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(54) SPUN YARN WINDING SYSTEM

(57)  A'spunyarn winding system which is capable of
obtaining information used for analyzing a reason of yarn
cutting is provided. A spun yarn winding system 1 in-
cludes a spun yarn take-up winder 3 configured to take
up a yarn Y spun out from a spinning apparatus 2 and
wind the yarn Y onto a bobbin B. The spun yarn winding
system 1 further includes, at different positions on a yarn
path from the spinning apparatus 2 to the spun yarn
take-up winder 3, cameras 31 to 35 capable of taking
videos of the yarn Y, a video data storage unit 19 con-
figured to store the video data of the video taken by the
cameras 31 to 35, a yarn information acquisition unit 17
capable of acquiring information regarding the state of
the yarn Y on the yarn path, and a winding controller 18.
Upon receiving a predetermined signal regarding the in-
formation of the state of the yarn Y from the yarn infor-
mation acquisition unit 17, the winding controller 18 ex-
ecutes a data sampling process of sampling video data
corresponding to the video taken during a predetermined
range R that is set on the basis of a time at which the
predetermined signal was received, from a video data
stored in the normal storage area 19a of a video data
storage unit 19.
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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to a spun yarn
winding system including a spun yarn take-up winder
configured to wind yarns spun out from a spinning appa-
ratus.

[0002] Patent Literature 1 (Japanese Laid-Open Pat-
ent Publication 2021-050440) discloses a spun yarn
winding system including a spun yarn take-up winder
configured to take up yarns spun out from a spinning
apparatus and wind the yarns onto bobbins. In the spun
yarn winding system, yarns spun out from the spinning
apparatus are taken up by plural godet rollers. Thereaf-
ter, the yarns are wound onto bobbins while each being
traversed by a traverse guide about a fulcrum guide.

SUMMARY OF THE INVENTION

[0003] When yarn cutting occurs, the above-described
spun yarn winding system needs to temporarily stop the
spun yarn take-up winder and to perform yarn threading
for components such as the godet rollers, the fulcrum
guide, and the bobbin. On this account, the production
efficiency of the yarns is deteriorated when the yarn cut-
ting occurs. To suppress the occurrence of yarn cutting,
enabling the analysis of an indication of yarn cutting and
a reason of yarn cutting has been demanded. However,
because no means is available for acquiring information
necessary for the analysis of an indication of yarn cutting
and a reason of yarn cutting, it has been difficult to ana-
lyze an indication of yarn cutting and a reason of yarn
cutting.

[0004] An object of the present invention is to provide
aspunyarn winding system which is capable of obtaining
information used for analyzing an indication of yarn cut-
ting and a reason of yarn cutting.

[0005] According to a first aspect of the invention, a
spun yarn winding system comprises a spun yarn take-
up winder configured to take up a yarn spun out from a
spinning apparatus and wind the yarn onto a bobbin, the
spun yarn winding system further comprising: imaging
devices which are able to take a video of the yarn Y at
different positions on a yarn path from the spinning ap-
paratus to the spun yarn take-up winder; a storage unit
which is configured to store video data of the video taken
by the imaging devices; a yarn information acquisition
unit which is capable of acquiring information regarding
a state of the yarn on the yarn path; and a controller.
When receiving a predetermined signal indicating the in-
formation regarding the state of the yarn from the yarn
information acquisition unit, the controller executes a da-
ta sampling process of sampling video data correspond-
ing to a video taken during a predetermined range that
is set on the basis of a time at which the predetermined
signal is received, from the video data stored in the stor-
age unit.
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[0006] According to this aspect of the present inven-
tion, a video of the yarn can be taken by the imaging
devices, at plural parts of the yarn path from the spinning
apparatus to the spun yarn take-up winder. The operator
is therefore able to know the state of the yarn at plural
parts of the yarn path by means of the video taken by the
imaging devices. On this account, when yarn cutting or
an indication of yarn cutting occurs, an operator is able
to check the state of the yarn at plural parts of the yarn
path based on the video and analyze why the yarn cutting
or the indication thereof occurred. For example, the op-
erator is able to check the part of the yarn path where
the yarn cutting or the indication thereof occurred with
reference to the video and analyze why the yarn cutting
or the indication thereof occurred based on the observa-
tion. In this way, according to the aspect of the present
invention, the video of the yarn taken by the imaging de-
vices can be obtained as information for analyzing the
reason of the yarn cutting or the indication thereof. With
the aspect of the present invention, furthermore, part of
the video data stored in the storage unit can be sampled
in accordance with the state of the yarn on the yarn path.
This makes it possible to sample information required for
analyzing a reason of yarn cutting or an indication thereof
from the video data stored in the storage unit. On this
account, the operator is able to obtain the information
without needing labor to find a required video from the
videos corresponding to the video data stored in the stor-
age unit.

[0007] According to a second aspect of the invention,
the spun yarn winding system is arranged so that the
yarn information acquisition unit is capable of acquiring
information regarding occurrence of yarn cutting, and in
the data sampling process, upon receiving the predeter-
mined signal indicating thatthe yarn cutting has occurred,
the controller samples, from the video data stored in the
storage unit, video data corresponding to a video which
is taken during the predetermined range that includes at
least a time before the time of receiving the predeter-
mined signal and is set on the basis of the time of receiv-
ing the predetermined signal.

[0008] This aspect of the present invention makes it
possible to sample video data in accordance with the
occurrence of yarn cutting and to obtain a video for check-
ing the state of the yarn at the occurrence of the yarn
cutting. It is therefore easy to obtain information for reli-
ably analyzing a reason of yarn cutting.

[0009] According to a third aspect of the invention, the
spun yarn winding system is arranged so that the yarn
information acquisition unit is capable of acquiring infor-
mation regarding magnitude of tension of the yarn, in the
data sampling process, when receiving the predeter-
mined signal indicating that the magnitude of the tension
of the yarn is equal to or smaller than a predetermined
threshold, the controller samples video data correspond-
ing to a video taken in the predetermined range that is
set on the basis of a time at which the predetermined
signal was received, from the video data stored in the
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storage unit, and the predetermined threshold is a value
atwhich the magnitude of the tension of the yarn indicates
no occurrence of yarn cutting.

[0010] Accordingtothe aspectofthe presentinvention,
information regarding the magnitude of the tension of the
yarn obtained by the yarn information acquisition unit in-
dicates the occurrence of yarn swing that is an indication
ofyarn cutting. In the data sampling process, itis possible
to sample a set of video data corresponding to a video
showing yarn swing before the occurrence of yarn cut-
ting. It is therefore easy to obtain information for reliably
analyzing the indication of the yarn cutting.

[0011] According to a fourth aspect of the invention,
the spun yarn winding system is arranged so that the
yarn information acquisition unit is capable of acquiring
information regarding an amount of static electricity of
the yarn, in the data sampling process, when receiving
the predetermined signal indicating that the amount of
the static electricity of the yarn is equal to or larger than
a predetermined threshold, the controller samples video
data corresponding to a video taken in the predetermined
range that is set on the basis of a time at which the pre-
determined signal was received, from the video data
stored in the storage unit, and the predetermined thresh-
old is a value at which the amount of the static electricity
of the yarn indicates no occurrence of yarn cutting.
[0012] Accordingtothe aspectofthe presentinvention,
information regarding the static electricity amount of the
yarn obtained by the yarn information acquisition unit in-
dicates the occurrence of yarn swing that is an indication
ofyarn cutting. In the data sampling process, itis possible
to sample a set of video data corresponding to a video
showing yarn swing before the occurrence of yarn cut-
ting. It is therefore easy to obtain information for reliably
analyzing the indication of the yarn cutting.

[0013] According to a fifth aspect of the invention, the
spun yarn winding system is arranged so that the spun
yarn take-up winder is capable of taking up yarns spun
out from the spinning apparatus and winding the yarns
onto bobbins, respectively, the spun yarn winding system
further comprising a cutting suction device which is ca-
pable of cutting and sucking the yarns, each of the im-
aging devices is capable of taking a video of the yarns,
the yarn information acquisition unit is capable of acquir-
ing information regarding occurrence of yarn cutting of
each of the yarns, when receiving the predetermined sig-
nal indicating that at least one of the yarns has been cut
from the yarn information acquisition unit, the controller
executes a command signal generation process of gen-
erating a command signal by which execution of a yarn
cutting process of cutting and sucking the yarns by the
cutting suction device is instructed, and when the com-
mand signal generation process is executed, the control-
ler executes the data sampling process.

[0014] According to this aspect of the present inven-
tion, because the data sampling process is executed by
utilizing generation of the command signal by which ex-
ecution of the yarn cutting process of cutting and sucking
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the yarns by the cutting suction device is instructed, the
control is simplified as compared to a case where the
data sampling process is executed when a signal indi-
cating the occurrence of yarn cutting is received from the
yarn information acquisition unit.

[0015] According to a sixth aspect of the invention, the
spun yarn winding system is arranged so that at least
one imaging device among the imaging devices is capa-
ble of taking an image of at least one component of the
spun yarn winding system.

[0016] According to this aspect of the present inven-
tion, when yarn cutting or an indication of yarn cutting
occurs, the operator is allowed to check, based on the
video, the operation of each component and the state of
the yarns at each component, in addition to the state of
the yarns. This allows the operator to further reliably an-
alyze the reason of the yarn cutting or the indication of
yarn cutting. In this way, according to the aspect of the
present invention, a video of each component can be
obtained as information for analyzing the reason of the
yarn cutting or the indication thereof.

[0017] According to a seventh aspect of the invention,
the spun yarn winding system further comprises adisplay
device which is capable of displaying a video taken by
the imaging devices.

[0018] This aspect of the present invention allows the
operator to analyze the reason of yarn cutting or an in-
dication thereof with reference to the video displayed on
the display device.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

FIG. 1 is a front elevation of one spun yarn take-up
winder of a spun yarn winding system of an embod-
iment of the present invention.

FIG. 2 is a block diagram showing an electric struc-
ture of the spun yarn winding system.

FIG. 3 is a drawing used for explaining a predeter-
mined range for sampling in a data sampling proc-
ess.

FIG. 4 is a flowchart of control performed by a wind-
ing controller.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0020] The following will describe a preferred embod-
iment of the present invention with reference to figures.
Hereinafter, the directions shown in FIG. 1 will be referred
to as an up-down direction, a left-right direction, and a
front-back direction, respectively. The up-down direction
is a vertical direction in which the gravity acts. The left-
right direction is orthogonal to the up-down direction, and
is a direction in which spun yarn take-up winders 3 de-
scribed later are aligned. The front-rear direction is a di-
rection orthogonal to both the up-down direction and the
left-right direction.
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(Spun Yarn Winding System)

[0021] The following will outline a spun yarn winding
system 1 related to the present embodiment, with refer-
ence to FIG. 1 to FIG. 2. The spun yarn winding system
1 includes spinning apparatuses 2 (see FIG. 1), spun
yarn take-up winders 3 provided to correspond to the
respective spinning apparatuses 2, and an integrated
controller 4 (as shown in FIG. 2). FIG. 1 shows one spin-
ning apparatus 2 and one spun yarn take-up winder 3
provided to correspond to that spinning apparatus 2.
Each spinning apparatus 2 is configured to spin out yarns
Y made of synthetic fibers. The spun yarn take-up wind-
ers 3 are aligned in the left-right direction. Above each
spun yarn take-up winder 3, a corresponding spinning
apparatus 2 is provided. Each spun yarn take-up winder
3 is configured to take up yarns Y spun out from the cor-
responding spinning apparatus 2, to wind the yarns Y
onto the respective bobbins B, and to form packages P.
The integrated controller 4 controls the spun yarn take-
up winders 3 integrally.

(Spinning Apparatus)

[0022] As shown in FIG. 1, each spinning apparatus 2
mainly includes a heating box 21 and a cooling box 25.
The cooling box 25 is provided below the heating box 21.
[0023] The heating box 21 is heated to have a temper-
ature equal to or higher than the melting point of polymer.
To the heating box 21, spinning packs 22 are attached.
To each spinning pack 22, molten polymer is supplied
through a polymer path (not illustrated) formed inside the
heating box 21. Each spinning pack 22 spins out the mol-
ten polymer downward as filaments f. As the filaments f
spun out from each spinning pack 22 are bundled at a
later-described oil supply guide 11, a single yarn Y is
formed.

[0024] Inside the cooling box 25, cooling cylinders 26
each of which is formed of a filter are provided. The cool-
ing cylinders 26 are provided to correspond to the re-
spective spinning packs 22 attached to the heating box
21. The filaments f spun out from each spinning pack 22
pass through the inside of the corresponding cooling cyl-
inder 26 downward. To the cooling box 25, cooling air is
pressure-supplied through an unillustrated duct. The
cooling air having been pressure-supplied into the cool-
ing box 25 is then pressure-supplied into the cooling cyl-
inder 26 formed of a filter. As a result, the filaments F
passing through the inside of the cooling cylinder 26 are
cooled and solidified.

(Spun Yarn Take-Up Winder)

[0025] As shown in FIG. 1, each spun yarn take-up
winder 3 mainly includes oil supply guides 11, a cutting
suction device 13, a drawing unit 5, an interlacing device
15, a guide roller 16, a yarn information acquisition unit
17, a winding device 6, and cameras 31 to 35. As shown
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in FIG. 2, each spun yarn take-up winder 3 further in-
cludes a winding controller 18.

[0026] The oil supply guides 11 are provided below the
spinning apparatus 2. The oil supply guides 11 are pro-
vided to correspond to the respective cooling cylinders
26 provided at the cooling box 25 of the spinning appa-
ratus 2. Each oil supply guide 11 is provided to corre-
spond to a single yarn Y formed of filaments f. Each oil
supply guide 11 supplies oil to a bundle of filaments f.
Below each oil supply guide 11, a yarn regulating guide
41 is provided. To put it differently, the yarn regulating
guide 41 is provided on the downstream side of the oil
supply guide 11 in the running direction of the yarns Y
(i.e., the downward direction) . In the oil supply guide 11,
oil is applied to the yarn Y (filaments F) whose yarn path
is restricted by the yarn regulating guide 41.

[0027] The cutting suction device 13 mainly includes
a cutter 13a capable of cutting the yarns Y and an aspi-
rator 13b configured to suck the yarns Y cut by the cutter
13a. The cutter 13a and the aspirator 13b are configured
to be movable in an arrangement direction of the yarns
Y (i.e., in the left-right direction). As the cutter 13a and
the aspirator 13b are moved in the left-right direction, the
yarns Y are cut by the cutter 13a. A position where the
yarns Y are cut by the cutter 13a is between the oil supply
guides 11 and a later-described godet roller 51 of the
drawing unit 5 in the running direction of the yarns Y (i.e.,
the downward direction). The yarns Y having been cut
by the cutter 13a are then sucked and held by the aspi-
rator 13b.

[0028] Below the cutting suction device 13, a yarnreg-
ulating guide 42 is provided. In the running direction of
the yarns Y (i.e., the downward direction), the yarn reg-
ulating guide 42 is provided between a cutting position
of the yarns Y where the cutting suction device 13 cuts
the yarns and the later-described godet roller 51 of the
drawing unit 5. The yarn regulating guide 42 regulates
the movementofthe yarns Y in the arrangementdirection
thereof.

[0029] To the drawing unit 5, the yarns Y to which the
oil has been applied at the oil supply guides 11 are sent.
The drawing unit 5 mainly includes two godet rollers 51
and 52 and two separate rollers 53 and 54. The godet
roller 52 is provided on the downstream side of the godet
roller 51 in the running direction of the yarns Y. The godet
roller 51 is paired with the separate roller 53 provided
above the godet roller 51. The godet roller 52 is paired
with the separate roller 54 provided below the godet roller
52. Between the godet roller 51 and the godet roller 52,
ayarn regulating guide 43 is provided. The yarn regulat-
ing guide 43 regulates the movement of the yarns Y in
the arrangement direction thereof.

[0030] Each of the two godet rollers 51 and 52 is a
drive roller driven by a drive motor (not illustrated) . Each
of the two separate rollers 53 and 54 is a drive roller
driven by a drive motor (not illustrated). The rotational
axes of the godet rollers 51 and 52 and the separate
rollers 53 and 54 are in parallel to one another. The godet
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rollers 51 and 52 and the separate rollers 53 and 54 are
disposed so that the rotational axes of these rollers are
in parallel to the front-rear direction. The yarns Y having
been sent to the drawing unit 5 are wound onto the up-
stream godet roller 51 and the upstream separate roller
53 more than once, and are then wound onto the down-
stream godet roller 52 and the downstream separate roll-
er 54 more than once.

[0031] The upstream godet roller 51 is heated to a
drawable temperature at which the yarns Y can be drawn
(e.g., 90 degrees centigrade). The downstream godet
roller 52 is heated to a temperature at which the drawn
yarns Y can be thermally set (e.g., 120 degrees centi-
grade). The godet roller 52 rotates at a higher rotation
speed than the godet roller 51 on the upstream side. On
this account, the yarns Y preliminarily heated at the up-
stream godet roller 51 are drawn between the upstream
godet roller 51 an dt downstream godet roller 52. The
drawn yarns Y are thermally set by the godet roller 52.
The yarns Y drawn at the drawing unit 5 are wound onto
the guide roller 16.

[0032] On the downstream side of the godet roller 52
of the drawing unit 5 in the running direction of the yarns
Y, a yarn regulating guide 44 is provided. The yarn reg-
ulating guide 44 regulates the movement of the yarns Y
in the arrangement direction thereof.

[0033] The interlacing device 15 is provided between
the godet roller 52 of the drawing unit 5 and the guide
roller 16. The interlacing device 15 is provided on the
downstream side of the yarn regulating guide 44 in the
running direction of the yarns Y. The interlacing device
15 is configured to generate a swirling flow in a running
space (not illustrated) of the yarns Y by blowing out air
from a fluid ejection nozzle (not illustrated). As a result,
the filaments f constituting one yarn Y are turned and
entangled with one another. Consequently, the filaments
f of the yarn Y are bundled.

[0034] The guide roller 16 is a drive roller driven by a
driving motor (not illustrated). The guide roller 16 is dis-
posed so that its rotational axis is in parallel to the front-
rear direction. Onto the guide roller 16, the yarns Y drawn
atthe drawing unit5 are wound. The guide roller 16 sends
the yarns Y to the winding device 6.

[0035] The yarn information acquisition unit 17 is pro-
vided between the guide roller 16 and the winding device
6 in the running direction of the yarns Y. The yarn infor-
mation acquisition unit 17 is capable of acquiring infor-
mation regarding the state of the yarns Y in the yarn path
sent from the guide roller 16. The yarn information ac-
quisition unit 17 sends the acquired information to a wind-
ing controller 18 (see FIG. 2). The yarn information ac-
quisition unit 17 of the present embodiment is capable
of acquiring information regarding the occurrence of yarn
cutting of each of the yarns Y.

[0036] The yarn information acquisition unit 17 is con-
stituted by, e.g., reflective optical sensors each of which
includes a light emitter and light receiver (both are not
illustrated). The optical sensors are provided to corre-
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spond to the respective yarns Y sent from the guide roller
16. Each optical sensor is configured to emit light from
the light emitter (not illustrated) toward the yarn path of
the yarn Y, and to receive the light reflected by the yarn
Y running in the yarn path by means of the light receiver
(not illustrated). On this account, the amount of light de-
tected by the optical sensor is different between a case
where the yarn Y exists in the yarn path and a case where
the yarn Y does not exist in the yarn path. When yarn
cutting occurs, the amount of the detected light indicates
thatthere is noyarnY inthe yarn path. When yarn cutting
occurs, the yarn information acquisition unit 17 outputs
information of the light amount indicating that there is no
yarn Y in the yarn path, as a yarn cutting signal (equiv-
alent to a predetermined signal of the present invention)
indicating that yarn cutting has occurred.

[0037] The yarn information acquisition unit 17 may
include transmissive optical sensors instead of the re-
flective optical sensors. That is to say, the unillustrated
light emitter may be provided to oppose the unillustrated
light receiver over the yarn Y in the left-right direction.
[0038] To the winding device 6, the yarns Y having
beenwound onto the guideroller 16 are sent. The winding
device 6 mainly includes a main body frame 61, a turret
62, two bobbin holders 63, fulcrum guides 64, traverse
guides 65, and a contact roller 66.

[0039] The turret 62 is supported by the main body
frame 61. The turret 62 is disc-shaped. The turret 62 is
rotatable about a rotational axis extending along the
front-rear direction. To the turret 62, the two bobbin hold-
ers 63 are attached.

[0040] Each ofthetwo bobbin holders 63 is rotationally
driven by a motor (not illustrated). The rotational axes of
the two bobbin holders 63 are in parallel to each other.
The two bobbin holders 63 are disposed so that their
axes are in parallel to the front-rear direction. To each
bobbin holder 63, bobbins B are attached to be aligned
in the axial direction. As each bobbin holder 63 rotates,
the bobbins B attached to the bobbin holder 63 rotate
together with the bobbin holder 63.

[0041] As the turret 62 supporting the two bobbin hold-
ers 63 rotates, the positions of the two bobbin holders 63
are switched between a winding position (upper position
in FIG. 1) and a retracted position (lower position in FIG.
1). As such, the turret 62 is provided to switch the bobbin
holders 63 by which the yarns Y are wound.

[0042] The fulcrum guides 64 and the traverse guides
65 are attached to the main body frame 61. The fulcrum
guides 64 are provided above the bobbin holder 63 at
the winding position. The traverse guides 65 are provided
above the fulcrum guides 64. The fulcrum guides 64 and
the traverse guides 65 are provided to correspond to the
respective bobbins B. Each traverse guide 65 is config-
ured to traverse the yarn'Y threaded to the corresponding
fulcrum guide 64.

[0043] The yarns Y sent from the guide roller 16 are
threaded to the respective fulcrum guides 64. The yarns
Y are then wound onto bobbins B attached to the bobbin
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holder 63 at the winding position, respectively, while be-
ing traversed about the corresponding fulcrum guides 64
in the axial direction of the bobbins B by the traverse
guides 65. As a result, packages P are formed around
the respective bobbins B. When the yarns are being
wound, as the contact roller 66 in contact with the outer
circumferential surface of each package P rotates while
applying a predetermined contact pressure to each pack-
age P, the shape of the package P is adjusted.

[0044] The winding controller 18 includes members
such as a CPU, a ROM, and a RAM. The winding con-
troller 18 is configured to control components of the spun
yarn take-up winder 3, such as the cutting suction device
13 (see FIG. 2). The winding controller 18 is electrically
connected to the yarn information acquisition unit 17 and
the cameras 31 to 35 (imaging devices of the present
invention). The winding controller 18 is electrically con-
nected to an operating unit 37 and a display device 38.
The operating unit 37 includes at least one of a keyboard,
a mouse, and a touch panel, for example. The display
device 38 is, for example, a display. The winding control-
ler 18 includes a video data storage unit 19. The winding
controller 18 is electrically connected to the integrated
controller 4 (as shown in FIG. 2), and communicates with
the integrated controller 4.

[0045] The five cameras 31 to 35 are able to take vid-
eos of the yarns Y at different positions on the yarn path
from the spinning apparatus 2 to the spun yarn take-up
winder 3. The number of the cameras is not restricted to
five. The number of the cameras may be determined at
will as long as the number is two or more. Each of the
cameras 31 to 35 is able to take a video of the yarns Y
running on the yarn path. In the present embodiment, the
cameras 31 to 35 are able to take videos of the compo-
nents of the spun yarn winding system 1, in addition to
the yarns Y. Alternatively, the cameras 31 to 35 may be
able to take videos of only the yarns Y. Alternatively, at
least one of the cameras 31 to 35 may be able to take
videos of the components of the spun yarn winding sys-
tem 1 in addition to the yarns Y.

[0046] The camera 31 is provided in the vicinity of the
cooling box 25 of the spinning apparatus 2. The camera
31 is able to take videos of the oil supply guides 11 and
the yarn regulating guide 41, in addition to the yarns Y.
The camera 31 is able to take videos of phenomena that
may occur at these imaging targets, such as yarn cutting,
entangled yarn running, filament transfer, filament de-
tachment, derailing from the guide, yarn split, yarn shak-
ing, yarn vibration, insufficient bundling, oil scattering, oil
droplets, and fluff generation. The entangled yarn run-
ning is a problem that a yarn Y makes contact with an-
otheryarn Y for some reason (e.g., shaking) and the yarn
Y and the another yarn Y are entangled and run. The
filament transfer is a problem that at least one filament
of one yarn Y moves to another yarn Y and runs. The
filament detachment is a problem that a filament f in a
yarn Y is cut and detached from the yarn Y.

[0047] The camera 32 is provided between the oil sup-
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ply guides 11 and the drawing unit 5. The camera 32 is
able to take a video of the yarn regulating guide 42 in
addition to the yarns Y. The camera 32 is able to take
videos of phenomena that may occur at these imaging
targets, such as yarn cutting, entangled yarn running,
derailing from the guide, yarn shaking, yarn vibration,
insufficient bundling, oil scattering, oil droplets, and fluff
generation.

[0048] The camera 33 is provided between the godet
roller 51 and the godet roller 52. The camera 33 is able
to take a video of the yarn regulating guide 43 in addition
to the yarns Y. The camera 33 is able to take videos of
phenomena that may occur at these imaging targets,
such as yarn cutting, entangled yarn running, derailing
from the guide, yarn shaking, yarn vibration, and fluff gen-
eration.

[0049] The camera 34 is provided in the vicinity of the
interlacing device 15. The camera 34 is able to take vid-
eos of the interlacing device 15 and the yarn regulating
guide 44. The camera 34 is able to take videos of phe-
nomena that may occur at these imaging targets, such
as yarn cutting, entangled yarn running, derailing from
the guide, yarn shaking, yarn vibration, fluff generation,
and insufficient turning of filaments.

[0050] The camera 35 is provided in the vicinity of the
winding device 6. The cameras 35 is able to take a video
of the winding device 6. The camera 35 is able to take
videos of phenomena that may occur at these imaging
targets, such as yarn cutting, entangled yarn running,
derailing from the guide, yarn shaking, yarn vibration,
fluff generation, a change of the package shape, and
malfunction of the winding device.

[0051] The video data storage unit 19 is able to store
video data of videos taken by the cameras 31 to 35. The
video data storage unit 19 is, for example, a hard disk.
The video data storage unit 19 has a normal storage area
19a and a save area 19b. The normal storage area 19a
stores sets of video data of videos taken by the cameras
31 to 35, one by one. After the data amount of the videos
stored in the normal storage area 19a reaches the ca-
pacity of the normal storage area 19a, the oldest set of
video data among the sets of video data stored in the
normal storage area 19a is replaced with a new set of
video data. The save area 19b stores video data sampled
in a later-described data sampling process, among the
video data stored in the normal storage area 19a.
[0052] When a yarn cutting signal indicating that at
least one yarn Y of the yarns Y has been cut is received
from the yarn information acquisition unit 17, the winding
controller 18 executes a command signal generation
process of generating a command signal by which exe-
cution of a yarn cutting process necessitated by the oc-
currence of the yarn cutting is instructed. In the present
embodiment, as the yarn cutting process, the cutting suc-
tion device 13 executes cutting and sucking of the yarns
Y.

[0053] Based on the information indicating the occur-
rence/non-occurrence of yarn cutting obtained by the
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yarn information acquisition unit 17, the winding control-
ler 18 executes a data sampling process of sampling part
of the video data stored in the normal storage area 19a
of the video data storage unit 19. The winding controller
18 stores the video data sampled in the data sampling
process in the save area 19b of the video data storage
unit 19. To be more specific, the winding controller 18
executes the data sampling process when receiving,
from the yarn information acquisition unit 17, the yarn
cutting signal indicating that yarn cutting has occurred.
In the present embodiment, the winding controller 18 ex-
ecutes the data sampling process when the command
signal generation process is executed.

[0054] In the data sampling process, from the sets of
video data stored in the normal storage area 19a of the
video data storage unit 19, the winding controller 18 sam-
ples a set of video data which corresponds to a video
taken during a predetermined range R that includes a
time at least before a time at which a yarn cutting signal
was received and is set on the basis of the time at which
the yarn cutting signal was received. The predetermined
range R will be explained with reference to FIG. 3. When
the time at which the yarn cutting signal was received is
atime T1, the predetermined range R is a range from a
time T1-Dta that is calculated by subtracting a duration
Dta from the time T1 to a time TI+Dtb that is calculated
by adding a duration Dtb to the time T1. In short, the
predetermined range R is represented as Dta+Dtb. This
Dtaislarger than 0. Furthermore, Dtb is equal to or larger
than 0.

[0055] The winding controller 18 displays videos taken
by the cameras 31 to 35 on the display device 38. After
executing the data sampling process, the winding con-
troller 18 displays, on the display device 38, a video cor-
responding to the video data sampled in the data sam-
pling process and stored in the save area 19b of the video
data storage unit 19.

(Control Flow of Winding Controller)

[0056] The following will describe an example of a con-
trol flow of the winding controller 18, with reference to a
flow chart shown in FIG. 4. The process shown in FIG.
4 is executed while the winding device 6 is winding the
yarn Y onto the bobbin B in the winding process. It is
noted that the winding controller 18 continuously exe-
cutes an image taking process by means of the cameras
31 to 35, no matter whether the winding process is being
executed atthe winding device 6. In addition to the above,
the winding controller 18 executes a storage process of
storing video data of the videos taken in the image taking
process in the normal storage area 19a of the video data
storage unit 19. The winding controller 18 displays videos
taken in the image taking process on the display device
38 real time.

[0057] When the winding process starts at the winding
device 6, to begin with, the winding controller 18 deter-
mines whether a yarn cutting signal indicating that atleast
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one yarn Y of plural yarns Y has been cut is received
from the yarn information acquisition unit 17 (S1). When
the yarn cutting signal has been received (YES in S1),
the winding controller 18 generates a command signal
which instructs the cutting suction device 13 to perform
a yarn cutting process of cutting the yarns Y (S2; com-
mand signal generation process) . On the other hand,
when the yarn cutting signal has not been received (NO
in S1), the above-described S2 is omitted and the flow
proceeds to S3.

[0058] Subsequently, the winding controller 18 deter-
mines whether the command signal has been generated
(S3). When the command signal has been generated
(YES in S3), the winding controller 18 samples part of
the video data stored in the normal storage area 19a of
the video data storage unit 19 in the storage process (S4;
data sampling process). In the data sampling process,
the winding controller 18 samples a set of video data
corresponding to a video taken during the predetermined
range R (see FIG. 3) from the video data stored in the
normal storage area 19a of the video data storage unit
19. The winding controller 18 then stores the video data
sampled in the data sampling process in the save area
19b of the video data storage unit 19. On the other hand,
when the command signal has not been generated (NO
in S3), the flow goes back to S1.

[0059] Thereafter, the winding controller 18 displays,
on the display device 38, a video corresponding to the
video data stored in the save area 19b (S5). To put it
differently, in this step, the video displayed on the display
device 38 is switched from a real time video taken by the
cameras 31 to 35 to a video corresponding to the video
data stored in the save area 19b.

[0060] In the present embodiment, as described
above, when yarn cutting occurs, a video corresponding
to the video data stored in the save area 19b is automat-
ically displayed on the display device 38. The disclosure,
however, is not limited to this arrangement. In response
to an input through the operating unit 37, which instructs
to display a video corresponding to video data stored in
the save area 19b on the display device 38, the winding
controller 18 may display the video on the display device
38.

[0061] As described above, when yarn cutting occurs,
a video corresponding to video data stored in the save
area 19b is displayed on the display device 38. In this
regard, the save area 19b stores video data correspond-
ing to a video taken during a predetermined range R (see
FIG. 3) before and after a time T1 at which the winding
controller 18 received the yarn cutting signal. On this ac-
count, an operator is able to check, by means of the video
displayed on the display device 38, the state of the yarns
Y at plural parts (i.e., imaging targets of the five cameras
31 to 35) on the yarn path and the state of the apparatus
at the occurrence of yarn cutting. The operator is there-
fore able to know at which part of the yarn path from the
spinning apparatus 2 to the spun yarn take-up winder 3
the yarn cutting occurred.
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(Characteristics of Embodiment)

[0062] Asdescribedabove, the spunyarn winding sys-
tem 1 of the present embodiment includes the spun yarn
take-up winder 3 configured to take up the yarns Y spun
out from the spinning apparatus 2 and wind the yarns Y
onto the bobbins B, and further includes, at different po-
sitions on the yarn path from the spinning apparatus 2 to
the spun yarn take-up winder 3, the cameras 31 to 35
capable of taking videos of the yarns Y, the video data
storage unit 19 configured to store the video data of the
videos taken by the cameras 31 to 35, the yarn informa-
tion acquisition unit 17 capable of acquiring information
regarding the state of the yarns Y on the yarn path, and
the winding controller 18. Upon receiving the predeter-
mined signal regarding the information of the state of the
yarns Y from the yarn information acquisition unit 17, the
winding controller 18 executes the data sampling process
of sampling video data corresponding to the video taken
during the predetermined range R that is set on the basis
of the time at which the predetermined signal was re-
ceived, from the video data stored in the normal storage
area 19a of the video data storage unit 19.

[0063] With this arrangement, videos of the yarns Y
can be taken by the cameras 31 to 35, at plural parts of
the yarn path from the spinning apparatus 2 to the spun
yarn take-up winder 3. The operator is therefore able to
know the state of the yarns Y at plural parts of the yarn
path by means of the videos taken by the cameras 31 to
35. On this account, when yarn cutting occurs, the oper-
ator is able to check the state of the yarns Y at plural
parts of the yarn path based on the videos and analyze
why the yarn cutting occurred. For example, the operator
is able to check the part of the yarn path where the yarn
cutting occurred with reference to the videos and analyze
why the yarn cutting occurred based on the observation.
In this way, according to this arrangement, videos of the
yarns Y taken by the cameras 31 to 35 can be obtained
as information for analyzing the reason of the yarn cut-
ting.

[0064] Withthe arrangement described above, further-
more, part of the video data stored in the normal storage
area 19a of the video data storage unit 19 can be sampled
in accordance with the state of the yarns Y on the yarn
path. This makes it possible to sample information re-
quired for analyzing a reason of yarn cutting from the
video data stored in the normal storage area 19a. On this
account, the operator is able to obtain the information
without needing labor to find a required video from the
videos corresponding to the video data stored in the nor-
mal storage area 19a.

[0065] Inthe spunyarnwinding system 1 of the present
embodiment, the yarn information acquisition unit 17 is
able to obtain information regarding the occurrence of
yarn cutting. In the data sampling process, upon receiv-
ing the yarn cutting signal that is the predetermined signal
indicating that yarn cutting has occurred, the winding con-
troller 18 samples, from the video data stored in the nor-
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mal storage area 19a, a set of video data which corre-
sponds to a video taken during the predetermined range
R that includes at least a time before a time of receiving
the yarn cutting signal and is set on the basis of the time
of receiving the yarn cutting signal. This arrangement
makes it possible to sample video data in accordance
with the occurrence of yarn cutting and to obtain a video
for checking the state of the yarns at the occurrence of
the yarn cutting. It is therefore easy to obtain information
for reliably analyzing a reason of yarn cutting.

[0066] The spun yarn winding system 1 of the present
embodiment further includes the cutting suction device
13 capable of cutting and sucking the yarns Y and the
yarn information acquisition unit 17 is capable of acquir-
ing information regarding the occurrence of yarn cutting
for the yarns Y. When receiving a signal indicating that
at least one yarn Y of the yarns Y has been cut from the
yarn information acquisition unit 17, the winding control-
ler 18 executes the command signal generation process
of generating a command signal by which execution of
a yarn cutting process of cutting and sucking the yarns
Y by the cutting suction device 13 is instructed. Further-
more, the winding controller 18 executes the data sam-
pling process when the command signal generation proc-
essis executed. With this arrangement, because the data
sampling process is executed by utilizing generation of
the command signal by which execution of the yarn cut-
ting process of cutting and sucking the yarns Y by the
cutting suction device 13 is instructed, the control is sim-
plified as compared to a case where the data sampling
process is executed when a signal indicating the occur-
rence of yarn cutting is received from the yarn information
acquisition unit 17.

[0067] Inthe spunyarnwinding system 1 of the present
embodiment, the cameras 31 to 35 are able to take videos
of the components of the spun yarn winding system 1.
When yarn cutting occurs, the arrangement allows the
operator to check, based on the videos, the operation of
each component and the state of the yarns Y at each
component, in addition to the state of the yarns Y. This
allows the operator to further reliably analyze the reason
of the yarn cutting. In this way, according to this arrange-
ment, videos of the components can be obtained as in-
formation for analyzing the reason of the yarn cutting.
[0068] In addition to the above, the spun yarn winding
system 1 of the present embodimentincludes the display
device 38 capable of displaying videos taken by the cam-
eras 31 to 35. This allows the operator to analyze the
reason of yarn cutting with reference to the videos dis-
played on the display device 38.

[0069] Thus, the embodiment of the present invention
is described hereinabove. However, the specific struc-
ture of the present invention shall not be interpreted as
to be limited to the above described embodiment. The
scope of the presentinvention is defined not by the above
embodiment but by claims set forth below, and shall en-
compass the equivalents in the meaning of the claims
and every modification within the scope of the claims.
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[0070] Inthe embodiment above, in the data sampling
process, the winding controller 18 samples part of the
video data stored in the normal storage area 19a of the
video data storage unit 19 and stores the sampled video
data in the save area 19b. The disclosure, however, is
not limited to this arrangement. The winding controller
18 may not store the sampled video datain the save area
19b. In this case, for example, the winding controller 18
may sample video data in the data sampling process and
may display a video corresponding to that video data on
the display device 38.

[0071] While in the embodiment above the yarn infor-
mation acquisition unit 17 is able to obtain information
regarding the occurrence of yarn cutting, the disclosure
is not limited to this arrangement. The yarn information
acquisition unit 17 may be differently arranged as long
as the unit is able to obtain information regarding the
state of the yarns Y in the yarn path. For example, the
yarn information acquisition unit 17 may be able to obtain
information regarding an indication of yarn cutting.
[0072] To be more specific, the yarn information ac-
quisition unit 17 may be able to obtain information re-
garding the magnitude of the tension of the yarns Y. In
this regard, yarn swing occurs when the tension of the
yarns Y becomes small to some degree. The smaller the
tension of the yarns Y is, the more the yarns Y swing.
Strong yarn swing is an indication of yarn cutting. Fur-
thermore, the occurrence of yarn cutting is detectable
based on a change of the tension of the yarns Y.
[0073] Inthe caseabove,inthe datasampling process,
when receiving a predetermined signal indicating thatthe
magnitude of the tension of the yarns Y is equal to or less
than a predetermined threshold, the winding controller
18 samples a set of video data corresponding to a video
taken in a predetermined range that is set on the basis
ofatime at which the predetermined signal was received,
from the video data stored in the normal storage area
19a of the video data storage unit 19. The threshold is a
value at which the magnitude of the tension of the yarns
Y indicates no occurrence of yarn cutting.

[0074] According to the arrangement above, informa-
tion regarding the magnitude of the tension of the yarns
Y obtained by the yarn information acquisition unit 17
indicates the occurrence of yarn swing that is an indica-
tion of yarn cutting. In the data sampling process, it is
possible to sample a set of video data corresponding to
a video showing yarn swing before the occurrence of
yarn cutting. It is therefore easy to obtain information for
reliably analyzing the indication of the yarn cutting.
[0075] For example, the yarn information acquisition
unit 17 may be able to obtain information regarding the
static electricity amount of the yarns Y. In this regard, the
more the yarns Y swing, the larger the static electricity
amount of the yarns Y is. Strong yarn swing is an indica-
tion of yarn cutting. Furthermore, the occurrence of yarn
cutting is detectable based on a change of the static elec-
tricity amount of the yarns Y.

[0076] Inthe caseabove,inthe datasampling process,
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when receiving a predetermined signal indicating that the
static electricity capacity of the yarns Y is equal to or
more than a predetermined threshold, the winding con-
troller 18 samples a set of video data corresponding to
avideo taken in a predetermined range that is set on the
basis of a time at which the predetermined signal was
received, fromthe video data stored in the normal storage
area 19a of the video data storage unit 19. The threshold
is a value at which the static electricity amount of the
yarns Y indicates no occurrence of yarn cutting.

[0077] According to the arrangement above, informa-
tion regarding the static electricity amount of the yarns Y
obtained by the yarn information acquisition unit 17 indi-
cates the occurrence of yarn swing that is an indication
of yarn cutting. In the data sampling process, it is possible
to sample a set of video data corresponding to a video
showing yarn swing before the occurrence of yarn cut-
ting. It is therefore easy to obtain information for reliably
analyzing the indication of the yarn cutting.

[0078] In the embodiment above, the winding control-
ler 18 executes the data sampling process when the com-
mand signal generation process of generating the com-
mand signal by which the execution of the yarn cutting
process is instructed is executed. The disclosure, how-
ever, is not limited to this arrangement. For example, the
winding controller 18 may execute the data sampling
process when receiving, from the yarn information ac-
quisition unit 17, a signal indicating that yarn cutting has
occurred.

[0079] The embodiment above describes a case
where videos taken by the cameras 31 to 35 are dis-
played on the display device 38 that is electrically con-
nected to the winding controller 18. The disclosure, how-
ever, is not limited to this arrangement. For example, the
winding controller 18 may display videos on a display of
a terminal (e.g., a mobile terminal such as a tablet termi-
nal) connected to the winding controller 18 over a network
such as a LAN or the Internet.

[0080] While in the embodiment above the video data
of videos taken by the cameras 31 to 35 is stored in the
video data storage unit 19 of the winding controller 18,
the disclosure is not limited to this arrangement. The
winding controller 18 may store videos in, for example,
arecording medium suchas an SD card oracloud server.

Claims

1. A spun yarn winding system (1) comprising a spun
yarn take-up winder (3) configured to take up a yarn
(Y) spun out from a spinning apparatus (2) and wind
the yarn (Y) onto a bobbin (B), the spun yarn winding
system (1) further comprising:

imaging devices (31 to 35) which are able to take
a video of the yarn Y at different positions on a
yarn path from the spinning apparatus (2) to the
spun yarn take-up winder (3);
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a storage unit (19) which is configured to store
video data of the video taken by the imaging
devices (31 to 35);

a yarn information acquisition unit (17) which is
capable of acquiring information regarding a
state of the yarn (Y) on the yarn path; and

a controller (18),

when receiving a predetermined signal indicat-
ing the information regarding the state of the
yarn (Y) from the yarn information acquisition
unit (17), the controller (18) executing a data
sampling process of sampling video data corre-
sponding to a video taken during a predeter-
mined range that is set on the basis of a time at
which the predetermined signalis received, from
the video data stored in the storage unit (19).

2. Thespunyarn winding system (1) according to claim
1, wherein,

the yarn information acquisition unit (17) is ca-
pable of acquiring information regarding occur-
rence of yarn cutting, and

in the data sampling process, upon receiving the
predetermined signal indicating that the yarn
cutting has occurred, the controller (18) sam-
ples, from the video data stored in the storage
unit (19), video data corresponding to a video
which is taken during the predetermined range
that includes at least a time before the time of
receiving the predetermined signal and is set on
the basis of the time of receiving the predeter-
mined signal.

3. Thespunyarn winding system (1) according to claim
1, wherein,

the yarn information acquisition unit (17) is ca-
pable of acquiring information regarding magni-
tude of tension of the yarn (Y),

in the data sampling process, when receiving
the predetermined signal indicating that the
magnitude of the tension of the yarn (Y) is equal
to or smaller than a predetermined threshold,
the controller (18) samples video data corre-
sponding to a video taken in the predetermined
range that is set on the basis of a time at which
the predetermined signal was received, from the
video data stored in the storage unit (19), and
the predetermined threshold is a value at which
the magnitude of the tension of the yarn (Y) in-
dicates no occurrence of yarn cutting.

4. Thespunyarn winding system (1) according to claim
1, wherein,

the yarn information acquisition unit (17) is ca-
pable of acquiring information regarding an
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amount of static electricity of the yarn (Y),

in the data sampling process, when receiving
the predetermined signal indicating that the
amount of the static electricity of the yarn (Y) is
equal to or larger than a predetermined thresh-
old, the controller (18) samples video data cor-
responding to a video taken in the predeter-
mined range that is set on the basis of a time at
which the predetermined signal was received,
from the video data stored in the storage unit
(19), and

the predetermined threshold is a value at which
the amount of the static electricity of the yarn (Y)
indicates no occurrence of yarn cutting.

5. The spunyarnwinding system (1) according to claim
2, wherein,

the spun yarn take-up winder (3) is capable of
taking up yarns (Y) spun out from the spinning
apparatus (2) and winding the yarns (Y) onto
bobbins (B), respectively,

the spun yarn winding system (1) further com-
prising a cutting suction device (13) which is ca-
pable of cutting and sucking the yarns (Y),
each of theimaging devices (31 to 35) is capable
of taking a video of the yarns (Y),

the yarn information acquisition unit (17) is ca-
pable of acquiring information regarding occur-
rence of yarn cutting of each of the yarns (Y),
when receiving the predetermined signal indi-
cating that at least one of the yarns (Y) has been
cut from the yarn information acquisition unit
(17), the controller (18) executes a command
signal generation process of generating a com-
mand signal by which execution of a yarn cutting
process of cutting and sucking the yarns (Y) by
the cutting suction device (13) is instructed, and
when the command signal generation process
is executed, the controller (18) executes the data
sampling process.

6. The spun yarn winding system (1) according to any
one of claims 1 to 5, wherein, at least one imaging
device (31 to 35) among the imaging devices (31 to
35) is capable of taking an image of at least one
component of the spun yarn winding system (1).

7. The spun yarn winding system (1) according to any
one of claims 1 to 6, further comprising a display
device (38) which is capable of displaying a video
taken by the imaging devices (31 to 35).
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