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(54) YARN THREADING ROBOT

(57) An object of the present invention is to avoid an
increase in the number of detecting portions, and to pro-
vide a wide detection area of a detecting portion detecting
an obstacle. A yarn threading robot 4 includes a robot
main body 31, a movable portion 32, and a detecting
portion 41b. The robot main body 31 is provided in front
of spun yarn take-up machines 3, and able to run in a

left-right direction. The movable portion 32 is able to per-
form yarn threading by moving in a predetermined mov-
able area (an area in which the movable portion 32 is
movable). The detecting portion 41b is able to detect an
object in a predetermined first detection area A1. At least
a part of the detecting portion 41b protrudes forward as
compared to a front end of the robot main body 31.
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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 Pat-
ent Publication No. 2017-82381) discloses a yarn thread-
ing 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 appa-
ratus. The yarn threading robot includes a robot main
body and a movable portion. The robot main body is able
to run along a predetermined direction in which the take-
up apparatuses are aligned. The movable portion is able
to perform the yarn threading by moving relative to the
robot main body.
[0003] The yarn threading robot further includes an ar-
ea sensor (detecting portion) which is able to detect an
obstacle. The detecting portion is attached to an end por-
tion of the robot main body in the predetermined direction.
The detecting portion is able to detect an obstacle on a
running path of the robot main body. When the obstacle
is detected, the running of the robot main body is stopped.
As a result, the collision between the robot main body
and the obstacle is avoided.

SUMMARY OF THE INVENTION

[0004] The robot main 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. In this regard, it is required to detect
not only a person or an object which approaches the yarn
threading robot in the predetermined direction but also a
person or an object which approaches the yarn threading
robot in a direction orthogonal to the predetermined di-
rection. However, when another detecting portion is add-
ed to the yarn threading robot of Patent Literature 1, the
cost of components of the yarn threading robot increases.
[0005] An object of the present invention is to avoid an
increase in the number of detecting portions, and to pro-
vide a wide detection area of a detecting portion detecting
an obstacle.
[0006] 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 comprises: a
robot main body which is able to run in the first direction
and which is provided on one side of the yarn winders in
a second direction orthogonal to both the vertical direc-
tion and the first direction; a movable portion which is
attached to the robot main body and which is able to
perform the yarn threading by moving relative to the robot
main body in a predetermined movable area; and a first
detecting portion which is attached to the robot main body

and which is able to detect an object provided in a pre-
determined first detection area. In this regard, 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 be on the one side of the one end of
the robot main body in the second direction.
[0007] The yarn threading robot is provided on the one
side of the yarn winders in the second direction. It is there-
fore required to detect an obstacle in an area during the
yarn threading while the area is provided to be as large
as possible and to avoid the other side of the yarn winders
in the second direction.
[0008] According to this aspect, at least the part of the
first detecting portion protrudes to be on the one side of
the one end of the robot main body in the second direc-
tion. With this arrangement, the first detecting portion
makes it possible to detect an obstacle in a wide area
without being obstructed by the robot main body and the
movable portion. It is therefore possible to avoid an in-
crease in the number of detecting portions, and to detect
an obstacle in a sufficiently wide area.
[0009] According to a second aspect of the invention,
the yarn threading robot of the first aspect is arranged
such that the first detecting portion is distanced from the
robot main body and provided on the one side of the robot
main body in the second direction.
[0010] According to this aspect, the first detecting por-
tion makes it possible to detect an obstacle in a wide area
without being obstructed by the robot main body and the
movable portion.
[0011] According to a third aspect of the invention, the
yarn threading robot of the first or second aspect is ar-
ranged such that the first detection area extends from a
predetermined first detection origin, and the first detec-
tion origin is provided on the one side of the movable
area of the movable portion in the second direction.
[0012] According to this aspect, the first detecting por-
tion makes it possible to detect an obstacle in a wide area
without being obstructed by the robot main body and the
movable portion.
[0013] According to a fourth aspect of the invention,
the yarn threading robot of any one of the first to third
aspects is arranged such that the first detection area ex-
tends 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 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 first direction without overlapping each of the ar-
rangement area and the movable area, and the first de-
tecting portion is provided so that the first detection area
is included in the first virtual plane, and the first virtual
plane is fan-shaped and includes: a first virtual line seg-
ment 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 sec-
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ond direction without overlapping the each of the ar-
rangement 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
arrangement area of the robot main body and the mov-
able area of the movable portion in the first direction with-
out overlapping the each of the arrangement area and
the movable area.
[0014] According to this aspect, the first detecting por-
tion makes it possible to detect an obstacle in a wide area
without being obstructed by the robot main body and the
movable portion.
[0015] According to a fifth aspect of the invention, the
yarn threading robot of the fourth aspect is arranged such
that a central angle of the first virtual plane is 180° or
more.
[0016] According to this aspect, the first detecting por-
tion makes it possible to detect an obstacle in a wide area.
[0017] According to a sixth aspect of the invention, the
yarn threading robot of any one of the first to fifth aspects
is arranged such that the movable portion includes: a
sucking unit which is able to suck and retain a running
yarn; and a pipe portion which is connected to the sucking
unit, which is able to supply fluid used for generating a
negative pressure used for sucking and retaining 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
a part of this part is fixed to the robot main body.
[0018] 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. According to this aspect,
the part of the pipe portion is provided outside the robot
main body, and a part of this part is fixed to the robot
main body so as to be suppressed from swinging. It is
therefore possible to suppress the occurrence of a de-
tection error of the first detecting portion.
[0019] According to a seventh aspect of the invention,
the yarn threading robot of any one of the first to sixth
aspects is arranged such that at least a part of the mov-
able 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 por-
tion which is attached to the robot main body and which
is able to detect an object provided in a predetermined
second detection area extending from a predetermined
detection origin to at least the other side of both the ar-
rangement 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 robot
main body and the movable area of the movable portion
in the first direction without overlapping the each of the
arrangement 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, the second detecting
portion is provided so that the second virtual plane ex-
tends 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 be-
tween the second detection area and the movable area
of the movable portion. According to this aspect, the first
detecting portion makes it possible to detect an obstacle
in a wide area without being obstructed by the robot main
body and the movable portion. With this arrangement,
the first detecting 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 suppress 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 provided inside the movable area of the movable por-
tion in an up-down direction.
[0022] When the first detecting portion is provided out-
side the movable area of the movable portion in the up-
down direction, a space available for providing a member
which is not the yarn threading robot may be narrow.
According to this aspect, such narrowing of the space for
providing another member by the first detecting portion
is avoided.
[0023] According to a ninth aspect of the invention, the
yarn threading robot of any one of the first to eighth as-
pects is arranged such that the robot main body is sus-
pended from a rail extending in the first direction.
[0024] According to this aspect, 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.
[0025] According to a tenth aspect of the invention, the
yarn threading robot of any one of the first to ninth aspects
further comprises: a housing which is attached to the
robot main body and to which the first detecting portion
is fixed; and a cover provided to cover at least a part of
the housing when viewed from the one side in the second
direction.
[0026] When the first detecting portion and the housing
protrude toward the one side in the second direction, the
beauty of appearance of the yarn threading robot may
be lost. According to this aspect, 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. Fur-
thermore, the cover makes it possible to protect the hous-
ing, etc. against dirt and an obstacle.
[0027] According to an eleventh aspect of the inven-
tion, the yarn threading robot of any one of the first to
tenth aspects is arranged such that the first detecting
portion is included in an area sensor which is able to
detect a detection medium reflected by an object provid-
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ed on a predetermined virtual plane.
[0028] According to this aspect, an obstacle is detected
by the widely-available area sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

[FIG. 1] FIG. 1 is a front view of a spun yarn take-up
system including a yarn threading robot of an em-
bodiment of the present embodiment.
[FIG. 2] FIG. 2 is a profile of each spun yarn take-up
machine.
[FIG. 3] FIG. 3 is a block diagram showing an electric
structure of the spun yarn take-up system.
[FIG. 4] FIG. 4 is a front view of the yarn threading
robot.
[FIG. 5] Each of FIGs. 5(a) and 5(b) shows a running
portion.
[FIG. 6] Each of FIGs. 6(a) to 6(d) shows yarn thread-
ing to each part of the spun yarn take-up machine.
[FIG. 7] Each of FIGs. 7(a) and 7(b) shows an area
sensor.
[FIG. 8] FIG. 8 shows a detailed lower end portion
of a robot main body and its surroundings.
[FIG. 9] FIG. 9 is a profile of the yarn threading robot.
[FIG. 10] FIG. 10 shows a detection area of the area
sensor.
[FIG. 11] FIG. 11 shows a detailed lower end portion
of a robot main body of a modification and its sur-
roundings.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0030] The following will describe an embodiment of
the present invention. For the sake of convenience, di-
rections shown in FIG. 1 are referred to as forward, rear-
ward, leftward, rightward, upward, and downward direc-
tions. The up-down direction is a vertical direction in
which the gravity acts. The left-right direction (a first di-
rection of the present invention) is a predetermined di-
rection orthogonal to (intersecting with) the up-down di-
rection. 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 is equiv-
alent to the other side in the first direction of the present
invention. The front-rear direction (a second 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 equiv-
alent to one side in the second direction of the present
invention. The rear side in the front-rear direction is equiv-
alent 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)

[0031] 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 ap-
paratuses 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 apparatus 2 is con-
figured 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 machines 3 are aligned in the
left-right direction to correspond to the respective spin-
ning 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 Y onto
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)

[0032] The following will describe each spun yarn take-
up machine 3 with reference to FIG. 2. FIG. 2 is a profile
of the spun yarn take-up machine 3.
[0033] As shown in FIG. 2, the spun yarn take-up ma-
chine 3 includes a take-up unit 5 and a winding unit 6.
The take-up unit 5 is configured to take up yarns Y spun
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.
[0034] The aspirator 11 is provided at a front end por-
tion of the spun yarn take-up machine 3. The aspirator
11 is configured to suck and retain the yarns Y spun out
from the spinning apparatus 2 in advance, before yarn
threading to the spun yarn take-up machine 3.
[0035] The first regulatory guide 12 is, e.g., a known
comb-teeth-shaped yarn guide. The first 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 provided
below the aspirator 11. When the yarns Y are threaded,
the first regulatory guide 12 regulates an interval between
adjacent yarns Y to a predetermined distance.
[0036] The first godet roller 13 is a roller having an axis
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.
[0037] The second regulatory guide 14 is, e.g., a
known comb-teeth-shaped yarn guide similar to the first
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regulatory guide 12. When the yarns Y are threaded, the
second regulatory guide 14 restricts the movement of the
yarns Y in the left-right direction. The second regulatory
guide 14 is provided above and rearward of the first godet
roller 13.
[0038] 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 by a second godet motor
112 (see FIG. 3) so as to send the yarns Y to the down-
stream side in the yarn running direction. The second
godet roller 15 is movably supported by, e.g., a guide rail
16. For example, the guide rail 16 extends obliquely up-
ward and rearward. The second godet roller 15 is mov-
able along the guide rail 16 by, e.g., an unillustrated
movement mechanism. With this arrangement, the sec-
ond godet roller 15 is movable between a winding position
(indicated by full lines in FIG. 2) where winding of the
yarns Y is performed and a yarn threading position (in-
dicated 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.
[0039] In the take-up unit 5 structured as described
above, as the first godet roller 13 and the second godet
roller 15 on which the yarns Y are 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.
[0040] The winding unit 6 is configured to form the
packages P by winding the yarns Y onto the bobbins B.
The winding unit 6 is provided below the take-up unit 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.
[0041] 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 in which components of
the winding unit 6 are accommodated. Each fulcrum
guide 21 functions as a fulcrum when a yarn Y is traversed
by each traverse guide 22. Each fulcrum guide 21 is ar-
ranged to guide a yarn Y to the downstream side 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) be-
tween winding positions where the yarns Y are respec-
tively wound onto the bobbins B and yarn threading po-
sitions where the fulcrum guides 21 are gathered on the
front side of those at the winding positions.
[0042] The traverse guides 22 are provided for the re-
spective 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 configured to
reciprocate in the front-rear direction. With this arrange-
ment, the yarns Y threaded to the traverse guides 22 are
traversed about the fulcrum guides 21. The turret 23 is
a disc-shaped member having an axis substantially in

parallel to the front-rear direction. The turret 23 is rota-
tionally driven by a turret motor 114 (see FIG. 3). The
two bobbin holders 24 are rotatably supported at an upper
end portion and a 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 sup-
ports bobbins B which are aligned in the front-rear direc-
tion. Each of the two bobbin holders 24 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 bob-
bin holder 24. With this arrangement, the contact roller
25 applies a contact pressure to the surfaces of the un-
finished packages P so as to adjust the shape of each
package P.
[0043] 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
are wound 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-
formed packages P are attached is moved to the lower
position. Furthermore, the fully-formed packages P are
collected by, e.g., an unillustrated package collector.

(Yarn Threading Robot)

[0044] 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).
[0045] 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
godet 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 a movable
portion 32.
[0046] The robot main body 31 is, e.g., a hollow mem-
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 sus-
pended from a rail member 37 (a rail of the present in-
vention). 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)).
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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 run-
ning 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 movement motor 121 (see
FIG. 3). With this arrangement, the entire yarn threading
robot 4 including the robot main body 31 is configured to
run in the left-right direction along the rail member 37.
[0047] The movable portion 32 is configured to perform
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 robot main 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.
[0048] It is noted that the movable area does not en-
compass every area in which the movable portion 32 can
be provided with respect to the robot main body 31. Al-
though not illustrated, the movable area is defined as
"the entire space in which parts forming the movable por-
tion 32 are provided from the start to end of yarn thread-
ing". Information regarding operations of the movable
portion 32 is stored in, e.g., the robot controller 102.
[0049] The robotic arm 33 is attached to a lower surface
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 incorporates therein
an arm motor 122 (see FIG. 3) . As arm motors 122 are
driven, the arms 33a are swung about the joints 33b.
[0050] The yarn threading unit 34 is attached to a lead-
ing 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 and
a cutter 34b configured to cut the yarns Y. The suction
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 sup-
plied from the supply pipe 35 and discharged to the dis-
charge pipe 36. The yarns Y sucked by the suction 34a
are discharged through the discharged pipe 36 along with
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.
[0051] The discharge pipe 35 is a pipe for supplying
the compressed air to apparatuses including the suction
34a. The supply pipe 35 is attached to the robot main
body 31. One part of the supply pipe 35 is provided out-
side 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 pipe 35 is connected to the yarn threading unit
34. That is, a part of the supply pipe 35 is configured to
move in accordance with the movement 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 con-
nected to a supply source (not illustrated) of the com-
pressed air.
[0052] 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 dis-
charge 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 provided outside the
robot main 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 accord-
ance 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-up machine 3. The exhaust duct extends in, e.g.,
the left-right direction. The exhaust duct is connected to,
e.g., a waste box (not illustrated) where the yarns Y are
wasted.
[0053] 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. The
first area sensor 41 and the second area sensor 42 will
be detailed later.

(Electric Structure of Spun Yarn Take-Up System)

[0054] The following will describe an electric configu-
ration 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 ma-
chine 3. The winding controller 101 is configured to con-
trol the first godet motor 111, the second godet roller
motor 112, the traverse motor 113, the turret motor 114,
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each winding motor 115, and the like. Although each spun
yarn take-up machine 3 includes two winding motors 115,
FIG. 3 shows only one winding motor 115. Furthermore,
while FIG. 3 shows only one traverse motor 113, each
spun yarn take-up machine 3 may include plural traverse
motors 113.
[0055] The spun yarn take-up system 1 is structured
so that the robot controller 102 is provided in the yarn
threading robot 4. As described above, the robot control-
ler 102 is provided in, e.g., the robot main body 31. 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 mo-
tor 122, and the like. The robot controller 102 is config-
ured to control the robotic arm 33 based on operation
information of the movable portion 32. While the robotic
arm 33 includes the arm motors 122 corresponding to
the respective joints 33b, FIG. 3 shows only one arm
motor 122. FIG. 3 does not show other arm motors 122.
[0056] 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.
[0057] The spun yarn take-up system 1 further includes
an integrated controller 100 configured to control the en-
tire system. The integrated controller 100 is, e.g., a typical
computer. The integrated controller 100 is electrically
connected with the winding controllers 101 of the spun
yarn take-up machines 3 and the yarn robot controller
102. The integrated controller 100 is configured to control
the entire spun yarn take-up system 1 in association with
the winding controllers 101 and the robot controller 102.

(Outline of Yarn Threading by Yarn Threading Robot)

[0058] The following will outline yarn threading to a
spun yarn take-up machine 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 sec-
ond regulatory guide 14, and the second godet roller 15.
The following mainly describes controls performed by the
robot controller 102. The robot controller 102 is config-
ured to communicate with the integrated controller 100
according to need. The integrated controller 100 requests
the winding controller 101 of the spun yarn take-up ma-
chine 3 which is the target of the yarn threading to perform
predetermined control.
[0059] 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 sec-
ond godet roller 15 along the guide rail 16 to a yarn thread-
ing position which 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 posi-
tions in the front-rear direction so that the fulcrum guides
21 are close to one another.
[0060] 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 spin-
ning apparatus 2. To be more 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)).
[0061] Subsequently, the robot controller 102 moves
a leading end portion of the yarn threading unit 34 down-
ward by means of the robotic arm 33 (see FIG. 6(c)). The
robot controller 102 then moves the leading end portion
of 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)).
[0062] 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 con-
trols 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 Japa-
nese Laid-Open Patent Publication No. 2017-082379, for
example.
[0063] When the yarn threading robot 4 runs in the left-
right direction, it is required to detect obstacles on the
left and right sides of the robot main body 31. When the
yarn threading robot 4 performs the yarn threading, it is
required to detect not only obstacles on the left and right
sides of the robot main body 31 but also an obstacle in
front of (on the front side of) the robot main body 31. That
is, it is required to detect a person or an object which
approaches the yarn threading robot 4 from the front.
[0064] In the present embodiment, the yarn threading
robot 4 is structured as described below in order to (i)
avoid an increase in the number of the area sensors 40
configured to detect an obstacle and to (ii) provide a wide
detection area regarding obstacles.

(Area Sensor)

[0065] 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 or-
thogonal to a predetermined axial direction. FIG. 7(b)
shows the area sensor 40 viewed in the axial direction.
The up-down direction to the sheet of FIG. 7 (a) is referred
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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 re-
ferred to as the circumferential direction.
[0066] The area sensor 40 is, e.g., a known reflective
area sensor. That is, the area sensor 40 is able to deter-
mine the existence of an object in a predetermined flat
area by emitting laser light with high directivity and good
convergence and detecting the laser light reflected by
the object. The laser light (i.e., a kind of light) is equivalent
to a detection medium of the present invention.
[0067] 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. The housing 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 substan-
tially cylindrical in shape, for example, or may be differ-
ently shaped. The housing 40a is able to house various
components forming the area sensor 40. The detecting
portion 40b is fixed to the housing 40a. The housing 40a
is provided on one side of the detecting portion 40b in
the axial direction.
[0068] 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 to emit laser light and
a light receiver (not illustrated) configured to detect laser
light.
[0069] A predetermined detection origin (see FIG.
7(b)) is defined in the detecting portion 40b. The detecting
portion 40b is able to detect an object in a detection area
A which is set by using the detection origin OD as a ref-
erence 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 accordance with the specifications of the area sensor
40. The detecting portion 40b is able to change the set-
tings of the detection area A at a desired timing. For ex-
ample, 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, whose center is the
detection origin OD, and whose central angle is referred
to as θ. 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 de-
tection area A may be changed in a range of, e.g., 30°
to 270°. The radius of the detection area A may be
changed in a range of, e.g., 2000 mm to 8000 mm. The

shape of the detection area A may be more complicated
than a fan shape.
[0070] In the present embodiment, the first area sensor
41 and the second area sensor 42 are structured in the
same manner. That is, the first area sensor 41 includes
a housing 41a and a detecting portion 41b (a first detect-
ing portion of the present invention). A first detection area
A1 is set by the detecting portion 41b. The shape and
size of the first detection area A1 can be set at will, in
accordance with the specifications of the first area sensor
41. The first detection area A1 may be set as an area
which is substantially fan-shaped, whose center is a de-
tection origin OD of the detecting portion 41b (a first de-
tection 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 por-
tion 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 accordance with the specifications of the first area sen-
sor 42. The second detection area A2 may be set as an
area which is substantially fan-shaped, whose center is
a detection origin OD of the detecting portion 42b (a sec-
ond detection origin OD2), and whose central angle is
referred to as θ2. The angles θ1 and θ2 may be different
from each other. The radius of the first detection area A1
may be different from that of the second detection area
A2.
[0071] 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 par-
allel 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.
[0072] 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 pro-
vided inside the movable area of the movable portion 32
in the up-down direction. To be more specific, for exam-
ple, the detecting portion 41b is provided above the low-
est part of the supply pipe 35 and the lowest part of the
discharge pipe 36.
[0073] As shown in FIG. 4, the second area sensor 42
is housed in the robot main body 31. To be more specific,
for example, a housing 31a housing the second area sen-
sor 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.
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[0074] An axis of the second area sensor 42 is tilted
from, e.g., the up-down direction. In other words, the sec-
ond detection area A2 is tilted from the horizontal direc-
tion (see FIG. 4). To be more specific, for example, when
viewed in the front-rear direction, the second detection
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 the second detection area A2. The position and an-
gle of the second area sensor 42 are fixed with respect
to the robot main body 31 so that the second detection
area A2 does not overlap an arrangement area of the
robot main body 31 (an area in which the robot main 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 de-
tection area A2 is avoided. The second area sensor 42
makes 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)

[0075] The following will detail the robot main body 31
with reference to FIG. 4, FIG. 8, and FIG. 9. FIG. 8 is a
perspective view of the lower end portion of the robot
main body 31 and its surroundings. FIG. 9 is a profile of
the yarn threading robot 4.
[0076] 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 in FIG. 4). The cover 43 is provided at the front end
portion of the robot main body 31 (indicated by two-dot
chain lines in FIG. 8 and thick lines in FIG. 9). The cover
43 is substantially the same length as, e.g., the robot
main body 31 in the left-right direction. The cover 43 is
provided in front of the housing 41a. The housing 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 and balances the appearance of the robot main
body 31 in the left-right direction. It is therefore possible
to increase the beauty of appearance of the entire yarn
threading robot 4. The cover 43 also functions as a pro-
tection cover protecting the housing 41a, etc. against dirt
and an obstacle.
[0077] 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.
[0078] The robot main body 31 further includes, e.g.,
a first supporting member 45 and a second supporting
member 46.
[0079] The first supporting member 45 (see FIG. 8 and
FIG. 9) 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 supporting member
45. The first supporting member 45 is attached to, e.g.,
the lower end portion of the robot main body 31. The first
supporting member 45 is configured to support the sec-
ond supporting member 46.
[0080] The second supporting member 46 extends in,
e.g., the left-right direction. The second supporting mem-
ber 46 is, e.g., a metal member. The second supporting
member 46 is fixed to, e.g., the first supporting member
45 and protrudes 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 36 may be provided between linear portions 46a
and 46b of the second supporting member 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 direction. The cover 43 may be fixed to the second
supporting member 46.
[0081] A part of the supply pipe 35 and a part of the
discharge pipe 36 may 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 interme-
diate 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. Al-
ternatively, the joints 48 and 49 may be fixed to the sec-
ond supporting member 46 with a means (e.g., by means
of an unillustrated fastener) different from the welding.
[0082] 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.
[0083] The following will detail the yarn threading robot
4 with reference to FIG. 9 and FIG. 10. 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
42.
[0084] In the present embodiment, the first detection
area A1 is substantially identical to a first virtual plane
P1 (see FIG. 10) described below. The first virtual plane
P1 is a fan-shaped virtual plane (see FIG. 10) extending
from the first detection origin OD1 to the left side of both
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the arrangement area of the robot main body 31 and the
movable area of the movable portion 32 without overlap-
ping 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 ar-
rangement, 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.
[0085] The second detection area A2 is substantially
identical to a second virtual plane P2 (see FIG. 10) de-
scribed below. The second virtual plane P2 is a fan-
shaped virtual plane (see FIG. 10). The second virtual
plane P2 extends from the second detection origin OD2
to the right side of both the arrangement area of the robot
main body 31 and the movable area of the movable por-
tion 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 arrangement, the second
area sensor 42 is able to detect an obstacle on the right
side of the arrangement area of the robot main body 31
and the movable area of the movable portion 32.
[0086] As shown in FIG. 9, the cover 43 protrudes for-
ward as compared to, e.g., a front end of the robot main
body 31. 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 robot main body
31. To be more specific, the detecting portion 41b is pref-
erably distanced from the robot main body 31 and pro-
vided on the front side of the robot main body 31 in the
front-rear direction. The first detection origin OD1 is pro-
vided in front of the movable area of the movable portion
32.
[0087] The first detection area A1 is included in the first
virtual plane P1. The first virtual plane P1 includes a first
virtual line segment L1 and a second virtual line segment
L2. The first virtual line segment L1 is a virtual line seg-
ment 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. 10 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 mov-
able area of the movable portion 32 without overlapping
each of this arrangement area and this movable area.
[0088] 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.
[0089] As described above, at least a part of the de-
tecting portion 41b protrudes forward as compared to the
front end of the robot main body 31. With this arrange-
ment, the detecting portion 41b makes it possible to de-

tect an obstacle in a wide area without being obstructed
by the robot main body 31 and the movable portion 32.
It is therefore possible to avoid an increase in the number
of detecting portions, and to detect an obstacle in a suf-
ficiently wide area.
[0090] The detecting portion 41b is preferably dis-
tanced from the robot main body 31 and provided on the
front side of the robot main body 31 in the front-rear di-
rection. 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.
[0091] The first detection origin OD1 is provided in front
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 ob-
structed by the robot main body 31 and the movable por-
tion 32.
[0092] The fan-shaped first virtual plane P1 on which
the first detection area A1 is provided includes the first
virtual line segment L1 and the second virtual line seg-
ment L2. 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.
[0093] The central angle of the first virtual plane P1 is
180° or more. With this arrangement, the detecting por-
tion 41b makes it possible to detect an obstacle in a wide
area.
[0094] 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 mov-
able portion 32 while avoiding the movable area. A blind
area may occur in the second detection area A2 and 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, the detecting portion
41b makes it possible to detect an obstacle in an area
which is wide in the left-right direction without being ob-
structed by the robot main body 31 and the movable por-
tion 32. With this arrangement, the detecting portion 41b
(the first area sensor 41) is able to monitor an area which
needs to be monitored 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.
[0095] 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 out-
side 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.
[0096] The yarn threading robot 4 is suspended from
the rail member 37. With this arrangement, the robot main
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body 31 is provided at a high position in the up-down
direction. It is therefore possible to reduce the risk of con-
tact of a person or an object with the yarn threading robot
4. It is also possible to provide a necessary apparatus
and/or a member below the robot main body 31.
[0097] 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.
[0098] An obstacle is detected by each area sensor 40
which is a widely-available optical area sensor.
[0099] The following will describe modifications of the
above-described embodiment. The members identical
with those in the embodiment above will be denoted by
the same reference numerals and the explanations there-
of are not repeated.

(1) In the embodiment above, the joints 48 and 49
are 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 clamp mem-
ber.
(2) In the embodiment above, the positions of the
joints 48 and 49 are fixed with respect to the cover
43. However, the disclosure is not limited to these
arrangements. 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. 11, 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 robot main body 31 and suppressed from
swinging. It is therefore possible to suppress the oc-
currence of a detection error of each area sensor 40.
A means of fixing the supply pipe 35 and the dis-
charge 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 an optical area sensor using laser light as a de-
tection medium. However, the disclosure is not lim-
ited 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 40 may be configured to perform detec-
tion by using, e.g., an ultrasonic wave as a detection
medium. Instead of the area sensors 40, two unillus-
trated 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 mov-
able portion 32 in the up-down direction. However,
the disclosure is not limited to these arrangements.
The detecting portion 41b may be provided outside
the movable area of the movable portion 32 in the
up-down direction.
(6) In the embodiment above, the second virtual
plane P2 (and the second detection area A2) extends
at least downward from the second detection origin
OD2. However, the disclosure is not limited to these
arrangements. The second virtual plane P2 (and the
second detection area A2) may not extend down-
ward from the second detection origin OD2, depend-
ing on the positional relationship between (i) the de-
tecting portion 42b and (ii) the arrangement area of
the robot main body 31 and the movable area of the
movable portion 32.
(7) In the embodiment above, the robot main body
31 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 con-
figured to run on a track placed on the floor of the
factory.
(8) In the embodiment above, the central angle of
the first virtual plane P1 is 180° or more. However,
the disclosure is not limited to these arrangements.
The central angle of the first virtual plane P1 may be
slightly smaller than 180°. Also in this case, it is pos-
sible 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.
(10) In the embodiment above, the detecting portion
41b is preferably distanced from the robot main body
31 and provided on the front side of the robot main
body 31 in the front-rear direction. However, 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. However, the disclosure
is not limited to these arrangements. The housing

19 20 



EP 4 382 464 A1

12

5

10

15

20

25

30

35

40

45

50

55

41a and the detecting portion 41b may not protrude
forward as compared to the front end of the robot
main body 31.
(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, the first detection or-
igin OD1 is provided in front of the movable area of
the movable portion 32. However, the disclosure is
not limited to these arrangements. The first detection
origin OD1 may be provided behind, e.g., a front end
of the movable area of the movable portion 32. The
first virtual plane P1 is fan-shaped, and includes the
first virtual line segment L1 and the second virtual
line segment L2. However, the disclosure is not lim-
ited to these arrangements. The first virtual plane P1
may not include the first virtual line segment L1
and/or the second virtual line segment L2. The first
virtual plane P1 may not be fan-shaped. That is, the
first detection 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 ar-
ea 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 lim-
ited to these arrangements. The first detection area
A1 may be a part of the first virtual plane P1. That
is, the first virtual plane P1 may be defined to be
wider than the first detection area A1 and not to over-
lap both the arrangement area of the robot main body
31 and the movable area of the movable portion 32.
The first virtual plane P1 may not be fan-shaped, i.e.,
may be differently shaped. The shape of the first de-
tection area A1 may 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
body 31 and the movable area of the movable portion
32. The second virtual plane P2 may not be fan-
shaped, i.e., may be differently shaped. The shape
of the second detection area A2 may not be a fan-
shape.
(14) The present invention may be applied not only
to the yarn threading robot 4 configured to perform
yarn threading to each spun yarn take-up machine
3, but also to a yarn threading robot (not illustrated)
configured to perform yarn threading to a yarn winder
(not illustrated) configured to wind a yarn (not illus-
trated).

Claims

1. A yarn threading robot (4) which is able to perform
yarn threading to yarn winders (3) aligned in a first

direction interesting with 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 by moving 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),
one end of the robot main body (31) being pro-
vided on the one side in the second direction,
and at least a part of the first detecting portion
(41b) protruding to be on the one side of the one
end of the robot main body (31) in the second
direction.

2. The yarn threading robot (4) according to claim 1,
wherein, 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.

3. The yarn threading robot (4) according to claim 1 or
2, wherein, the first detection area (A1) extends from
a predetermined first detection origin (OD1), and
the first detection origin (OD1) is provided on the one
side of the movable area of the movable portion (32)
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 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 vir-
tual plane (P1) extends from the first 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 ar-
rangement area and the movable area, and the
first detecting portion (41b) is provided so that
the first detection area (A1) is included in the
first virtual plane (P1), and
the first virtual plane (P1) is fan-shaped and in-
cludes:

a first virtual line segment (L1) extending
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from the first detection origin (OD1) to the
one side of both the arrangement area of
the robot main body (31) and the movable
area of the movable portion (32) in the sec-
ond 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 de-
tection origin (OD1) to the other side of both
the arrangement area of the robot main
body (31) and the movable area of the mov-
able portion (32) in the first direction without
overlapping the each of the arrangement ar-
ea and the movable area.

5. The yarn threading robot (4) according to claim 4,
wherein, a central angle of the first virtual plane (P1)
is 180° or more.

6. The yarn threading robot (4) according to any one
of claims 1 to 5, 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 for generating a negative pressure used
for sucking and retaining the yarn (Y) to the suck-
ing 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).

7. The yarn threading robot (4) according to any one
of claims 1 to 6, wherein, at least a part of the mov-
able 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 predeter-
mined 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 mov-
able 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 provided inside the movable area of the mov-
able portion (32) in an up-down direction.

9. The yarn threading robot (4) according to any one
of claims 1 to 8, wherein, the robot main body (31)
is suspended from a rail (37) extending in the first
direction.

10. The yarn threading robot (4) according to any one
of claims 1 to 9, 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.

11. The yarn threading robot (4) according to any one
of claims 1 to 10, wherein, the first detecting portion
(41b) 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.
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