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(57) A main control device includes a touch panel
(41) thatdisplays a clearing limit (52) in a two-dimension-
alfield (51), and a processing section (42). The process-
ing section (42), when at least one first set-point is se-
lected among one or more first set-points through which
the clearing limit (52) passes (e.g., set-points NSL1 to
NSL6 and T1 to T4) and when at least one second
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set-point (e.g., set-points NSL2 to NSL4) is input as a
movement destination of the selected at least one first
set-point, generates a clearing limit (52) that passes
through the input at least one second set-point instead
of the selected at least one first set-point, and causes
the touch panel (41) to display the newly generated clear-
ing limit (52).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a clearing limit
setting device and a yarn winding machine.

2. Description of the Related Art

[0002] A control device of some yarnwinding machines
has a function to display, in a two-dimensional field hav-
ing the length and the thickness of yarn defects as coor-
dinate axes, a clearing limit that is a boundary line that
defines whether to remove a yarn defect (for example,
see Japanese Patent No. 5680653). The yarn defect as
used herein includes yarn defects that must be removed
and yarn defects that need not be removed and can re-
main in the yarn.

SUMMARY OF THE INVENTION

[0003] When setting the clearing limit, numerical val-
ues of coordinates (that is, the length and the thickness
of the yarn defect) of a point through which the clearing
limit passes are input.

[0004] However,there areinstancesin whichthe clear-
ing limit does not have a desired shape. If this happens,
it is necessary to input the numerical values again and
again.

[0005] One object of the present invention is to provide
a clearing limit setting device and a yarn winding machine
in which a clearing limit can be set easily and suitably.
[0006] This objectis achieved by a clearing limit setting
device according to claim 1, and by a yarn winding ma-
chine according to claim 15.

[0007] According to one aspect of the present inven-
tion, a clearing limit setting device includes a display sec-
tion that displays, in a two-dimensional field constituted
by a length and a thickness of a yarn defect as coordinate
axes, a clearing limit that is a boundary line that defines
whether to remove a yarn defect from a yarn; and a
processing section that, when at least one first set-point
is selected among a plurality of the first set-points through
which the clearing limit passes and at least one second
set-point is input as a movement destination of the se-
lected at least one first set-point, generates a clearing
limit that passes through the input at least one second
set-point instead of the selected at least one first set-
point, and causes the display section to display the newly
generated clearing limit.

[0008] Inthe above clearing limit setting device, by se-
lecting the at least one first set-point among the first set-
points through which the clearing limit passes and input-
ting the at least one second set-point as the movement
destination of the selected at least one first set-point, a
new clearing limit that passes through the input at least
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one second set-point can be generated. Thus, in the
above clearing limit setting device, the clearing limit can
be set (changed) easily and suitably.

[0009] In the above clearing limit setting device, the
processing section can cause the display section to si-
multaneously display the first set-points and the clearing
limit that passes through the first set-points, and the at
least one second set-point and the clearing limit that
passes through the at least one second set-point. As a
result, the operator can easily grasp the first set-points
and the second set-points that form the basis of the gen-
eration of the clearing limit.

[0010] The above clearing limit setting device can in-
clude afirstinput unit that accepts selection of the at least
one first set-point, and a second input unit that accepts
input of the at least one second set-point. As a result, the
operator can easily and suitably set the clearing limit.
[0011] In the above clearing limit setting device, the
first input unit can be the two-dimensional field displayed
on the display section. As aresult, the operator can easily
select the first set-point that should be changed.

[0012] In the above clearing limit setting device, the
display section can display a plurality of buttons that re-
spectively correspond to the first set-points, and the first
input unit can be the buttons displayed on the display
section. As a result, the operator can easily select the
first set-point that should be changed in a portion in which
the clearing limit is displayed in detail, for example.
[0013] In the above clearing limit setting device, the
display section can display an operation area that in-
cludes a plurality of movement direction setting buttons
that shows movement directions and accepts selection
of the movement directions, and the second input unit
can be the operation area displayed on the display sec-
tion. As a result, the operator can intuitively grasp the
movement direction of the second set-point with respect
to the first set-point that should be changed.

[0014] The above clearing limit setting device can in-
clude a third input unit that accepts addition of at least
one third set-point when the display section displays the
clearing limit that passes through the first set-points. The
processing section can generate the clearing limit that
passes through the first set-points and the at least one
third set-point added by the third input unit and cause the
display section to display the newly generated clearing
limit. As a result, the operator can partially change the
clearing limit.

[0015] In the above clearing limit setting device, the
third input unit can be the two-dimensional field displayed
on the display section. As aresult, the operator can easily
input the third set-point that should be added.

[0016] The above clearing limit setting device can in-
clude a fourth input unit that accepts deletion of at least
one first set-point when the display section displays the
clearing limit that passes through the first set-points. The
processing section can generate the clearing limit that
passes through the first set-points other than the at least
one first set-point deleted by the fourth input unit and
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cause the display section to display the newly generated
clearing limit. As a result, the operator can partially
change the clearing limit.

[0017] In the above clearing limit setting device, the
fourth input unit can be the two-dimensional field dis-
played on the display section. As a result, the operator
can easily select the first set-point that should be deleted.
[0018] In the above clearing limit setting device, the
display section can display a plurality of buttons that re-
spectively correspond to the first set-points, and the
fourth input unit can be the buttons displayed on the dis-
play section. As a result, the operator can easily select
the first set-point that should be deleted in a portion in
which the clearing limitis displayed in detail, for example.
[0019] The above clearing limit setting device can in-
clude a storage section that stores therein yarn defect
data containing the length and the thickness of each of
a plurality of yarn defects. The processing section, when
newly generating the clearing limit with respect to the
currently set clearing limit, can calculate a first yarn
processing result by using the yarn defect data and the
currently set clearing limit and calculate a second yarn
processing result by using the yarn defect data and the
newly generated clearing limit, and can cause the display
section to display the calculated first yarn processing re-
sult and the second yarn processing result. As a result,
the operator can compare the first yarn processing result
and the second yarn processing result, and can evaluate
each of the currently set clearing limit and the newly gen-
erated clearing limit.

[0020] The above clearing limit setting device can in-
clude a storage section that stores therein yarn defect
data containing the length and the thickness of each of
a plurality of yarn defects. The processing section can
generate a guideline by using the yarn defect data, and
can cause the display section to display the generated
guideline along with dots that represent the yarn defects.
As a result, while looking at the guideline, the operator
can touch somewhere in the two-dimensional field to in-
put the first set-point.

[0021] According to another aspect of the present in-
vention, a yarn winding machine includes a plurality of
yarn winding units each including a yarn supplying sec-
tion that supplies a yarn; a winding section that winds the
yarn to form a package; and a yarn monitoring section
that monitors the yarn between the yarn supplying sec-
tion and the winding section to detect a yarn defect; and
a clearing limit setting device as mentioned above.
[0022] Because the above yarn winding machine in-
cludes the above-mentioned clearing limit setting device,
the yarn defect can be removed suitably.

[0023] According tothe presentinvention, the clearing
limit setting device and the yarn winding machine in which
the clearing limit can be set easily and suitably can be
provided.

10

15

20

25

30

35

40

45

50

55

BRIEF DESCRIPTION OF THE DRAWINGS
[0024]

FIG. 1 is a block diagram showing a configuration of
ayarn winding machine according to an embodiment
of the present invention.

FIG. 2 is a block diagram showing a configuration of
a yarn winding unit shown in FIG. 1.

FIG. 3 is a block diagram showing a configuration of
a main control device shown in FIG. 1.

FIG. 4 is a diagram showing an example of a screen
displayed on a touch panel shown in FIG. 1.

FIG. 5 is a diagram showing another example of a
screen displayed on the touch panel shownin FIG. 1.
FIG. 6 is a diagram showing still another example of
a screen displayed on the touch panel shown in FIG.
1.

FIG. 7 is a diagram showing still another example of
a screen displayed on the touch panel shown in FIG.
1.

FIG. 8 is a diagram showing an example of genera-
tion of a clearing limit.

FIG.9is a diagram showing another example of gen-
eration of the clearing limit.

FIG. 10 is a diagram showing still another example
of generation of the clearing limit.

FIG. 11 is a diagram showing still another example
of generation of the clearing limit.

FIG. 12 is a diagram showing still another example
of generation of the clearing limit.

FIG. 13Ais a diagram showing an example of selec-
tion of a set-point of the clearing limit.

FIG. 13B is a diagram showing another example of
selection of a set-point of the clearing limit.

FIG. 14Ais a diagram showing still another example
of selection of a set-point of the clearing limit.

FIG. 14B is a diagram showing still another example
of selection of a set-point of the clearing limit.

FIG. 15 is a diagram showing an example of addition
of a set-point of the clearing limit.

FIG. 16 is a diagram showing an example of deletion
of a set-point of the clearing limit.

DETAILED DESCRIPTION

[0025] Exemplary embodiments of the present inven-
tion are explained below in detail with reference to the
accompanying drawings. Identical components or corre-
sponding components are indicated by the same refer-
ence symbolsin the drawings and redundant explanation
thereof is omitted.

[0026] As shown in FIG. 1, a yarn winding machine 1
includes a plurality of yarn winding units 2, a plurality of
unit control devices 3, and a main control device (clearing
limit setting device) 4. The yarn winding machine 1 is, for
example, an automatic winder, an air spinning machine
(airjet spinning machine), an open-end spinning machine
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(rotor spinning machine), a ring spinning machine, and
the like. The yarn winding units 2 are arranged side-by-
side. Each of the yarn winding units 2 forms a package
by winding a yarn. One unit control device 3 is arranged
for a plurality of the yarn winding units 2. This one unit
control device 3 controls the operation of all the yarn
winding units 2 under control thereof. The main control
device 4 communicates with the unit control devices 3
and controls the operation of the entire yarn winding ma-
chine 1. Note that, one unit control device 3 can be ar-
ranged per yarn winding unit 2.

[0027] As shown in FIG. 2, the yarn winding unit 2 in-
cludes a yarn supplying section 21, a yarn monitoring
section 22, and a winding section 24. In a configuration
in which the yarn winding machine 1 is an automatic wind-
er, the yarn winding unit 2 further includes a yarn joining
section 23. Also, in a configuration in which the yarn wind-
ing machine 1 is an automatic winder, the yarn winding
unit 2 can further include a tension applying device that
applies tension on the yarn and a tension sensor that
measures the tension applied on the yarn. In a configu-
ration in which the yarn winding machine 1 is an air spin-
ning machine, the yarn winding unit 2 can include at least
one among a tension sensor that measures the tension
applied on the yarn, a yarn accumulating device that ac-
cumulates the yarn, and a waxing device that applies
wax to the yarn. In a configuration in which the yarn wind-
ing machine 1 is an air spinning machine, it is preferable
that the yarn joining section 23 is arranged in a yarn join-
ing cart that can travel with respect to a plurality of the
yarn winding units 2.

[0028] Theyarnsupplyingsection21 suppliestheyarn.
In a configuration in which the yarn winding machine 1
is an automatic winder, the yarn supplying section 21 is
configured as a bobbin supporting device that supports
a yarn supplying bobbin. In a configuration in which the
yarn winding machine 1 is an air spinning machine, the
yarn supplying section 21 is configured as a drafting de-
vice that drafts a fiber bundle and an air spinning device
that twists the drafted fiber bundle by the action of a swirl-
ing air current and forms the yarn.

[0029] The yarn monitoring section 22 monitors the
yarn between the yarn supplying section 21 and the wind-
ing section 24 to detect a yarn defect. The yarn defect is
an abnormal portion of the yarn that differs from a normal
portion (a portion that is in a normal state) of the yarn.
The yarn defect as used herein includes yarn defects that
must be removed and yarn defects that need not be re-
moved and can remain in the yarn. The yarn monitoring
section 22 includes a detecting device 22a and a control
device 22b. The detecting device 22a is an optical sensor
that detects a temporal variation in the thickness of the
yarn based on a change in a received light amount when
light is emitted on the yarn, an electrostatic capacitance
sensor that detects a temporal variation in the thickness
of the yarn based on a change in an electrostatic capac-
itance when the yarn is passed through an electric field,
and the like. The thickness of the yarn means a diameter
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of the yarn. Alternatively, the thickness of the yarn means
afiber amount of the yarn. The detecting device 22a out-
puts to the control device 22b waveform data that indi-
cates the temporal variation in the thickness of the yarn.
The control device 22b calculates, for each of the yarn
defects contained in the yarn, by using the waveform
data, yarn defect data, which includes the length and the
thickness of the yarn defect, and outputs the yarn defect
data to the unit control device 3. When the unit control
device 3 determines, from the yarn defect data and a
later-explained clearing limit 52, that the yarn defect must
be removed, the yarn is cut by a cutter arranged in the
yarn winding unit 2, for example. In a configuration in
which the yarn winding machine 1 is an air spinning ma-
chine, the yarn is automatically cut when the air spinning
device stops the formation of the yarn. In addition, the
yarn monitoring section 22 can detect a foreign sub-
stance contained in the yarn. In addition, the yarn mon-
itoring section 22 can detect a yarn breakage. Moreover,
the control device 22b can determine whether the yarn
defect, which is detected by using the yarn defect data
and the later-explained clearing limit 52, should be re-
moved, and cut the yarn with a cutter arranged in the
yarn monitoring section 22. The yarn defect data is trans-
mitted to the main control device 4.

[0030] After the yarn is cut to remove the yarn defect
detected by the yarn monitoring section 22, or when the
yarn monitoring section 22 detects the yarn breakage,
the yarn joining section 23 performs a yarn joining oper-
ation to join the yarn from the yarn supplying section 21
and the yarn from the winding section 24. The yarn joining
section 23 can be a splicer that uses compressed air, a
piecer that uses a seed yarn, a knotter that joins the yarns
mechanically, and the like. The yarn joining section 23
joins the yarns guided thereto. It is preferable that a first
yarn catching/guiding device and a second yarn catching
/ guiding device are arranged near the yarn joining sec-
tion 23. The first yarn catching / guiding device catches
the yarn from the yarn supplying section 21 by a suction
action and guides the caught yarn to the yarn joining sec-
tion 23. The second yarn catching / guiding device catch-
esthe yarn from the winding section 24 by a suction action
and guides the caught yarn to the yarn joining section 23.
[0031] The winding section 24 forms a package by
winding the yarn around a bobbin. The winding section
24 includes a cradle arm, a winding drum, and a travers-
ing mechanism. The cradle arm rotatably supports the
package. The winding drum can contact a surface of the
package supported by the cradle arm and causes the
package to rotate. The traversing mechanism traverses
the yarn ata predetermined width to the rotating package.
It is preferable that the traversing mechanism is config-
ured as a traversing groove formed in the winding drum.
The winding section 24 can have a configuration in which
a motor rotationally drives the package directly. When
such a configuration is employed, it is preferable that the
winding section 24 includes, instead of the winding drum,
a touch roller that can contact a surface of the package,
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and includes as the traversing mechanism a traversing
member (e.g., a traversing arm) that is a separate mem-
ber from the touch roller.

[0032] As shown in FIG. 3, the main control device 4
includes a touch panel (display section) 41, a processing
section 42, and a storage section 43. The touch panel
41 displays various information for an operator and re-
ceives input of various information from the operator. The
processing section 42 acquires the yarn defect data out-
put by the yarn monitoring section 22 of each of the yarn
winding units 2. The processing section 42 stores in the
storage section 43 separately for each of the yarn winding
units 2 the acquired yarn defect data by associating with
information indicative of whether the yarn defect is re-
moved or left as is. Alternatively, the processing section
42 can store in the storage section 43 in a mass the yarn
defect data acquired from all the yarn winding units 2 by
respectively associating with information indicative of
whether the yarn defect is removed or left as is. Alterna-
tively, the processing section 42 can store in the storage
section 43 in a mass for each of the yarn winding units
2 of the same lot (e.g., same yarn type, same winding
condition, same spinning condition, and the like) the ac-
quired yarn defect data by associating with information
indicative of whether the yarn defect is removed or left
as is. The processing section 42 and the storage section
43 are physically constituted by a CPU (Central Process-
ing Unit), a ROM (Read Only Memory), a RAM (Random
Access Memory), and the like.

[0033] The processing section 42 generates a clearing
limit and causes the touch panel 41 to display a two-
dimensional field and the clearing limit. FIGS. 4 to 7 are
drawings that show examples of screens displayed on
the touch panel 41. As shown in FIGS. 4 to 7, a two-
dimensional field 51 is a coordinate system that shows
a matrix of the length and the thickness of the yarn de-
fects. In the figure, the length of the yarn defect is plotted
on the horizontal axis and the thickness of the yarn defect
(in proportion to the reference yarn thickness) is plotted
on the vertical axis. The clearing limit 52 is a boundary
line in the two-dimensional field 51 that defines whether
the yarn defect should be removed. In other words, the
clearing limit 52 is a threshold value set to determine
whether the detected yarn defect should be removed or
left as is in the yarn. As the clearing limit 52, a clearing
limit (first clearing limit) 52a corresponding to nep N, short
S, and long L for thick yarn defects and a clearing limit
(second clearing limit) 52b corresponding to thin T for
thin yarn defects are set. The processing section 42 caus-
es each of the unit control devices 3 to control the oper-
ation of the corresponding yarn winding unit 2 so that a
yarn defect having a value within an area on a reference
yarn thickness side (a side of the horizontal axis where
the thickness of the yarn defect is 0%) with respect to
the clearing limit 52 is not removed, and a yarn defect
having a value within an area opposite to the area on the
reference yarn thickness side with respect to the clearing
limit 52 is removed.
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[0034] The processing section 42 determines a posi-
tion of the yarn defect on the two-dimensional field 51
based on the yarn defect data stored in the storage sec-
tion 43, and causes the touch panel 41 to display one
yarn defect as one dot. In the present example, the
processing section 42 causes to be displayed in the two-
dimensional field 51 the yarn defects remaining in the
yarn with white round dots and the yarn defects removed
from the yarn with black square dots. Furthermore, at
any given time point, only a predetermined number of
dots that indicate yarn defects of the immediate past are
displayed on the touch panel 41. However, all the dots
that indicate the yarn defects up to the current time point
can be displayed on the touch panel 41 without limiting
the number thereof.

[0035] The processing section 42 causes the touch
panel 41 to display a current setting values column 53.
In the current setting values column 53, setting informa-
tion abouta current clearing limit52 (currently set clearing
limit 52) is displayed. In the present example, in the cur-
rent setting values column 53 are shown the respective
coordinates (i.e., the length and the thickness of the yarn
defect) of a plurality of set-points NSL1 to NSL6 located
on the current clearing limit 52a.

[0036] The processing section 42 causes the touch
panel 41 to display a simulation setting values column
54. In the simulation setting values column 54, setting
information about a temporary clearing limit 52 (a newly
generated clearing limit 52) is displayed (details will be
explained later). In the present example, in the simulation
setting values column 54 are shown the respective co-
ordinates (i.e., the length and the thickness of the yarn
defect) of a plurality of the set-points NSL1 to NSL6 lo-
cated on the temporary clearing limit 52a.

[0037] A left side portion of the current setting values
column 53 and the simulation setting values column 54
in which the set-points NSL1 to NSL6 are shown is con-
figured as buttons 55. In this manner, the processing sec-
tion 42 causes the touch panel 41 to display one button
55 corresponding to each of the set-points NSL1to NSL6.
The display of the current setting values column 53 and
the simulation setting values column 54 can be switched
to a display in which coordinates of a plurality of set-
points T1 to T4 located on the clearing limit 52b are dis-
played. In that case, the processing section 42 causes
the touch panel 41 to display one button 55 correspond-
ing to each of the set-points T1 to T4.

[0038] The processing section 42 causes the touch
panel 41 to display a current result column 56. As a yarn
processing result obtained with the current clearing limit
52, a total removal number (n) of the yarn defects and a
removal number (/100 kilometers (km)) of the yarn de-
fects per unit length (100 km in the present embodiment)
are displayed for each type of the yarn defects in the
current result column 56. The total removal number (n)
of the yarn defects shown in the current result column 56
is number of the yarn defects that are actually removed.
The total removal number (n) of the yarn defects shown
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in the currentresult column 56 is equivalent to the number
of yarn defects having a value that falls in an area oppo-
site to the area on the reference yarn thickness side with
respect to the current clearing limit 52. Alternatively, a
removal number of the yarn defects when the total re-
moval number (n) of the yarn defects per unit time (e.g.,
one hour) can be displayed in the current result column
56.

[0039] The processing section 42 causes the touch
panel 41 to display a simulation result column 57. As a
yarn processing result obtained with the temporary clear-
ing limit 52, a total removal number (n) of the yarn defects
and a removal number (/100km) of the yarn defects per
unit length (100 km in the present embodiment) are dis-
played for each type of the yarn defects in the simulation
result column 57. The total removal number (n) of the
yarn defects shown in the simulation result column 57 is
a predicted value estimated based on number of the yarn
defects that are actually removed. The total removal
number (n) of the yarn defects shown in the simulation
result column 57 is equivalent to the number of yarn de-
fects having a value that falls in an area opposite to the
area on the reference yarn thickness side with respect
to the temporary clearing limit 52. Alternatively, aremoval
number of the yarn defects when the total removal
number (n) of the yarn defects per unit time (e.g., one
hour) can be displayed in the simulation result column 57.
[0040] A left side portion of the current result column
56 and the simulation result column 57 is configured as
buttons 58. N, S, L, T shown in the left side portion re-
spectively represent nep N, short S, long L, and thin T.
Sum represents the total of nep N, short S, long L, and
thin T. YF represents the total of Sum and channels other
than nep N, short S, long L, and thin T (e.g., F represent-
ing mixing of foreign substance (color mixing), C repre-
senting different count (yarn thickness), and the like).
[0041] The processing section 42 causes the touch
panel 41 to display a graph column 59. The removal
number (/100km) of the yarn defects shown in the current
result column 56, the removal number (/100km) of the
yarn defects shown in the simulation result column 57
are displayed for each type of the yarn defects in the
graph column 59 in a graph form. The display of the graph
column 59 can be switched to a display in which the total
removal number (n) of the yarn defects shown in the cur-
rent result column 56 and the total removal number (n)
of the yarn defects shown in the simulation result column
57 are displayed for each type of the yarn defects in a
graph form.

[0042] One example of generation of the clearing limit
52 by the processing section 42 is explained below. When
winding of the yarn is started in the yarn winding machine
1, the processing section 42 generates the clearing limit
52, for example, based on the past setting and the like.
The generated clearing limit 52 is displayed, as shown
in FIG. 4, as the current clearing limit 52 in the two-di-
mensional field 51. In the yarn winding machine 1, the
yarn defects are removed or not removed based on the
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current clearing limit 52, and the yarn defect data is gen-
erated. The generated yarn defect data is stored in the
storage section 43, and, as shown in FIG. 5, displayed
as dots (scatter plot) in the two-dimensional field 51. At
this time, the yarn processing result obtained with the
current clearing limit 52 is displayed as numerical values
in the current result column 56, and the yarn processing
result obtained with the current clearing limit 52 is dis-
played in a graph form (e.g., bar graph) in the graph col-
umn 59. Alternatively, in the main control device 4, it is
possible that the processing section 42 generates the
clearing limit 52 that passes through a plurality of the set-
points corresponding to a position touched by the oper-
ator in the two-dimensional field 51, and the touch panel
41 displays the newly generated clearing limit 52.
[0043] When the operator starts a clearing simulation
in the main control device 4, as shown in FIG. 5, setting
information about the temporary clearing limit 52 is dis-
played in the simulation setting values column 54. Also,
the yarn processing result obtained with the temporary
clearing limit 52 is displayed as numerical values in the
simulation result column 57, and the yarn processing re-
sult obtained with the temporary clearing limit 52 is dis-
played in a graph form (e.g., bar graph) in the graph col-
umn 59. At this time point, because the temporary clear-
ing limit 52 is the same as the current clearing limit 52,
the setting information and the like about the current set-
ting values column 53 and the simulation setting values
column 54 are same. Note that, it is preferable to perform
the clearing simulation after a winding length of the yarn
has reached a certain length (e.g., 100 km) by using the
yarn processing result at that time point from a view point
of improving the accuracy. If the clearing simulation is
started while the winding length of the yarn has not
reached the certain length, as shown in FIG. 4, an atten-
tion mark 71 is displayed on the touch panel 41.

[0044] When the clearing simulation is started, the
processing section 42 generates a guideline 75 by using
the yarn defect data of the yarn defects that are not re-
moved from the yarn. The guideline 75, as shown in FIG.
5, is generated so as to follow an outer edge of a distri-
bution pattern of the white round dots (corresponding to
the yarn defects that are not removed from the yarn), and
displayed in the two-dimensional field 51. In the present
example, a guideline (first guideline) 75a corresponding
to nep N, short S, and long L (corresponding to the thick
yarn defects) and a guideline (second guideline) 75b cor-
responding to thin T (corresponding to the thin yarn de-
fects) are displayed in the two-dimensional field 51. Al-
ternatively, a plurality of each of the guidelines 75a and
75b can be generated depending on a distribution density
of the white round dots, and the generated guidelines
75a and 75b can be displayed in the two-dimensional
field 51.

[0045] Whenthe operatoroperates (presses, physical-
ly touches, and the like) a point in the two-dimensional
field 51 corresponding to the set-point NSL2 for example,
the set-point NSL2 is selected as a movement planned
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set-point, and, as shown in FIG. 6, an operation area 60
is displayed on the touch panel 41. Note that, even when
the operator operates the button 55 corresponding to the
set-point NSL2, for example (e.g., even when an area
where the set-point NSL2 has been displayed is operat-
ed), the set-point NSL2 is selected as the movement
planned set-point. In this manner, in the main control de-
vice 4, when the clearing limit 52 that has been generated
so as to pass through a plurality of first set-points (current
set-points NSL1 to NSL6 and T1 to T4) is displayed on
the touch panel 41, the two-dimensional field 51 and the
buttons 55 function as a first input unit for selecting at
least one of the first set-points (current set-point NSL2).
[0046] The operation area 60 includes movement di-
rection setting buttons 61, a movement distance chang-
ing button 62, and a display end button 63. The move-
ment direction setting buttons 61 shows a plurality of can-
didate movement directions for the movement planned
set-point and are operated when setting the movement
direction of the movement planned set-point. In the
presentexample, the movementdirection setting buttons
61 are arranged at every 45 degrees around the move-
ment distance changing button 62. The movement direc-
tion setting buttons 61 correspond clockwise to top, top
right, right, bottom right, bottom, bottom left, left, and top
left movement directions. The movement distance
changing button 62 is used to change the amount (move-
ment distance) by which the selected movement planned
set-point is to be moved when the movement direction
setting button 61 is operated once. For example, each
time the movement distance changing button 62 is op-
erated, the processing section 42 changes the distance
by X1 (movementdistance is 1 time of areference value),
X10 (movement distance is 10 times of the reference
value), X100 (movement distance is 100 times of the
reference value). The display end button 63 is used to
end the display of the operation area 60 on the touch
panel 41. That is, the processing section 42 causes the
touch panel 41 to display the operation area 60 when the
movement planned set-point is selected; however, when
the display end button 63 is operated, the display of the
operation area 60 is ended and the selection of the move-
ment planned set-point is cancelled.

[0047] In a state in which the set-point NSL2 has been
selected as the movement planned set-point, when the
operator operates the movement direction setting button
61 that corresponds to the movement direction "bottom
left", for example, as a movement destination of the cur-
rent set-point NSL2, a temporary set-point NSL2 (set-
point NSL2 on the clearing limit 52a shown with a broken
line in FIG. 6) is displayed in the two-dimensional field
51. In this manner, in the main control device 4, the op-
eration area 60 functions as a second input unit for in-
putting atleast one second set-point (temporary set-point
NSL2) as the movement destination of the at least one
first set-point (current set-point NSL2) selected by using
one of the two-dimensional field 51 or the buttons 55.
[0048] Similarly, in a state in which the set-point NSL3
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has been selected as the movement planned set-point,
when the operator operates the movement direction set-
ting button 61 that corresponds to the movement direc-
tion "bottom", for example, as a movement destination
of the current set-point NSL3, a temporary set-point
NSL3 (set-point NSL3 on the clearing limit 52a shown
with the broken line in FIG. 6) is displayed in the two-
dimensional field 51. Similarly, in a state in which the set-
point NSL4 has been selected as the movement planned
set-point, when the operator operates the movement di-
rection setting button 61 that corresponds to the move-
ment direction "bottom", for example, as a movement
destination of the current set-point NSL4, a temporary
set-point NSL4 (set-point NSL4 on the clearing limit 52a
shown with the broken line in FIG. 6) is displayed in the
two-dimensional field 51. Note that, itis possible to select
multiple set-points NSL2, NSL3, and NSL4 at the same
time as the movement planned set-point, thereby setting
multiple temporary set-points NSL2, NSL3, and NSL4 at
the same time as the movement destinations. When mul-
tiple set-points are selected and set, a positional relation-
ship of the temporary set-points NSL2, NSL3, and NSL4
is maintained to the same positional relationship of the
current set-points NSL2, NSL3, and NSL4. That is, the
set-points NSL2, NSL3, and NSL4 are subjected to par-
allel movement.

[0049] When a plurality of the temporary set-points
NSL2, NSL3, and NSL4 are set, the processing section
42 generates the temporary clearing limit 52 (clearing
limit 52a shown with the broken line in FIG. 6) that passes
through the current set-points NSL1, NSL5, and NSL6
and the temporary set-points NSL2, NSL3, and NSL4,
and causes the touch panel 41 to display the generated
temporary clearing limit 52. In this manner, when the
processing section 42 generates the temporary clearing
limit 52 corresponding to the current clearing limit 52, the
processing section 42 causes the touch panel 41 to dis-
play both the current clearing limit 52 and the temporary
clearing limit 52. Also, the processing section 42 calcu-
lates the yarn processing result by using the temporary
clearing limit 52. The obtained yarn processing result is
displayed as numerical values in the simulation result
column 57 and displayed in a graph form in the graph
column 59.

[0050] Note that, as shownin FIG. 6, in the two-dimen-
sional field 51, by changing the display contents (e.g.,
different type, thickness, color, and the like of line) of a
portion in which the current clearing limit 52 and the tem-
porary clearing limit 52 do not match with each other, it
is possible to cause the operator to recognize the non-
matching portion. Moreover, by changing the display con-
tents (e.g., color of the character, shape of the character,
background color, and the like) of a numerical value that
has been changed in the simulation setting values col-
umn 54 and the simulation result column 57, itis possible
to cause the operator to recognize the changed numer-
ical value.

[0051] In a state in which the current clearing limit 52
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and the temporary clearing limit 52 have been displayed
in the two-dimensional field 51, when the operator oper-
ates a confirm button 72 displayed on the touch panel
41, as shown in FIG. 7, the temporary clearing limit 52
is set newly (i.e., the current clearing limit 52 is replaced
with the temporary clearing limit 52). As a result, the
processing section 42 reflects in the current setting val-
ues column 53 the setting information displayed in the
simulation setting values column 54. Also, the processing
section 42 reflects in the current result column 56 the
yarn processing result that was displayed as a numerical
value in the simulation result column 57. Also, the yarn
processing result that was displayed in the graph form in
the graph column 59 is changed based on the yarn
processing result that was displayed as the numerical
values in the current result column 56 and the simulation
result column 57.

[0052] Onthe otherhand, in a state in which the current
clearing limit 52 and the temporary clearing limit 52 have
been displayed in the two-dimensional field 51, when the
operator operates a cancel button 73 displayed on the
touch panel 41, the temporary clearing limit 52 is can-
celled, and the setting of the current clearing limit 52 is
maintained. Note that, when the operator operates the
display end button 63 displayed in the operation area 60,
the display of the operation area 60 is ended and the
selection ofthe movement planned set-pointis cancelled.
Moreover, when the operator operates the button 55 cor-
responding to the movement planned set-point, the se-
lection of the movement planned set-point is cancelled.
However, in neither case that the selection of the move-
ment planned set-pointis cancelled, the temporary clear-
ing limit 52 is not cancelled.

[0053] A concrete example of generation of the clear-
ing limit 52 by the processing section 42 is explained
below. As shown in FIG. 8, when a set-point NSL2 rep-
resenting the length 1.0 centimeter (cm) and the thick-
ness 250% of a yarn defect is changed to a set-point
NSL2 representing the length 3.0 cm and the thickness
250% of a yarn defect, the processing section 42 gener-
ates the clearing limit 52 by connecting the set-points
NSL1 to NSL5 in the order of the lengths of the yarn
defects. In this case, as shown in FIG. 9, the processing
section 42 connects the set-points NSL1 to NSL5 in the
order of the set-point NSL1, the set-point NSL3, the set-
point NSL2, the set-point NSL4, and the set-point NSL5
thereby generating the temporary (new) clearing limit 52.
In this state, when the operator operates the confirm but-
ton 72 (see FIG. 7), as shown in FIG. 10, the titles of the
set-points NSL1 to NSL5 are changed so that the set
points have the titles that are in the order of lengths of
the yarn defects. That is, in the column that shows the
length and the thickness of the yarn defect per set-point,
the titles of the set-points NSL1 to NSL5 are changed so
that the titles are in the order of lengths of the yarn de-
fects. In the present example, the display of the set-point
NSL2 representing the length 3.0 cm and the thickness
250% of the yarn defect and the display of the set-point
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NSL3 representing the length 2.0 cm and the thickness
150% of the yarn defect (see FIG. 9) are changed to the
display of the set-point NSL2 representing the length 2.0
cm and the thickness 150% of a yarn defect and the dis-
play of the set-point NSL3 representing the length 3.0
cm and the thickness 250% of a yarn defect (see FIG. 10).
[0054] As shown in FIG. 11, when a set-point NSL3
representing the length 2.0 cm and the thickness 150%
of the yarn defect is changed to a set-point NSL3 repre-
senting the length 2.0 cm and the thickness 500% of the
yarn defect, the processing section 42 generates the
clearing limit 52 by connecting the set-points NSL1 to
NSL5 in the order of the lengths of the yarn defects. As
shown in FIG. 12, when a slub yarn K1 is set, the set-
point NSL4 through which the clearing limit 52 passed
before the setting of the slub yarn K1 is notremoved from
the two-dimensional field 51.

[0055] A concrete example of the selection of a set-
point by touching is as follows. As shown in FIG. 13A,
when multiple set-points A, B, and C are located on the
clearing limit 52, and when the set-point B is touched, in
addition to selecting the set-point B, a portion between
the adjacent set points A and B, and a portion between
the adjacent set-points B and C are automatically select-
ed. As shown in FIG. 13B, when multiple set-points A,
B, C, and D are located on the clearing limit 52, and when
a portion between the adjacent set-points B and C is se-
lected, in addition to selecting the set-points B and C, a
portion between the adjacent set-points A and B, the por-
tion between the adjacent set points B and C, and a por-
tion between the adjacent set-points C and D are auto-
matically selected.

[0056] As shown in FIG. 14A, in the clearing limit 52,
when a slub yarn has been set by adjacent set-points B
and C having the same thickness, when the set-point B
is touched, in addition to selecting the set-point B, a por-
tion between adjacent set points A and B, and a portion
between the adjacent set-points B and C are automati-
cally selected. In this example, only the length of the set-
point B can be changed. As shown in FIG. 14B, in the
clearing limit 52, when a slub yarn has been set by ad-
jacent set-points B and C having the same thickness,
when a portion between the adjacent set-points B and C
is selected, in addition to selecting the set-points B and
C, a portion between adjacent set-points A and B, a por-
tion between the adjacent set points B and C, and a por-
tion between adjacent set-points C and D are automati-
cally selected. In this example, the distance between the
adjacent set points B and C is fixed and the length and
the thickness of the set-points B and C can be changed
simultaneously.

[0057] Inthe main control device 4, when the operator
touches in a certain manner (e.g., long press, button
mashing, and the like) a portion where the clearing limit
52 is not displayed in the two-dimensional field 51, the
point corresponding to the touched portion is added as
a set-point. That is, the number of the set-points can be
increased. For example, as shown in the upper part of
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FIG. 15, by adding a set-point C near the clearing limit
52 that passes through set-points A and B, as shown in
the lower part of FIG. 15, the clearing limit 52 can be
changed so as to pass through the set-points A, B, and
C. Thatis, when a desired position is touched in a certain
manner in an area having a value of the length of the
yarn defect that falls between the values of the adjacent
set-points A and B, the new set-point C is added at the
touched position. Then, the clearing limit 52 is changed
by connecting the set-points A, B, and C in the order of
the lengths of the yarn defects. In this manner, when the
touch panel 41 displays the clearing limit 52 that is gen-
erated so as to pass through a plurality of first set-points
(set-points A and B), the two-dimensional field 51 func-
tions as a third input unit for accepting addition of at least
one third set-point (set-point C). Thereafter, the process-
ing section 42 generates the clearing limit 52 that passes
through the first set-points and the at least one third set-
point added by the operator by operating the third input
unit and causes the touch panel 41 to display the newly
generated clearing limit 52. With respect to the operation
performed in the certain manner (touch operation) when
adding the set-point, it is preferable that this operation is
performed in a different manner from the operation per-
formed in the certain manner (touch operation) when se-
lecting the set-point on the clearing limit 52.

[0058] In the main control device 4, when a set-point
on the clearing limit 52 is touched by the operator in a
certain manner (e.g., long press, button mashing, and
the like), that set-point is deleted. Moreover, when the
operator touches in a certain manner the button 55 cor-
responding to a deletion target set-point (e.g., long press,
button mashing, and the like), the set-point correspond-
ing to the touched button is deleted. That is, the number
of the set-points can be reduced. For example, as shown
in the upper part of FIG. 16, by selecting in the certain
manner a set-point B from the clearing limit 52 that pass-
es through set-points A, B, and C, the set-point B can be
deleted. When the set-point B is deleted, as shown in the
lower part of FIG. 16, the clearing limit 52 is changed so
as to pass through the set-points A and C other than the
deleted set-point B. In this manner, when the touch panel
41 displays the clearing limit 52 that is generated so as
to pass through a plurality of first set-points (set-points
A, B, and B), the two-dimensional field 51 functions as a
fourth input unit for accepting deletion of at least one first
set-point (set-point B). In this case, the processing sec-
tion 42 generates a new clearing limit 52 that passes
through the first set-points (set-points Aand C) other than
the at least one first set-point (set-point B) deleted via
any of the two-dimensional field 51 and the buttons 55
and causes the touch panel 41 to display the newly gen-
erated clearing limit 52. With respect to the operation
performed in the certain manner (touch operation) when
deleting the set-point, it is preferable that this operation
is performed in a different manner from the operation
performed in the certain manner (touch operation) when
selecting the set-point on the clearing limit 52.
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[0059] When the yarn defect data of a predetermined
quantity is stored in the storage section 43 after the wind-
ing of the yarn is started in the main control device 4, the
processing section 42 can automatically generate the
clearing limit 52 based on a distribution state of the dots
corresponding to the yarn defect data of the predeter-
mined quantity in the two-dimensional field 51. This func-
tion is realized when the operator operates an automatic
generation button 74 (see FIG. 4) displayed on the touch
panel 41.

[0060] As explained above, in the main control device
4, the touch panel 41 displays the clearing limit 52 in the
two-dimensional field 51, and when at least one first set-
point is selected among a plurality of the first set-points
(e.g., set-points NSL1 to NSL6 and T1 to T4) through
which the clearing limit 52 passes and when at least one
second set-point (e.g., set-points NSL2 to NSL4) is input
as a movement destination of the selected at least one
first set-point, the processing section 42 generates the
clearing limit 52 that passes through the first set-points
other than the selected at least one first set-point and the
input at least one second set-point and causes the touch
panel 41 to display the newly generated clearing limit 52
(see FIG. 6). In this manner, in the main control device
4, by selecting the at least one first set-point among the
first set-points through which the clearing limit 52 passes
and inputting the at least one second set-point as the
movement destination of the selected at least one first
set-point, the clearing limit 52 (in this example, the clear-
ing limit 52 that passes through the first set-points other
than the selected at least one first set-point and the input
at least one second set-point) that passes through the
input at least one second set-point can be generated.
Thus, in the main control device 4, the clearing limit 52
can be set easily and suitably. Note that, in the main
control device 4, the touch panel 41 displays the clearing
limit 52 in the two-dimensional field 51, when one or more
locations in the two-dimensional field 51 is touched, the
processing section 42 assumes the touched location as
the first set-point (e.g., set-points NSL1 to NSL6 and T1
to T4), generates the clearing limit 52 that passes through
the first set-pointand causes the touch panel 41 todisplay
the newly generated clearing limit 52 (see FIG. 4). There-
fore, the clearing limit 52 can be generated by an intuitive
operation of simply touching the displayed two-dimen-
sional field 51.

[0061] Inthe main controldevice 4, the processing sec-
tion 42 causes the touch panel 41 to display a plurality
of the first set-points (e.g., set-points NSL1 to NSL6 and
T1 to T4) and the clearing limit 52 that passes through
the first set-points, and at least one second set-point
(e.g., set-points NSL2 to NSL4) and the clearing limit 52
that passes through the at least one second set-point
(see FIG. 4). As a result, the operator can easily grasp
the first set-points and the second set-points that form
the basis of the generation of the clearing limit 52.
[0062] In the main control device 4, the first input unit
(two-dimensional field 51 or the buttons 55) accepts se-
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lection of at least one first set-point, and the second input
unit (operation area 60) accepts input of at least one sec-
ond set-point. Thus, the operator can easily and suitably
set the clearing limit 52. If the first input unit is the two-
dimensional field 51, the operator can easily select the
first set-point that should be changed. If the first input
unit is the buttons 55, the operator can easily select the
first set-point that should be changed in a portion in which
the clearing limit 52 is displayed in detail, for example. If
the second input unit is the operation area 60, the oper-
ator can intuitively grasp the movement direction of the
second set-point with respect to the first set-point that
should be changed, and operate the operation area 60.
It is allowable that the first input unit (two-dimensional
field 51 or the buttons 55) accepts selection of all the first
set-points, and the second input unit (operation area 60)
accepts input of all the second set-points as the move-
ment destinations of all the first set-points selected by
using the first input unit. As a result, the operator can
change the entire clearing limit 52. The selection of all
the first set-points can be implemented by providing a
button, for example, that accepts selection of all the first
set-points.

[0063] In the main control device 4, when the touch
panel 41 displays the clearing limit 52 that passes through
a plurality of the first set-points (e.g., set-points A and B),
the third input unit (two-dimensional field 51) accepts ad-
dition of at least one third set-point (e.g., set-point C) (see
the upper part of FIG. 15). Then, the processing section
42 generates the clearing limit 52 that passes through
the first set-points and the at least one third set-point
added by the operator by operating the third input unit
and causes the touch panel 41 to display the newly gen-
erated clearing limit 52 (see the lower part of FIG. 15).
As aresult, the operator can partially change the clearing
limit 52. If the third input unit is the two-dimensional field
51, the operator can easily input the third set-point that
should be added.

[0064] In the main control device 4, when the touch
panel 41 displays the clearing limit 52 that passes through
a plurality of the first set-points (e.g., set-points A, B, and
C), the fourth input unit (two-dimensional field 51 or the
buttons 55) accepts deletion of at least one first set-point
(e.g., set-point B) (see the upper part of FIG. 16). Then,
the processing section 42 generates the clearing limit 52
that passes through the first set-points other than the at
least one first set-point deleted by the operator by oper-
ating the fourth input unit and causes the touch panel 41
to display the generated clearing limit 52 (see the lower
part of FIG. 16). As a result, the operator can partially
change the clearing limit 52. If the fourth input unit is the
two-dimensional field 51, the operator can easily select
the first set-point that should be deleted. If the fourth input
unit is the buttons 55, the operator can easily select the
first set-point that should be deleted in a portion in which
the clearing limit 52 is displayed in detail, for example.
[0065] In this manner, in the main control device 4,
when the processing section 42 generates the temporary
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clearing limit 52 corresponding to the current clearing
limit52, the processing section 42 causes the touch panel
41 to display both the current clearing limit 52 and the
temporary clearing limit 52. As a result, the operator can
compare the current clearing limit 52 and the temporary
clearing limit 52.

[0066] In the main control device 4, when the process-
ing section 42 generates the temporary clearing limit 52
with respect to the current clearing limit 52, the process-
ing section 42 calculates a first yarn processing result by
using the current clearing limit 52 and the yarn defect
data stored in the storage section 43 and calculates a
second yarn processing result by using the temporary
clearing limit 52 and the yarn defect data stored in the
storage section 43. Then, the processing section 42
causes the touch panel 41 to display the calculated first
yarn processing result and the calculated second yarn
processing result. As a result, the operator can compare
the first yarn processing result and the second yarn
processing result, and can evaluate each of the current
clearing limit 52 and the temporary clearing limit 52. It is
preferable to simultaneously display both the first yarn
processing result and the second yarn processing result
on one screen of the touch panel 41.

[0067] Inthe main controldevice 4, the processing sec-
tion 42 generates the guideline 75 by using the yarn de-
fect data stored in the storage section 43 and causes the
touch panel 41 to display the generated guideline 75
along with the dots representing the yarn defects. As a
result, while looking at the guideline 75, the operator can
touch somewhere in the two-dimensional field 51 to input
the first set-point.

[0068] According to the present embodiment, by di-
rectly touching somewhere in the two-dimensional field
51, which has been displayed on the touch panel 41, in
which the clearing limit 52 and the distribution of the yarn
defects has been displayed, designation, change, addi-
tion, or deletion of the set-point (the first set-point, the
second set-point, and the third set-point) through which
the clearing limit 52 passes can be performed. Accord-
ingly, the operator can set or change the clearing limit 52
intuitively.

[0069] The yarn winding machine 1 includes the yarn
supplying section 21 that supplies the yarn, the winding
section 24 that winds the yarn thereby forming the pack-
age, the yarn monitoring section 22 that monitors the
yarn between the yarn supplying section 21 and the wind-
ing section 24 and detects a yarn defect, the yarn joining
section 23 that performs the yarn joining operation to join
the yarn from the yarn supplying section 21 and the yarn
from the winding section 24 when the yarn is cut to re-
move the yarn defect detected by the yarn monitoring
section 22, and the main control device 4. Because the
yarn winding machine 1 includes the above-mentioned
main control device 4, the yarn defect can be removed
suitably.

[0070] The embodiments of the present invention are
explained above. The present invention, however, is not
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limited to the above embodiments. The clearing limit 52
is generated by connecting the adjacent set-points; how-
ever, the adjacent set-points need not be connected by
a straight line. The adjacent set-points can be connected
by a curved line, a stepped line, and the like. Moreover,
the temporary clearing limit 52 can be generated by using
the setting information (e.g., numerical values) input in
the simulation setting values column 54.

[0071] Moreover, in the above embodiment, the main
control device 4 of the yarn winding machine 1 functions
as the clearing limit setting device; however, a manage-
ment device and the like, for example, that is arranged
at a distance from the yarn winding machine 1 can func-
tion as the clearing limit setting device. Moreover, the
yarn winding machine 1 can include, separately from the
main control device 4 that sets the winding condition (or
spinning condition) of the yarn and monitors the operation
state of the yarn winding machine 1, a clearing limit set-
ting device dedicated to the yarn monitoring section 22.
Thatis, for example, the clearing limit setting device ded-
icated to the yarn monitoring section 22 can be arranged
parallel to the main control device 4 at the edge of the
machine frame of the yarn winding machine 1. In these
variations, the yarn defect data calculated by the yarn
monitoring section 22 is either directly transmitted to the
clearing limit setting device or indirectly (e.g., via the unit
control device 3 or the main control device 4) transmitted
to the clearing limit setting device.

[0072] Alternatively, in addition to acquiring the yarn
defect data from the control device 22b of the yarn mon-
itoring section 22, the processing section 42 can acquire
waveform data that is output from the detecting device
22a of the yarn monitoring section 22. Alternatively, the
processing section 42 can acquire only the waveform
data output from the detecting device 22a of the yarn
monitoring section 22 without acquiring the yarn defect
data from the control device 22b of the yarn monitoring
section 22. In such a configuration, the processing sec-
tion 42 can calculate the yarn defect data based on the
acquired waveform data.

[0073] Inthe above embodiment, the graph column 59
is displayed on the touch panel 41; however, it is allow-
able to have a configuration in which the graph column
59 is not displayed on a display section such as the touch
panel 41. Moreover, itis allowable to have a configuration
in which the current result column 56 and the simulation
result column 57 are not displayed on the display section.
Moreover, it is allowable to have a configuration in which
the current setting values column 53 and the simulation
setting values column 54 are not displayed on the display
section.

[0074] In the above embodiment, each of the clearing
limits 52a and 52b is constituted by less than 10 set-
points (first set-points). However, each of the clearing
limits can be constituted by 10 or more set-points. The
number of set-points that constitute the clearing limit 52a
for removing the thick yarn defects and the number of
set-points that constitute the clearing limit 52b for remov-

10

15

20

25

30

35

40

45

50

55

1"

ing the thin yarn defects can be the same or different.
Because the types of the yarn defects of the thick yarn
defects that need to be distinguished are more than the
types of the thin yarn defects, it is desirable that the
number of the set-points that constitute the clearing limit
52a for removing the thick yarn defects is more than the
number of the set-points that constitute the clearing limit
52b for removing the thin yarn defects.

[0075] In the present embodiment, the display section
is constituted by the touch panel 41. However, the display
section can be constituted by a display device that is not
a touch panel. In this case, an operating section (e.g.,
mouse, key button, and the like) can be arranged sepa-
rately, and the designation, change, addition, deletion,
and movement of the set-point (the first set-point, the
second set-point, the third set-point) through which the
clearing limit 52 passes can be performed by using this
operating section. For example, if the operating section
is a mouse, a desired one among the first set-points
through which the clearing limit 52 passes can be select-
ed by clicking (first operation), and, a desired position in
the two-dimensional field 51 can be input by clicking as
the second set-point that is the movement destination of
the selected first set-point. Moreover, for example, a de-
sired position in the two-dimensional field 51 can be dou-
ble-clicked (second operation) to add the third set-point.
Moreover, for example, a desired one among the first
set-points through which the clearing limit 52 passes can
be double-clicked to delete that first set-point.

[0076] Inthe above explanation, the meaning of "a plu-
rality of" also includes "a predetermined number of".

Claims
1. A clearing limit setting device (4) comprising:

a display section (41) configured to display, in a
two-dimensional field (51) constituted by a
length and a thickness of a yarn defect as coor-
dinate axes, a clearing limit (52) thatis a bound-
ary line that defines whether to remove a yarn
defect from a yarn;

a processing section (42) configured to, when
at least one first set-point is selected among a
plurality of the first set-points (NSL1 to NSL6
and T1 to T4) through which the clearing limit
(52) passes and at least one second set-point
isinput as a movement destination of the select-
ed atleast onefirst set-point, generate a clearing
limit (52) that passes through the at least one
second set-pointinstead of the selected at least
one first set-point, and cause the display section
(41) todisplay the newly generated clearing limit
(52); and

an input unit (51) configured to accept addition
of at least one third set-point when the display
section (41) displays the clearing limit (52) that
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passes through the first set-points (NSL1 to
NSL6 and T1 to T4), wherein

the processing section (42) is configured to gen-
erate the clearing limit (52) that passes through
the first set-points and the at least one third set-
point added by the input unit (51) and causes
the display section (41) to display the newly gen-
erated clearing limit (52), wherein the input unit
(51) is the two-dimensional field (51) displayed
on the display section (41).

The clearing limit setting device (4) as claimed in
Claim 1, wherein the processing section (42) is con-
figured to cause the display section (41) to simulta-
neously display the first set-points (NSL1 to NSL6
and T1 to T4) and the clearing limit (52) that passes
through the first set-points (NSL1 to NSL6 and T1 to
T4), and the at least one second set-point and the
clearing limit (52) that passes through the at least
one second set-point.

The clearing limit setting device (4) as claimed in
Claim 1 or 2, comprising a first input unit (51, 55)
configured to accept selection of the atleast one first
set-point, and a second input unit (60) configured to
accept input of the at least one second set-point.

The clearing limit setting device (4) as claimed in
Claim 3, wherein the first input unit (51) is the two-
dimensional field (51) displayed on the display sec-
tion (41).

The clearing limit setting device (4) as claimed in
Claim 3 or 4, wherein

the display section (41) is configured to display
a plurality of buttons (55) that respectively cor-
respond to the first set-points (NSL1 to NSL6
and T1 to T4), and

the first input unit (55) is the buttons (55) dis-
played on the display section (41).

6. Theclearing limit setting device (4) as claimedin any

one of Claims 3 to 5, wherein

the display section (41) is configured to display
an operation area (60) that includes a plurality
of movement direction setting buttons (61) that
shows movement directions and accepts selec-
tion of the movement directions, and

the second input unit (60) is the operation area
(60) displayed on the display section (41).

The clearing limit setting device (4) as claimed in any
one of Claims 1 to 6,

comprising afourth inputunit (51, 55) configured
to accept deletion of at least one first set-point
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when the display section (41) displays the clear-
ing limit (52) that passes through the first set-
points (NSL1 to NSL6 and T1 to T4), wherein
the processing section (42) is configured to gen-
erate the clearing limit (52) that passes through
the first set-points other than the at least one
first set-point deleted by the fourth input unit (51,
55) and causes the display section (41) to dis-
play the newly generated clearing limit (52).

The clearing limit setting device (4) as claimed in
Claim 7, wherein the fourth input unit (51) is the two-
dimensional field (51) displayed on the display sec-
tion (41).

The clearing limit setting device (4) as claimed in
Claim 7 or 8, wherein

the display section (41) is configured to display
a plurality of buttons (55) that respectively cor-
respond to the first set-points (NSL1 to NSL6
and T1 to T4), and

the fourth input unit (55) is the buttons (55) dis-
played on the display section (41).

The clearing limit setting device (4) as claimed in any
one of Claims 1to 9,

comprising a storage section (43) configured to
store therein yarn defect data containing the
length and the thickness of each of a plurality of
yarn defects, wherein

the processing section (42), when newly gener-
ating the clearing limit (52) with respect to the
currently set clearing limit (52), is configured to
calculate a first yarn processing result by using
the yarn defect data and the currently set clear-
ing limit (52) and calculates a second yarn
processing result by using the yarn defect data
and the newly generated clearing limit (52), and
to cause the display section (41) to display the
calculated first yarn processing result and the
second yarn processing result.

The clearing limit setting device (4) as claimed Claim
10, wherein the processing section (42) is configured
to generate a guideline (75) by using the yarn defect
data, and to cause the display section (41) to display
the generated guideline (75) along with dots thatrep-
resent the yarn defects.

The clearing limit setting device (4) as claimed in any
one of Claims 1to 9,

comprising a storage section (43) configured to
store therein yarn defect data containing the
length and the thickness of each of a plurality of
yarn defects, wherein
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the processing section (42) is configured to gen-
erate a guideline (75) by using the yarn defect
data, and to cause the display section (41) to
display the generated guideline (75) along with
dots that represent the yarn defects.

13. A yarn winding machine (1) comprising:

a plurality of yarn winding units (2) each includ-
ing

a yarn supplying section (21) configured to
supply a yarn;

a winding section (24) configured to wind
the yarn to form a package; and

a yarn monitoring section (22) configured to
monitor the yarn between the yarn supply-
ing section (21) and the winding section (24)
to detect a yarn defect; and

a clearing limit setting device (4) as claimed in
any one of Claims 1 to 12.
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FIG.2
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FIG. 3
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