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(54) YARN THREADING ROBOT

(57) Monitoring of a wide area at the time of yarn
threading by a yarn threading robot is achieved, and
obstruction of other devices by a detecting portion is
avoided when the yarn threading robot is running. A yarn
threading robot 4 includes a robot main body 31, a
movable portion 32 capable of performing yarn thread-

ing, a detecting portion 41b, and a moving unit 44. The
moving unit 44 is capable of moving the first detecting
portion 41b between a yarn threading position where the
yarn threading is performed by the movable portion 32
anda runningpositionwhich is on the rear sideof the yarn
threading position.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a yarn thread-
ing robot that is able to perform yarn threading to plural
yarn winders.
[0002] Patent Literature 1 (Japanese Laid-Open Pa-
tent Publication No. 2017‑82381) discloses a yarn
threading robot that is able to perform yarn threading
to plural take-up apparatuses (yarn winders) configured
to take up the respective yarns spun out from a spinning
apparatus. The yarn threading robot includes a robot
main body and a movable portion. The robot main body
is able to runalongapredetermineddirection inwhich the
take-up apparatuses are aligned. Themovable portion is
able to perform the yarn threading by moving relative to
the robot main body.
[0003] The yarn threading robot further includes an
area sensor (detecting portion) which is able to detect
an obstacle. The detecting portion is attached to an end
portion of the robot main body in the predetermined
direction. The detecting portion is able to detect an ob-
stacle ona running path of the robotmain body.When the
obstacle is detected, the runningof the robotmainbody is
stopped. As a result, the collision between the robotmain
body and the obstacle is avoided.

SUMMARY OF THE INVENTION

[0004] The robotmain body of the yarn threading robot
is controlled to stop running at the time of yarn threading.
To improve safety, it is required to avoid the contact of a
person or an object to the yarn threading robot at the time
of the yarn threading. To bemore specific, when the yarn
threading is performed, a space (hereinafter, a working
space) opposing the yarn winder over the yarn threading
robot in a direction (hereinafter, an orthogonal direction)
orthogonal to the predetermined direction should be
monitored.
[0005] In recent years, yarn threading robots become
increasingly compact, and the robot main body tends to
become thinner in the orthogonal direction. If the attach-
ing position of the detecting portion in the orthogonal
direction is changed in accordance with the thinning of
the robot main body, the detecting portion becomes far
from the working space in the orthogonal direction. On
the other hand, an area (movable area) in which the
movable portion is movable is not largely changed. As
a result, the possibility of a detection error due to overlap
between the detection area of the detecting portion and
the movable area of the movable portion is increased at
the time of the yarn threading, and necessary monitoring
may not be possible. On this account, the detecting
portion is required to protrude toward the working space
in the orthogonal direction to some degree. However,
when the detecting portion protrudes in this way, the
detecting portion may obstruct other devices when the

yarn threading robot is running.
[0006] An object of the present invention is to achieve
monitoring of a wide area at the time of yarn threading by
a yarn threading robot, and to avoid a detecting portion
from obstructing other devices when the yarn threading
robot is running.
[0007] According to a first aspect of the invention, a
yarn threading robot is able to perform yarn threading to
yarn winders aligned in a first direction interesting with a
vertical direction, the yarn threading robot comprising: a
robot main body which is able to run in the first direction
andwhich is provided on one side of the yarnwinders in a
second direction orthogonal to both the vertical direction
and the first direction; a movable portion which is at-
tached to the robot main body and which is able to per-
form the yarn threading by moving relative to the robot
main body in a predetermined movable area; a first
detecting portion which is attached to the robot main
body and which is able to detect an object provided in
a predetermined first detection area; and a moving unit
which is capable of moving the first detecting portion
betweenayarn threadingpositionwhere the yarn thread-
ing is performed by the movable portion and a running
position which is on the other side of the yarn threading
position in the second direction.
[0008] According to this aspect, when the yarn thread-
ing robot performs yarn threading, the first detecting
portion is positioned at the yarn threading position. With
this arrangement, the first detecting portion can be ar-
ranged to protrude toward one side in the second direc-
tion (i.e., away from the yarn winder) at the time of the
yarn threading. On this account, overlap of the detection
area of the first detecting portion and themovable area of
themovableportion,which tends tooccur, is suppressed,
and proper monitoring of the area on one side in the
second direction of the robot main body and themovable
portion is facilitated. It is therefore possible to monitor a
wide area at the time of the yarn threading by the yarn
threading robot. Furthermore, when the first detecting
portion is at the running position, protrusion of the first
detecting portion toward the one side in the second
direction as compared to the robot main body is sup-
pressed. On this account, obstruction of other devices by
the first detecting portion is suppressed at the time of the
running of the yarn threading robot.
[0009] According to a second aspect of the invention,
the yarn threading robot of the first aspect is arranged
such that, when the first detecting portion is at the yarn
threading position, one end of the robot main body is
provided on the one side in the second direction, and at
least a part of the first detecting portion protrudes to beon
the one side of the one end of the robot main body in the
second direction.
[0010] According to this aspect of the present inven-
tion, the first detecting portionmakes it possible to detect
anobstacle inawideareawithout beingobstructedby the
robot main body and the movable portion.
[0011] According to a third aspect of the invention, the
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yarn threading robot of the second aspect is arranged
such that, when the first detecting portion is at the yarn
threading position, the first detecting portion is distanced
from the robotmain body and provided on the one side of
the robot main body in the second direction.
[0012] According to this aspect of the present inven-
tion, the first detecting portionmakes it possible to detect
anobstacle inawideareawithout beingobstructedby the
robot main body and the movable portion.
[0013] According toa fourthaspect of the invention, the
yarn threading robot of any oneof the first to third aspects
is arrangedsuch that thefirst detectionareaextends from
a predetermined first detection origin, and when the first
detecting portion is at the yarn threading position, the first
detection origin is provided on the one side of the mo-
vable area of themovable portion in the second direction.
[0014] According to this aspect of the present inven-
tion, the first detecting portionmakes it possible to detect
anobstacle inawideareawithout beingobstructedby the
robot main body and the movable portion.
[0015] According to a fifth aspect of the invention, the
yarn threading robot of any one of the first to fourth
aspects is arranged such that the first detection area
extends from a predetermined first detection origin to
at least one side of both an arrangement area of the
robot main body and the movable area of the movable
portion in the first direction, a predetermined virtual plane
which is a first virtual plane extends from the first detec-
tion origin to the one side of both the arrangement area of
the robotmain bodyand themovable areaof themovable
portion in the first direction without overlapping each of
the arrangement area and themovable area, and the first
detecting portion is provided so that the first detection
area is included in the first virtual plane, and at least while
the yarn threading is in execution, the first virtual plane is
fan-shaped and includes: a first virtual line segment
extending from the first detection origin to the one side
of both the arrangement area of the robot main body and
the movable area of the movable portion in the second
direction without overlapping the each of the arrange-
ment area and the movable area; and a second virtual
line segment extending along the first direction from the
first detection origin to the other side of both the arrange-
ment areaof the robotmainbodyand themovableareaof
the movable portion in the first direction without over-
lapping the each of the arrangement area and the mo-
vable area.
[0016] According to this aspect of the present inven-
tion, at least when the yarn threading is being performed,
the fan-shaped first virtual plane on which the first detec-
tion area is provided includes the first virtual line segment
and the second virtual line segment. With this arrange-
ment, the first detecting portion makes it possible to
detect an obstacle in a wide area without being ob-
structed by the robotmain body and themovable portion.
It is therefore possible to avoid an increase in the number
of detecting portions, and to detect an obstacle in a
sufficiently wide area.

[0017] According to a sixth aspect of the invention, the
yarn threading robot of the fifth aspect is arranged such
that at least while the yarn threading is in execution, a
central angle of the first virtual plane is 180° or more.
[0018] According to this aspect of the present inven-
tion, the first detecting portionmakes it possible to detect
an obstacle in a wide area.
[0019] According to a seventh aspect of the invention,
the yarn threading robot of the fifth or sixth aspect is
arranged such that at least a part of the movable area of
the movable portion is provided on the other side of the
robot main body in the first direction. This yarn threading
robot further includes a second detecting portionwhich is
attached to the robot main body and which is able to
detect an object provided in a predetermined second
detectionareaextending fromapredetermineddetection
origin to at least the other side of both the arrangement
area of the robot main body and the movable area of the
movable portion in the first direction. In this regard, a
predetermined virtual plane which is a second virtual
plane extends from the second detection origin to the
other side of both the arrangement area of the robotmain
body and the movable area of the movable portion in the
first direction without overlapping the each of the ar-
rangement area and the movable area, and the second
detecting portion is provided so that the second detection
area is included in the second virtual plane.
[0020] According to this aspect of the present inven-
tion, the second detecting portion is provided so that the
second virtual plane extends to the other side of the
movable area of the movable portion in the first direction
while avoiding the movable area. A blind area may occur
in the second detection area and in the vicinity of the
movable area of the movable portion, depending on the
positional relationship between the second detection
area and the movable area of the movable portion. In
this regard, at least during the execution of the yarn
threading, the first detecting portion makes it possible
to detect an obstacle in an area which is wide in the first
directionwithout being obstructed by the robotmain body
and the movable portion. With this arrangement, at least
during the execution of the yarn threading, the first de-
tecting portion is able to monitor an area which needs to
be monitored and which cannot be monitored by the
second detecting portion. It is therefore possible to sup-
press the occurrence of a blind area.
[0021] According to an eighth aspect of the invention,
the yarn threading robot of any one of the first to seventh
aspects is arranged such that the first detecting portion is
able to change at least one of shape and size of the first
detection area by settings.
[0022] In an arrangement in which the first detecting
portion is movable, in order to prevent erroneous detec-
tion of themovable portion, the first detection area needs
to be different between a case where the first detecting
portion is at the yarn threading position and a casewhere
the first detecting portion is at the running position. In this
regard, for example, the first detecting portion may be
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arranged to be rotatable, and the first detection areamay
bephysically changedby the rotation of the first detecting
portion. However, because, for example, a driving me-
chanism for rotating the first detecting portion is required
in this case, the structure of the yarn threading robot
becomes disadvantageously complicated. Furthermore,
in this arrangement, the shape and area of the first
detection area are not changed. On this account, when
thefirst detectingportion ismoved to the runningposition,
an object which is not detected in the yarn threadingmay
beunintentionally located in the first detection area.Such
an object may be erroneously detected as an obstacle.
[0023] According to the aspect of the present inven-
tion, the first detectionarea is changeableby the settings.
Because the addition of the above-described driving
mechanism is unnecessary, it is possible to suppress
the yarn threading robot from being structurally compli-
cated. Furthermore, according to the aspect of the pre-
sent invention, the first detection area is changeable with
a relatively high degree of freedom by the settings. It is
therefore possible to easily avoid erroneous detection of
an object, which is not detected at the time of the yarn
threading, as anobstacle,when the first detecting portion
is moved to the running position.
[0024] According to a ninth aspect of the invention, the
yarn threading robot of any one of the first to eighth
aspects is arranged such that the movable portion in-
cludes: a sucking unit which is able to suck and retain a
running yarn; andapipeportionwhich is connected to the
sucking unit, which is able to supply fluid used for gen-
erating a negative pressure used for sucking and retain-
ing the yarn to the sucking unit, and which is able to
discharge the fluid from the sucking unit. In this regard, a
part of the pipe portion is provided outside the robot main
body, and apart of this part is fixed to the robotmain body.
[0025] When the pipe portion unintentionally swings at
the time of the yarn threading due to inertia, the pipe
portion may unintentionally enter the detection area of
the first detecting portion so as to cause a detection error.
According to this aspect of the present invention, the part
of the pipe portion is provided outside the robot main
body, and a part of this part is fixed to the robotmain body
so as to be suppressed from swinging. It is therefore
possible to suppress the occurrence of a detection error
of the first detecting portion.
[0026] According to a tenth aspect of the invention, the
yarn threading robot of anyoneof thefirst toninthaspects
is arranged such that the movable portion includes: a
sucking unit which is able to suck and retain a running
yarn; an armmechanismwhich is configured tomove the
sucking unit relative to the robot main body; and a pipe
portion which is connected to the sucking unit, which is
able to supply fluid used for generating a negative pres-
sure used for sucking and retaining the yarn to the suck-
ing unit, and which is able to discharge the fluid from the
sucking unit, a part of the pipe portion which is provided
outside the robot main body has a portion that is fixed in
position relative to the first detecting portion, and when

the first detecting portion is at the yarn threading position,
the portionof the pipeportion is far from themovable area
of the arm mechanism in the second direction as com-
pared to a state inwhich the first detecting portion is at the
running position.
[0027] When the pipe portion unintentionally swings at
the time of the yarn threading due to inertia, the pipe
portion may unintentionally enter the first detection area
so as to cause a detection error. Furthermore, when the
armmechanismmoves and hits the pipe portion, the pipe
portion may further swing. According to the aspect of the
present invention, a part of the pipe portion moves to-
gether with the first detecting portion, and a part of the
pipe portion is away from the movable area of the arm
mechanism when the first detecting portion is at the yarn
threading position. On this account, at the time of yarn
threading, it is possible to suppress the arm mechanism
from colliding with the pipe portion. Due to this, it is
possible to effectively suppress the pipe portion from
shaking. It is therefore possible to suppress the occur-
rence of a detection error of the first detecting portion.
[0028] According to an eleventh aspect of the inven-
tion, theyarn threading robot of anyoneof thefirst to tenth
aspects is arranged such that the first detecting portion is
provided inside the movable area of the movable portion
in an up-down direction.
[0029] When the first detecting portion is provided out-
side the movable area of the movable portion in the up-
downdirection, a space available for providing amember
which is not the yarn threading robot may be narrow.
According to this aspect of the present invention, such
narrowing of the space for providing another member by
the first detecting portion is avoided.
[0030] According to a twelfth aspect of the invention,
the yarn threading robot of any one of the first to eleventh
aspects is arranged such that the robot main body is
suspended from a rail extending in the first direction.
[0031] According to this aspect of the present inven-
tion, the robot main body is provided at a high position in
the up-down direction. It is therefore possible to reduce
the risk of contact of a person or an object with the yarn
threading robot. It is also possible to provide a necessary
apparatus and/or a member below the robot main body.
[0032] According to a thirteenth aspect of the inven-
tion, the yarn threading robot of any one of the first to
twelfth aspects further comprises: a housing which is
attached to the robot main body and to which the first
detectingportion is fixed; andacover provided to cover at
least a part of the housingwhen viewed from the one side
in the second direction.
[0033] When the first detectingportion and thehousing
protrude toward the one side in the second direction at
the time of the yarn threading, the beauty of appearance
of the yarn threading robot may be lost. According to this
aspect of the present invention, at least the part of the
housing is covered by the cover. It is therefore possible to
suppress the loss of beauty of the appearance. Further-
more, the cover makes it possible to protect the housing,
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etc. against dirt and an obstacle.
[0034] According to a fourteenth aspect of the inven-
tion, the yarn threading robot of any one of the first to
thirteenthaspects is arrangedsuch that the first detecting
portion is included in an area sensor which is able to
detect a detection medium reflected by an object pro-
vided on a predetermined virtual plane.
[0035] According to this aspect of the present inven-
tion, an obstacle is detected by the widely-available area
sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036]

FIG. 1 is a front view of a spun yarn take-up system
including a yarn threading robot of an embodiment of
the present embodiment.
FIG. 2 isaprofileof eachspunyarn take-upmachine.
FIG. 3 is a block diagram showing an electric struc-
ture of the spun yarn take-up system.
FIG. 4 is a front view of the yarn threading robot.
Each of FIGs. 5(a) and 5(b) shows a running portion.
Each of FIGs. 6(a) to 6(d) shows yarn threading to
each part of the spun yarn take-up machine.
Each of FIGs. 7(a) and 7(b) shows an area sensor.
FIG. 8 shows a detailed lower end portion of a robot
main body and its surroundings.
Each of FIG. 9(a) and FIG. 9(b) is a profile of the yarn
threading robot.
FIG. 10 shows a detection area of the area sensor
when the yarn threading robot is running.
FIG. 11 shows a detection area of the area sensor
when the yarn threading is performed.
FIG. 12 shows a detailed lower end portion of a robot
main body of a modification and its surroundings.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0037] The following will describe an embodiment of
the present invention. For the sake of convenience,
directions shown in FIG. 1 are referred to as forward,
rearward, leftward, rightward, upward, and downward
directions. The up-down direction is a vertical direction
in which the gravity acts. The left-right direction (a first
direction of the present invention) is a predetermined
direction orthogonal to (intersecting with) the up-down
direction. In this regard, the left side in the left-right
direction is equivalent to one side in the first direction
of the present invention. The right side in the left-right
direction isequivalent to theother side in thefirst direction
of the present invention. The front-rear direction (a sec-
ond direction of the present invention) is a direction
orthogonal to both the up-down direction and the left-
right direction. In this regard, the front side in the front-
rear direction is equivalent to one side in the second
direction of the present invention. The rear side in the

front-rear direction is equivalent to the other side in the
second direction of the present invention. A direction in
which each yarn Y runs is referred to as a yarn running
direction.

(Outline of Spun Yarn Take-Up System)

[0038] FIG. 1 is a front view of a spun yarn take-up
system 1 of an embodiment of the present invention. The
spun yarn take-up system 1 includes plural spinning
apparatuses 2, plural spun yarn take-up machines 3
(yarn winders of the present invention), and a yarn
threading robot 4. The spinning apparatuses 2 are
aligned in the left-right direction, and each spinning ap-
paratus 2 is configured to spin out plural yarns Y. The
spun yarn take-up machines 3 are provided below the
spinning apparatuses 2. The spun yarn take-up ma-
chines 3 are aligned in the left-right direction to corre-
spond to the respective spinning apparatuses 2. Each
spun yarn take-up machine 3 is configured to take up
yarns Y spun out from a spinning apparatus 2 and to
simultaneously wind the yarns Yonto bobbins B, so as to
form packages P. The yarn threading robot 4 is movable
in the left-right direction. The yarn threading robot 4 is
configured to perform an operation (i.e., yarn threading)
to thread the yarns Y to parts forming each spun yarn
take-up machine 3.

(Spun Yarn Take-Up Machine)

[0039] The followingwill describe each spun yarn take-
upmachine3with reference toFIG. 2. FIG. 2 is aprofile of
the spun yarn take-up machine 3.
[0040] As shown in FIG. 2, the spun yarn take-up
machine 3 includes a take-up unit 5 and a winding unit
6. The take-upunit 5 is configured to takeupyarnsYspun
out from a spinning apparatus 2. The winding unit 6 is
configured to wind the yarns Y taken up by the take-up
unit 5 onto bobbins B. The take-up unit 5 includes an
aspirator 11, a first regulatory guide 12, a first godet roller
13, a second regulatory guide 14, and a second godet
roller 15.
[0041] The aspirator 11 is provided at a front end por-
tion of the spun yarn take-upmachine 3. The aspirator 11
is configured to suck and retain the yarns Y spun out from
the spinning apparatus 2 in advance, before yarn thread-
ing to the spun yarn take-up machine 3.
[0042] The first regulatory guide 12 is, e.g., a known
comb-teeth-shapedyarnguide.Thefirst regulatory guide
12 is arranged to cause the yarns Y to be aligned in the
left-right direction. The first regulatory guide 12 is ar-
ranged to restrict the movement of the yarns Y in the
left-right direction. The first regulatory guide 12 is pro-
vided below the aspirator 11. When the yarns Y are
threaded, the first regulatory guide 12 regulates an inter-
val between adjacent yarns Y to a predetermined dis-
tance.
[0043] The first godet roller 13 is a roller having an axis
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substantially in parallel to the left-right direction. The first
godet roller 13 is provided below the first regulatory guide
12. The first godet roller 13 is rotationally driven by a first
godet motor 111 (see FIG. 3) so as to send the yarns Y to
the downstream side in the yarn running direction.
[0044] The second regulatory guide 14 is, e.g., a
known comb-teeth-shaped yarn guide similar to the first
regulatory guide 12. When the yarns Yare threaded, the
second regulatory guide 14 restricts themovement of the
yarns Y in the left-right direction. The second regulatory
guide 14 is providedaboveand rearward of the first godet
roller 13.
[0045] The second godet roller 15 is a roller having an
axis substantially in parallel to the left-right direction. The
second godet roller 15 is provided above and rearward of
the second regulatory guide 14. The second godet roller
15 is rotationally driven bya secondgodetmotor 112 (see
FIG. 3) so as to send the yarns Y to the downstream side
in the yarn running direction. The second godet roller 15
is movably supported by, e.g., a guide rail 16. For ex-
ample, the guide rail 16 extends obliquely upward and
rearward. The second godet roller 15 is movable along
the guide rail 16 by, e.g., an unillustrated movement
mechanism. With this arrangement, the second godet
roller 15 is movable between a winding position (indi-
cated by full lines in FIG. 2) where winding of the yarns Y
is performed and a yarn threading position (indicated by
one-dot chain lines in FIG. 2) where (i) the second godet
roller 15 is close to the first godet roller 13 and (ii) yarn
threading is performed.
[0046] In the take-up unit 5 structured as described
above, as the first godet roller 13 and the second godet
roller 15 onwhich the yarnsYare placed rotate, the yarns
Y spun out from the spinning apparatus 2 are taken up
and are sent toward the downstream side in the yarn
running direction.
[0047] The winding unit 6 is configured to form the
packages P by winding the yarns Y onto the bobbins B.
Thewindingunit 6 is providedbelow the take-upunit 5.As
shown in FIG. 2, the winding unit 6 includes a frame 20,
fulcrum guides 21, traverse guides 22, a turret 23, two
bobbin holders 24, and a contact roller 25.
[0048] The frame 20 is a member which is placed on,
e.g., a floor of a factory, and to which components of the
winding unit 6 are attached or inwhich components of the
windingunit 6areaccommodated.Each fulcrumguide21
functions as a fulcrumwhena yarnY is traversed by each
traverse guide 22. Each fulcrum guide 21 is arranged to
guide a yarnY to the downstreamside in the yarn running
direction. As shown in FIG. 2, the fulcrum guides 21 are
provided for the respective yarns Y. The fulcrum guides
21 are aligned in the front-rear direction. The fulcrum
guides 21 are movable (not illustrated) between winding
positions where the yarns Yare respectively wound onto
the bobbins B and yarn threading positions where the
fulcrum guides 21 are gathered on the front side of those
at the winding positions.
[0049] The traverse guides 22 are provided for the

respective yarns Y. The traverse guides 22 are aligned
in the front-rear direction. Each traverse guide 22 is
driven by a traverse motor 113 (see FIG. 3), and config-
ured to reciprocate in the front-rear direction. With this
arrangement, the yarnsY threaded to the traverseguides
22 are traversed about the fulcrum guides 21. The turret
23 is a disc-shapedmember having an axis substantially
in parallel to the front-rear direction. The turret 23 is
rotationally driven by a turret motor 114 (see FIG. 3).
The two bobbin holders 24 are rotatably supported at an
upper end portion anda lower end portion of the turret 23.
An axis of each bobbin holder 24 is substantially in
parallel to the front-rear direction. Each bobbin holder
24 supports bobbins B which are aligned in the front-rear
direction.Eachof the twobobbinholders24 is rotationally
driven by an individual winding motor 115 (see FIG. 3).
The contact roller 25 is provided immediately above the
upper bobbin holder 24. An axis of the contact roller 25 is
substantially in parallel to the front-rear direction. The
contact roller 25 is configured to make contact with the
surfaces of the packages P supported by the upper
bobbin holder 24. With this arrangement, the contact
roller 25 applies a contact pressure to the surfaces of
the unfinished packages P so as to adjust the shape of
each package P.
[0050] In the winding unit 6 structured as described
above, when the upper bobbin holder 24 is rotationally
driven, the yarns Y traversed by the traverse guides 22
arewound onto the bobbins B so as to form the packages
P. When the formation of the packages P is completed,
the turret 23 is rotated so as to switch over the upper and
lower positions of the two bobbin holders 24. Because of
this, the bobbin holder 24 having been at the lower
position is accordingly moved to the upper position.
The yarns Y are wound on the respective bobbins B
attached to the upper bobbin holder 24, so as to form
the packages P. In this regard, the bobbin holder 24 to
which the fully-formedpackagesPare attached ismoved
to the lower position. Furthermore, the fully-formed
packages P are collected by, e.g., an unillustrated pack-
age collector.

(Yarn Threading Robot)

[0051] The following will describe the yarn threading
robot 4 with reference to FIG. 4, FIG. 5(a), and FIG. 5(b).
FIG. 4 is a front view of the yarn threading robot 4. FIG.
5(a) is a plan view of the yarn threading robot 4. FIG. 5(b)
is a view of a later-described running portion 38 viewed
along an arrow V(b).
[0052] The yarn threading robot 4 is configured to
thread the yarns Y to the first regulatory guide 12, first
godet roller 13, second regulatory guide 14, second god-
et roller 15, fulcrum guides 21, etc. of each spun yarn
take-up machine 3. As shown in FIG. 4, the yarn thread-
ing robot 4 includes a robot main body 31 and amovable
portion 32.
[0053] The robot main body 31 is, e.g., a hollow mem-
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ber which is substantially rectangular parallelepiped in
shape. Inside the robot main body 31, a robot controller
102 (see FIG. 3) is provided to control operations of the
movable portion 32, etc. The robot main body 31 is
suspended from a rail member 37 (a rail of the present
invention). The rail member 37 is provided in front of
plural spun yarn take-up machines 3 (see FIG. 2), and
extends in the left-right direction (see FIG. 5(a) and FIG.
5(b)). To be more specific, the running portion 38 is
provided at an upper end portion of the robot main body
31 in order to allow the entire yarn threading robot 4 to
run. The running portion 38 includes, e.g., two wheels 39
(see FIG. 5(a) and FIG. 5(b)) aligned in the left-right
direction. The two wheels 39 are placed on the rail
member 37. The two wheels 39 are driven by a move-
ment motor 121 (see FIG. 3). With this arrangement, the
entire yarn threading robot 4 including the robot main
body31 is configured to run in the left-right directionalong
the rail member 37.
[0054] Themovableportion32 is configured toperform
yarn threading by moving relative to the robot main body
31 in a predetermined movable area. The movable por-
tion 32 is attached to the robotmain body 31. As shown in
FIG. 4, the movable portion 32 includes a robotic arm 33
(an arm mechanism of the present invention), a yarn
threading unit 34, a supply pipe 35, and a discharge pipe
36. As shown in FIG. 4, at least a part of the movable
portion 32 is provided on the right side of the robot main
body 31 in the left-right direction. At least a part of the
movable area is also provided on the right side of the
robot main body 31 in the left-right direction. A combina-
tion of the supply pipe 35 and the discharge pipe 36 is
equivalent to a pipe portion of the present invention.
[0055] It is noted that the movable area does not en-
compass every area in which themovable portion 32 can
be provided with respect to the robot main body 31.
Although not illustrated, the movable area is defined as
"the entire space in which parts forming the movable
portion 32 are provided from the start to end of yarn
threading". Information regarding operations of the mo-
vable portion 32 is stored in, e.g., the robot controller 102.
[0056] The robotic arm 33 is attached to a lower sur-
face of the robot main body 31. The robotic arm 33
includes plural arms 33a and plural joints 33b connecting
the arms 33a with one another. Each joint 33b incorpo-
rates therein an arm motor 122 (see FIG. 3). As arm
motors 122 are driven, the arms 33a are swung about the
joints 33b.
[0057] The yarn threading unit 34 is attached to a
leading end portion of an arm 33a which is provided on
the leading end side of the remaining arms 33a. The yarn
threading unit 34 is configured to move relative to the
robot main body 31 in accordance with the movement of
the robotic arm 33. The yarn threading unit 34 includes a
suction 34a (a sucking unit of the present invention)
which is able to suck and retain the running yarns Y
andacutter 34bconfigured to cut the yarnsY.Thesuction
34a is provided on an intermediate portion of a path of

compressed air (fluid of the present invention). This path
of compressed air includes the supply pipe 35 and the
discharge pipe 36. The suction 34a is configured to suck
and retain the yarns Y by means of negative pressure
generated by a flow of the compressed air which is
supplied from the supply pipe 35 and discharged to the
dischargepipe36.TheyarnsYsuckedby thesuction34a
aredischarged through thedischargedpipe36alongwith
the compressed air. The cutter 34b is used for cutting
intermediate portions of the yarns Y when the yarn
threading unit 34 takes up the yarns Y spun out from
each spinning apparatus 2. Other apparatuses included
in the yarn threading unit 34 are not described.
[0058] Thedischargepipe35 isapipe for supplying the
compressedair to apparatuses including the suction34a.
The supply pipe 35 is attached to the robotmain body 31.
One part of the supply pipe 35 is provided outside the
robot main body 31, for example. For example, at least a
flexible hose is this part of the supply pipe 35 provided
outside the robot main body 31. One end of the supply
pipe35 is connected to the yarn threadingunit 34. That is,
a part of the supply pipe 35 is configured to move in
accordancewith themovement of the yarn threading unit
34. Another part of the supply pipe 35 is housed in, e.g.,
the robot main body 31. The other end of the supply pipe
35 is detachably attached to, e.g., a supply duct (not
illustrated) provided in the vicinity of each spun yarn
take-up machine 3. The supply duct extends in, e.g.,
the left-right direction. The supply duct is connected to
a supply source (not illustrated) of the compressed air.
[0059] The discharge pipe 36 is a pipe for discharging
the compressed air supplied to the suction 34a, etc.
through the supply pipe 35. The discharge pipe 36 is
attached to the robot main body 31. One part of the
discharge pipe 36 is provided outside the robot main
body 31, for example. For example, at least a flexible
hose is this part of the discharge pipe 36 providedoutside
the robotmain body 31.One end of the discharge pipe 36
is connected to the yarn threading unit 34. That is, a part
of the discharge pipe 36 is configured to move in accor-
dance with the movement of the yarn threading unit 34.
Another part of the discharge pipe 36 is housed in, e.g.,
the robot main body 31. The other end of the discharge
pipe 36 is detachably attached to, e.g., an exhaust duct
(not illustrated) provided in the vicinity of each spun yarn
take-upmachine 3. Theexhaust duct extends in, e.g., the
left-right direction. Theexhaust duct is connected to, e.g.,
a waste box (not illustrated) where the yarns Y are
wasted.
[0060] To the robot main body 31, two area sensors 40
(i.e., a first area sensor 41 and a second area sensor 42)
are attached in order to detect an object (obstacle). The
first area sensor 41 and the second area sensor 42 are
electrically connected to the robot controller 102.Thefirst
area sensor 41 and the second area sensor 42 will be
detailed later.
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(Electric Structure of Spun Yarn Take-Up System)

[0061] The following will describe an electric config-
uration of the spun yarn take-up system 1 with reference
to a block diagram in FIG. 3. As shown in FIG. 3, the spun
yarn take-up system 1 is structured so that a winding
controller 101 is provided in each spun yarn take-up
machine 3. The winding controller 101 is configured to
control the first godet motor 111, the second godet roller
motor 112, the traverse motor 113, the turret motor 114,
eachwindingmotor 115,and the like.Althougheachspun
yarn take-upmachine3 includes twowindingmotors 115,
FIG. 3 shows only one winding motor 115. Furthermore,
while FIG. 3 shows only one traverse motor 113, each
spun yarn take-upmachine 3may include plural traverse
motors 113.
[0062] Thespun yarn take-up system1 is structured so
that the robot controller 102 is provided in the yarn
threading robot 4. As described above, the robot con-
troller102 isprovided in, e.g., the robotmainbody31.The
robot controller 102 includes members such as a CPU, a
ROM, and a RAM, and is configured to control the yarn
threading unit 34, the movement motor 121, the arm
motor 122, and the like. The robot controller 102 is con-
figured to control the robotic arm 33 based on operation
information of the movable portion 32. While the robotic
arm33 includes the armmotors 122 corresponding to the
respective joints 33b, FIG. 3 shows only one arm motor
122. FIG. 3 does not show other arm motors 122.
[0063] The robot controller 102 is able to receive sig-
nals regarding the detection of objects by the first area
sensor 41 and the second area sensor 42. When receiv-
ing a signal indicating the detection of an object from the
first area sensor 41 or the second area sensor 42, the
robot controller 102 controls the movement motor 121
and the arm motor 122 to stop the movement (running,
yarn threading, etc.) of the yarn threading robot 4.
[0064] The spun yarn take-up system 1 further in-
cludes an integrated controller 100 configured to control
the entire system. The integrated controller 100 is, e.g., a
typical computer. The integrated controller 100 is elec-
trically connected with the winding controllers 101 of the
spun yarn take-up machines 3 and the yarn robot con-
troller 102. The integrated controller 100 is configured to
control the entire spun yarn take-up system 1 in associa-
tion with the winding controllers 101 and the robot con-
troller 102.

(Outline of Yarn Threading by Yarn Threading Robot)

[0065] The following will outline yarn threading to a
spun yarn take-upmachine 3 by the yarn threading robot
4, with reference to FIG. 6(a) to FIG. 6(d). Each of FIG.
6(a) to FIG. 6(d) illustrates the yarn threading onto the
first regulatory guide 12, the first godet roller 13, the
second regulatory guide 14, and the second godet roller
15. The followingmainly describes controls performedby
the robot controller 102. The robot controller 102 is con-

figured to communicatewith the integrated controller 100
according to need. The integrated controller 100 re-
quests the winding controller 101 of the spun yarn
take-up machine 3 which is the target of the yarn thread-
ing to perform predetermined control.
[0066] Before the start of the yarn threading, the wind-
ing controller 101 of the spun yarn take-up machine 3
which is the target of the yarn threading moves the
second godet roller 15 along the guide rail 16 to a yarn
threadingpositionwhich is close to the first godet roller 13
(see one-dot chain lines in FIG. 2). Furthermore, the
winding controller 101 gathers the fulcrum guides 21 to
the yarn threading positions on the front side of the
winding positions in the front-rear direction so that the
fulcrum guides 21 are close to one another.
[0067] In the state described above, the robot control-
ler 102 controls the movement motor 121 to move the
robot main body 31 to a position overlapping, in the front-
rear direction, the spun yarn take-up machine 3 which is
the target of the yarn threading. Subsequently, the robot
controller 102 controls the arm motors 122 and the yarn
threading unit 34 to cause the suction 34a to suck and
hold the yarns Y (see FIG. 6 (a)) spun out from the
spinning apparatus 2. To bemore specific, while causing
the suction 34a to suck the yarns Y, the robot controller
102 causes the cutter 34b to cut the yarns Y. As a result,
the cut yarns Y are sucked and retained by the suction
34a (see FIG. 6(b)).
[0068] Subsequently, the robot controller 102moves a
leading end portion of the yarn threading unit 34 down-
ward bymeans of the robotic arm 33 (see FIG. 6(c)). The
robot controller 102 thenmoves the leadingendportionof
the yarn threading unit 34 so as to thread the yarns Y to
the first regulatory guide 12, to the first godet roller 13, to
the second regulatory guide 14, and to the second godet
roller 15 in order (see FIG. 6(d)).
[0069] Furthermore, the robot controller 102 causes
the movable portion 32 to perform the yarn threading to
the fulcrum guides 21. The robot controller 102 then
controls the movable portion 32 to perform the yarn
threading to the traverse guides 22 and to unillustrated
slits of the bobbins B. For details of this yarn threading,
see Japanese Laid-Open Patent Publication No.
2017‑082379, for example.
[0070] In recent years, yarn threading robots 4become
increasingly compact, and the robot main body 31 tends
to become thinner in the front-rear direction. If the attach-
ing position of the area sensor 40 in the front-rear direc-
tion is changed in accordance with the thinning of the
robotmain body 31, the area sensor 40 becomes far from
the space (working space) which opposes the spun yarn
take-up machine 3 over the yarn threading robot 4 in the
front-rear direction. On the other hand, an area (movable
area) in which the movable portion 32 is movable is not
largely changed. As a result, the possibility of a detection
error due to overlap between the detection area of the
area sensor 40 and the movable area of the movable
portion 32 is increased at the time of the yarn threading,
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and necessary monitoring may not be possible. On this
account, the area sensor 40 is required to protrude to-
ward theworking space in the front-rear direction to some
degree. However, when the area sensor 40 protrudes in
this way, the area sensor 40 may obstruct other devices
when the yarn threading robot 4 is running. For example,
the above-describedunillustratedpackagecollector runs
in the left-right direction in the same manner as the yarn
threading robot 4 so as to collect a package P from each
spun yarn take-up machine 3. On this account, in the
working space, the package collector typically runs in the
vicinity of the yarn threading robot 4. On this account,
when the area sensor 40 protrudes toward the working
space in the front-rear direction while the yarn threading
robot 4 is running, the running of the package collector
may be obstructed or the area sensor 40may collide with
the package collector.
[0071] In order to achieve monitoring of a wide area at
the time of yarn threading by the yarn threading robot 4
and to avoid the area sensor 40 from obstructing other
devices when the yarn threading robot 4 is running, the
yarn threading robot 4 is structured as described below.

(Area Sensor)

[0072] To begin with, each of the two area sensors 40
(the first area sensor 41 and the second area sensor 42)
provided at the yarn threading robot 4, will be outlined
with reference to FIG. 4, FIG. 7(a), and FIG. 7(b). FIG.
7(a) shows the area sensor 40 viewed in a direction
orthogonal to a predetermined axial direction. FIG. 7(b)
shows the area sensor 40 viewed in the axial direction.
Theup-downdirection to the sheet of FIG. 7(a) is referred
to as the axial direction. The lower side in the sheet of
FIG. 7(a) is referred to as one side in the axial direction.
The upper side in the sheet of FIG. 7(a) is referred to as
the other side in the axial direction. A radial direction of a
detecting portion 40b (described later) in FIG. 7(b) is
referred to as the radial direction. A direction orthogonal
to both the axial direction and the radial direction is
referred to as the circumferential direction.
[0073] The area sensor 40 is, e.g., a known reflective
area sensor. That is, the area sensor 40 is able to de-
termine the existence of an object in a predetermined flat
area by emitting laser light with high directivity and good
convergenceanddetecting the laser light reflectedby the
object. The laser light (i.e., a kindof light) is equivalent toa
detection medium of the present invention.
[0074] As shown in FIG. 7(a) and FIG. 7(b), the area
sensor 40 includes, e.g., a housing 40a and the detecting
portion 40b. Thehousing 40a is, e.g., roughly rectangular
parallelepiped in shape. The shape of the housing 40a is
not limited to this. The housing 40a may be substantially
cylindrical in shape, for example, or may be differently
shaped. The housing 40a is able to house various com-
ponents forming the area sensor 40. The detecting por-
tion 40b is fixed to the housing 40a. The housing 40a is
provided on one side of the detecting portion 40b in the

axial direction.
[0075] The detecting portion 40b is, e.g., roughly disc-
shaped. The detecting portion 40b is fixed to the housing
40a. The detecting portion 40b is provided on the other
side of the housing 40a in the axial direction, and pro-
trudes to be the other side of the housing 40a in the axial
direction. The detecting portion 40b includes, e.g., a light
emitter (not illustrated) configured toemit laser light anda
light receiver (not illustrated) configured to detect laser
light.
[0076] A predetermined detection origin (see FIG.
7(b)) isdefined in thedetectingportion40b.Thedetecting
portion 40b is able to detect an object in a detection area
A which is set by using the detection origin OD as a
reference point. The detection area A is substantially flat.
That is, the detection area A is an area with a predeter-
mined size on a predetermined virtual plane. The shape
and size of the detection area A can be changed at will, in
accordancewith the specifications of the area sensor 40.
Thedetectingportion40b isable to change the settingsof
the detection areaAat a desired timing. For example, the
robot controller 102 is configured to control the detecting
portion 40b to set the initial settings of the detection area
A or change the settings of the same. For a specific
example, the detection area A is set as an area which
is substantially fan-shaped,whosecenter is thedetection
originOD,andwhosecentral angle is referred toasθ. The
central angle and radius of the detection area A can be
changed at will as long as the changes are within the
specifications. The central angle of the detection area A
may be changed in a range of, e.g., 30° to 270°. The
radius of the detection area Amay be changed in a range
of, e.g., 2000mm to8000mm.Theshapeof the detection
area A may be more complicated than a fan shape.
[0077] In thepresent embodiment, the first area sensor
41 and the second area sensor 42 are structured in the
samemanner. That is, the first area sensor 41 includes a
housing 41a and a detecting portion 41b (a first detecting
portion of the present invention). A first detection areaA1
is set by the detecting portion 41b. The shape and size of
thefirst detectionareaA1canbeset atwill, in accordance
with the specifications of the first area sensor 41. The first
detection area A1 may be set as an area which is sub-
stantially fan-shaped, whose center is a detection origin
OD of the detecting portion 41b (a first detection origin
OD1), and whose central angle is referred to as θ1. The
second area sensor 42 includes a housing 42a and a
detecting portion 42b (a second detecting portion of the
present invention). A second detection area A2 is set by
the detecting portion 42b. The shape and size of the
second detection area A2 can be set at will, in accor-
dance with the specifications of the first area sensor 42.
The second detection area A2 may be set as an area
which is substantially fan-shaped, whose center is a
detectionoriginODof thedetectingportion42b (asecond
detection origin OD2), and whose central angle is re-
ferred to as θ2. The angles θ1 and θ2 may be different
from each other. The radius of the first detection area A1
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may be different from that of the second detection area
A2.
[0078] As shown in FIG. 4, the first area sensor 41 is
attached to, e.g., a left part of a lower end portion of the
robot main body 31. An axis of the first area sensor 41 is
substantially in parallel to, e.g., the up-down direction.
That is, the first detection area A1 is substantially in
parallel to the horizontal direction. Note that the first area
sensor 41 is provided so that, e.g., the housing 41a is
provided above the detecting portion 41b. That is, the
upper side in the up-down direction (i.e., the upper side in
the sheet of FIG. 4) is equivalent to one side in the axial
direction.
[0079] As shown in FIG. 4, for example, the detecting
portion 41b of the first area sensor 41 is provided below
the robot main body 31. The detecting portion 41b is
provided inside the movable area of the movable portion
32 in the up-down direction. To be more specific, for
example, the detecting portion 41b is provided above
the lowest part of the supply pipe35and the lowest part of
the discharge pipe 36.
[0080] As shown in FIG. 4, the second area sensor 42
is housed in the robot main body 31. To bemore specific,
for example, a housing 31a housing the second area
sensor 42 is provided at an upper-right end portion of a
front end portion of the robot main body 31. The position
of the housing 31a is not limited to this. An opening 31b is
provided at a right part of the housing 31a. The opening
31b is provided so that the detecting portion 42b is able to
emit laser light to the outside of the housing 31a and to
detect the laser light returned from the outside of the
housing 31a.
[0081] An axis of the second area sensor 42 is tilted
from, e.g., the up-down direction. In other words, the
second detection area A2 is tilted from the horizontal
direction (see FIG. 4). To be more specific, for example,
when viewed in the front-rear direction, the second de-
tection area A2 extends rightward and downward (i.e., at
least toward the lower side) from the second detection
origin OD2. For example, the first detection area A1 is
tilted from theseconddetectionareaA2.Thepositionand
angle of the second area sensor 42 are fixedwith respect
to the robot main body 31 so that the second detection
area A2 does not overlap an arrangement area of the
robotmain body 31 (an area inwhich the robotmain body
31 is provided) and the movable area of the movable
portion 32.With this arrangement, when the yarn thread-
ing robot 4 runs, and when the yarn threading robot 4
performs yarn threading, the intrusion of the robot main
body 31 and the movable portion 32 into the second
detection area A2 is avoided. The second area sensor
42makes it possible to avoid a detection error caused by
the robot main body 31 and the movable portion 32, and
to detect an obstacle on the right side of the yarn thread-
ing robot 4.

(Robot Main Body 31)

[0082] The following will detail the robot main body 31
with reference to FIG. 4, FIG. 8, FIG. 9(a), and FIG. 9(b).
FIG. 8 is a perspective viewof the lower end portion of the
robot main body 31 and its surroundings. Each of FIG.
9(a) andFIG. 9(b) is aprofileof theyarn threading robot 4.
FIG. 9(a) shows the yarn threading robot 4 when the first
area sensor 41 and a later-described cover 43 are at
later-described running positions. FIG. 9(b) shows the
yarn threading robot 4 when the first area sensor 41 and
the cover 43 are at later-described yarn threading posi-
tions.
[0083] The robot main body 31 includes, e.g., a cover
43 covering at least a part of the housing 41a of the first
area sensor 41. The cover 43 is provided at the lower end
portion of the robot main body 31 (indicated by thick lines
inFIG.4).Thecover43 isprovidedat the front endportion
of the robot main body 31 (indicated by two-dot chain
lines in FIG. 8 and thick lines in FIG. 9(a) and FIG. 9 (b)
The cover 43 is substantially the same length as, e.g., the
robotmain body31 in the left-right direction. Thecover 43
is provided in front of the housing 41a. Thehousing 41a is
fixed to the cover 43 by, e.g., an unillustrated fastener.
When viewed from the front, the cover 43 is provided to
cover and hide at least a part of the housing 41a. This
improves andbalances the appearance of the robotmain
body31 in the left-right direction. It is thereforepossible to
increase the beauty of appearance of the entire yarn
threading robot 4. The cover 43 also functions as a
protection cover protecting the housing 41a, etc. against
dirt and an obstacle.
[0084] The cover 43 includes: a front end portion 43a
(see FIG. 4) extending in the left-right direction and up-
down direction; and a lower end portion 43b extending
rearward from a lower end of the front end portion 43a.
The lower end portion 43b is provided with, e.g., a cutout
portion 43c and a pipe accommodation unit 43d. The
cutout portion 43c is formed along the outer shape of the
housing 41a. The pipe accommodation unit 43d is pro-
vided for housing a part of the supply pipe 35 and a part of
the discharge pipe 36 in a space behind the cover 43.
[0085] The robot main body 31 further includes amov-
ing unit 44 (see FIG. 8, FIG. 9(a), and FIG. 9(b)) config-
ured tomovemembers suchas the cover 43. Themoving
unit 44 is configured to move the first area sensor 41, the
cover 43, the supply pipe 35, and the discharge pipe 36 in
the front-rear direction. The moving unit 44 includes, for
example, a first supporting member 45, a second sup-
porting member 46, and an air cylinder 47 (see FIG. 3).
[0086] The first supporting member 45 (see FIG. 8,
FIG. 9(a), andFIG.9(b)) is configured to support, e.g., the
first area sensor 41 and the cover 43. The first area
sensor 41 and the cover 43 are fixed to, e.g., the first
supportingmember45.Thefirst supportingmember45 is
attached to a lower end portion of the robot main body 31
through, for example, the air cylinder 47, to be movable
forward and rearward. The first supporting member 45 is
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configured to support the second supportingmember 46.
[0087] The second supporting member 46 extends in,
e.g., the left-right direction. The second supportingmem-
ber 46 is, e.g., a metal member. The second supporting
member 46 is fixed to, e.g., the first supporting member
45andprotrudes to be the right side of the first supporting
member 45 in the left-right direction. For example, when
viewed from above, the second supporting member 46
may be substantially U-shaped and open to the left side.
A part of the supply pipe 35 and a part of the discharge
pipe 36maybeprovided between linear portions 46aand
46b of the second supportingmember 46 in the front-rear
direction. The linear portions 46a and 46b are aligned in
the front-rear direction, and extend in the left-right direc-
tion. The cover 43 may be fixed to the second supporting
member 46.
[0088] A part of the supply pipe 35 and a part of the
discharge pipe 36may be fixed to the second supporting
member 46. For example, a part of the supply pipe 35 is
provided outside the robot main body 31 and an inter-
mediate part of this part may be formed of a joint 48. The
joint 48 may be a known metal elbow member. A part of
the discharge pipe 36 is provided outside the robot main
body 31 and an intermediate part of this part may be
formed of a joint 49. Being similar to the joint 48, the joint
49 may be a known metal elbow member. The joints 48
and 49 are equivalent to "a part of the pipe portion" of the
present invention. The joints 48 and 49 are fixed to the
second supporting member 46 by, e.g., welding. Alter-
natively, the joints 48 and 49 may be fixed to the second
supporting member 46 with a means (e.g., by means of
an unillustrated fastener) different from the welding.
[0089] Alternatively, the joints 48 and 49 may not be
fixed to the second supporting member 46 but may be
simply sandwiched between the linear portions 46a and
46b.
[0090] The air cylinder 47 (see FIG. 3) is capable of
moving the first supporting member 45 and the second
supporting member 46 in the front-rear direction. A cy-
linder tube (not illustrated) of the air cylinder 47 is fixed to,
for example, a lower end portion of the robot main body
31. The air cylinder 47 is configured to extend and con-
tract a piston rod (not illustrated) in the front-rear direction
bymeansof compressedair. Thesupplyanddischargeof
compressed air to and from the air cylinder is controlled
by, for example, switching of an electromagnetic valve
(not illustrated) provided at an intermediate portion of a
passage of the compressed air. The solenoid valve is
controlledby, for example, a robot controller 102.Thefirst
supporting member 45 is fixed to a piston rod (not illu-
strated) of the air cylinder 47, for example. The piston rod
is provided to be able to extend and contract in the front-
rear direction. The air cylinder 47 is arranged to move
members (which will be collectively termed a member
group for simplicity) such as the first supporting member
45, the second supporting member 46, the first area
sensor 41, the cover 43, the joint 48, and the joint 49
together betweena running position anda yarn threading

position. The running position (seeFIG. 9(a)) is a position
where the member group is provided when the yarn
threading robot 4 is running in the left-right direction.
The yarn threading position (see FIG. 9(b)) is a position
on the front side of the running position. To put it differ-
ently, the running position is a position on the rear side of
the yarn threading position. To be more specific, the
member group at the running position is preferably on
the rear side of the front end of the robotmain body 31, for
example. In other words, the member group at the run-
ning position is preferably positioned between the both
ends of the robot main body 31 in the front-rear direction.
[0091] As described above, the member group includ-
ing the first area sensor 41 can be moved between the
running position and the yarn threading position by the
moving unit 44.

(Running Position and Yarn Threading Position)

[0092] The following will describe a state of the yarn
threading robot 4 when the member group is at the
running position and a state of the yarn threading robot
4 when the member group is at the yarn threading posi-
tion, with reference to FIG. 9(a), FIG. 9(b), FIG. 10, and
FIG. 11. FIG. 10 shows the first detection area A1 of the
first area sensor 41 and the second detection area A2 of
the second area sensor 42when the yarn threading robot
4 is running. FIG. 11 shows the first detection areaA1and
the second detection area A2 when the yarn threading
robot 4 performs yarn threading.
[0093] In the present embodiment, the first detection
area A1 is substantially identical to a first virtual plane P1
(see FIG. 10 and FIG. 11) described below. The first
virtual plane P1 is a fan-shaped virtual plane (see FIG.
10 and FIG. 11) extending from the first detection origin
OD1 to the left side of both the arrangement area of the
robotmain body 31 and themovable area of themovable
portion 32 without overlapping each of this arrangement
area and the movable area (see FIG. 4). The first virtual
plane P1 is substantially orthogonal to, e.g., the up-down
direction. With this arrangement, the first area sensor 41
is able to detect at least an obstacle on the left side of the
arrangement area of the robot main body 31 and the
movable area of the movable portion 32.
[0094] The second detection area A2 is substantially
identical to a second virtual plane P2 (see FIG. 10 and
FIG. 11) described below. The second virtual plane P2 is
a fan-shaped virtual plane (seeFIG. 10 andFIG. 11). The
second virtual plane P2 extends from the second detec-
tion origin OD2 to the right side of both the arrangement
area of the robot main body 31 and the movable area of
the movable portion 32 without overlapping each of this
arrangement area and this movable area (see FIG. 4).
The second virtual plane P2 extends at least downward
from the second detection origin OD2.With this arrange-
ment, the second area sensor 42 is able to detect an
obstacle on the right side of the arrangement area of the
robotmain body 31 and themovable area of themovable
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portion 32. When a member group is provided at a run-
ning position, the central angle and radius of the second
detection areaA2are the same (seeFIG. 10 andFIG. 11)
as those in a casewhere themember group is providedat
a yarn threading position.
[0095] When the member group is at the running posi-
tion, as shown in FIG. 9(a), the cover 43 and the first area
sensor 41 are on the rear side of the front end of the robot
main body 31, for example. If the first detection areaA1 in
this state is assumed as a first detection area A1R (see
FIG. 10), the first detection area A1R is included in a first
virtual plane P1R as the first virtual plane P1. The central
angle (above-described θ1) of the first virtual plane P1R
is, for example, not less than 90° and less than 180°, but
the angle may not fall within this range.
[0096] The first detection area A1R the first area sen-
sor 41 is at the running position is narrower than a first
detection area A1T (described later) when the first area
sensor 41 is at the yarn threading position. However,
when the yarn threading robot 4 is running, a primary task
is to detect whether obstacles exist on both sides in the
left-right direction (i.e., running direction) of the yarn
threading robot 4. On this account, when the yarn thread-
ing robot 4 is running, obstacles that should detected are
sufficiently detected even if the member group is posi-
tioned at the running position by the moving unit 44. Due
to this, even when the robot main body 31 is very thin in
the front-rear direction, protrusion of the member group
from the running robot main body 31 is effectively sup-
pressed. Consequently, collision between the running
yarn threading robot 4 and other devices (e.g., the
above-described package collector) due to the protru-
sion of members such as the first area sensor 41 is
avoided. When the member group is at the running
position, interference of the member group with other
devices is avoided even in a state in which the yarn
threading robot 4 does not run (and yarn threading is
not performed). To be more specific, for example, the
running package collector is allowed to pass through a
location very close to the yarn threading robot 4 in the
front-rear direction, without interfering with the yarn
threading robot 4 which does not run and does not per-
form yarn threading.
[0097] When themembergroup isat theyarn threading
position (i.e., at least when the yarn threading is being
performed), as shown inFIG. 9(b), thecover 43protrudes
forward as compared to the front end of the robot main
body 31, for example. At least parts of the housing 41a
and detecting portion 41b of the first area sensor 41
protrude forward as compared to, e.g., the front end of
the robotmainbody31.Tobemore specific, thedetecting
portion 41b at the yarn threading position is preferably
distanced from the robot main body 31 and on the front
side of the robot main body 31 in the front-rear direction.
At least when the yarn threading is being performed, the
first detection origin OD1 is provided in front of the
movable area of the movable portion 32.
[0098] If the first detection area A1 while the yarn

threading is in execution is assumed as a first detection
area A1T (see FIG. 11), the first detection area A1T is
included in a first virtual planeP1Tas the first virtual plane
P1. The first virtual plane P1T includes a first virtual line
segment L1 and a second virtual line segment L2. The
first virtual line segment L1 is a virtual line segment
extending from the first detection origin OD1 to the front
side of both the arrangement area of the robot main body
31 and the movable area of the movable portion 32
without overlapping each of this arrangement area and
the movable area. As an example of the first virtual line
segment L1, FIG. 11 shows a virtual line segment ex-
tending along the front-rear direction. The second virtual
line segment L2 is a virtual line segment extending from
the first detection origin OD1 to the right side of both the
arrangement area of the robot main body 31 and the
movable area of the movable portion 32 without over-
lapping each of this arrangement area and this movable
area.
[0099] At least while the yarn threading is in execution,
the central angle of the first virtual plane P1 is, e.g., 180°
or more (225° in a specific example of FIG. 11). That is,
the above-described angle θ1 can be set to be 180° or
more.
[0100] In thisway, the first detectionareaA1Twhen the
first area sensor 41 is at the yarn threading position is
wider than the first detection areaA1Rwhen the first area
sensor 41 is at the running position. On this account, at
the time of the yarn threading, the first detection area A1
can be widened by moving the first area sensor 41 from
the running position to the yarn threading position by the
moving unit 44. Because the yarn threading robot 4 does
not runwhen the yarn threading is performed, a humanor
an object may unintentionally approach the yarn thread-
ing robot 4 from the front. On this account, at the time of
the yarn threading, detection of obstacles with the wide
first detection area A1T by using the first area sensor 41
at the yarn threading position is effective.
[0101] As shown in FIG. 9(b), when the cover 43 is at
the yarn threading position, the supply pipe 35 and the
discharge pipe 36 are partially on the front side as com-
pared to a case where the cover 43 is at the running
position. To be more specific, when the cover 43 is at the
yarn threading position, at least the joint 48, the joint 49,
and their surroundings are far from the movable area of
the robotic arm33 in the front-rear direction, ascompared
toa casewhere the cover 43 is at the running position.On
this account, at the time of yarn threading, it is possible to
suppress the robotic arm 33 from being shaken due to
collision with the supply pipe 35 and the discharge pipe
36.

(Control by Robot Controller)

[0102] The following will briefly describe how the robot
controller 102 controls each section of the yarn threading
robot 4. When the yarn threading robot 4 starts running,
the robot controller 102 controls the moving unit 44 to
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position themember group including the first area sensor
41 at the running position. If the member group is at the
yarn threading position immediately before this control,
the member group is moved from the yarn threading
position to the running position by the moving unit 44.
If the member group is at the running position immedi-
ately before the control, the position in the front-rear
direction of the member group is maintained at the run-
ningposition.Thereafter, the robot controller 102controls
the running portion 38 to start the running of the yarn
threading robot 4. The robot controller 102 determines if
anobstacle exists,while causing the yarn threading robot
4 to run. That is to say, based on detection results of the
first area sensor 41 and the second area sensor 42, the
robot controller 102 determines whether an obstacle
exists in neither the first detection area A1R nor the
second detection area A2. When it is determined that
anobstacle exists in at least oneof the first detectionarea
A1Ror the second detection area A2, the robot controller
102urgently stops the running of the yarn threading robot
4 by controlling the running portion 38.
[0103] When the above-described yarn threading is
performed, the robot controller 102 stops the running
yarn threading robot 4 at a location immediately in front
of a spun yarn take-up machine 3 that is the target of the
yarn threading, by controlling the running portion 38.
Subsequently, the robot controller 102 moves the mem-
ber group from the running position to the yarn threading
position by controlling themoving unit 44. As a result, the
member group protrude forward as compared to the
robot main body 31, for example. The robot controller
102 determines the presence of an obstacle while per-
forming the yarn threading by controlling the movable
portion32.That is tosay, basedondetection resultsof the
first area sensor 41 and the second area sensor 42, the
robot controller 102 determines whether an obstacle
exists in neither the first detection area A1T nor the
second detection area A2. When it is determined that
anobstacle exists in at least oneof the first detectionarea
A1Tor the second detection area A2, the robot controller
102 urgently stops the yarn threading by controlling the
movable portion 32. On the other hand, when the yarn
threading is properly completed, the robot controller 102
moves the member group from the yarn threading posi-
tion to the running position by controlling the moving unit
44. Furthermore, the robot controller 102 controls the
running portion 38 in accordance with a command from
the integrated controller 100, andmoves the yarn thread-
ing robot 4 toward another spun yarn take-up machine 3
that is the next target of yarn threading.
[0104] As described above, the yarn threading robot 4
includes the moving unit 44. When the yarn threading
robot 4 performs yarn threading, the detecting portion
41b is positioned at the yarn threading position. With this
arrangement, the detecting portion 41b can be arranged
to protrude forward at the time of the yarn threading. On
this account, overlap of the detection area (first detection
area A1) of the detecting portion 41b and the movable

area of the movable portion 32, which tends to occur, is
suppressed, and propermonitoring of a region forward of
the robot main body 31 and the movable portion 32 is
facilitated. It is therefore possible to monitor a wide area
at the time of the yarn threading by the yarn threading
robot 4. Furthermore,when thedetectingportion41b is at
the running position, protrusion of the detecting portion
41b forward as compared to the robot main body 31 is
suppressed. On this account, obstruction of other de-
vices by the detecting portion 41b is suppressed at the
time of the running of the yarn threading robot 4.
[0105] When the detecting portion 41b is at the yarn
threading position, at least part of the detecting portion
41bprotrudes forwardas compared to the front endof the
robot main body 31. Preferably, when the detecting por-
tion 41b is at the yarn threading position, the detecting
portion 41b is distanced from the robot main body 31 in
the forward direction. Furthermore, when the detecting
portion 41b is at the yarn threading position, the first
detection origin OD1 is provided forward of the movable
area of the movable portion 32. With this arrangement,
the detecting portion 41b makes it possible to detect an
obstacle in a wide area without being obstructed by the
robot main body 31 and the movable portion 32.
[0106] At least when the yarn threading is being per-
formed, the fan-shaped first virtual plane P1 onwhich the
first detection area A1T is provided includes the first
virtual line segment L1 and the second virtual line seg-
ment L2. With this arrangement, the detecting portion
41bmakes it possible to detect an obstacle in awide area
without being obstructed by the robot main body 31 and
themovableportion32. It is thereforepossible toavoidan
increase in the number of area sensors 40, and to detect
an obstacle in a sufficiently wide area.
[0107] The detecting portion 41b is able to change at
least one of the shape and size of the first detection area
A1 by the settings. On this account, as compared to, for
example, an arrangement in which the orientation of the
first detection area A1 is physically changed by rotating
the detecting portion 41bwithin a plane including the first
virtual plane P1, it is unnecessary to newly add a driving
mechanism for rotating the detecting portion 41b. This
suppresses the yarn threading robot 4 from being struc-
turally complicated. Furthermore, the first detection area
A1 is changeablewith a relatively high degree of freedom
by the settings. It is therefore possible to easily avoid
erroneous detection of an object, which is not detected at
the time of the yarn threading, as an obstacle, when the
detecting portion 41b is moved to the running position.
[0108] At least at the time of the yarn threading, the
central angle of the first virtual plane P1T is 180° ormore.
With this arrangement, the detecting portion 41bmakes it
possible to detect an obstacle in a wide area.
[0109] When the cover 43 is at the yarn threading
position, at least the joint 48, the joint 49, and their
surroundings are far from themovable area of the robotic
arm 33 in the front-rear direction, as compared to a case
where the cover 43 is at the running position. On this
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account, at the time of yarn threading, it is possible to
suppress the robotic arm33 fromcollidingwith the supply
pipe 35 and the discharge pipe 36. It is therefore possible
to effectively suppress the supply pipe 35 and the dis-
charge pipe 36 from shaking. It is therefore possible to
suppress theoccurrenceof a detection error of eacharea
sensor 40.
[0110] In the present embodiment, the detecting por-
tion 42b is provided so that the second virtual plane P2
extends to the right side of the movable area of the
movable portion 32 while avoiding the movable area. A
blind areamayoccur in the seconddetection areaA2and
in the vicinity of the movable area of the movable portion
32, depending on the positional relationship between the
second detection area A2 and the movable area of the
movable portion 32. In this regard, at least during the
execution of the yarn threading, the detecting portion 41b
makes it possible to detect an obstacle in anareawhich is
wide in the left-right direction without being obstructed by
the robot main body 31 and the movable portion 32. With
this arrangement, at least during theexecutionof theyarn
threading, the detecting portion 41b (the first area sensor
41) is able to monitor an area which needs to be mon-
itored and which cannot be monitored by the detecting
portion 42b (the second area sensor 42). It is therefore
possible to suppress the occurrence of a blind area.
[0111] The detecting portion 41b is provided inside the
movable area of the movable portion 32 in the up-down
direction. When the detecting portion 41b is provided
outside the movable area of the movable portion 32 in
the up-down direction, a space available for providing a
member which is not the yarn threading robot 4 may be
narrow. In the present embodiment, such narrowing of
the space for providing another member by the detecting
portion 41b is avoided.
[0112] The yarn threading robot 4 is suspended from
the railmember37.With thisarrangement, the robotmain
body 31 is provided at a high position in the up-down
direction. It is therefore possible to reduce the risk of
contact of a person or an object with the yarn threading
robot 4. It is also possible to provide a necessary appa-
ratus and/or a member below the robot main body 31.
[0113] The yarn threading robot 4 includes the cover
43. At least a part of the housing 41a of the first area
sensor 41 is covered by the cover 43. This suppresses
the loss of beauty of appearance of the yarn threading
robot 4. Furthermore, the cover 43 makes it possible to
protect the housing 41a, etc. against dirt and an obstacle.
[0114] An obstacle is detected by each area sensor 40
which is a widely-available optical area sensor.
[0115] The following will describe modifications of the
above-described embodiment. The members identical
with those in the embodiment above will be denoted by
the same reference numerals and the explanations
thereof are not repeated.

(1) In theembodiment above, the joints 48and49are
fixed to the cover 43 by the second supporting

member 46. However, a means of fixing the supply
pipe 35 and the discharge pipe 36 to the cover 43 is
not limited to this. For example, a part of the supply
pipe 35 and a part of the discharge pipe 36 may be
fixed to the cover 43 by an unillustrated clampmem-
ber.
(2) In the embodiment above, the positions of the
joints48and49arefixedwith respect to thecover43.
However, the disclosure is not limited to these ar-
rangements. The positions of the joints 48 and 49
may be fixed with respect to, e.g., the robot main
body 31. As shown in FIG. 12, for example, a fixed
member 51 fixed to the robot main body 31 may be
provided instead of the second supporting member
46. The fixed member 51 may include, e.g., linear
portions 51a and 51b aligned in the front-rear direc-
tion. The joints 48 and 49 may be provided between
the linear portions 51a and 51b in, e.g., the front-rear
direction. The joints 48 and 49 may be fixed to the
linear portions 51a and 51b by, e.g., welding or the
like. With this arrangement, a part of the supply pipe
35 and a part of the discharge pipe 36 are provided
outside the robotmain body 31 and suppressed from
swinging. It is therefore possible to suppress the
occurrence of a detection error of each area sensor
40. A means of fixing the supply pipe 35 and the
discharge pipe 36 to the robot main body 31 is not
limited to this.
(3) A part of the supply pipe 35 and a part of the
discharge pipe 36 are provided outside the robot
main body 31, and may not be fixed to the cover
43 or the robot main body 31.
(4) In the embodiment above, each area sensor 40 is
anoptical area sensor using laser light as a detection
medium. However, the disclosure is not limited to
these arrangements. Each area sensor 40 may be
configured to perform detection by using light which
is not laser light as a detection medium. Each area
sensor 40may be configured to performdetection by
using, e.g., an ultrasonic wave as a detection med-
ium. Instead of the area sensors 40, twounillustrated
cameras (the first detecting portion and the second
detecting portion of the present invention) may be
provided. Also in this case, the first detecting portion
and the second detecting portion are able to detect
an object in a predetermined flat area.
(5) In the embodiment above, the detecting portion
41b is provided inside the movable area of the mo-
vable portion 32 in the up-down direction. However,
the disclosure is not limited to these arrangements.
The detecting portion 41b may be provided outside
themovable areaof themovable portion32 in theup-
down direction.
(6) In the embodiment above, the second virtual
plane P2 (and the second detection area A2) ex-
tends at least downward from the second detection
origin OD2. However, the disclosure is not limited to
these arrangements. The second virtual plane P2
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(and the second detection area A2) may not extend
downward from the second detection origin OD2,
depending on the positional relationship between (i)
the detecting portion 42b and (ii) the arrangement
area of the robotmain body 31 and themovable area
of the movable portion 32.
(7) In the embodiment above, the robotmain body31
is suspended from the rail member 37. However, the
disclosure is not limited to these arrangements. For
example, the robot main body 31 may be configured
to run on a track placed on the floor of the factory.
(8) In the embodiment above, at least at the time of
the yarn threading, the central angle of the first virtual
plane P1T is 180° or more. However, the disclosure
is not limited to these arrangements. The central
angle of the first virtual plane P1T may be slightly
smaller than 180°. Also in this case, it is possible to
detect objects on the left side, right side, and front
side of the yarn threading robot 4.
(9) In the embodiment above, the detecting portion
41b is able to change at least one of the shape and
size of the first detection area A1 by the settings.
However, the disclosure is not limited to these ar-
rangements. The detecting portion 41b may not be
able to change the shape and size of the first detec-
tion area A1. The detecting portion 41b may be ar-
ranged, for example, to move (rotate) the first detec-
tion area A1 by rotating about an axis along the up-
downdirection.Thismakes it possible todifferentiate
the first detection area A1 between a casewhere the
detecting portion 41b is at the running position and a
case where the detecting portion 41b is at the yarn
threading position.
(10) In the embodiment above, the detecting portion
41b is preferably distanced from the robotmain body
31 and provided forward of the robotmain body 31 at
the time of the yarn threading. However, the disclo-
sure is not limited to these arrangements. For ex-
ample, only a part of the detecting portion 41b in the
front-rear direction may be provided in front of the
front end of the robot main body 31. At least a part of
the housing 41a and a part of the detecting portion
41b protrude forward as compared to the front end of
the robot main body 31 at the time of the yarn
threading. However, the disclosure is not limited to
these arrangements. The housing 41a and the de-
tecting portion 41b may not protrude forward as
compared to the front end of the robot main body
31 at the time of the yarn threading.
(11) In the embodiment above, the yarn threading
robot 4 includes the cover 43. However, the disclo-
sure is not limited to these arrangements. The yarn
threading robot 4 may not include the cover 43.
(12) In the embodiment above, when the detecting
portion 41b is at the yarn threading position, the first
detection origin OD1 is provided forward of the mo-
vable area of the movable portion 32. However, the
disclosure is not limited to these arrangements.

When the detecting portion 41b is at the yarn thread-
ing position, the first detection origin OD1 may be
provided, for example, rearward of themovable area
of the movable portion 32. Furthermore, at least
during the execution of the yarn threading, the first
virtual planeP1T is fan-shaped, and includes the first
virtual line segment L1 and the second virtual line
segment L2. However, the disclosure is not limited to
these arrangements. The first virtual plane P1Tmay
not include the first virtual line segment L1 and/or the
second virtual line segment L2. The first virtual plane
P1T may not be fan-shaped. That is, the first detec-
tion area A1 may be shaped at will as long as it
extends from the first detection origin OD1.
(13) In the embodiment above, the first detection
area A1 is identical to the first virtual plane P1.
The second detection area A2 is identical to the
second virtual plane P2. However, the disclosure
is not limited to these arrangements. The first detec-
tion areaA1maybea part of the first virtual planeP1.
That is, the first virtual plane P1may be defined to be
wider than the first detection area A1 and not to
overlap both the arrangement area of the robot main
body31and themovableareaof themovableportion
32. The first virtual plane P1may not be fan-shaped,
i.e., may be differently shaped. The shape of the first
detection area A1may be set to a shape which is not
a fan-shape. Similarly, the second detection area A2
may be a part of the second virtual plane P2. That is,
the second virtual plane P2 may be defined to be
wider than the second detection area A2 and not to
overlap both the arrangement area of the robot main
body31and themovableareaof themovableportion
32. The second virtual plane P2 may not be fan-
shaped, i.e.,maybedifferently shaped.Theshapeof
the second detection area A2 may not be a fan-
shape.
(14) Thepresent inventionmaybeapplied not only to
the yarn threading robot 4 configured to performyarn
threading to each spun yarn take-up machine 3, but
also to a yarn threading robot (not illustrated) con-
figured to perform yarn threading to a yarn winder
(not illustrated) configured to wind a yarn (not illu-
strated).

Claims

1. A yarn threading robot (4) which is able to perform
yarn threading to yarn winders (3) aligned in a first
direction interestingwith a vertical direction, the yarn
threading robot (4) comprising:

a robot main body (31) which is able to run in the
first direction and which is provided on one side
of the yarn winders (3) in a second direction
orthogonal to both the vertical direction and
the first direction;

5

10

15

20

25

30

35

40

45

50

55



16

29 EP 4 484 347 A1 30

a movable portion (32) which is attached to the
robot main body (31) and which is able to per-
form the yarn threading bymoving relative to the
robot main body (31) in a predetermined mova-
ble area;
a first detecting portion (41b) which is attached
to the robot main body (31) and which is able to
detect an object provided in a predetermined
first detection area (A1); and
a moving unit (44) which is capable of moving
the first detecting portion (41b) between a yarn
threading position where the yarn threading is
performed by the movable portion (32) and a
running position which is on the other side of the
yarn threading position in the second direction.

2. The yarn threading robot (4) according to claim 1,
wherein, when the first detecting portion (41b) is at
theyarn threadingposition, oneendof the robotmain
body (31) is provided on the one side in the second
direction, and at least a part of the first detecting
portion (41b) protrudes to be on the one side of the
one end of the robot main body (31) in the second
direction.

3. The yarn threading robot (4) according to claim 2,
wherein, when the first detecting portion (41b) is at
the yarn threading position, the first detecting portion
(41b) is distanced from the robot main body (31) and
provided on the one side of the robot main body (31)
in the second direction.

4. The yarn threading robot (4) according to any one of
claims 1 to 3, wherein,

the first detection area (A1) extends from a pre-
determined first detection origin (OD1), and
when the first detecting portion (41b) is at the
yarn threading position, the first detection origin
(OD1) is providedon theonesideof themovable
area of the movable portion (32) in the second
direction.

5. The yarn threading robot (4) according to any one of
claims 1 to 4, wherein, the first detection area (A1)
extends from a predetermined first detection origin
(OD1) to at least one side of both an arrangement
area of the robot main body (31) and the movable
area of the movable portion (32) in the first direction,

a predetermined virtual plane which is a first
virtual plane (P1) extends from thefirst detection
origin (OD1) to the one side of both the arrange-
ment area of the robot main body (31) and the
movable area of the movable portion (32) in the
first direction without overlapping each of the
arrangement area and the movable area, and
the first detecting portion (41b) is provided so

that the first detectionarea (A1) is included in the
first virtual plane (P1), and
at least while the yarn threading is in execution,
the first virtual plane (P1) is fan-shaped and
includes:

a first virtual line segment (L1) extending
from the first detection origin (OD1) to the
onesideofboth thearrangement areaof the
robot main body (31) and the movable area
of the movable portion (32) in the second
direction without overlapping the each of
the arrangement area and the movable
area; and
a second virtual line segment (L2) extend-
ing along the first direction from the first
detection origin (OD1) to the other side of
both thearrangement areaof the robotmain
body (31) and the movable area of the mo-
vable portion (32) in the first direction with-
out overlapping the each of the arrange-
ment area and the movable area.

6. The yarn threading robot (4) according to claim 5,
wherein, at least while the yarn threading is in ex-
ecution, acentral angleof thefirst virtual plane (P1) is
180° or more.

7. The yarn threading robot (4) according to claim 5 or
6, wherein, at least a part of the movable area of the
movable portion (32) is provided on the other side of
the robot main body (31) in the first direction,

the yarn threading robot (4) further comprising a
second detecting portion (42b) which is at-
tached to the robot main body (31) and which
is able to detect an object provided in a prede-
termined second detection area (A2) extending
from a predetermined detection origin (OD2) to
at least the other side of both the arrangement
area of the robot main body (31) and the mova-
ble area of the movable portion (32) in the first
direction, wherein,
a predetermined virtual plane which is a second
virtual plane (P2) extends from the second de-
tection origin (OD2) to the other side of both the
arrangement area of the robot main body (31)
and the movable area of the movable portion
(32) in the first direction without overlapping the
each of the arrangement area and the movable
area, and the second detecting portion (42b) is
provided so that the second detection area (A2)
is included in the second virtual plane (P2).

8. The yarn threading robot (4) according to any one of
claims 1 to 7, wherein, the first detecting portion
(41b) is able to change at least one of shape and
size of the first detection area (A1) by settings.
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9. The yarn threading robot (4) according to any one of
claims 1 to 8, wherein, the movable portion (32)
includes:

a sucking unit (34a) which is able to suck and
retain a running yarn (Y); and
a pipe portion (35, 36) which is connected to the
sucking unit (34a), which is able to supply fluid
used forgeneratinganegativepressureused for
sucking and retaining the yarn (Y) to the sucking
unit (34a), and which is able to discharge the
fluid from the sucking unit (34a),
a part of the pipe portion (35, 36) is provided
outside the robot main body (31), and a part of
the part is fixed to the robot main body (31).

10. The yarn threading robot (4) according to any one of
claims 1 to 9, wherein, the movable portion (32)
includes:

a sucking unit (34a) which is able to suck and
retain a running yarn (Y);
an arm mechanism (33) which is configured to
move the sucking unit (34a) relative to the robot
main body (31); and
a pipe portion (35, 36) which is connected to the
sucking unit (34a), which is able to supply fluid
used forgeneratinganegativepressureused for
sucking and retaining the yarn (Y) to the sucking
unit (34a), and which is able to discharge the
fluid from the sucking unit (34a),
a part of the pipe portion (35, 36) which is pro-
vided outside the robot main body (31) has a
portion that is fixed in position relative to the first
detecting portion (41b), and
when the first detecting portion (41b) is at the
yarn threading position, the portion of the pipe
portion (35, 36) is far from the movable area of
the armmechanism (33) in the second direction
as compared to a state in which the first detect-
ing portion (41b) is at the running position.

11. The yarn threading robot (4) according to any one of
claims 1 to 10, wherein, the first detecting portion
(41b) is provided inside the movable area of the
movable portion (32) in an up-down direction.

12. The yarn threading robot (4) according to any one of
claims 1 to 11, wherein, the robot main body (31) is
suspended from a rail (37) extending in the first
direction.

13. The yarn threading robot (4) according to any one of
claims 1 to 12, further comprising: a housing (41a)
which is attached to the robot main body (31) and to
which the first detecting portion (41b) is fixed; and
a cover (43) provided to cover at least a part of the
housing (41a) when viewed from the one side in the

second direction.

14. The yarn threading robot (4) according to any one of
claims 1 to 13, wherein, the first detecting portion
(41b) is included in an area sensor which is able to
detect a detection medium reflected by an object
provided on a predetermined virtual plane.

Amended claims in accordance with Rule 137(2)
EPC.

1. A yarn threading robot (4) which is able to perform
yarn threading to yarn winders (3) aligned in a first
direction interestingwith a vertical direction, the yarn
threading robot (4) comprising:

a robot main body (31) which is able to run in the
first direction and which is provided on one side
of the yarn winders (3) in a second direction
orthogonal to both the vertical direction and
the first direction;
a movable portion (32) which is attached to the
robot main body (31) and which is able to per-
form the yarn threading bymoving relative to the
robot main body (31) in a predetermined mova-
ble area; and
a first detecting portion (41b) which is attached
to the robot main body (31) and which is able to
detect an object provided in a predetermined
first detection area (A1); characterized by
further comprising
a moving unit (44) which is capable of moving
the first detecting portion (41b) between a yarn
threading position where the yarn threading is
performed by the movable portion (32) and a
running position which is on the other side of the
yarn threading position in the second direction.

2. The yarn threading robot (4) according to claim 1,
wherein, when the first detecting portion (41b) is at
theyarn threadingposition, oneendof the robotmain
body (31) is provided on the one side in the second
direction, and at least a part of the first detecting
portion (41b) protrudes to be on the one side of the
one end of the robot main body (31) in the second
direction.

3. The yarn threading robot (4) according to claim 2,
wherein, when the first detecting portion (41b) is at
the yarn threading position, the first detecting portion
(41b) is distanced from the robot main body (31) and
provided on the one side of the robot main body (31)
in the second direction.

4. The yarn threading robot (4) according to any one of
claims 1 to 3, wherein,

the first detection area (A1) extends from a pre-
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determined first detection origin (OD1), and
when the first detecting portion (41b) is at the
yarn threading position, the first detection origin
(OD1) is providedon theonesideof themovable
area of the movable portion (32) in the second
direction.

5. The yarn threading robot (4) according to any one of
claims 1 to 4, wherein, the first detection area (A1)
extends from a predetermined first detection origin
(OD1) to at least one side of both an arrangement
area of the robot main body (31) and the movable
area of the movable portion (32) in the first direction,

a predetermined virtual plane which is a first
virtual plane (P1) extends from thefirst detection
origin (OD1) to the one side of both the arrange-
ment area of the robot main body (31) and the
movable area of the movable portion (32) in the
first direction without overlapping each of the
arrangement area and the movable area, and
the first detecting portion (41b) is provided so
that the first detectionarea (A1) is included in the
first virtual plane (P1), and
at least while the yarn threading is in execution,
the first virtual plane (P1) is fan-shaped and
includes:

a first virtual line segment (L1) extending
from the first detection origin (OD1) to the
onesideofboth thearrangement areaof the
robot main body (31) and the movable area
of the movable portion (32) in the second
direction without overlapping the each of
the arrangement area and the movable
area; and
a second virtual line segment (L2) extend-
ing along the first direction from the first
detection origin (OD1) to the other side of
both thearrangement areaof the robotmain
body (31) and the movable area of the mo-
vable portion (32) in the first direction with-
out overlapping the each of the arrange-
ment area and the movable area.

6. The yarn threading robot (4) according to claim 5,
wherein, at least while the yarn threading is in ex-
ecution, acentral angleof thefirst virtual plane (P1) is
180° or more.

7. The yarn threading robot (4) according to claim 5 or
6, wherein, at least a part of the movable area of the
movable portion (32) is provided on the other side of
the robot main body (31) in the first direction,

the yarn threading robot (4) further comprising a
second detecting portion (42b) which is at-
tached to the robot main body (31) and which

is able to detect an object provided in a prede-
termined second detection area (A2) extending
from a predetermined detection origin (OD2) to
at least the other side of both the arrangement
area of the robot main body (31) and the mova-
ble area of the movable portion (32) in the first
direction, wherein,
a predetermined virtual plane which is a second
virtual plane (P2) extends from the second de-
tection origin (OD2) to the other side of both the
arrangement area of the robot main body (31)
and the movable area of the movable portion
(32) in the first direction without overlapping the
each of the arrangement area and the movable
area, and the second detecting portion (42b) is
provided so that the second detection area (A2)
is included in the second virtual plane (P2).

8. The yarn threading robot (4) according to any one of
claims 1 to 7, wherein, the first detecting portion
(41b) is able to change at least one of shape and
size of the first detection area (A1) by settings.

9. The yarn threading robot (4) according to any one of
claims 1 to 8, wherein, the movable portion (32)
includes:

a sucking unit (34a) which is able to suck and
retain a running yarn (Y); and
a pipe portion (35, 36) which is connected to the
sucking unit (34a), which is able to supply fluid
used forgeneratinganegativepressureused for
sucking and retaining the yarn (Y) to the sucking
unit (34a), and which is able to discharge the
fluid from the sucking unit (34a),
a part of the pipe portion (35, 36) is provided
outside the robot main body (31), and a part of
the part is fixed to the robot main body (31).

10. The yarn threading robot (4) according to any one of
claims 1 to 9, wherein, the movable portion (32)
includes:

a sucking unit (34a) which is able to suck and
retain a running yarn (Y);
an arm mechanism (33) which is configured to
move the sucking unit (34a) relative to the robot
main body (31); and
a pipe portion (35, 36) which is connected to the
sucking unit (34a), which is able to supply fluid
used forgeneratinganegativepressureused for
sucking and retaining the yarn (Y) to the sucking
unit (34a), and which is able to discharge the
fluid from the sucking unit (34a),
a part of the pipe portion (35, 36) which is pro-
vided outside the robot main body (31) has a
portion that is fixed in position relative to the first
detecting portion (41b), and
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when the first detecting portion (41b) is at the
yarn threading position, the portion of the pipe
portion (35, 36) is far from the movable area of
the armmechanism (33) in the second direction
as compared to a state in which the first detect-
ing portion (41b) is at the running position.

11. The yarn threading robot (4) according to any one of
claims 1 to 10, wherein, the first detecting portion
(41b) is provided inside the movable area of the
movable portion (32) in an up-down direction.

12. The yarn threading robot (4) according to any one of
claims 1 to 11, wherein, the robot main body (31) is
suspended from a rail (37) extending in the first
direction.

13. The yarn threading robot (4) according to any one of
claims 1 to 12, further comprising: a housing (41a)
which is attached to the robot main body (31) and to
which the first detecting portion (41b) is fixed; and
a cover (43) provided to cover at least a part of the
housing (41a) when viewed from the one side in the
second direction.

14. The yarn threading robot (4) according to any one of
claims 1 to 13, wherein, the first detecting portion
(41b) is included in an area sensor which is able to
detect a detection medium reflected by an object
provided on a predetermined virtual plane.
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