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Description

TECHNICAL FIELD

[0001] One aspect of the present disclosure relates to
a yarn winder.

BACKGROUND

[0002] There has been known a yarn winder (yarn
winding apparatus) that includes a yarn feeding section
in which a yarn feeding bobbin is supported, a yarn stor-
age device that unwinds yarn from the yarn feeding bob-
bin supported by the yarn feeding section and winds the
unwound yarn, a splicing device that splices a yarn end
of the yarn on the yarn feeding bobbin side with a yarn
end of the yarn storage device side, and a yarn winding
section that winds yarn to form a package. As such a
yarn winder, a yarn winder in which an upper limit sensor
that detects that the yarn on a storage roller exceeded a
predetermined upper limit amount and a lower limit sen-
sor that detects that the yarn on the storage roller fell
below a predetermined lower limit amount are arranged
near the outer peripheral surface of a cylindrical portion
of the storage roller has been disclosed in Patent Liter-
ature 1 (Japanese Unexamined Patent Publication No.
2013-241231). Then, a unit controller of the yarn winder
of Patent Literature 1 controls a drive motor, based on
the detection results of these sensors, so that the yarn
storage amount (winding amount) of the storage roller
falls between the above-described upper limit amount
and the above-described lower limit amount.

SUMMARY

[0003] Insuchayarnwinderthereis adesiretoachieve
finer control or detect winding abnormality in the yarn
storage device by detecting not only the upper limit value
or lower limit value of the yarn storage amount as in the
foregoing but also the detailed storage amount of the
yarn wound in the yarn storage device. In this case, in-
creasing the number of the above-described sensors, for
example, would make it possible to detect the storage
amount in detail, but the configuration would become
complex and the cost would increase.

[0004] An object of one aspect of the present disclo-
sure, therefore, is to provide a yarn winder capable of
detecting the storage amount of yarn wound in the yarn
storage device with a simple configuration and at a low
cost.

[0005] A yarn winder according to one aspect of the
present disclosure includes a feeding section capable of
feeding yarn, a winding section configured to wind yarn
fed from the feeding section and form a package, a yarn
storage device provided in a yarn path formed between
the feeding section and the winding section and config-
ured to wind, by rotating a storage roller, the yarn fed out
from the feeding section around a storage area in an
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outer peripheral surface of the storage roller to tempo-
rarily store the yarn, a controller configured to control
rotation of the storage roller, and a detection section con-
figured to detect the yarn wound around the outer pe-
ripheral surface of the storage roller, wherein a detection
area of the detection section is a linear section in the
storage area connecting between an upstream end side
of the storage area in a traveling direction of the yarn and
adownstream end side of the storage areain the traveling
direction of the yarn relative to the upstream end side of
the storage area, and the detection section is a line sen-
sor configured to detect the presence or absence of the
yarn in the linear section.

[0006] This makes it possible to detect the presence
or absence of the yarn in the above-described linear sec-
tion in the storage area without providing sensors that
detect the presence or absence of the yarn at various
locations in the storage area. As a result, with a simple
configuration and at a low cost, the storage amount of
the yarn wound in the yarn storage device can be detect-
ed.

[0007] In the yarn winder according to one aspect of
the present disclosure, the line sensor may be arranged
so that the extending direction of the detection area of
the detection section is parallel to the extending direction
of the rotation axis of the storage roller. In this configu-
ration, the line sensor detects light reflected by the stor-
age roller or the yarn in the area parallel to the extending
direction of the rotation axis of the storage roller. Thus,
the way of reflection of the storage roller or the yarn in
the above-described linear section can be made uniform.
[0008] The yarn winder according to one aspect of the
present disclosure may further include a light emitting
section configured to emit light toward the storage roller,
wherein the line sensor receives light reflected by the
storage roller or the yarn, and the controller may deter-
mine that, when the line sensor receives light (detects
incident of light), the light received by the line sensor is
the light reflected by one of the storage roller and the
yarn, and may determine, based on the result of the
above-described determination, the presence or ab-
sence of the yarn in the linear section. In this configura-
tion, by determining the presence or absence of the yarn
based on the detection result of the light reflected by the
storage roller or the yarn, the process can be simplified.
[0009] In the yarn winder according to one aspect of
the present disclosure, the light emitting section may
have two light sources and an optical waveguide that
converts the light emitted from the two light sources into
plane emission and emits the light toward the storage
roller, and the line sensor may receive the light through
a lens that makes incident light contract. In this configu-
ration, as the light emitted from the light emitting section
can be made uniform, the accuracy in detecting the yarn
can be enhanced, and the detection section can be com-
pactly provided.

[0010] In the yarn winder according to one aspect of
the present disclosure, the line sensor may be provided
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at a position on which light from the light emitting section
reflected by the outer peripheral surface of the storage
roller is not incident and light from the light emitting sec-
tion reflected by the yarn stored on the storage roller is
incident. In this configuration, the detection accuracy of
white-based yarn for which the light is easily reflected by
the yarn wound around the storage roller can be en-
hanced. In detail, the presence or absence of the yarn is
detected based on the reflected light from the yarn stored
on the storage roller, and the incidence of the light re-
flected from portions other than yarn onto the line sensor
is reduced, so that the detection accuracy of the yarn can
be enhanced.

[0011] The yarn winder according to one aspect of the
present disclosure may further include a cover facing a
portion of the outer peripheral surface of the storage roll-
er, and the cover may be provided in at least a portion in
the traveling direction of light from the light emitting sec-
tion reflected by the outer peripheral surface of the stor-
age roller. In this configuration, the cover is provided to
prevent fluff generated at the storage roller from scatter-
ing and the fluff from depositing on the surrounding con-
stituents. Furthermore, in this configuration, by control-
ling the airflow generated by the rotation of the storage
roller by the cover, a yarn end can be prevented from
contacting the surrounding constituents. In this configu-
ration, the cover is provided in the traveling direction of
the light from the light emitting section reflected by the
outer peripheral surface of the storage roller, so that the
line sensor can be prevented from detecting the light from
the light emitting section reflected by the outer peripheral
surface of the storage roller.

[0012] In the yarn winder according to one aspect of
the present disclosure, in a planar view seen from a di-
rection in which the rotation axis of the storage roller ex-
tends, when one straight line orthogonal to the rotation
axis is virtually set as a first straight line and one straight
line parallel to the first straight line and tangent to the
outer peripheral surface of the storage roller is virtually
set as a second straight line, the line sensor may be ar-
ranged between the first straight line and the second
straight line, the light emitting section may be arranged
on the first straight line or between the line sensor and
the first straight line in the array direction of the first
straight line and the second straight line, and the cover
may be arranged inthe area opposite to the side on which
the first straight line is arranged with respect to the sec-
ond straight line in the array direction of the first straight
line and the second straight line. In this configuration, the
line sensor is arranged between the first straight line and
the second straight line. Thus, the line sensor receives
the light from a direction parallel to a straight line passing
through the center of the storage roller and different from
the straight line passing through the center of the storage
roller in the array direction. That is, the light reflected by
the storage roller or the yarn at a curved portion of the
storage roller can be separated, so that the detection
accuracy of the yarn can be enhanced.
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[0013] In the yarn winder according to one aspect of
the present disclosure, a point in the cover on which light
from the light emitting section is incident may be in black.
In this configuration, the light from the light emitting sec-
tion reflected by the outer peripheral surface of the stor-
age roller is absorbed by the cover. Thus, the incidence
of the light reflected from portions other than the yarn
onto the line sensor is reduced, so that the detection ac-
curacy of the yarn can be enhanced.

[0014] In the yarn winder according to one aspect of
the present disclosure, the light emitting section may
have a white-based yarn light emitting section and a
colored-yarn light emitting section, and the line sensor
may be provided at a position on which light from the
white-based yarn light emitting section reflected by the
outer peripheral surface of the storage roller is not inci-
dent and light from the white-based yarn light emitting
section reflected by the yarn stored on the storage roller
is incident, and may be provided at a position on which
light from the colored-yarn light emitting section reflected
by the outer peripheral surface of the storage roller is
incident. In this configuration, even when the yarn used
in the yarn winder is white-based yarn or colored yarn,
such as black, by switching the light emitting section to
emit light between the white-based yarn light emitting
section and the colored-yarn light emitting section, the
presence or absence of the yarn can be detected with
high accuracy.

[0015] The yarn winder according to one aspect of the
present disclosure may further include a mode switching
section capable of selectively switching between a white-
based yarn detection mode that is a detection mode for
white-based yarn and a colored-yarn detection mode that
is a detection mode for colored yarn, wherein the con-
troller may, when the white-based yarn detection mode
is selected in the mode switching section, cause the
white-based yarn light emitting section to emit light and
may determine that the yarn is present in a portion at
which light is received by the line sensor and may, when
the colored-yarn detection mode is selected in the mode
switching section, cause the colored-yarn light emitting
section to emit light and may determine that the yarn is
present in a portion at which the light is not received by
the line sensor. In this configuration, appropriate control
and appropriate determination can be made in accord-
ance with the detection mode for the yarn used in the
yarn winder.

[0016] In the yarn winder according to one aspect of
the present disclosure, the line sensor may be provided
at a position on which light from the light emitting section
reflected by the outer peripheral surface of the storage
roller is incident. In this configuration, the detection ac-
curacy of black-based (colored) yarn that is difficult for
the light to be reflected by the yarn wound around the
storage roller can be enhanced.

[0017] In the yarn winder according to one aspect of
the present disclosure, the controller may cause the stor-
age roller to rotate at least one round and may determine
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the presence or absence of the yarn in the storage area
based on the detection result by the line sensor when
the storage roller is rotated at least one round. In this
configuration, it makes it possible to determine the pres-
ence or absence of the yarn in all or only necessary por-
tions on the storage roller, and the outer peripheral sur-
face constituting the storage roller can be evaluated.
[0018] In the yarn winder according to one aspect of
the present disclosure, at least one recess extending
along the rotation axis direction of the storage roller may
be formed on the outer peripheral surface of the storage
roller, and the controller may determine that, by detecting
that the recess that is a reference has rotated one round,
the storage roller has rotated one round. In this configu-
ration, it is possible to determine that the storage roller
has rotated one round in a simple method.

[0019] In the yarn winder according to one aspect of
the present disclosure, the controller may determine,
based on the detection result by the line sensor at a po-
sition different from the recess, the presence or absence
of the yarn in the storage area. In this configuration, it is
possible to reduce the controller misjudging the presence
or absence of the yarn due to detection and misdetection
of the recess by the line sensor, for example.

[0020] In the yarn winder according to one aspect of
the present disclosure, on the outer peripheral surface
ofthe storageroller, a plurality of recesses may be formed
along the rotational direction of the storage roller and a
plurality of connecting portions that are areas between
the recesses adjacent in the rotational direction may be
formed, and the controller may determine, based on the
detection result by the line sensor in at least a portion of
the area of each of the connecting portions, the presence
or absence of the yarn in the storage area. In this con-
figuration, in the storage roller for which the recesses are
formed on the outer peripheral surface, the detection ac-
curacy of the yarn can be enhanced.

[0021] In the yarn winder according to one aspect of
the present disclosure, the controller may presume infor-
mation on the yarn stored on the storage roller based on
the amount of yarn fed from the feeding section and the
amount of yarn wound by the winding section and may
determine, based on the information on the yarn and the
detection result by the line sensor, whether the yarn is
uniformly wound in the storage area. In this configuration,
with a simple configuration, it is possible to determine
whether the yarn is uniformly wound in the storage area.
[0022] In the yarn winder according to one aspect of
the present disclosure, the winding section may form a
package by rotating a winding bobbin to wind the yarn
fed out from the yarn storage device onto the winding
bobbin, and the controller may presume, based on an
average of the difference between the rotational speed
of the storage roller and the rotational speed of the wind-
ing bobbin, the information on the yarn stored on the stor-
ageroller. In this configuration, itis possible to accurately
presume the information on the yarn stored on the stor-
age roller.
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[0023] In the yarn winder according to one aspect of
the present disclosure, the storage amount of the yarn
as information on the yarn is a presumed storage amount
and the storage amount of the yarn calculated based on
the detection result by the line sensor is a detected stor-
age amount, and the controller may determine that, when
the difference obtained by subtracting the presumed stor-
age amount from the detected storage amount becomes
greater than a sloughing-determination storage amount,
sloughing is occurring in the yarn storage device. Slough-
ing refers to a condition in which the yarn is not unwound
stably from the storage roller but is unwound all at once
with several layers of the yarn entangled in each other
as if jumping through a hoop. In this configuration, with
a simple configuration, it is possible to determine that
sloughing is occurring at the storage roller.

[0024] In the yarn winder according to one aspect of
the present disclosure, the controller may determine that,
based on the detection result by the line sensor, when
the amount of movement per unittime of the downstream-
most position of the yarn stored in the storage area be-
comes greater than a sloughing-determination move-
mentamount (T2), sloughing is occurring in the yarn stor-
age device. In this configuration, with a simple configu-
ration, it is possible to determine that sloughing is occur-
ring at the storage roller.

[0025] In the yarn winder according to one aspect of
the present disclosure, the storage amount of the yarn
as information on the yarn is a presumed storage amount
and the storage amount of the yarn calculated based on
the detection result by the line sensor is a detected stor-
age amount, and when the difference obtained by sub-
tracting the detected storage amount from the presumed
storage amount becomes greater than a yarn-lump por-
tion determination storage amount, it may be determined
that a yarn lump portion (what is called dumpling) is oc-
curring in the yarn storage device. The yarn lump portion
refers to a condition in which the yarn wound around the
outer peripheral surface of the storage roller is not uni-
form and is wound in an overlapping manner. In this con-
figuration, with a simple configuration, it is possible to
determine that a yarn lump portion is occurring at the
storage roller.

[0026] According to one aspect of the present disclo-
sure, with a simple configuration and at a low cost, it is
possible to detect the storage amount of yarn wound in
the yarn storage device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

FIG. 1is a schematic front view illustrating an overall
configuration of an automatic winder according to
one embodiment;

FIG. 2 is a schematic side view illustrating a winder
unit according to the embodiment;

FIG. 3 is a perspective view of a yarn storage device
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included in the winder unit;

FIG. 4Ais a diagram illustrating the arrangement re-
lation between the yarn storage device and a detec-
tion section; FIG. 4B is a diagram illustrating the ar-
rangement relation between the yarn storage device
and a light emitting section; FIG. 4C is a diagram
illustrating the arrangement relation between the
yarn storage device and a detection unit;

FIG. 5A is a diagram in which the outer peripheral
surface of a storage roller is planarly expanded so
as to partially overlap in a rotational direction; FIG.
5B is a diagram in which the outer peripheral surface
of the storage roller is planarly expanded so as to
partially overlap in the rotational direction when the
yarn is present on the outer peripheral surface of the
storageroller; FIG. 5C is a diagram in which the outer
peripheral surface of the storage roller is planarly
expanded so as to partially overlap in the rotational
direction when the yarn and recessed portions are
presenton the outer peripheral surface of the storage
roller;

FIG. 6isadiagramillustrating one example of results
acquired by a line sensor;

FIG. 7A is a diagram illustrating one example of the
relation between a detected storage amount and a
presumed storage amount in the process in which
the storage amount of yarnin the yarn storage device
increases; FIG. 7B is a diagram illustrating one ex-
ample of the relation between the detected storage
amount and the presumed storage amount in the
process in which the storage amount of yarn in the
yarn storage device decreases;

FIG. 8A is a diagram illustrating one example of the
relation between the detected storage amount and
the presumed storage amount in the process in
which the storage amount of yarn in the yarn storage
device increases; FIG. 8B is a diagram illustrating
one example of the relation between the detected
storage amount and the presumed storage amount
in the process in which the storage amount of yarn
in the yarn storage device decreases;

FIG. 9A and FIG. 9B are diagrams illustrating a
downstream-most position of the yarn stored on the
outer peripheral surface;

FIG. 10A is a diagram illustrating the arrangement
relation between the yarn storage device and the
detection unit of the winder unit according to a first
modification; FIG. 10B is a diagram illustrating the
arrangement relation between the yarn storage de-
vice and the detection unit of the winder unit accord-
ing to a second modification;

FIG. 11 is a diagram illustrating one example of the
acquired results by the line sensor according to the
modifications;

FIG. 12A is a diagram illustrating the arrangement
relation between the yarn storage device and the
detection unit of the winder unit according to a third
modification; FIG. 12B is a diagram illustrating the
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arrangement relation between the yarn storage de-
vice and the detection unit of the winder unit accord-
ing to a fourth modification; and

FIG. 13A and FIG. 13B are diagrams illustrating the
arrangement relation between the yarn storage de-
vice and the detection unit of the winder unit accord-
ing to a fifth modification.

DETAILED DESCRIPTION

[0028] A preferred embodiment of the present disclo-
sure will now be described in detail with reference to the
accompanying drawings. In the description of drawings,
identical or equivalent elements are designated by the
same reference signs, and duplicate description is omit-
ted. "Upstream" and "downstream" mean upstream and
downstream, respectively, in the traveling direction of the
yarn.

[0029] As illustrated in FIG. 1, an automatic winder 1
includes a plurality of winder units (yarn winders) 2 ar-
ranged side by side, a machine control device 3, a yarn-
feeding bobbin feeder 4, a doffer 5, and a blower box not
depicted.

[0030] The machine control device 3 is configured to
be able to perform communication with each of the winder
units 2. An operator of the automatic winder 1 can, by
operating the machine control device 3 as appropriate,
centrally manage the multiple winder units 2. The ma-
chine control device 3 controls the operation of the yarn-
feeding bobbin feeder 4 and the doffer 5.

[0031] The yarn-feeding bobbin feeder 4 sets yarn
feeding bobbins 21 one by one onto a transport tray 26.
The yarn-feeding bobbin feeder 4 feeds the yarn feeding
bobbin 21 that is set onto the transport tray 26 to each
of the winder units 2.

[0032] The doffer 5 travels, when a package 30 is fully
wound (a state in which the specified amount of yarn Y
is wound) in the winder unit 2, to the position of the rel-
evantwinder unit2 and removes the fully wound package
30. The doffer 5 sets a winding bobbin 22 on which the
yarn Y is not wound to the relevant winder unit 2 from
which the package 30 has been removed.

[0033] Next, the configuration of the winder unit 2 will
be described. As illustrated in FIG. 2, the winder unit 2
includes a yarn feeding section (feeding section) 6, a
yarn storage device 40, a detection unit 50, a cover 47,
a package forming section (winding section) 8, a waxing
device 70, and a controller 25. In the winder unit 2, the
yarn'Y on the yarn feeding bobbin 21 of the yarn feeding
section 6 is unwound and the unwound yarn Y is once
stored in the yarn storage device 40, and thereafter the
package forming section 8 draws out the yarn Y stored
inthe yarn storage device 40 and winds it onto the winding
bobbin 22 to form the package 30.

[0034] The yarn feeding section 6 is configured to sup-
port the yarn feeding bobbin 21 set in the transport tray
26 at a predetermined position and to unwind the yarn Y
from the yarnfeedingbobbin 21. The yarnfeeding section
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6 discharges, when all the yarn Y is unwound from the
yarn feeding bobbin 21, the core tube of the yarn feeding
bobbin 21 on which no yarn Y is wound and receives a
supply of new yarn for the feeding bobbin 21 from the
yarn-feeding bobbin feeder 4.

[0035] The yarn storage device 40 is arranged in the
middle of a yarn path formed between the yarn feeding
section 6 and the package forming section 8. The yarn
storage device 40 is provided on the upstream side in
the traveling direction of the yarn Y with respect to the
waxing device 70. The yarn storage device 40 winds the
yarn Y that has been unwound in the yarn feeding section
6 and temporarily stores it. The yarn storage device 40
feeds the stored yarn Y to the package forming section 8.
[0036] The yarn storage device 40 includes a storage
roller 41 capable of winding the yarn Y, a drive motor 45
that rotatively drives the storage roller 41, and the cover
47. The storage roller 41 winds the yarn Y around a stor-
age area A of an outer peripheral surface 41d in the stor-
age roller 41 and temporarily stores the yarn Y. The stor-
ageroller 41 is rotatively supported on the machine stand
(frame) of the automatic winder 1 around a rotation axis
C1 that is slightly inclined with respect to the horizontal
direction. As illustrated in FIG. 2 and FIG. 3, on both axial
end sides of the storage roller 41, respective tapered
portions 41a and 41b are formed for which the diameter
expands as it approaches the end. A portion between
the two tapered portions 41a and 41b is a cylindrical por-
tion 41c for which the diameter is constant. The outer
peripheral surface 41d of the cylindrical portion 41c is a
storage area A around which the yarn Y is wound. The
outer peripheral surface 41d of the cylindrical portion 41c
is mirror-finished. Due to the two tapered portions 41a
and 41b on both end sides, the yarn Y wound around the
cylindrical portion 41c is prevented from falling out.
[0037] On the outer peripheral surface 41d of the cy-
lindrical portion 41c of the storage roller 41, a ring mem-
ber 42 is wound around. The ring member 42 is annularly
formed by rubber, for example. The ring member 42 is
attached to the boundary portion between the cylindrical
portion 41c and the tapered portion 41b on the distal end
side. The ring member 42 is a tension ring that surrounds
the yarn Y drawn out from the storage roller 41 by the
package forming section 8 and comes into contact with
the relevant yarn Y to provide resistance. The ring mem-
ber 42 is attached to the cylindrical portion 41c by an
elastic force that tightens inward in the radial direction of
the ring member 42. The ring member 42 provides re-
sistance to the yarn Y drawn out from the storage roller
41 by the relevant elastic force. Due to the ring member
42, appropriate tension is provided to the yarn Y drawn
out from the storage roller 41 and the unwinding of the
yarn Y from the storage roller 41 is stabilized.

[0038] In the outer peripheral surface 41d of the stor-
age roller 41, in an area straddling the mounting position
of the ring member 42 in the direction along the rotation
axis C1, a first recess (recess) 43a is provided. That is,
viewed from outside the radial direction of the storage
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roller 41, the first recess 43a is provided so as to pass
through the mounting position of the ring member 42 and
is intersecting the relevant mounting position, and a por-
tion of the first recess 43a overlaps the relevant mounting
position. The first recess 43a, in this case, constitutes a
groove portion extending in the direction along the rota-
tion axis C1 from one end of the storage roller 41 to the
other end. The first recess 43a has the same cross-sec-
tional shape in the longitudinal direction of the first recess
43a and is formed in a substantially rectangular shape
in cross-section, for example. On the outer peripheral
surface 41d of the storage roller 41, a second recess
(recess) 43b is further provided. The second recess (re-
cessed portion)43bis arecess (whatis called downgage)
provided to prevent the formation of a dent (what s called
sink mark) when forming a boss to which a magnet for a
sensor is embedded or a reinforcing rib on an inner sur-
face 41g of the cylindrical portion 41c.

[0039] The drive motor 45 rotates the storage roller 41
in the direction to wind the yarn Y from the yarn feeding
section 6. The drive motor 45 can also rotate the storage
roller 41 in the direction opposite to the relevant winding
direction. The drive motor 45 is a position-controllable
motor, such as a DC brushless motor, stepping motor,
or servo motor.

[0040] Near the tapered portion 41a at one end side
of the storage roller 41 (upstream side in the storage
roller 41), a downstream-yarn blowing section 80 is ar-
ranged. The downstream-yarn blowing section 80 is ar-
ranged close to the outer peripheral surface 41d of the
storage roller 41. During normal yarn winding, the yarn
of the yarn feeding section 6 side passes through the
downstream-yarn blowing section 80 and is guided to the
tapered portion 41a at one end of the storage roller 41.
When the storage roller 41 is rotated in one direction by
driving the drive motor 45, the yarn Y guided by the down-
stream-yarn blowing section 80 to the tapered portion
41aon one end side of the storage roller 41 successively
winds around while pushing up the previous yarn layer
from the one end side (upstream side) of the cylindrical
portion 41c. As a result, the yarn Y already wound on the
outer peripheral surface 41d of the storage roller 41 is
pushed by the newly wound yarn Y and sent to the other
end side (downstream side) in sequence. Consequently,
on the outer peripheral surface of the cylindrical portion
41c of the storage roller 41, the yarn Y aligns in a spiral
shape and winds with regularity from one end side toward
the other end side.

[0041] From the tapered portion 41b at the other end
side of the storage roller 41 (downstream side in the stor-
age roller 41), the yarn Y wound around the storage roller
41 is drawn out and sent toward the downstream side (to
the package forming section 8 side). At the tapered por-
tion 41b, the yarn Y on the storage roller 41 is drawn
downstream side via a drawing guide 37 that is located
on the extension line of the rotation axis C1 of the storage
roller 41. The yarn Y wound around the storage roller 41
is unwound passing between the storage roller 41 and
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the above-described ring member 42. Accordingly, ap-
propriate tension is applied to the yarn Y to be unwound.
[0042] A detection section 53 is arranged near the out-
er peripheral surface 41d of the cylindrical portion 41c of
the storage roller 41. For example, the detection section
53 can detect that the yarn Y on the storage roller 41 has
been greater than or equal to a predetermined upper limit
amount and that the yarn Y has fallen below a predeter-
mined lower limit amount. The detection section 53 may
have a detection range from the above-described upper
limit amount to the above-described lower limit amount.
The detection range may be a wider range including a
portion exceeding the above-described upper limit
amount to a portion below the above-described lower
limitamount. This allows the detection of excess amounts
with respect to the above-described upper limit value, for
example. In the present embodiment, from the detection
range, it is detected that the yarn Y on the storage roller
41 has been greater than or equal to the predetermined
upper limit amount and that the yarn Y has fallen below
the predetermined lower limit amount. The terms "greater
than or equal to" and "below" in the foregoing can be
used as "in excess of" and "less than or equal to" as
appropriate. The detection result by the detection section
53 is acquired by the controller 25. The controller 25 con-
trols, based on the detection result of the detection sec-
tion 53, the drive motor 45 so that the storage amount
(winding amount) of the storage roller 41 falls between
the above-described upper limit amount and the above-
described lower limit amount.

[0043] The detection section 53 detects the yarn Y
wound around the outer peripheral surface 41d of the
storage roller 41. As illustrated in FIG. 4A through FIG.
4C, the detection section 53 forms the detection unit 50
together with a light emitting section 55 that emits light
toward the storage roller 41. That is, the detection unit
50 is made up of the detection section 53 and the light
emitting section 55. The detection section 53 and the
light emitting section 55 are accommodated in a housing
51 and are fixed to the machine stand of the automatic
winder 1.

[0044] The detection section 53 has a line sensor 53A
and a lens 53B that makes the incident light contract.
The detection area of the line sensor 53A is a linear sec-
tion S1 in the storage area A that connects between an
end 41f of the storage area A on the upstream side in
the traveling direction of the yarn Y and an end 41e of
the storage area A on the downstream side in the
traveling direction of the yarn Y. The line sensor 53A
detects the presence or absence of the yarn Y in the
above-described linear section S1. Examples of the line
sensor53Ainclude a CCD image sensor or CMOS image
sensor that acquires light intensity by photodiodes ar-
rayed in arow. The line sensor 53A receives light through
the lens 53B that makes the incident light contract. In the
present embodiment, the line sensor 53A is provided so
that the extending direction of the linear section S1 is
parallel to the extending direction of the rotation axis C1,
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but the line sensor 53A may be provided so that the ex-
tending direction of the linear section S1 intersects the
extending direction of the rotation axis C1.

[0045] The light emitting section 55 has two light sourc-
es 55B and 55B and an optical waveguide 55C that con-
verts the light emitted from the two light sources 55B and
55B into plane emission and emits it toward the storage
roller 41. Some of the constituent elements of the optical
waveguide 55C include a diffusion plate, such as an
acrylic plate that guides the light. Examples of the two
light sources 55B and 55B are light emitting diodes
(LEDs) and are provided on an LED substrate 55A. The
number of light sources is not limited to two.

[0046] The line sensor 53A is provided at a position on
which the light from the light emitting section 55 reflected
by the outer peripheral surface 41d of the storage roller
41 is not incident and the light from the light emitting
section 55 reflected by the yarn Y stored on the storage
roller 41 is incident. The light emitting section 55 emits,
as illustrated in FIG. 4C, light at an irradiation angle 0 in
the range of 0° to 30°, for example. "The line sensor 53A
is arranged so that the light from the light emitting section
55 reflected by the outer peripheral surface 41d of the
storage roller 41 is not incident" means that the line sen-
sor53Ais arranged ata position on which the light emitted
from the light emitting section 55 at the above-described
angle is totally reflected by the outer peripheral surface
41d of the storage roller 41 and the light reflected by the
outer peripheral surface 41d of the storage roller 41 is
not incident.

[0047] Now, one straight line orthogonal to the rotation
axis C1 is virtually set as a first straight line L1, and one
straightline parallel to the first straight line L1 and tangent
to the outer peripheral surface 41d of the storage roller
41 is virtually set as a second straight line L2. In the
present embodiment, in a planar view seen from the di-
rection in which the rotation axis C1 of the storage roller
41 extends, the light emitting section 55 is arranged on
the first straight line L1 or between the line sensor 53A
and the first straight line L1 in the array direction of the
first straight line L1 and the second straight line L2. This
allows the light emitting section 55 to emit light to a portion
of the storage roller 41 located between the first straight
line L1 and the second straight line L2. The line sensor
53A is arranged between the second straight line L2 and
the first straight line L1. The light-receiving direction of
the line sensor 53A is substantially parallel to the first
straight line L1. In other words, on the line sensor 53A,
the lightis incident from the direction substantially parallel
to the first straight line L1. The cover 47 is arranged, in
the array direction of the first straight line L1 and the
second straight line L2, in the area opposite to the side
on which the first straight line L1 is arranged with respect
to the second straight line L2.

[0048] The cover 47 is provided so as to face a portion
of the outer peripheral surface 41d of the storage roller
41. The cover 47 is provided in at least a portion in the
traveling direction of the light from the light emitting sec-
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tion 55 that is reflected by the outer peripheral surface
41d of the storage roller 41. The cover 47 may be pro-
vided in at least a portion in the traveling direction of the
light from the light emitting section 55 that is not reflected
by the outer peripheral surface 41d of the storage roller
41. At least a portion of a facing surface 47a that is a
point on the cover 47 on which the light from the light
emitting section 55 is incident is formed to be in a color
(forexample, black) thatlowers the reflectivity of the light.
Lowering the reflectivity in such a manner allows the re-
flected light from the cover 47 to be prevented from being
incident on the storage roller 41. Consequently, this al-
lows the light reflected from the yarn Y to be prevented
from being not properly detected due to the light reflected
by the cover 47 being detected by the line sensor 53A.
[0049] Even without providing the cover 47, the sur-
rounding of the yarn storage device 40 may be configured
so that no structure that reflects the light toward the
traveling direction of the light from the light emitting sec-
tion 55 is arranged. Even when a structure that reflects
the light to the traveling direction of the light from the light
emitting section 55 is arranged, if the structure is ar-
ranged in a position where the reflected lightis sufficiently
attenuated when reaching the line sensor 53A, the light
reflected from the yarn Y can be prevented from being
not properly detected.

[0050] As illustrated in FIG. 1 and FIG. 2, the package
forming section 8 includes a cradle 23 configured to allow
the winding bobbin 22 to be attached and a traverse drum
24 that drives the winding bobbin 22 while traversing the
yarn Y. The package forming section 8 constitutes the
winding section. The cradle 23 rotatively supports the
winding bobbin 22 (or the package 30). The cradle 23 is
configured to allow the outer peripheral surface of the
supported package 30 to come in contact with the outer
peripheral surface of the traverse drum 24.

[0051] The traverse drum 24 is driven to rotate by a
drive source not depicted (such as an electric motor) and
rotates in a state of being in contact with the outer pe-
ripheral surface of the winding bobbin 22 or the package
30, causing the winding bobbin 22 to rotate in a driven
manner. This allows the yarn Y stored in the yarn storage
device 40 to be unwound and drawn out, and to be wound
onto the winding bobbin 22. On the outer peripheral sur-
face of the traverse drum 24, a traverse groove not de-
picted isformed. Theyarn'Y can be traversed (traversing)
at a predetermined width by the traverse groove. With
the foregoing configuration, the yarn Y can be wound
onto the winding bobbin 22 while traversing, and the
package 30 of a predetermined shape can be formed.
[0052] The waxing device 70 is arranged between the
yarn storage device 40 and the package forming section
8. The waxing device 70 applies wax to the yarn Y
traveling from the yarn storage device 40 toward the
package forming section 8.

[0053] The winder unit 2 includes various devices in
the yarn path from the yarn feeding section 6 to the pack-
age forming section 8 via the yarn storage device 40.
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Specifically, arranged in the yarn path (yarn traveling
path) of the yarn Y are, in order from the yarn feeding
section 6 side upstream toward the yarn storage device
40 side downstream, an unwinding assist device 10, a
lower yarn feeler 11, a tension applying section 12, a
capturing device 13, a splicing device 14, a yarn moni-
toring device 16, and the downstream-yarn blowing sec-
tion 80.

[0054] The unwinding assist device 10 assists in un-
winding of the yarn Y, by bringing a movable member 27
into contact with a balloon formed at the top of the yarn
feeding bobbin 21 by the yarn Y unwound from the yarn
feeding bobbin 21 being swung around, and by appro-
priately controlling the size of the relevant balloon.
[0055] The lower yarn feeler 11 is arranged at a posi-
tion close to the unwinding assist device 10 on the down-
stream side of the unwinding assist device 10. The lower
yarn feeler 11 defines the presence of the yarn Y fed from
the unwinding assist device 10.

[0056] The tension applying section 12 applies a pre-
determined tension to the traveling yarn Y. The tension
applying section 12 applies, based on the tension of the
yarn Y detected by the tension sensor not depicted, the
predetermined tension to the yarn Y. The tension apply-
ing section 12 is configured as a gate type composed of
movable comb teeth arranged against fixed comb teeth.
The tension applying section 12 imparts a predetermined
resistance by making the yarn'Y travel between the comb
teeth. The movable side comb teeth are configured to be
movable by a solenoid, for example, so that the comb
teeth are in an engaged state or released state. This al-
lows the tension applying section 12 to adjust the tension
applied to the yarn Y. The configuration of the tension
applying section 12 is not particularly limited and may be
a disk-type tension applying section, for example.
[0057] The capturing device 13 is arranged on the
downstream side of the tension applying section 12. The
capturing device 13 has a first capturing section 13A and
a second capturing section 13B. In the present embodi-
ment, the first capturing section 13A and the second cap-
turing section 13B are integrated together and configured
as a single component. Each of the first capturing section
13A and the second capturing section 13B is connected
to a negative pressure source not depicted.

[0058] The first capturing section 13A is configured as
a cylindrical member in which an opening is formed at
the distal end portion. The first capturing section 13A
generates a suction airflow during yarn splicing and suc-
tions and captures the yarn Y on the yarn storage device
40 side.

[0059] The second capturing section 13B is configured
as a cylindrical member in which an opening is formed
at the distal end portion. The second capturing section
13B is provided to be swingable. The second capturing
section 13B swings between a capturing position (first
position) (indicated by the solid line in FIG. 2) at which
the yarn Y fed from the unwinding assist device 10 is
captured and a guiding position (second position) (indi-
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cated by the dashed line in FIG. 2) at which the yarn Y
is guided to the splicing device 14. The capturing position
may also be a standby position of the second capturing
section 13B.

[0060] The second capturing section 13B generates,
at the capturing position, in a state of being close to the
yarn path on the downstream side of the lower yarn feeler
11, a suction airflow on the distal end side of the second
capturing section 13B, and suctions and captures a yarn
end from the yarn feeding bobbin 21. When the yarn Y
is cut by a cutter 15, the second capturing section 13B
suctions and captures the yarn end on the yarn feeding
bobbin 21 side of the cut yarn Y. The second capturing
section 13B may be configured, by generating a suction
airflow on the distal end side of the second capturing
section 13B, to suction and remove fluff or the like at-
tached to the traveling yarn Y.

[0061] In capturing the yarn'Y by the second capturing
section 13B, when it isimmediately after a new yarn feed-
ing bobbin 21 is fed to the yarn feeding section 6, an
auxiliary blowing section 28 that blows the yarn end to a
position on the downstream side of the lower yarn feeler
11 (distal end of the second capturing section 13B) is
provided.

[0062] The auxiliary blowing section 28 jets out com-
pressed air into the inside of the transport tray 26 formed
in a hollow shape and the yarn feeding bobbin 21, and
forms, at the distal end of the yarn feeding bobbin 21, an
airflow that blows the yarn Y of the relevant yarn feeding
bobbin 21 toward the lower yarn feeler 11 side. When
the newly fed yarn feeding bobbin 21 is supported by the
yarn feeding section 6, as the auxiliary blowing section
28 operates, the yarn end on the relevant yarn feeding
bobbin 21 side can be reliably sent toward the lower yarn
feeler 11 side.

[0063] The splicing device 14 splices separated yarn
Y. The splicing device 14 splices the yarn Y on the yarn
feeding bobbin 21 side and the yarn Y on the yarn storage
device 40 side together when the yarn Y between the
yarn feeding bobbin 21 and the yarn storage device 40
is separated, such as in yarn cutting at which the yarn
monitoring device 16 detects a yarn defect and cuts the
yarn Y with the cutter 15, in yarn breakage at which the
yarn Y being unwound from the yarn feeding bobbin 21
is broken, in replacing the yarn feeding bobbin 21, or the
like. The splicing device 14 is arranged at a position
slightly retracted from the yarn path. The splicing device
14 can connect the introduced yarn ends to each other,
making the yarn Y in a continuous state. As the splicing
device 14, a device that uses fluid, such as compressed
airand the like, or a mechanical-type device can be used.
[0064] The yarn monitoring device 16 detects, by mon-
itoring the thickness or the like of the yarn Y with appro-
priate sensors, yarn defects, such as slubs or mixtures
of foreign matters. At a position close to the yarn moni-
toring device 16 on the upstream side of the relevant yarn
monitoring device 16, the cutter 15is arranged. The cutter
15 cuts the yarn Y immediately when the yarn monitoring
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device 16 detects a yarn defect. The cutter 15 and the
yarn monitoring device 16 are housed in a common hous-
ing 19. The housing 19 thataccommodates the yarn mon-
itoring device 16 is arranged on the downstream side of
the splicing device 14.

[0065] The downstream-yarn blowing section 80 is an
air sucker device arranged at a position close to the yarn
storage device 40 on the upstream side of the yarn stor-
age device 40. The downstream-yarn blowing section 80
forms, by jetting out compressed air, an airflow that
blows, after sucking a yarn end on the yarn storage de-
vice 40 side that resides on the storage area A of the
storage roller 41, the yarn end away and sends it up to
the first capturing section 13A. Specifically, the down-
stream-yarn blowing section 80 includes a thin cylindrical
guide member (omitted to depict) inside through which
the yarn Y can be passed and a yarn guiding member
60 that is a curved cylindrical member. At one end of the
guide member, the outlet of the yarn Y is formed. The
yarn guiding member 60 is provided to be close to the
outlet of the downstream-yarn blowing section 80. At both
ends of the yarn guiding member 60 in the longitudinal
direction, openings are each formed.

[0066] The yarn guiding member 60 is arranged in a
state in which the opening on one end side of the yarn
guiding member 60 faces the outlet of the downstream-
yarn blowing section 80 and the opening on the other
end side of the yarn guiding member 60 faces the first
capturing section 13A. Inside the yarn guiding member
60, a guiding path is formed. The guiding path connects
the openings at both ends of the yarn guiding member
60 so as to bypass the yarn monitoring device 16, the
yarn splicing device 14, and the like. The downstream-
yarn blowing section 80, the yarn guiding member 60,
and the first capturing section 13A constitute a storage-
side yarn end capturing device 75.

[0067] WhentheyarnY isinaseparated state between
the yarn feeding bobbin 21 and the yarn storage device
40, the downstream-yarn blowing section 80 captures
the yarn Y on the yarn storage device 40 side and blows
it away to the guiding path of the yarn guiding member
60. Then, the downstream-yarn blowing section 80 draws
out the yarn Y along the relevant guiding path to cause
the yarn Y to be captured by the first capturing section
13A. As a through slit, not depicted, is formed over the
entire length of the yarn guiding member 60, in a state
in which the first capturing section 13A is let to capture
the yarn Y, the relevant yarn Y can be drawn out from
the inside of the yarn guiding member 60. As in the fore-
going, by the downstream-yarn blowing section 80, the
yarn Y on the yarn storage device 40 side can be blown
and guided toward the yarn splicing device 14 side.
[0068] Each winder unit 2 includes the controller 25.
The controller 25 includes hardware, such as a CPU,
ROM, and RAM, notdepicted. In the RAM, software, such
as control programs is stored. The controller 25 controls
each constituent of the winder unit 2 through the collab-
oration of hardware and software. The controller 25 is
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configured to be able to perform communication with the
machine control device 3. This allows the machine con-
trol device 3 to centrally manage the operation of the
multiple winder units 2 included in the automaticwinder 1.
[0069] The controller 25 in the present embodiment
determines the presence or absence of the yarn Y on the
outer peripheral surface 41d (storage area A) of the stor-
ageroller41. The controller 25 determines, based on the
detection result by the line sensor 53A, the presence or
absence of the yarn Y on the outer peripheral surface
41d. FIG. 5A is a diagram in which the outer peripheral
surface 41d of the storage roller 41 is planarly expanded
so as to partially overlap in the rotational direction. The
line sensor 53A detects the presence or absence of the
yarn'Y in the range R indicated in FIG. 5A. In more detail,
the controller 25 rotates the storage roller 41 one round
at a low speed (below 200 rpm) and determines, based
on the detection result by the line sensor 53A when the
storage roller 41 is rotated one round, the presence or
absence of the yarn Y on the outer peripheral surface
41d.

[0070] The storage roller 41 may be rotated one round
at a high speed (200 rpm or more) and, based on the
detection result by the line sensor 53A when the storage
roller 41 is rotated one round, the presence or absence
of the yarn Y on the outer peripheral surface 41d may be
determined. In the line sensor 53A in the present embod-
iment, with the storage roller 41 that rotates at a high
speed, the effect of reflected light by the first recess 43a
and the second recess 43b is reduced. Thus, the detec-
tion of the storage amount can be performed by ignoring
the reflected light by the first recess 43a and the second
recess 43b. In this case, as illustrated in FIG. 5C, in the
portion YC where the yarn Y is dense, it is more likely to
be detected by the line sensor 53A because the reflected
light increases. Meanwhile, at a single yarn portion Y1
that is drawn out from the portion YC where the yarn Y
is dense, it is difficult to be detected by the line sensor
53A because the reflected light decreases.

[0071] For example, as for the controller 25, as illus-
trated in FIG. 4C, when the yarn Y is not present on the
outer peripheral surface 41d of the storage roller 41, the
light emitted from the light emitting section 55 reflects
toward the cover 47 side, without reflecting toward the
line sensor 53A side even when reflected by the outer
peripheral surface 41d as in the foregoing. Instead, when
the yarn'Y is present on the outer peripheral surface 41d,
the light reflected by the yarn Y reflects toward the line
sensor 53A side, and the reflected light is detected by
the line sensor 53A.

[0072] The detection result by the line sensor 53A at
this time is acquired by the controller 25 as the data il-
lustrated in FIG. 6, for example. In the data illustrated in
FIG. 6, the areas where relatively more light is detected,
that is, the areas where whitish images are acquired
when converted to BMP images, indicate the areas
where the yarn (white yarn) Y is detected. The areas
where relatively less light is detected, that is, the areas
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where blackish images are acquired when converted to
BMP images, indicate the areas where the yarn (white
yarn) Y is not detected. The pixel position (pixel) in the
detection result of the line sensor 53A indicates the po-
sition in the linear section S1. That is, the controller 25
can, based on the detection result by the line sensor 53A,
determine where the yarn Y is present and where the
yarn Y is not present in the linear section S1. Thus, the
controller 25 can, based on the amount of light detected
by the line sensor 53A, accurately detect the presence
or absence of the yarn Y in the range R indicated in FIG.
5B.

[0073] Asin the foregoing, on the outer peripheral sur-
face 41d of the storage roller 41 in the present embodi-
ment, the first recess 43a and the second recess 43b are
formed. The controller 25 determines that, by detecting
that the first recess 43a that is the reference has rotated
one round, the storage roller 41 has rotated one round.
The controller 25 can, by the amount of rotation of the
motor or by providing a marker (for example, magnetic)
at the location of the recesses, determine the position of
the first recess 43a and the second recess 43b. However,
the light reflected by the first recess 43a and the second
recess 43b may reflect toward the line sensor 53A side.
In this case, the controller 25 is unable to detect the pres-
ence or absence of the yarn Y accurately, even if it is
detected based on the detection result by the line sensor
53A.

[0074] Therefore, the controller 25 in the present em-
bodiment determines the presence or absence of the
yarn'Y on the outer peripheral surface 41d based on the
detection result by the line sensor 53A at a position dif-
ferent from the first recess 43a and the second recess
43b. In detail, the controller 25 determines the presence
or absence of the yarn Y on the outer peripheral surface
41d based on the detection results by the line sensor 53A
in all areas where the first recess 43a nor the second
recess 43b are not formed. In more detail, as illustrated
in FIG. 5C, on the outer peripheral surface 41d of the
storage roller 41, a plurality of recesses (first recess 43a
and second recess 43b) are formed along the rotational
direction of the storage roller 41. Furthermore, on the
outer peripheral surface 41d of the storage roller 41, a
plurality of connecting portions 41h that are the areas
between the recesses adjacent in the rotational direction
are formed. The controller 25 determines the presence
or absence of the yarn Y in the storage area A based on
the detection results by the line sensor 53A in at least
some areas of each of the connecting portions 41h.
[0075] The controller 25 may, in the areas where the
first recess 43a and the second recess 43b are not
present, acquire the data by the line sensor 53A in a state
in which the rotation of the storage roller 41 is stopped.
The controller 25 can, by the amount of rotation of the
motor or by providing a marker (for example, magnetic)
at the location of the recesses, grasp the positions where
the first recess 43a and the second recess 43b are not
present. In other words, the controller 25 may acquire
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the data by the line sensor 53A while intermittently rotat-
ing the storage roller 41. The controller 25 may, by rotat-
ing the storage roller 41 at a low speed, detect only the
necessary points. The controller 25 may make the line
sensor 53A perform detection at all times by rotating the
storage roller 41 and may perform no process of deter-
mining the presence or absence of the yarn Y on the
outer peripheral surface 41d only at the points of the first
recess 43a and the second recess 43b.

[0076] Next, a method by which the controller 25 de-
termines whether sloughing is occurring will be de-
scribed. The controller 25 presumes, based on the
amount of the yarn Y fed from the yarn feeding section
6 and the amount of the yarn Y wound by the package
forming section 8, information on the yarn Y stored on
the storage roller 41. Then, the controller 25 determines,
based on the information on the yarn Y presumed and
the detection result by the line sensor 53A, whether the
yarn Y is uniformly wound around the outer peripheral
surface 41d. Examples of the information on the yarn
stored on the storage roller 41 include the storage
amount, the length of yarn, the width of the area around
which the yarn'Y is wound on the outer peripheral surface
41d, and the like. The controller 25 presumes, based on
the average of the difference between the rotational
speed of the storage roller 41 and the rotational speed
of the winding bobbin 22, the information on the yarn Y
stored on the storage roller 41. Furthermore, the infor-
mation on the yarn Y stored on the storage roller 41 may
be presumed based on the value obtained by multiplying
the time thatthe yarn 'Y is detected by the yarn monitoring
device 16 or the lower yarn feeler 11 by the yarn speed
(unwinding speed) and the value obtained by providing
a sensor on the downstream side of the storage roller 41
and by multiplying the detection time of the sensor by the
yarn speed (winding speed), for example. As the yarn
speed, in this case, is not constant at all times, it is pref-
erable to use an average speed.

[0077] Specific examples of cases in which the yarn Y
is not uniformly wound around the outer peripheral sur-
face 41d include sloughing and yarn lump portions.
Sloughing refers to a condition in which the yarn Y is not
unwound stably from the storage roller 41 butis unwound
all at once with several layers of the yarn Y entangled in
each other as if jumping through a hoop. A yarn lump
portion refers to a condition in which the yarn Y wound
around the outer peripheral surface 41d of the storage
roller 41 is not uniform along the rotation axis C1 of the
storage roller 41 and the yarn Y is wound in a state of
overlapping in the direction orthogonal to the rotation axis
C1 of the storage roller 41.

[0078] As illustrated in FIG. 7A, in the process of the
storage amount V of the yarn Y being increased in the
yarn storage device 40, the controller 25 determines that
sloughing is occurring in the yarn storage device 40,
when a difference D obtained by subtracting a presumed
storage amount S from a detected storage amount C
becomes greater than a sloughing-determination storage
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amount T1, that is, in the portion circled in FIG. 7A. In
more detail, if it became greater than the threshold value
only once, there is a possibility of false detection, sowhen
it is detected a plurality of times in a row (for example,
three times in a row) or a plurality of times in a predeter-
mined period (for example, two out of three detection
opportunities are greater than the threshold value, but it
does not need to be twice in a row), it is determined that
sloughing is occurring. Naturally, it may be determined
that sloughing is occurring when itis detected even once.
[0079] The presumed storage amount S refers to the
storage amount V of the yarn Y as the information on the
yarn 'Y, and the detected storage amount C refers to the
storage amount V of the yarn Y calculated based on the
detection results by the line sensor 53A. The fact that the
difference D is greater than the sloughing-determination
storage amount T1 means that, relative to the width when
the yarn Y that is wound around the outer peripheral sur-
face 41d of the storage roller 41 is wound around uni-
formly, the actual winding width is greater. That s, it can
be determined that sloughing is occurring. As illustrated
in FIG. 7B, in the process of the storage amount V of the
yarn Y being decreased in the yarn storage device 40,
the controller 25 determines that sloughing is occurring
in the yarn storage device 40, when the difference D ob-
tained by subtracting the presumed storage amount S
from the detected storage amount C becomes greater
than the sloughing-determination storage amount T1,
thatis, in the portion circled in FIG. 7B. As for the reasons
why it can be determined, it is the same as those of the
process of the storage amount V of the yarn Y being
increased in the yarn storage device 40.

[0080] Inmore detail, the value obtained by multiplying
by time the average of the difference between the rota-
tional speed of the storage roller 41 and the rotational
speed of the winding bobbin 22 in a certain period is the
presumed storage amount S. The difference D may be
determined based on the detection result by the line sen-
sor 53A and the storage height of the yarn Y stored on
the storage roller 41. The storage height can be calcu-
lated by dividing the presumed storage amount S by the
circumferential length of the storage roller 41 in order to
calculate the number of turns of the yarn Y on the storage
roller 41, and by multiplying the relevant number of turns
of the yarn Y by the thickness of the yarn Y.

[0081] The controller 25 may, in place of the above-
described detecting method of sloughing, based on the
detection result by the line sensor 53A, determine that
sloughing is occurring in the yarn storage device 40 when
the amount of movement per unittime of the downstream-
most position YP of the yarn Y stored on the outer pe-
ripheral surface 41d when the state of FIG. 8A shifted to
the state of FIG. 8B is greater than a sloughing-determi-
nation movement amount T2.

[0082] Next, the method by which the controller 25 de-
termines whether a yarn lump portion is occurring will be
described. As illustrated in FIG. 9A, in the process of the
storage amount V of the yarn Y being increased in the
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yarn storage device 40, the controller 25 determines that
ayarnlump portionis occurring in the yarn storage device
40, when the difference D obtained by subtracting the
detected storage amount C from the presumed storage
amount S becomes greater than a yarn-lump portion de-
termination storage amount T3, that is, in the portion cir-
cled in FIG. 9A. In more detall, if it became greater than
the threshold value only once, there is a possibility of
false detection, so when it is detected a plurality of times
in a row (for example, three times in a row) or a plurality
of times in a predetermined period (for example, two out
of three detection opportunities are greater than the
threshold value, but it does not need to be twice in a row),
it is determined that a yarn lump portion is occurring.
Naturally, it may be determined that a yarn lump portion
is occurring when it is detected even once.

[0083] The factthatthe difference D is greater than the
yarn-lump portion determination storage amount T3
means that, relative to the width when the yarn Y that is
wound around the outer peripheral surface 41d of the
storage roller 41 is wound around uniformly, the actual
winding width is smaller. That is, it can be determined
thata yarnlump portion is occurring. As illustrated in FIG.
9B, in the process of the storage amount V of the yarn Y
in the yarn storage device 40 being decreased, it is de-
termined that a yarn lump portion is occurring in the yarn
storage device 40, when the difference D obtained by
subtracting the detected storage volume C from the pre-
sumed storage volume S becomes greater than the yarn-
lump portion determination storage amount T3, that is,
in the circled portion in FIG. 9B. As for the reasons why
it can be determined that a yarn lump portion is occurring,
it is the same as those of the process of the storage
amount V of the yarn Y being increased in the yarn stor-
age device 40.

[0084] The action and effect in the winder unit 2 in the
above-described embodiment will be described. In the
winder unit 2 of the above-described embodiment, as
illustrated in FIG. 4A, the line sensor 53A that detects
the yarn Y wound around the outer peripheral surface
41d of the storage roller 41 is configured with the line
sensor 53A that detects the presence or absence of yarn
in the linear section S1 connecting between an upstream
end in the traveling direction of the yarn and a down-
stream end in the traveling direction of the yarn in the
outer peripheral surface 41d (storage area A). This
makes it possible to detect the presence or absence of
the yarn Y in the above-described linear section S1 in
the storage area A, without providing sensors that detect
the presence orabsence oftheyarn Y atvarious locations
in the storage area A. As a result, with a simple config-
uration and at a low cost, the storage amount V of the
yarn Y wound in the yarn storage device 40 can be de-
tected.

[0085] The winder unit 2 of the above-described em-
bodiment has, as illustrated in FIG. 4B, the light emitting
section 55 that emits light toward the storage roller 41.
This makes it possible to provide strength and weakness
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(contrast) to the light received by the line sensor 53A, so
that the detection accuracy of the yarn'Y by the controller
25 can be enhanced.

[0086] The light emitting section 55 of the winder unit
2 in the above-described embodiment has, as illustrated
in FIG. 4B, the two light sources 55B and 55B and the
optical waveguide 55C that converts the light emitted
from the two light sources 55B and 55B into plane emis-
sion and emits it toward the storage roller 41, so that the
light emitted from the light emitting section 55 can be
made uniform. This allows the accuracy in detecting the
yarn'Y to be enhanced. The line sensor 53A of the winder
unit in the above-described embodiment is, as illustrated
in FIG. 4A, configured to receive light through the lens
53B that makes the incident light contract, so that the
detection section 53 can be compactly provided.

[0087] The line sensor 53A of the winder unit 2 in the
above-described embodiment is, as illustrated in FIG.
4C, provided at a position on which the light from the light
emitting section 55 reflected by the outer peripheral sur-
face 41d of the storage roller 41 is not incident and the
light from the light emitting section 55 reflected by the
yarn Y stored on the storage roller 41 is incident. This
allows the detection accuracy of the white-based yarn Y
for which the light is easily reflected by the yarn Y wound
around the storage roller 41 to be enhanced. In detail, in
the configuration of the winder unit 2 in the above-de-
scribed embodiment, the presence or absence of the
yarn 'Y is detected based on the reflected light from only
the yarn Y stored on the storage roller 41. This reduces
the incidence of the light reflected from portions other
than the yarn Y onto the line sensor 53A, so that the
detection accuracy of the yarn Y can be enhanced.
[0088] The yarn storage device 40 of the winder unit 2
in the above-described embodiment includes, as illus-
trated in FIG. 4C, the cover 47 facing a portion of the
outer peripheral surface 41d of the storage roller 41, and
the relevant cover 47 is provided in a portion in the
traveling direction of the light from the light emitting sec-
tion 55 reflected by the outer peripheral surface 41d of
the storage roller 41. This makes it possible to prevent
fluff generated at the storage roller 41 from scattering to
various locations and prevent, by controlling the airflow
generated by the rotation of the storage roller 41, a yarn
end from contacting the surrounding constituents. Fur-
thermore, as the facing surface 47a on which the light
from the light emitting section 55 is incident is formed in
black, the cover 47 is able to absorb the light from the
light emitting section 55 reflected by the outer peripheral
surface 41d of the storage roller 41. This reduces the
incidence of the light reflected from the portions other
than the yarn Y (disturbance light) onto the line sensor
53A, so that the detection accuracy of the yarn Y by the
controller 25 can be enhanced.

[0089] The controller 25 of the winder unit 2 in the
above-described embodiment rotates the storage roller
41 at least one round and determines, based on the de-
tection result by the line sensor 53A when the storage
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roller 41 is rotated one round, the presence or absence
ofthe yarnY in storage area A. This allows the presence
or absence of the yarn Y to be detected in the entire area
of the outer peripheral surface 41d that constitutes the
storage roller 41, so that the detection accuracy of the
yarn Y by the controller 25 can be enhanced.

[0090] In the winder unit 2, a defect may be found in
the yarn Y and the like, and when the yarn Y stored on
the storage roller 41 is unwound or removed, the yarn Y
may remain on the storage roller 41. When splicing is
started and new yarn Y is stored on the storage roller 41
in a state in which the yarn Y is remaining, the yarn Y
may be tangled or yarn breakage may occur. In the wind-
er unit 2 in the above-described embodiment, when the
presence of the yarn Y is confirmed by the controller 25,
the operation of storing the yarn Y on the storage roller
41 may be prohibited. In this case, the execution of the
operation to store the yarn Y on the storage roller 41 in
a state in which the yarn Y remains on the storage roller
41 can be stopped before it happens, so that, in the wind-
er unit 2, it is possible to prevent the yarn Y from getting
tangled or yarn breakage from occurring. When the pres-
ence of the yarn Y is confirmed by the controller 25, it
may be configured to inform the operator of that fact.
[0091] The controller 25 of the winder unit 2 in the
above-described embodiment determines that, by de-
tecting that the first recess 43a that is the reference has
rotated one round, the storage roller 41 has rotated one
round. This allows the controller 25 to determine that the
storage roller 41 has rotated one round in a simple meth-
od.

[0092] The controller 25 of the winder unit 2 in the
above-described embodiment determines, based on the
detection result by the line sensor 53A at positions dif-
ferent from the first recess 43a and the second recess
43b, the presence or absence of the yarn Y in the storage
area A. This makes it possible to reduce the possibility
of the controller 25 misjudging the presence or absence
of the yarn Y due to detection and misdetection of the
first recess 43a and the second recess 43b by the line
sensor 53A.

[0093] The controller 25 of the winder unit 2 in the
above-described embodiment determines, based on the
detection result by the line sensor 53A at all positions at
which the first recess 43a nor the second recess 43b are
not formed, the presence or absence of the yarn Y in the
storage area A. This allows the detection accuracy of the
yarn Y to be enhanced, in the storage roller 41 for which
the first recess 43a and the second recess 43b are
formed on the outer peripheral surface 41d.

[0094] The controller 25 of the winder unit 2 in the
above-described embodiment determines, based on the
information on the yarn stored on the storage roller 41
that is presumed based on the amount of the yarn Y fed
from the yarn feeding section 6 and the amount of the
yarn Y wound by the package forming section 8 (pre-
sumed storage amount S) and the detection result by the
line sensor 53A, whether the yarn Y is uniformly wound
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inthe storage area A. This makes it possible to determine,
with a simple configuration, whether the yarn Y is uni-
formly wound in the storage area A. Furthermore, the
controller 25 presumes, based on the average of the dif-
ference between the rotational speed of the storage roller
41 and the rotational speed of the winding bobbin 22, the
information on the yarn Y stored on the storage roller 41
(presumed storage amount S). This makes it possible to
accurately presume the information on the yarn Y stored
on the storage roller 41.

[0095] The controller 25 of the winder unit 2 in the
above-described embodiment determines that, as illus-
trated in FIG. 7A and FIG. 7B, when the difference D
obtained by subtracting the presumed storage amount S
from the detected storage amount C becomes greater
than the sloughing-determination storage amount T1,
sloughing is occurring in the yarn storage device 40. This
makes it possible to determine that, with a simple con-
figuration, sloughing is occurring at the storage roller 41.
[0096] The controller 25 of the winder unit 2 in the
above embodiment determines that, as illustrated in FIG.
8A and FIG. 8B, based on the detection result by the line
sensor 53A, when the amount of movement per unit time
of the downstream-most position YP of the yarn Y stored
in the storage area A becomes greater than the slough-
ing-determination movementamount T2, sloughingis oc-
curring in the yarn storage device 40. In this case, also,
it is possible to determine that, with a simple configura-
tion, sloughing is occurring at the storage roller 41.
[0097] Inthe winder unit2, when sloughing occurs, the
tension fluctuation of the yarn Y is increased or the yarn
Y from the storage roller 41 is not properly unwound,
thereby increasing the possibility of the occurrence of
yarn breakage. In the winder unit 2 of the above-de-
scribed embodiment, when confirmed by the controller
25 that sloughing is occurring, by executing tension con-
trol of the yarn Y or speed control of the yarn Y, the yarn
breakage can be stopped before it occurs. When it is
confirmed by the controller 25 that sloughing is occurring,
it may be configured to inform the operator of that fact.
[0098] The controller 25 of the winder unit 2 in the
above-described embodiment determines that, as illus-
trated in FIG. 8A and FIG. 8B, when the difference D
obtained by subtracting the detected storage amount C
from the presumed storage amount S becomes greater
than the yarn-lump portion determination storage amount
T3, a yarn lump portion is occurring in the yarn storage
device 40. This makes it possible to determine that, with
a simple configuration, a yarn lump portion is occurring
at the storage roller 41.

[0099] In the winder unit 2, when a yarn lump portion
occurs, the above-described sloughing is triggered or the
yarn Y from the storage roller 41 is not unwound properly,
thereby increasing the possibility of the occurrence of
yarn breakage. In the winder unit 2 of the above-de-
scribed embodiment, when confirmed by the controller
25 that a yarn lump portion is present, by executing a
control such that the rotation of the storage roller 41 is
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stopped and the yarn lump portion is wound by the pack-
age forming section 8 arranged downstream of the stor-
agerroller 41, the above-described yarn breakage can be
prevented before ithappens. When confirmed by the con-
troller 25 that a yarn lump portion is occurring, it may be
configured to inform the operator of that fact. When
sloughing occurs also, by the same control as in a case
of a yarn lump portion, the sloughing portion may be
wound by the package forming section 8.

[0100] Inthe foregoing, one embodiment has been de-
scribed, but one aspect of the present disclosure is not
limited to the above-described embodiment. Various
modifications may be made within the scope not depart-
ing from the gist of the invention.

First Modification

[0101] Inthe winder unit 2 of the above-described em-
bodiment, an example of the line sensor 53A that is pro-
vided, as illustrated in FIG. 4C, at a position on which the
light from the light emitting section 55 reflected by the
outer peripheral surface 41d of the storage roller 41 is
not incident and the light from the light emitting section
55 reflected by the yarn Y stored on the storage roller 41
is incident has been described, but the embodiment is
not limited thereto. For example, the line sensor 53A may,
as illustrated in FIG. 10A, be provided at a position on
which the light from the light emitting section 55 reflected
by the outer peripheral surface 41d of the storage roller
41 is incident. In the configuration according to the first
modification, the detection accuracy of black-based
(colored) yarn Y in particular that is difficult for the light
to be reflected by the yarn Y wound around the storage
roller 41 can be enhanced.

[0102] In detail, as for the controller 25, when the yarn
Y is present on the outer peripheral surface 41d of the
storage roller 41, the light emitted from the light emitting
section 55 is absorbed by the yarn Y and is not reflected
toward the line sensor 53A, for example. Meanwhile,
whennoyarnY is present on the outer peripheral surface
41d of the storageroller 41, the lightreflected by the outer
peripheral surface 41d is reflected toward the line sensor
53A, and the reflected light is detected by the line sensor
53A.

[0103] The detection result by the line sensor 53A at
this time is acquired by the controller 25 as the data il-
lustrated in FIG. 11, for example. In the data illustrated
in FIG. 11, areas where relatively more light is detected,
that is, areas where whitish images are acquired when
converted to BMP images, indicate areas where no yarn
(black yarn) is detected. Areas where relatively less light
is detected, that is, areas where blackish images are ac-
quired when converted to BMP images, indicate areas
where the yarn (black yarn) is detected.

Second Modification

[0104] In the first modification, an example in which
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the light emitting section 55 has been arranged between
the storage roller 41 and the cover 47 has been de-
scribed. However, there are circumstances that, when
fluff countermeasures, control of airflow generated by the
rotation of the storage roller 41 (desired to make a flow
uniform in any direction), the collision of yarn ends with
the surrounding constituents, and the like are considered,
it is not desirable to place anything superfluous between
the storage roller41 and the cover 47 whenever possible.
Thus, as illustrated in FIG. 10B, by providing a slit 47b
in the cover 47, the light from the light emitting section
55 may be made incident on the storage roller 41 through
the slit 47b and the light from the light emitting section
55 reflected by the outer peripheral surface 41d of the
storageroller 41 may be made incident on the line sensor
53A.

Third Modification

[0105] The above-described embodiment is of a con-
figuration suitable for the use of white-based yarn Y hav-
ing arelatively high reflectance, and the above-described
first modification and the second modification are of a
configuration suitable for the use of black-based (color-
ed) yarn Y having a relatively low reflectance. In a third
modification, an example of a configuration suitable for
a case in which the use is desired while replacing white-
based yarn Y and black-based (colored) yarn Y will be
described. For example, the winder unit 2 according to
the third modification may add a colored-yarn light emit-
ting section 551 (55) that is the light emitting section 55
for black-based (colored) yarn Y detection according to
the second modification, and the cover 47, to the config-
uration of the above-described embodiment including a
white-based yarn light emitting section 552 (55) that is
the light emitting section 55 for white-based yarn Y de-
tection. Accordingly, it may be configured so that both
white-based yarn Y and black-based (colored) yarn Y
can be detected by a single line sensor 53A (a detection
section 53). However, in a case of such a configuration,
when detecting white-based yarnY, the light emitted from
the colored-yarn light emitting section 551 in the above-
described embodiment may be incident on the slit 47b
and adversely affect the detection result by the line sen-
sor 53A (cause of false detection). Therefore, in the third
modification, as illustrated in FIG. 12A, it is configured
so that a door 48 is provided in the slit 47b and the door
48 is opened and closed by an actuator (cylinder, sole-
noid, or the like). Then, the controller 25 controls the ac-
tuator so as to open the door 48 when detecting black-
based (colored) yarn Y and to close the door 48 when
detecting white-based yarn Y.

[0106] As in the foregoing, there is a need to change
the opening/closing of the door 48 and the yarn detection
method (that is, determining that the yarn Y is present
when light is detected and determining that the yarn Y is
present when light is not detected), between when de-
tecting white-based yarn Y and when detecting black-
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based (colored) yarn Y. The winder unit 2 according to
the third modification includes a controller as a mode
switching section capable of selectively switching be-
tween a white-based yarn detection mode that is a de-
tection mode for white-based yarn and a colored-yarn
detection mode that is a detection mode for colored yarn.
The controller, when the white-based yarn detection
mode is selected, causes the white-based yarn light emit-
ting section 552 to emit light and determines that the yarn
Y is present in the portion where the light is received by
the line sensor 53A (a detection section 53). The control-
ler, when the colored-yarn detection mode is selected,
causes the colored-yarn light emitting section 551 to emit
light and determines that the yarn Y is present in the
portion where the light is not received by the line sensor
53A. The winder unit 2 according to the third modification
is configured so that the above-described detection mode
can be set via the machine control device 3 (or a device
similar to the machine control device 3), for example. In
the winder unit 2, by setting the relevant mode, the state
of the door and the detection method that are suitable
for detecting white-based yarn Y and the state of the door
and the detection method that are suitable for detecting
black-based (colored) yarn Y can be switched.

[0107] In place of the configuration of the third modifi-
cation including the slit 47b and the door 48, by config-
uring the end of the cover 47 to be extendable, it may be
controlled so that the end of the cover 47 is retracted
when detecting black-based (colored) yarn Y and the end
of the cover 47 is extended when detecting white-based
yarn Y. In place of the door 48 or the extendable cover
47,the operator may install a screen or the like depending
ontheyarn type (black-based or white-based) to be used.

Fourth Modification

[0108] The winder unit 2 according to a fourth modifi-
cation is, as with the winder unit 2 according to the third
modification, an example of a configuration suitable for
a case in which the use is desired while replacing white-
based yarn 'Y and black-based (colored) yarn Y. The con-
figuration of the winder unit 2 according to the fourth mod-
ification is different from that of the winder unit 2 accord-
ing to the third modification in that, as illustrated in FIG.
12B, a white-based yarn detection line sensor 532 that
detects light emitted by the white-based yarn light emit-
ting section 552 (55) and a colored yarn detection line
sensor 531 that detects light emitted by the colored-yarn
light emitting section 551 (55) are provided.

[0109] The colored-yarn light emitting section 551 ir-
radiates the outer peripheral surface 41d of the storage
roller 41 with light via the slit 47b. The colored yarn de-
tection line sensor 531 is provided at a position on which
the light from the colored-yarn light emitting section 551
reflected by the outer peripheral surface 41d of the stor-
ageroller 41 is incident. The white-based yarn light emit-
ting section 552 irradiates the outer peripheral surface
41d of the storage roller 41 with light. The white-based
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yarn detection line sensor 532 is provided at a position
on which the light from the white-based yarn light emitting
section 552 reflected by the outer peripheral surface 41d
of the storage roller 41 is not incident and the light from
the white-based yarn light emitting section 552 reflected
by the yarn Y stored on the storage roller 41 is incident.
[0110] When black-based (colored)yarnY is used and
when itis determined whether the yarn Y is stored on the
storage roller 41, the controller 25 opens the door 48.
When white-based yarn Y is used or when it is not de-
termined whether black-based (colored) yarn Y is stored
on the storage roller 41, the controller 25 closes the door
48. This makes it possible, in a single winder unit 2, to
be used while replacing white-based yarn Y and black-
based (colored) yarn Y.

[0111] The slit47b may be provided with a transparent
window, in which case the transmittance of the transpar-
ent window can be between 0.4 and 0.6, for example.
The transparent window can be used also in the second
modification and the third modification.

Fifth Modification

[0112] In the third modification and the fourth modifi-
cation, with examples of a configuration in which the cov-
er 47 is provided in the yarn storage device 40, examples
of a configuration suitable for a case in which the use is
desired while replacing white-based yarn Y and black-
based (colored) yarn Y have been described. However,
the yarn storage device 40 may be configured without
the cover 47 being provided. For example, as illustrated
in FIG. 13A and FIG. 13B, the detection unit 50 made up
of the detection section 53 and the light emitting section
55 may be provided to be movable relative to the storage
roller 41. The movement of the detection unit 50, in this
case, includes at least one of horizontal movement and
rotational movement. The detection unit 50 may be con-
figured to be manually movable or may be configured to
be movable by an actuator or the like.

[0113] In the winder unit 2 according to a fifth modifi-
cation, when using black-based (colored) yarn Y, as il-
lustrated in FIG. 13A, the detection unit 50 is moved to
a position at which the light emitting section 55 emits light
onto the outer peripheral surface 41d of the storage roller
41 and at which the light from the light emitting section
55 reflected by the outer peripheral surface 41d of the
storageroller 41 is incident on the line sensor 53A. When
using white-based yarn Y, as illustrated in FIG. 13B, the
detection unit 50 is moved to a position at which the light
emitting section 55 emits light onto the outer peripheral
surface 41d of the storage roller 41 and at which the light
from the light emitting section 55 reflected by the outer
peripheral surface 41d of the storage roller 41 is not in-
cident on the line sensor 53A and the light from the light
emitting section 55 reflected by the yarn Y stored on the
storage roller 41 is incident thereon. In the winder unit 2
according to the fifth modification, it makes it possible, in
a single winder unit 2, to be used while replacing white-
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based yarn Y and black-based (colored) yarn Y.
Other Modifications

[0114] In the above-described embodiment and the
above-described modifications, examples in which the
first recess 43a and the second recess 43b are formed
on the outer peripheral surface 41d of the storage roller
41 have been described, but the first recess 43a and the
second recess 43b may not be formed. Furthermore, on
the outer peripheral surface 41d of the storage roller 41,
only one of the first recess 43a and the second recess
43b may be formed.

[0115] In the above-described embodiment and the
above-described modifications, examples of determin-
ing, based on the detection result of the line sensor 53A
when the storage roller 41 is rotated one or more rounds,
the presence orabsence ofthe yarn Y and the occurrence
of sloughing or yarn lump portions have been described.
However, in a different modification, the presence or ab-
sence of the yarn Y, and the occurrence of sloughing or
yarn lump portions may be determined based on the de-
tection result of the line sensor 53A in a portion of one lap.
[0116] The method of detecting the yarn Y may be
changed depending on the mirror-finishing (plating) in
the first recess 43a and the second recess 43b provided
on the outer peripheral surface 41d of the storage roller
41.

[0117] Forexample, when the mirror-finishing (plating)
in the first recess 43a and the second recess 43b is
present, black-based (colored) yarn Y may be detected
in such an arrangement of the detection unit 50 as illus-
trated in FIG. 13A. When detecting black-based (colored)
yarn Y, it is preferable to use the detection result of the
line sensor 53A in the portions where the first recess 43a
and the second recess 43b are not present, but it is not
limited thereto. Furthermore, white-based yarn Y may be
detected in such an arrangement of the detection unit 50
as illustrated in FIG. 13B. When detecting white-based
yarn Y, it is preferable to use the detection result of the
line sensor 53Ain the portions where the first recess 43a
and the second recess 43b are not present, but it is not
limited thereto.

[0118] For example, when mirror-finishing (plating) in
the first recess 43a and the second recess 43b is not
present, the white-based yarn Y may be detected in such
an arrangement of the detection unit 50 as illustrated in
FIG. 13A. When detecting white-based yarn Y, by de-
tecting the first recess 43a and the second recess 43b,
the white-based yarn Y is detected. Furthermore, in such
an arrangement of the detection unit 50 as illustrated in
FIG. 13B, black-based (colored) yarn Y may be detected.
In such an arrangement as illustrated in FIG. 13B, the
white-based yarn Y may be detected in the portions
where the first recess 43a and the second recess 43b
are not present.

[0119] In the above-described embodiment and mod-
ifications, examples to which the automatic winder 1 of

10

15

20

25

30

35

45

50

55

16

the one aspect of the present disclosure is applied have
been described, but the one aspect of the present dis-
closure may also be applied to an open-end spinning
frame, for example.

Claims
1. A yarn winder (2) comprising:

afeeding section (6) capable of feeding yarn (Y);
awinding section (8) configured to wind yarn (Y)
fed from the feeding section (6) and to form a
package (30);

a yarn storage device (40) provided in a yarn
path formed between the feeding section (6) and
the winding section (8) and configured to wind,
by rotating a storage roller (41), the yarn Y fed
outfrom the feeding section (6) around a storage
area (A) in an outer peripheral surface (41d) of
the storage roller (41) to temporarily store the
yarn (Y);

a controller (25) configured to control rotation of
the storage roller (41); and

a detection section (53) configured to detect the
yarn (Y) wound around the outer peripheral sur-
face (41d) of the storage roller (41), wherein

a detection area of the detection section (53) is
a linear section (S1) in the storage area (A) con-
necting between an upstream end (41f) side of
the storage area (A) in a traveling direction of
the yarn (Y) and a downstream end (41e) side
of the storage area (A) in the traveling direction
of the yarn (Y) relative to the upstream end (41f)
side of the storage area (A), and

the detection section (53) is a line sensor (53A)
configured to detect presence or absence of the
yarn (Y) in the linear section (S1).

2. Theyarnwinder(2)according toclaim 1, further com-
prising a light emitting section (55) configured to emit
light toward the storage roller (41), wherein

the line sensor (53A) is configured to receive
light reflected by the storage roller (41) or the
yarn (Y), and

the controller (25) is configured to determine
that, when the line sensor (53A) receives light,
the light received by the line sensor (53A) is the
light reflected by one of the storage roller (41)
and the yarn (Y), and to determine, based on a
result of the determination, the presence or ab-
sence of the yarn (Y) in the linear section (S1).

3. The yarn winder (2) according to claim 2, wherein
the line sensor (53A) is provided at a position on
which light from the light emitting section (55) reflect-
ed by the outer peripheral surface (41d) of the stor-
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age roller (41) is not incident and light from the light
emitting section (55) reflected by the yarn (Y) stored
on the storage roller (41) is incident.

The yarnwinder (2)according to claim 3, further com-
prising a cover (47) facing a portion of the outer pe-
ripheral surface (41d) of the storage roller (41),
wherein

the cover (47) is provided in at least a portion in the
traveling direction of light from the light emitting sec-
tion (55) reflected by the outer peripheral surface
(41d) of the storage roller (41).

The yarn winder (2) according to claim 4, wherein,
in a planar view seen from a direction in which a
rotation axis (C1) of the storage roller (41) extends,

when one straight line orthogonal to the rotation
axis (C1) is virtually set as a first straight line
(L1) and one straight line parallel to the first
straightline (L1) and tangent to the outer periph-
eral surface (41d) of the storage roller (41) is
virtually set as a second straight line (L2),

the line sensor (53A) is arranged between the
first straightline (L1) and the second straightline
(L2),

the light emitting section (55) is arranged on the
first straight line (L1) or between the line sensor
(53A) and the first straight line (L1) in an array
direction of the first straight line (L1) and the sec-
ond straight line (L2), and

the cover (47) is arranged in an area opposite
to the side on which the first straight line (L1) is
arranged with respect to the second straightline
(L2) in the array direction of the first straight line
(L1) and the second straight line (L2).

The yarnwinder (2) according to claim 4 or 5, wherein
a point in the cover (47) on which light from the light
emitting section (55) is incident is in black.

The yarn winder (2) according to any one of claims
3 to 6, wherein

the light emitting section (55) has a white-based
yarn light emitting section (552) and a colored-
yarn light emitting section (551), and

the line sensor (53A) is provided at a position
on which light from the white-based yarn light
emitting section (552) reflected by the outer pe-
ripheral surface (41d) of the storage roller (41)
is not incident and light from the white-based
yarn light emitting section (552) reflected by the
yarn (Y) stored on the storage roller (41) is inci-
dent, and is provided at a position on which light
from the colored-yarn light emitting section (551)
reflected by the outer peripheral surface (41d)
of the storage roller (41) is incident.
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The yarnwinder (2) according to claim 7, further com-
prising

a mode switching section capable of selectively
switching between a white-based yarn detection
mode that is a detection mode for white-based
yarn and a colored-yarn detection mode that is
a detection mode for colored yarn, wherein

the controller (25) is configured to cause, when
the white-based yarn detection mode is selected
in the mode switching section, the white-based
yarn light emitting section (552) to emit light and
to determine that the yarn (Y) is present in a
portion at which the light is received by the line
sensor (53A), and to cause, when the colored-
yarn detection mode is selected in the mode
switching section, the colored-yarn light emitting
section (551) to emit light and to determine that
the yarn (Y) is present in a portion at which the
light is not received by the line sensor (53A).

The yarn winder (2) according to claim 2, wherein
the line sensor (53A) is provided at a position on
which light from the light emitting section (55) reflect-
ed by the outer peripheral surface (41d) of the stor-
age roller (41) is incident.

The yarn winder (2) according to any one of claims
1 to 9, wherein the controller (25) is configured to
cause the storage roller (41) to rotate at least one
round and to determine the presence or absence of
the yarn (Y) in the storage area (A) based on a de-
tection result by the line sensor (53A) when the stor-
age roller (41) is rotated at least one round.

The yarn winder (2) according to claim 10, wherein

at least one recess (43a, 43b) extending along
a rotation axis (C1) direction of the storage roller
(41) is formed on the outer peripheral surface
(41d) of the storage roller (41), and

the controller (25) is configured to determine
that, by detecting that the recess (43a, 43b) that
isareference hasrotated one round, the storage
roller (41) has rotated one round.

The yarn winder (2) according to claim 11, wherein
the controller (25) is configured to determine, based
on a detection result by the line sensor (53A) at a
position different from the recess (43a, 43b), the
presence or absence of the yarn (Y) in the storage
area (A).

The yarn winder (2) according to claim 11 or 12,
wherein

on the outer peripheral surface (41d) of the stor-
age roller (41), a plurality of the recesses (43a,
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43b) are formed along a rotational direction of
the storage roller (41) and a plurality of connect-
ing portions (41h) that are areas between the
recesses (43a, 43b) adjacent in the rotational
direction are formed, and 5
the controller (25) is configured to determine,
based on a detection result by the line sensor
(53A) in at least a portion of the area of each of
the connecting portions (41h), the presence or
absence of the yarn (Y) in the storage area (A). 10

14. The yarn winder (2) according to any one of claims
1 to 13, wherein

a storage amount of the yarn (Y) as information 75
on the yarn (Y) is a presumed storage amount

(S) and a storage amount of the yarn (Y) calcu-
lated based on a detection result by the line sen-

sor (53A) is a detected storage amount (C), and

the controller (25) is configured to determine 20
that, when a difference obtained by subtracting

the presumed storage amount (S) from the de-
tected storage amount (C) becomes greater
than a sloughing-determination storage
amount, sloughing is occurring in the yarn stor- 25
age device (40).

15. The yarn winder (2) according to any one of claims
1 to 14, wherein the controller (25) is configured to
determine that, based on a detection result by the 30
line sensor (53A), when an amount of movement per
unit time of a downstream-most position of the yarn
(Y) stored in the storage area (A) becomes greater
than a sloughing-determination movement amount
(T2), sloughing is occurring in the yarn storage de- 35
vice (40).

16. The yarn winder (2) according to any one of claims
1 to 15, wherein
40
a storage amount of the yarn (Y) as information
on the yarn (Y) is a presumed storage amount
(S) and a storage amount of the yarn (Y) calcu-
lated based on a detection result by the line sen-
sor (53A) is a detected storage amount (C),and 45
when a difference obtained by subtracting the
detected storage amount (C) from the presumed
storage amount (S) becomes greater than a
yarn-lump portion determination storage
amount (T3), it is determined that a yarn lump 50
portion is occurring in the yarn storage device
(40).

55

18



EP 4 215 468 A1

[ [ [/

MR

19



CONTROLLER

EP 4 215 468 A1

20



Fig.3




EP 4 215 468 A1

Y. 53
e S
\/ \\\

. 538
41 C(41d)‘\_‘ A L S \‘\:26:61”’ 53A
41f
Fig.4B /55
Ac(@1d)—] 1558
A ——55A
\ 0~—558
(
55C
Y
Fig.4C i
47 f‘é
~_51
. | T 2
=[}\w53(53A)
&_ﬂ"l_»u
55
C1 41(40) —

22



EP 4 215 468 A1

Fig.5A o ane
)Y
(
A
R
Fig.5B
YY) 41 41d YA(Y)
/ | |
(
A
N
f/\',‘[/\}(\} \‘-
7
R Y
Fig.5C
YY) 41 4\{?,;3 43a 43b 41d  Y1(Y) 43a
(
T P TaT TENT
_ T "‘\
N N
IR RRRIRNNEERIENN
Yoy Y YV Y Y
41h 41h 41h  41h R4'”‘] 41h  41h 41h

23

}YC(Y)

}YC(Y)



EP 4 215 468 A1

IN3ISEY NaVA JLIHM INIS3dd NdVA JLIHM

(jox1d) NOILISOd 13XId

00G1 0Gcl 0001 061 009 0Gc 0

i
T T T T T ¥ T T T T T £l T T T T T T ¥ T T T T T T

V1iVa 1NdLnO 3INI 1

JOVINI NG

oo &
|l._
o
-
I._.._
<
O
P
o
m
<

9614

24



Fig.7A

STORAGE AMOUNT (V)

Fig.7B

STORAGE AMOUNT (V)

e,

EP 4 215 468 A1

-

v

TIME (T)

v

TIME (T)

25



EP 4 215 468 A1

Fig.8A

41(40
PRESENT ABSENT 416(4“)/ )

¥

f
¥
§
i
§
I
I
§
i
i
i
¥
i
|
4
¥
§

Fig.8B

PRESENT ABSENT

I

L 4

‘MOVEMENT
AMOUNT

A

26



EP 4 215 468 A1

Fig.9A

A

(A) INNOWY IOVHOLS

TIME (T)

TIME (T)

27



EP 4 215 468 A1

Fig.10A 50
47

51
47a
I | TT—53(53A)
41c(41d) T
41(40)
Fig.10B 5
47 <
47a v o
53
./
41¢c(41d)

41(40)

28



EP 4 215 468 A1

1INISEY NaVA MOV1d 1INIS3dd NaVA MOV'1d

(jox1d) NOILISOd 13XId
0051 oSzl 0001 05/ 00S 0S¢

] E i ]

¥ T T T T

T T T T ¥ T T T £} T T T ) T T ¥ T T T ¥ T T T

ViVAa 1NdLNO 3INIT 1

dOVINI dINE

<
o

(A) 3OVLIOA LNd1LNO

LLBI4

29



EP 4 215 468 A1

Fig.12A 551(55)

L] 50
47 /48 <
“e—47b 5
Y N
47a , R
] - 17~—_53
_E"\\«552(55)
N
41c(41d)
41(40)
Fig.12B 551
L] 50
47 <
5\\ :\\\§47b 51
473 W
| 531
j/\wfssz
41c(41d) S e
41(40)

30



EP 4 215 468 A1

(PLY)OLY

Qmmv

€9

(ov)L¥

m

gecL-bi4

0G

LG~

(ov) Ly

(PLY)OLY

veLbi4

31



10

15

20

25

30

35

40

45

50

55

EP 4 215 468 A1

9

Europdisches
Patentamt

European

Patent Office EUROPEAN SEARCH REPORT

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 23 15 1538

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X EP 2 602 384 Al (VUTS A S [CZ]; UNIV V 1 INV.
LIBERCI TECCH [CZ]) B65H51/22
12 June 2013 (2013-06-12)
* paragraphs [0026] - [0039]; figures 1,2
*
Y EP 2 987 755 Al (MURATA MACHINERY LTD 1-3,9,
[JP]) 24 February 2016 (2016-02-24) 10,14-1¢6
A * paragraphs [0052], [0058] - [0061], 4-8,
[0073], [0143]; figures 1-4 * 11-13
Y GB 2 249 832 A (RHEINMETALL GMBH [DE]) 1-3,10,
20 May 1992 (1992-05-20) 14-16
* pages 3-4; figure 2 *
Y DE 195 49 111 Al (SOBREVIN [LI]) 1,2,9,
3 July 1997 (1997-07-03) 10,14-16
* the whole document *
X, P JP 2022 138281 A (MURATA MACHINERY LTD) 1

26 September 2022 (2022-09-26)
* paragraph [0089] *

TECHNICAL FIELDS
SEARCHED  (IPC)

————— B65H
D04B
DO3D
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 2 June 2023 Pussemier, Bart

T
E

X : particularly relevant if taken alone

Y : particularly relevant if combined with another D : document cited in the application
L : document cited for other reasons

A :technological background

O : non-written disclosure & : member of the same patent family, corresponding

P :intermediate document document

CATEGORY OF CITED DOCUMENTS

: theory or principle underlying the invention

: earlier patent document, but published on, or

document of the same category

after the filing date

32




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 4 215 468 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 23 15 1538

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

02-06-2023
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 2602384 Al 12-06-2013 Ccz 303629 B6 16-01-2013
EP 2602384 Al 12-06-2013

EP 2987755 Al 24-02-2016 CN 105384007 A 09-03-2016
EP 2987755 Al 24-02-2016
JP 2016044016 A 04-04-2016

GB 2249832 A 20-05-1992 DE 4036370 Al 21-05-1992
FR 2669315 A1 22-05-1992
GB 2249832 A 20-05-1992

DE 19549111 Al 03-07-1997 NONE

JP 2022138281 A 26-09-2022 CN 115072478 A 20-09-2022
JP 2022138281 A 26-09-2022

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

33



EP 4 215 468 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« JP 2013241231 A[0002]

34



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

