At this stage,
the stopper 73 is at the allowing position where the
rolling of the package P is allowed. Meanwhile, when
the stopper 73 protrudes upward (see FIG. 13(c)),
the stopper 73 prevents the package P from rolling.
At this stage, the stopper 73 is at the preventing po-
sition where the rolling of the package P is prevented.
In this way, the stopper 73 is positionally switchable
between the allowing position and the preventing po-
sition.

In the automatic winder 1b arranged as described
above, when a package P of a winding unit 2 is a
good product (i.e., no determination signal is sent
from the clearer controller 37 to the unit controller
60), the stopper 73 is at the allowing position (see
FIG. 14(b)). Meanwhile, when the clearer controller
37 determines that the package P is an acceptable
product, the unit controller 60 drives the air cylinder
74 to move the stopper 73 to the preventing position.
On this account, even if a package P which is an
acceptable product is doffed, the package P is
stopped on the individual passage 72 by the stopper
73. It is therefore possible for the operator to add
information based on which an acceptable product
and a good product are identified to a package P
which is an acceptable product, before packages are
mixed on the conveyor 71 or at a conveyance des-
tination. Furthermore, the operator is able to remove
the stopped acceptable product.

(6) While in the embodiment above whether a pack-
age P is an acceptable product is determined based
on the total amount of the acceptable defects Yc, the
disclosure is not limited to this arrangement. For ex-
ample, the clearer controller 37 may determine
whether a package P is an acceptable product,
based on the amount of specific acceptable defects
Yc in addition to or in place of the total amount of the
acceptable defects Yc. The amount of the specific
acceptable defects Yc is, for example, the amount
of parts each thicker than the target thickness, the
amount of parts each narrower than the target thick-
ness, orthe amount of fluffs. Alternatively, the clearer
controller 37 may determine whether a package P
is an acceptable product, based on the number of
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times of yarn cutting by the cutter 34b. When the
number of times of the cutting of the yarn Y by the
cutter 34b (i.e., the number of times of detection of
the unacceptable defect Yb) is large, the number of
times of yarn joining by the yarn joining device 33 is
large and the package P includes a large number of
parts where the yarn joining was performed. Be-
cause such apackage P is not good in quality, wheth-
er the package P is an acceptable product may be
determined based on the counted number of times
of yarn cutting by the cutter 34b. In other words, the
amount of the acceptable defects Yc based on which
the clearer controller 37 performs the determination
may include the number of times of yarn cutting by
the cutter 34b, in addition to or in place of the total
amount of the acceptable defects Yc and/or the
amount of the specific acceptable defects Yc. The
clearer controller 37 may determine whether a pack-
age P isan acceptable product, based onthe number
of times of yarn cutting by the cutter 34b.

(7) While in the embodiment above the clearer con-
troller 37 sorts packages P into good products and
acceptable products, the disclosure is not limited to
this arrangement. In other words, acceptable prod-
ucts may be further ranked based on the amount of
the acceptable defects Yc. For example, among the
acceptable products, an acceptable productin which
the amount of the acceptable defects Yc is relatively
small may be ranked as a pre-1 grade, whereas an
acceptable product in which the amount of the ac-
ceptable defects Yc s relatively large may be ranked
as a pre-2 grade. In this case, in the modifications
(2) to (5) described above, the identification informa-
tion added to a package P which is an acceptable
product is differentiated between the ranks. This
makes it possible to identify the rank of each accept-
able product. For example, in accordance with the
rank of each acceptable product, the color and/or
shape of the stamp, the color and/or shape of the
sticker, or information written into the IC tag may be
differentiated. The acceptable products may be clas-
sified into more ranks (i.e., 3 or more ranks).

(8) While in the embodiment above the clearer con-
troller 37 sends the determination signal to the unit
controller 60 only when a package P is an acceptable
product, the disclosure is not limited to this arrange-
ment. For example, when the unit controller 60 and
the clearer controller 37 are able to mutually com-
municate with each other, a signal which indicates
that the formation of a package P is almost complet-
ed may be sent from the unit controller 60 to the
clearer controller 37 when the formation of the pack-
age P is completed. If the package P is not regarded
as an acceptable product at this stage, a signal in-
dicating that package P is a good product may be
sent from the clearer controller 37 to the unit control-
ler 60.

(9) While in the embodiment above the clearer con-
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troller 37 determines whether a package P being
formed is an acceptable product, the disclosure is
not limited to this arrangement. For example, the unit
controller 60 may receive information of yarn defect
from the clearer controller 37 and performs the
above-described determination. In this case, the unit
controller 60 is equivalent to a determination unit of
the present invention.

(10) While in the embodiment above notification to
the operator is performed by the display 50, the dis-
closure is not limited to this arrangement. For exam-
ple, notification may be done by using an unillustrat-
ed tower lamp on the machine controller 4, or notifi-
cation may be done by sound.

(11) The present invention is applicable to machines
different from the automatic winder 1. For example,
the present invention is applicable to a textile ma-
chine including a yarn quality measuring device such
as the yarn clearer 34 (e.g., an air spinner and/or an
open - end spinning machine).

[Reference Signs List]

[0076]

1 automatic winder (textile machine)

2 winding unit

3 doffing device

20 yarn supplying unit

34 yarn clearer (yarn quality measuring device)

34a clearer main body (yarn quality measurement
unit)

34b  cutter (cutting unit)

37 clearer controller (determination unit)

50 display (notification unit)

60 unit controller

71 conveyor

72 individual passage

73 stopper

Bm  winding bobbin (take up tube)

P package

Y yarn

Yb unacceptable defect

Yc acceptable defect

Claims

1. A textile machine including at least one winding unit

which performs a yarn winding process of forming
atleast one package by winding a yarn supplied from
a yarn supplying unit onto a take up tube,

the at least one winding unit including:

a yarn quality measuring device which includes
a yarn quality measurement unit configured to
detect, by monitoring a running yarn, an unac-
ceptable defect which needs to be removed and
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an acceptable defect which does not need to be
removed and a cutting unit configured to cut the
yarn when the unacceptable defect is detected;
a determination unit which is configured to de-
termine whether the at least one package is a
good product in which the amount of acceptable
defects is not larger than a predetermined ref-
erence value or an acceptable product in which
the amount of acceptable defects is larger than
the reference value, based on data of the ac-
ceptable defect; and a unit controller,

when it is determined by the determination unit
that the at least one package is the acceptable
product, the unit controller causing the at least
one winding unit to perform an operation differ-
ent from an operation performed when the at
least one package is the good product.

The textile machine according to claim 1, wherein,
the yarn quality measuring device includes the de-
termination unit.

The textile machine according to claim 1 or 2, where-
in, the atleast one winding unitincludes a notification
unit configured to output information, and

when it is determined by the determination unit that
the at least one package is the acceptable product,
the unit controller causes the notification unit to notify
that the at least one package is the acceptable prod-
uct.

The textile machine according to any one of claims
1 to 3, wherein, while the at least one package is
being formed by the at least one winding unit, the
determination unit increments the amount of accept-
able defects detected by the yarn quality measuring
device, and determines that the atleast one package
is the acceptable product when the total amount of
acceptable defects in the package exceeds the ref-
erence value.

The textile machine according to claim 4, wherein,
when it is determined by the determination unit that
the at least one package is the acceptable product
while the at least one package is being formed, the
unit controller causes the at least one winding unit
to suspend the yarn winding process.

The textile machine according to claim 4, wherein,
even when it is determined by the determination unit
that the at least one package is the acceptable prod-
uct while the at least one package is being formed,
the unit controller causes the at least one winding
unitto continue formation of the atleastone package.

The textile machine according to any one of claims
1 to 6, further comprising a doffing device which is
configured to doff the at least one package,



10.

1.

23 EP 3 744 670 A1 24

the unit controller

outputting a doffing request signal which requests
the doffing device to perform doffing, when the at
least one package is the good product, and

not outputting the doffing request signal when it is
determined by the determination unit that the at least
one package is the acceptable product.

The textile machine according to claim 7, wherein,
when it is determined by the determination unit that
the at least one package is the acceptable product,
the unit controller outputs a signal which requests
the doffing device to add identification information
based on which the acceptable product is distin-
guished from the good product.

The textile machine according to any one of claims
1 to 6, further comprising a doffing device which is
configured to doff the at least one package,

when it is determined by the determination unit that
the at least one package is the acceptable product,
the unit controller outputting a signal which requests
the doffing device to add identification information
based on which the acceptable product is distin-
guished from the good product, before the doffing
device performs doffing.

The textile machine according to any one of claims
1 to 6, further comprising a doffing device which is
configured to doff the at least one package,

the at least one winding unit including an operation
unit in which a doffing request operation for output-
ting a doffing request signal which requests the doff-
ing device to perform doffing is performed by an op-
erator, and

when it is determined by the determination unit that
the at least one package is the acceptable product,
the unit controller outputting the doffing request sig-
nal only when the operator has performed the doffing
request operation.

The textile machine according to any one of claims
1 to 10, further comprising:

a plurality of the at least one winding unit;

a conveyor which is configured to convey a plu-
rality of the at least one package formed by the
winding units;

individual passages each of which is provided
between each of the winding units and the con-
veyor, the packages moving on the individual
passages from the winding units toward the con-
veyor; and

a stopper which is provided between each of the
individual passages and the conveyor,

the stopper being switchable between

an allowing position where each of the packages
is allowed to roll on to the conveyor and
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a preventing position where each of the pack-
agesis notallowed to roll on to the conveyor, and
when it is determined by the determination unit
that each of the packages is the acceptable
product, the unit controller positioning the stop-
per at the preventing position.

12. The textile machine according to any one of claims

1 to 11, wherein, the determination unit determines
whether the unacceptable defect is generated and
whether the acceptable defect is generated, based
on thickness of the yarn monitored by the yarn quality
device.
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