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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to a textile ma-
chine and a teaching method for the textile machine.
[0002] Patent Literature 1 (Japanese Laid-Open Pat-
ent Publication No. 2015-164875) recites a yarn winder
which is configured to wind yarns onto bobbins while tra-
versing the yarns. The yarn winder includes fulcrum
guides provided to correspond to the respective bobbins
and an assisting tool guide (assisting member guide unit)
which guides, in a predetermined direction, a yarn thread-
ing assisting tool (yarn threading assisting member)
which is provided to thread the yarns to the plural fulcrum
guides at once. When the yarns are threaded to the ful-
crum guides, an operator holds the yarns by operating
the yarn threading assisting member, and slides the yarn
threading assisting member while keeping the yarn
threading assisting member to be in contact with the as-
sisting member guide unit. In this way, the yarns are eas-
ily threaded to the fulcrum guides in a short time.
[0003] Meanwhile, Patent Literature 2 (Japanese Laid-
Open Patent Publication No. 2017-82379) recites an au-
tomatic yarn threading device for automating operations
such as yarn threading to the fulcrum guides. The auto-
matic yarn threading device includes a robotic arm to
which a yarn threading unit is attached and a yarn thread-
ing control unit (controller). The yarn threading unit in-
cludes the above-described yarn threading assisting
member (yarn separation guide in Patent Literature 2).
The yarn threading control unit drives and controls the
robotic arm. As the controller drives and controls the ro-
botic arm, the yarn threading assisting member is moved
and yarns are automatically threaded to the fulcrum
guides. Patent Literature 2 is silent on the assisting mem-
ber guide unit. In other words, the automatic yarn thread-
ing device moves the yarn threading assisting member
without using the assisting member guide unit. Further-
more, the document is silent on how the yarn threading
unit is attached to the robotic arm.

SUMMARY OF THE INVENTION

[0004] Inthe automatic yarn threading device of Patent
Literature 2, in order to successfully perform the yarn
threading without using the assisting member guide unit,
it is necessary to perform rigorous teaching of storing
information regarding operations of the robotic arm in the
controller so that the yarn threading assisting member
moves along a desired track. For this reason, for exam-
ple, enormous time and labor are required for the teach-
ing. Under this circumstance, there is a demand for per-
forming the yarn threading in the above-described auto-
matic yarn threading device by moving the yarn threading
assisting member along the assisting member guide unit
recited in Patent Literature 1. This demand, however,
involves the following problems, because the yarn
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threading unit is simply attached to the robotic arm (i.e.,
the yarn threading unit is fixed to the robotic arm). When
the yarnthreading assisting member is made contact with
the assisting member guide unit, repellent force of the
assisting member guide unitis excessively applied to the
yarn threading assisting member, with the result that the
device may be damaged. This problem may be solved
by rigorously controlling the power in order to cause the
yarn threading assisting memberto be properly in contact
with the assisting member guide unit. Such control, how-
ever, is extremely unrealistic because of its complexity
and an inevitable cost increase.

[0005] The first object of the present invention is to
successfully perform yarn threading in a textile machine
by suppressing application of excessive force to a yarn
threading assisting member without needing complex
control, when the yarn threading assisting member of an
automatic yarn threading device is in contact with an as-
sisting member guide unit. The second object of the
presentinventionisto shorten the time required for teach-
ing in a teaching method of storing operation information
regarding the yarn threading in a controller.

[0006] According to a first aspect of the invention, a
textile machine includes: a winding device which includes
a bobbin holder supporting bobbins which are aligned
along a bobbin axial direction and fulcrum guides about
which yarns wound onto to respective bobbins are tra-
versed, the winding device being configured to wind the
yarns onto the bobbins; and an automatic yarn threading
device whichincludes a yarn threading assisting member
configured to temporarily hold the yarns and a driving
mechanism configured to drive and move the yarn
threading assisting member, the driving mechanism driv-
ing the yarn threading assisting member so that the au-
tomatic yarn threading device performing yarn threading
of threading the yarns to the fulcrum guides, the winding
device including an assisting member guide uniton which
a guide surface is formed to guide the yarn threading
assisting member in a guide direction having a compo-
nentin the bobbin axial direction, and the automatic yarn
threading device including a cushion member which ab-
sorbs repellent force applied from the guide surface to
the yarn threading assisting member.

[0007] According to the present invention, when the
yarn threading assisting member makes contact with the
guide surface, the repellent force from the guide surface
to the yarn threading assisting member is absorbed by
the cushion member. On this account, when a yarn
threading assisting member of an automatic yarn thread-
ing device is in contact with an assisting member guide
unit, application of excessive force to the yarn threading
assisting member is suppressed without needing com-
plicated control, and hence the yarn threading is properly
done.

[0008] According to a second aspect of the invention,
the textile machine of the first aspect is arranged such
that the cushion member includes an elastic member
which biases, by means of elastic restoring force, the



3 EP 3 712 097 A1 4

yarn threading assisting member toward the guide sur-
face in an intersecting direction intersecting with the
guide direction.

[0009] According to the present invention, the yarn
threading assisting member is actively made contact with
the guide surface within a range of elastic deformation
of the elastic member. It is therefore possible to easily
make the yarn threading assisting member in contact with
the guide surface, without needing rigorous position con-
trol of the yarn threading assisting member.

[0010] According to athird aspect of the invention, the
textile machine of the second aspect is arranged such
that the cushion member includes a rotatable component
which is rotatable in the intersecting direction, the yarn
threading assisting member being attached to the rotat-
able component, and the elastic member biases the ro-
tatable component toward the guide surface in the inter-
secting direction.

[0011] The elastic member may be directly attached
to the yarn threading assisting member. In this case, how-
ever, it is difficult to secure a wide movable range of the
yarn threading assisting member. In the present inven-
tion, because the rotatable component is biased, the
movable range of the yarn threading assisting member
is widened because, for example, the yarn threading as-
sisting member is attached to the leading end portion of
the rotatable component.

[0012] According to a fourth aspect of the invention,
the textile machine of the third aspect is arranged such
that the elastic member is a torsion spring provided to
surround a rotation center of the rotatable component.
[0013] In the present invention, the rotatable compo-
nent is biased with a simple arrangement. The biasing
force is therefore easily adjustable.

[0014] According to a fifth aspect of the invention, the
textile machine of any one of the first to fourth aspects
further includes a controller which is configured to control
the driving mechanism, the controller controlling the driv-
ing mechanism so thatthe yarn threading assisting mem-
ber moves while being always in contact with the guide
surface.

[0015] In the present invention, as the yarn threading
assisting member is moved while being always in contact
with the guide surface in the yarn threading, the yarns
are reliably threaded to the fulcrum guides. It is therefore
possible to successfully perform the yarn threading with-
out needing rigorous control of the driving mechanism.
[0016] A teaching method according to a sixth aspect
ofthe invention is a teaching method of performing teach-
ing to store operation information regarding the yarn
threading in the controller controlling the driving mecha-
nism, in the textile machine of any one of the first to fifth
aspects, the method comprising the step of storing the
operation information in the controller so that the yarn
threading assisting member is always in contact with the
guide surface from start to end of the yarn threading.
[0017] When the teaching is performed without using
the assisting member guide unit, it is necessary to re-
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peatedly check the operation of the automatic yarn
threading device in order to ensure the threading of the
yarns to the fulcrum guides, and to determine the moving
path of the yarn threading assisting member through trial
and error. According to the present invention because
the moving path of the yarn threading assisting member
is determined in advance by the guide surface of the as-
sisting member guide unit, the number of times of the
operation check is significantly reduced as compared to
cases where the yarn threading is performed without us-
ing the assisting member guide unit. The time required
for the teaching is therefore significantly shortened.
[0018] According to a seventh aspect of the invention,
the teaching method of the sixth aspect is arranged such
that the teaching is performed while the yarn threading
assisting member does not hold the yarns.

[0019] When the teaching is performed without using
the assisting member guide unit, it is necessary to drive
the automatic yarn threading device while the yarn
threading assisting member actually holds the yarns, and
to check whether the yarns are actually threaded to the
fulcrum guides. On this account, when yarn threading is
not successfully done in the teaching, it is necessary to
cause the yarn threading assisting member to hold the
yarns again and perform the teaching again. Enormous
time is therefore required to perform the teaching. In the
present invention, because the operation information is
storedinthe controller so thatthe yarn threading assisting
member moves along the guide surface, the yarn thread-
ing assisting member moves along a correct path. It is
therefore possible to perform correctteaching even when
the yarn threading assisting member does not hold the
yarns. Because it is unnecessary to cause the yarn
threading assisting member to hold the yarns during the
teaching, the time required for the teaching is dramati-
cally shortened.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

FIG. 1 is a front elevation of a spun yarn take-up
machine of an embodiment.

FIG. 2 is a profile of a take-up unit.

Each of FIG. 3(a) and FIG. 3(b) illustrates fulcrum
guides and a guide rail.

Each of FIG. 4(a) and FIG. 4(b) is a perspective view
of a yarn threading unit.

FIG. 5 is a block diagram showing an electric struc-
ture of the spun yarn take-up machine.

Each of FIG. 6(a) to FIG. 6(d) shows a junction be-
tween a robotic arm and the yarn threading unit.
Each of FIG. 7(a)and FIG. 7(b) shows the movement
of a yarn threading assisting member.

Eachof FIG. 8(a)and FIG. 8(b) shows yarn threading
to a godet roller.

Each of FIG. 9(a) and FIG. 9(b) shows an operation
to cause the yarn threading assisting member to hold
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yarns.
FIG. 10 shows yarn threading to fulcrum guides.
FIG. 11 is a flowchart showing the steps of teaching.
FIG. 12 shows the movement of the yarn threading
unit during the teaching.

FIG. 13 shows a yarn threading unit of a modification.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0021] The following will describe an embodiment of
the present invention. Hereinafter, forward, rearward,
leftward, rightward, upward, and downward directions
shown in FIG. 1 and FIG. 2 will be consistently used for
convenience of explanation.

(Outline of Spun Yarn Take-Up Machine)

[0022] FIG. 1 is a front elevation of a spun yarn take-
up machine 1 (textile machine of the present invention)
of the present embodiment. The spun yarn take-up ma-
chine 1 includes take-up units 3 and a yarn threading
robot 4 (automatic yarn threading device of the present
invention). The take-up units 3 are aligned in the left-right
direction and each of the take-up units 3 takes up yarns
Y spun out from a spinning apparatus (not illustrated)
provided above the take-up units 3, and form packages
P by winding the yarns'Y onto bobbins B. The yarn thread-
ing robot 4 is movable in the left-right direction and per-
forms operations to thread the yarns Y to parts constitut-
ing each take-up unit 3.

(Take-Up Unit)

[0023] The following will describe the structure of the
take-up unit 3 with reference to FIG. 2. FIG. 2 is a profile
of the take-up unit 3.

[0024] As shown in FIG. 2, the take-up unit 3 includes
a first godet roller 12, a second godet roller 13, and a
winding device 14. The first godet roller 12 is a roller
having an axis substantially in parallel to the left-right
direction and is provided above a front end portion of the
winding device 14. The first godet roller 12 is rotationally
driven by afirst godet motor 111 (see FIG. 5). The second
godet roller 13 is a roller having an axis substantially in
parallel to the left-right direction, and is provided above
andrearward of the firstgodetroller 12. The second godet
roller 13 is rotationally driven by a second godet motor
112 (see FIG. 5).

[0025] The second godet roller 13 is movably support-
ed by the guiderail 15. The guiderail 15 extends obliquely
upward and rearward. The second godet roller 13 is mov-
able along the guide rail 15 by, for example, a motor 113
(see FIG. 5) and unillustrated members such as a pulley
pair, a belt, and an air device. With this, the second godet
roller 13 is movable between a position which is indicated
by full lines in FIG. 2, where winding of the yarns Y is
carried out and a position which is indicated by dashed
lines in FIG. 2, where the second godet roller 13 is close
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tothefirstgodetroller 12 and yarn threading is carried out.
[0026] The following will describe the winding device
14 with reference to FIG. 2 and FIGs. 3(a) and 3(b). FIG.
3(a) shows the positions of the fulcrum guides 21 (de-
scribed later) when the yarns Y are wound. FIG. 3(b)
shows the positions of the fulcrum guides 21 when the
yarn threading is carried out.

[0027] The winding device 14 is arranged to perform
winding such that the yarns Y are wound onto bobbins
B and package P are formed. The winding device 14 is
provided below the first godet roller 12 and the second
godet roller 13. As shown in FIG. 2, the winding device
14 includes fulcrum guides 21, traverse guides 22, a tur-
ret 23, two bobbin holders 24, and a contact roller 25.
[0028] Each of the fulcrum guides 21 is a guide about
which a yarn Y is traversed by a traverse guide 22. As
shown in FIG. 2 and FIGs. 3(a) and 3(b), the fulcrum
guides 21 are provided for the respective yarns Y and
are aligned in the front-rear direction (bobbin axial direc-
tion). Each fulcrum guide 21 has a groove 21a which is
open to the rear side. A yarn Y can be housed in each
fulcrum guide 21 as the yarn Y is inserted into the groove
21a from the rear side. As shown in FIG. 3(a) and FIG.
3(b), the fulcrum guides 21 are attached to sliders 26,
respectively. The sliders 26 are supported to be movable
along the guide rail 27 which extends in the front-rear
direction. The sliders 26 are connected to a cylinder 114
(see FIG. 5). As the cylinder 114 is driven, the sliders 26
move in the front-rear direction along the guide rail 27.
With this, the fulcrum guides 21 are movable between
winding positions where the fulcrum guides 21 are sep-
arated from one another in the front-rear direction and
the yarns'Y are wound (see FIG. 3(a)) and yarn threading
positions where the fulcrum guides 21 are close to one
another at a front part of the guide rail 27 and yarn thread-
ing is performed (see FIG. 3(b)).

[0029] Below the guide rail 27, a supporting member
28 extending in the front-rear direction is provided. The
supporting member 28 is attached to a base frame 20
(see FIG. 2) and supports the guide rail 27. To the sup-
porting member 28, an assisting member guide unit 29
(see FIG. 3) is attached to guide a later-described yarn
threading assisting member 47 (see, e.g., FIG.4(a)). The
assisting member guide unit 29 has a guide surface 29a
which extends at least in the front-rear direction. A side
face of the yarn threading assisting member 47 makes
contact with this guide surface 29a. The assisting mem-
ber guide unit 29 is switchable between a retreat posture
in which the assisting member guide unit 29 is parallel
to the supporting member 28 and a guide posture (see
FIG. 3(b)) in which the assisting member guide unit 29
is inclined in the left-right direction with respect to the
supporting member 28. The posture of the assisting
member guide unit 29 is switched as the assisting mem-
ber guide unit 29 is driven by a cylinder 115 (see FIG.
5), for example. The direction in which the guide surface
29a extends when the assisting member guide unit 29
takes the guide posture will be referred to as a guide
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direction. The guide direction has a component in the
front-rear direction (bobbin axial direction) and a compo-
nent in the left-right direction. The front and left side of
the guide surface 29a will be referred to as a near side,
whereas the rear and right side of the guide surface 29a
will be referred to as a far side (see FIG. 3(b)).

[0030] Referring backto FIG. 2, the traverse guides 22
are provided for the respective yarns Y and are aligned
in the front-rear direction. Each traverse guide 22 is driv-
en by a traverse motor 116 (see FIG. 5) and reciprocates
in the front-rear direction. With this, the yarns Y threaded
to the traverse guides 22 are traversed about the fulcrum
guides 21.

[0031] The turret 23 is a disc-shaped member having
an axis which is in parallel to the front-rear direction. The
turret 23 is rotationally driven by a turret motor which is
not illustrated. The two bobbin holders 24 have axes in
parallel to the front-rear direction and are rotatably sup-
ported at an upper end portion and a lower end portion
of the turret 23, respectively. Each bobbin holder 24 sup-
ports bobbins B which are aligned in the front-rear direc-
tion (bobbin axial direction). Each of the two bobbin hold-
ers 24 is rotationally driven by an individual winding motor
117 (see FIG. 5).

[0032] The contact roller 25 is a roller having an axis
substantially in parallel to the front-rear direction and is
provided immediately above the upper bobbin holder 24.
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, the contact roller 25 applies
acontact pressure to the surfaces of the unfinished pack-
ages P, to adjust the shape of each package P.

[0033] Inthewindingdevice 14 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, with the result that the
packages P are formed (winding). When the formation
of the packages P is completed, the turret 23 rotates to
switch over the upper and lower positions of the two bob-
bin holders 24. As a result, the bobbin holder 24 having
been at the lower position is moved to the upper position,
which allows the yarns Y to be wound onto the bobbins
B attached to the bobbin holder 24 having been moved
to the upper position, to form packages P. The bobbin
holder 24 to which the fully-formed packages P are at-
tached is moved to the lower position, and the packages
P are collected by, for example, an unillustrated package
collector.

(Yarn Threading Robot)

[0034] The following will describe the yarn threading
robot 4 with reference to FIG. 2, FIG. 4(a), and FIG. 4(b).
Each of FIG. 4(a) and FIG. 4(b) is a perspective view of
a later-described yarn threading unit 33. Before the wind-
ing performed by the take-up unit 3, the yarn threading
robot 4 threads the yarns Y to the first godet roller 12,
the second godet roller 13, the fulcrum guides 21, etc.
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As shown in FIG. 2, the yarn threading robot 4 includes
a main body 31, a robotic arm 32 (driving mechanism of
the present invention), and a yarn threading unit 33.
[0035] The main body 31 is formed to be substantially
rectangular parallelepiped in shape. Inside the main body
31, a yarn threading control unit 102 (controller of the
present invention; see FIG. 5) is provided to control op-
erations of the robotic arm 32, etc. In front of the take-up
units 3, a rail member 35 is provided to extend in the left-
right direction. The main body 31 is suspended from the
rail member 35 and is moved in the left-right direction
along the rail member 35 by a main body moving device
121 (see FIG. 5).

[0036] The robotic arm 32 is attached to the lower sur-
face of the main body 31. The robotic arm 32 includes
arms 32a and joints 32b connecting the arms 32a with
one another. Each joint 32b incorporates therein an arm
motor 122 (see FIG. 5). As the arm motor 122 (see FIG.
5) is driven, the arm 32a is swung about the joint 32b.
[0037] The yarn threading unit 33 is attached to a lead-
ing end portion of the robotic arm 32. As shown in FIG.
4(a)and FIG. 4(b), the yarn threading unit 33 is arranged
to be long in one direction (hereinafter, first direction). An
end portion of the yarn threading unit 33, which is on one
side in the first direction (hereinafter, a base end side in
the first direction), is connected to an arm 32a (arm 64)
which is at the leading end of the robotic arm 32. Here-
inafter, the side opposite to the base end side in the first
direction will be referred to as a leading end side.
[0038] In the present embodiment, as the robotic arm
32 is driven, the yarn threading unit 33 attached to the
leading end portion of the robot arm 32 moves. In so
doing, the orientation of the yarn threading unit 33 is
changeable. However, as described below, at the time
of yarn threading, the yarn threading unit 33 is mainly
used in an orientation with which the up-down direction
in FIG. 4(a) and FIG. 4(b) is substantially in parallel to
the vertical direction, the upper side in FIG. 4(a) and FIG.
4(b) is the upper side in the vertical direction, and the
lower side in FIG. 4(a) and FIG. 4(b) is the lower side in
the vertical direction. In view of the above, hereinafter,
directions relative to the yarn threading unit 33 are de-
fined as follows: the up-down direction in FIG. 4(a) and
FIG. 4(b) is referred to as a second direction; the upper
side in FIG. 4(a) and FIG. 4(b) is referred to as the upper
side in the second direction; and the lower side in FIG.
4(a) and FIG. 4(b) is referred to as the lower side in the
second direction. Furthermore, the direction orthogonal
to both the first direction and the second direction is re-
ferred to as a third direction. Furthermore, as shown in
FIG. 4(a) and FIG. 4(b), one side and the other side in
the third direction will be used in the explanations below.
[0039] As shown in FIG. 4(a) and FIG. 4(b), the yarn
threading unit 33 includes a frame 41, a suction 42, a
cutter 44, a slidable component 45, a pressing roller 46,
and a yarn threading assisting member 47.

[0040] The frame 41 is a long component extending in
the first direction. A base end portion (base end member
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41a) in the first direction of the frame 41 is connected to
the arm 32a (arm 64) which is at the leading end of the
robotic arm 32 (details will be given later). The suction
42 extends in the first direction and is able to suck and
retain the yarns Y at its leading end portion. The suction
42 is attached to a part of the frame 41, which is on the
one side in the third direction. The cutter 44 is attached
to the frame 41 and is below the suction 42 in the second
direction. The cutter 44 is, for example, used for cutting
unnecessary part of the yarns Y when the suction 42
sucks and retains the yarns Y.

[0041] The slidable component 45 is provided on the
other side of the suction 42 in the third direction. The
slidable component 45 is attached to the frame 41 via a
cylinder 51. As the cylinder 51 is driven, the slidable com-
ponent 45 moves in the first direction relative to the frame
41. In this connection, both of the frame 41 and the slid-
able component 45 extend in the first direction. Herein-
after, the frame 41 and the slidable component 45 may
be collectively termed an extending member 61.

[0042] At aleading end portion in the first direction of
the slidable component 45, a cylindrical shaft 52 is pro-
vided to penetrate the slidable component 45 in the sec-
ond direction. The shaft 52 rotatably supports the press-
ing roller 46. Radially inside the shaft 52, a cylindrical
shaft 54 is provided to be rotatable relative to the shaft
52. The shaft 54 rotatably supports the yarn threading
assisting member 47.

[0043] The pressing roller 46 is rotatably supported by
a shaft 46a which is orthogonal to the second direction.
The pressingroller 46 is provided above the slidable com-
ponent 45 in the second direction. One end portion of the
shaft 46a is attached to the shaft 52. The pressing roller
46 is rotationally driven by a roller rotation device 53 to
be rotated about the shaft 52. The roller rotation device
53 is able to switch the posture of the pressing roller
between an initial posture (see FIG. 4(a)) in which the
pressing roller is substantially parallel to the first direction
and a pressing posture (see FIG. 9(a)) in which the press-
ing roller is substantially parallel to the third direction.
[0044] The yarn threading assisting member 47 tem-
porarily holds the yarns Y when the yarns Y are threaded
to the fulcrum guides 21. The yarn threading assisting
member 47 is provided above the pressing roller 46 in
the second direction. As shown in FIG. 4(a), in the yarn
threading assisting member 47, grooves 47a are formed
to be aligned in the longitudinal direction of the yarn
threading assisting member 47. Each of the grooves 47a
is open at one end. The intervals between the grooves
47a increase in the direction away from the open ends.
One end portion in the longitudinal direction of the yarn
threading assisting member 47 is attached to the shaft
54. The yarn threading assisting member 47 is rotation-
ally driven by an assisting member rotation device 55 so
as to berotated about the shaft 54. The assisting member
rotation device 55 is able to switch the posture of the yarn
threading assisting member 47 between aninitial posture
(see FIG. 4(a)) in which the yarn threading assisting
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member 47 is substantially parallel to the first direction
and a yarn threading posture (see FIG. 9(b)) in which the
yarn threading assisting member 47 is substantially par-
allel to the third direction.

(Electric Architecture of Spun Yarn Take-Up Machine)

[0045] Now, an electric architecture of the spun yarn
take-up machine 1 will be described with reference to a
block diagram in FIG. 5. As shown in FIG. 5, in the spun
yarn take-up machine 1, a take-up unit controller 101 is
provided in each take-up unit 3. The take-up unit control-
ler 101 controls members such as the first godet motor
111, the second godet motor 112, the motor 113, the
cylinder 114, the cylinder 115, the traverse motor 116,
and the winding motors 117. Although each take-up unit
3 includes two winding motors 117, FIG. 5 shows only
one winding motor 117. Furthermore, while FIG. 5 shows
only one traverse motor 116, each take-up unit 3 may
include plural traverse motors 116.

[0046] In the spun yarn take-up machine 1, further-
more, the yarn threading control unit 102 is provided in
the yarn threading robot 4. The yarn threading control
unit 102 controls members such as the main body moving
device 121, the arm motor 122, the suction 42, the cutter
44, the cylinder 51, the roller rotation device 53, and the
assisting member rotation device 55. The yarn threading
control unit 102 includes a storage unit 102a which stores
operation information related to operations of the above-
described components. While the roboticarm 32 includes
plural joints 32b and plural arm motors 122 correspond-
ing to the respective joints 32b, FIG. 5 shows only one
arm motor 122.

[0047] To the yarn threading control unit 102, a teach-
ing pendant 103 is electrically connected. The teaching
pendant 103 is used for performing teaching by which
operation information of the yarn threading robot 4 is
stored in the storage unit 102a. The teaching pendant
103 allows an operator to input, for example, information
regarding the posture and operation of the robotic arm
32. The teaching pendant 103 is arranged to be able to
send, to the yarn threading control unit 102, a signal in-
structing the yarn threading robot 4 to operate based on
inputinformation and a signal instructing the yarn thread-
ing control unit 102 to store input information. The teach-
ing pendant 103 is not required to be always connected
to the yarn threading control unit 102, and may be con-
nected to the yarn threading control unit 102 only when
an operator performs teaching.

[0048] In addition to the above, the spun yarn take-up
machine 1 includes a controller 100 which serves to con-
trol the entire machine. The controller 100 is electrically
connected with the take-up unit controllers 101 of the
take-up units 3 and the yarn threading control unit 102.
By controlling the take-up unit controllers 101 and the
yarn threading control unit 102, the controller 100 con-
trols the entire spun yarn take-up machine 1.

[0049] Inaknown yarn threading robot, yarn threading
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to plural fulcrum guides 21 is performed in such a way
that the yarn threading control unit 102 rigorously control
operations of the robotic arm 32. This method, however,
is disadvantageous in that an enormous time is required
for teaching by which information regarding the opera-
tions of the robotic arm 32 is stored in the yarn threading
control unit 102. Under this circumstance, there is a de-
mand for performing yarn threading in the yarn threading
robot by moving the yarn threading assisting member 47
along the assisting member guide unit 29. In the known
yarn threading robot, however, the yarn threading unit
33 is simply attached to the robotic arm 32. To be more
specific, the frame 41 (extending member 61) supporting
the yarn threading assisting member 47 is fixedly con-
nected to the robotic arm 32. For this reason, when the
yarn threading assisting member 47 is made contact with
the assisting member guide unit 29, repellent force of the
assisting member guide unit 29 is excessively applied to
the yarn threading assisting member 47, with the result
that the device may be damaged. This problem may be
solved by rigorously controlling the power in order to
properly cause the yarn threading assisting member 47
to be in contact with the assisting member guide unit 29.
Such control, however, is extremely unrealistic because
of its complexity and an inevitable cost increase.
[0050] To solve this problem, in the present embodi-
ment, the yarn threading robot 4 includes a below-de-
scribed cushion member 60 in order to prevent the ap-
plication of excessive force to the yarn threading assist-
ing member 47 when the yarn threading assisting mem-
ber 47 is in contact with the assisting member guide unit
29.

(Cushion Member)

[0051] The following will describe the structure of the
cushion member 60 with reference to FIG. 6(a) to FIG.
6(d). FIG. 6(a) shows the yarn threading unit 33 viewed
from above in the second direction. FIG. 6(b) shows the
yarn threading unit 33 viewed from one side in the third
direction. FIG. 6(c) shows the base end member 41a and
its surroundings viewed from above in the second direc-
tion. FIG. 6(d) is a cross section taken along a line VId-
VId in FIG. 6(c).

[0052] The cushion member 60 is provided to absorb
external force applied to the yarn threading assisting
member 47 provided in the yarn threading unit 33. As
shown in FIG. 6(a) to FIG. 6(d), the cushion member 60
includes the above-described extending member 61 (ro-
tatable component of the present invention), a rotation
shaft 62, and a torsion spring 63 (elastic member of the
present invention).

[0053] The extending member 61 extends in the first
direction. The yarn threading assisting member 47 is at-
tached to a leading end portion of the extending member
61. A base end portion (base end member 41a) in the
first direction of the extending member 61 is, via the ro-
tation shaft 62 extending in the second direction, at-
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tachedto alower part of an arm 32a which is at the leading
end of the robotic arm 32.

(Hereinafter, this arm 32a will be referred to as arm 64.)

[0054] The rotation shaft 62 is, for example, fixed to
the top surface of the base end member 41a and is ro-
tatably attached to a lower end portion of the arm 64 (see
FIG. 6(d)). With this arrangement, when external force
is applied, the extending member 61 is passively rotata-
ble about the rotation shaft 62, with respect to the arm 64.
[0055] The torsion spring 63 is provided to surround
the rotation shaft 62 (i.e., the rotation center of the ex-
tending member 61). As shown in FIG. 6(d), one end
portion 63a of the torsion spring 63 extends upward in
the second direction and is inserted into an insertion hole
65 which is formed in the bottom surface of the arm 64.
The other end portion 63b of the torsion spring 63 extends
downward in the second direction and is inserted into an
insertion hole 66 formed in the upper surface of the base
end member 41a. The torsion spring 63 is distorted and
elastically deformed when the extending member 61 is
passively rotated, and biases the extending member 61
and the yarn threading assisting member 47 toward the
original positions, by the elastic restoring force.

(Operation of Yarn Threading Assisting Member)

[0056] The following will describe the operation of the
yarn threading assisting member 47 with reference to
FIG. 7(a) and FIG. 7(b). FIG. 7(a) shows a change of the
posture of the yarn threading assisting member 47. FIG.
7(b) shows the movement of the yarn threading assisting
member 47 and the extending member 61 when external
force is applied to the yarn threading assisting member
47. The extending member 61 is schematically shown in
FIG. 7(a) and FIG. 7(b).

[0057] As shown in FIG. 7(a), the assisting member
rotation device 47 is switched by the assisting member
rotation device 55 between aninitial posture (see full lines
in FIG. 7(a)) in which the yarn threading assisting mem-
ber 47 is substantially parallel to the first direction and a
yarn threading posture (see two-dot chain lines FIG. 7(a))
in which the yarn threading assisting member 47 is sub-
stantially parallel to the third direction.

[0058] As shown in FIG. 7(b), the yarn threading as-
sisting member 47 is rotatable about the rotation shaft
62, together with the extending member 61 (see two-dot
chainlinesin FIG. 7(b)). To be more specific, the direction
in which the extending member 61 rotates intersects with
the direction in which the guide surface 29a extends when
the assisting member guide unit 29 takes the guide pos-
ture (i.e., the guide direction). Hereinafter, the direction
in which the extending member 61 rotates will be referred
to as an intersecting direction. When the yarn threading
assisting member 47 is on the right side of the assisting
member guide unit 29, the leading end portion of the yarn
threading assisting member 47 is close to the guide sur-
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face 29a in the intersecting direction, whereas the base
end portion of the yarn threading assisting member 47
is far from the guide surface 29a in the intersecting di-
rection. In the intersecting direction, a side close to the
guide surface 29a (i.e., guide surface 29a side) will be
referred to as one side, whereas a side far from the guide
surface 29a will be referred to as the other side.

[0059] When external force is applied to the yarn
threading assisting member 47 in the intersecting direc-
tion, the torsion spring 63 is distorted and hence the ex-
ternal force is absorbed. As the torsion spring 63 is dis-
torted, elastic restoring force is generated and the yarn
threading assisting member 47 is biased in the direction
opposite to the rotated direction. In FIG. 7(b), the yarn
threading assisting member 47 is biased toward the one
side (guide surface 29a side) in the intersecting direction
when rotated toward the other side in the intersecting
direction (see two-dot chain lines in FIG. 7(b)).

(Method of Yarn Threading)

[0060] The following will describe a method of causing
the yarn threading robot 4 to perform yarn threading to
the first godet roller 12, the second godet roller 13, and
the fulcrum guides 21, with reference to FIG. 8(a), FIG.
8(b), FIG. 9(a), FIG. 9(b), and FIG. 10. Each of FIG. 8(a)
and FIG. 8(b) illustrates yarn threading onto the first godet
roller 12 and the second godet roller 13. Each of FIG.
9(a) and FIG. 9(b) shows an operation to cause the yarn
threading assisting member 47 to hold yarns. FIG. 10
shows yarn threading to the fulcrum guides 21. The yarn
threading to the fulcrum guides 21 is equivalent to yarn
threading in the present invention.

[0061] Before the start of the yarn threading, the yarn
threading control unit 102 arranges the pressing roller 46
and the yarn threading assisting member 47 of the yarn
threading unit 33 to take initial postures. Furthermore,
the take-up unit controller 101 of the take-up unit 3 which
is the target of the yarn threading controls the motor 113
(see FIG. 5) to move the second godet roller 13 along
the guide rail 15, in order to position the second godet
roller 13 to be close to the first godet roller 12 (see one-
dot chain lines in FIG. 2). Furthermore, the take-up unit
controller 101 drives the cylinder 114 (see FIG. 5) to gath-
er the fulcrum guides 21 to the front side so that the ful-
crum guides 21 are close to one another (see FIG. 3(b)).
Furthermore, the take-up unit controller 101 drives the
cylinder 115 (see FIG. 5) to switch the posture of the
assisting member guide unit 29 from the initial posture
to the guide posture.

[0062] The yarn threading control unit 102 then con-
trols the main body moving device 121 to move the yarn
threading robot 4 to a position overlapping, in the front-
rear direction, the take-up unit 3 which is the target of the
yarn threading. Subsequently, the yarn threading control
unit 102 controls members such as the arm motor 122
and the suction 42 to cause the suction 42 to suck and
hold the yarns Y spun out from the spinning apparatus.

10

15

20

25

30

35

40

45

50

55

Furthermore, the yarn threading control unit 102 controls
the arm motor 122 to drive the robotic arm 32 and move
the yarn threading unit 33. To be more specific, the yarn
threading control unit 102 moves the yarn threading unit
33 while maintaining the yarn threading unit 33 to take a
posture with which the first direction is substantially par-
allel to the front-rear direction, the second direction is
substantially parallel to the vertical direction, and the third
direction is substantially parallel to the left-right direction.
With this arrangement, the yarn threading control unit
102 causes the yarn threading unit 33 to perform yarn
threading to the first godet roller 12 (see FIG. 8(a)), and
then causes the yarn threading unit 33 to perform yarn
threading to the second godet roller 13 (see FIG. 8(b)).
[0063] Subsequently, the yarn threading control unit
102 controls the roller rotation device 53 to switch the
posture of the pressing roller 46 from the initial posture
to the pressing posture (see two-dot chain lines in FIG.
9(a)). As a result, the pressing roller 46 is pressed onto
the yarns Y and rotates due to the friction force with the
yarns Y. With this, the intervals of the yarns Y are widened
at the part onto which the pressing roller 46 is pressed,
and the intervals of the yarns Y become substantially
identical with the intervals of the opening portions of the
grooves 47a of the yarn threading assisting member 47.
Furthermore, the yarn threading control unit 102 drives
the cylinder 51 to slide the slidable component 45 toward
the leading end side in the first direction (see an arrow
A1inFIG.9(a)). Asaresult, the pressingroller 46 pressed
onto the yarns Y slides toward the leading end side in
the first direction together with the slidable component
45, so as to move away from the suction 42 (see full lines
in FIG. 9(a)). Consequently, the inclination angle of the
yarns Y running from the pressing roller 46 toward the
suction 42 is decreased relative to the first direction, with
the result that differences between the positions where
the yarns Y leave the pressing roller 46 are reduced and
yarn shaking is suppressed.

[0064] Subsequently, the yarn threading control unit
102 controls the assisting member rotation device 55 to
switch the posture of the yarn threading assisting mem-
ber 47 from the initial posture to the yarn threading pos-
ture (see an arrow A2 in FIG. 9(b)). As a result, the
grooves 47a of the yarn threading assisting member 47
face the respective yarns Y onto which the pressing roller
46 is pressed. Subsequently, the yarn threading control
unit 102 controls the roller rotation device 53 to return
the posture of the pressing roller 46 from the pressing
posture to the initial posture. As a consequence, the
pressing roller 46 moves away from the yarns Y, and the
yarns Y are inserted into the respective grooves 47a. In
this way, the yarns Y are temporarily held by the yarn
threading assisting member 47.

[0065] Subsequently, in a state in which the yarn
threading assisting member 47 is positioned below the
fulcrum guides 21 and is not in contact with the assisting
member guide unit 29, the yarn threading control unit 102
drives the robotic arm 32 to move the yarn threading as-
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sisting member 47 rearward. To be more specific, the
yarn threading control unit 102 moves the yarn threading
assisting member 47 to the rear side of the rearmost ful-
crum guide 21 (i.e., to the far side of the farthest fulcrum
guide 21 in the guide direction) . Thereafter, as shown in
FIG. 10, the yarn threading control unit 102 drives the
robotic arm 32 to cause the leading end portion of the
yarn threading assisting member 47 to make contact with
the guide surface 29a of the assisting member guide unit
29 (see two-dot chain lines in FIG. 10).

[0066] In this connection, because the yarn threading
robot 4 is provided with the above-described cushion
member 60, repellent force from the guide surface 29a
to the yarn threading assisting member 47, which is ex-
erted when the leading end portion of the yarn threading
assisting member 47 makes contact with the guide sur-
face 29a of the assisting member guide unit 29, is ab-
sorbed by the cushion member 60. To be more specific,
the repellent force applied from the guide surface 29a to
the yarn threading assisting member 47 is absorbed in
such a way that the extending member 61 to which the
yarn threading assisting member 47 is attached rotates
about the rotation shaft 62 and the torsion spring 63 is
elastically deformed. This arrangement suppresses ex-
cessive force from being applied to the yarn threading
assistingmember47. Furthermore, with the arrangement
above, the elastic restoring force generated in the torsion
spring 63 biases the extending member 61 and the yarn
threading assisting member 47 toward the one side
(guide surface 29a side) in the intersecting direction. This
causes the yarn threading assisting member 47 to relia-
bly make contact with the guide surface 29a.

[0067] Subsequently, the yarn threading control unit
102 drives the robotic arm 32 to move the yarn threading
unit 33 atleast toward the near side in the guide direction
(see full lines and an arrow A3 in FIG. 10) while main-
taining the yarn threading assisting member 47 to be al-
ways in contact with the guide surface 29a. As a result,
the yarns Y inserted into the grooves 47a are threaded
to the corresponding fulcrum guides 21, respectively
(yarn threading). In this connection, the direction in which
the yarn threading unit 33 is moved is most preferably
substantially parallel to the guide direction. However, the
direction in which the yarn threading unit 33 is moved is
not limited to this direction. To put it differently, the direc-
tion in which the yarn threading unit 33 is moved may be
tilted leftward or rightward with respect to the guide di-
rection. For example, the yarn threading control unit 102
may move the arm 64 linearly rearward in the direction
parallel to the front-rear direction. Alternatively, the yarn
threading control unit 102 may arrange the moving dis-
tance of the arm 64 in the intersecting direction to be
shorter than the required moving distance of the yarn
threading assisting member 47 in the intersecting direc-
tion. Also in this case, the yarn threading assisting mem-
ber 47 is controlled to be always in contact with the guide
surface 29a while yarn threading to the fulcrum guides
21 is being performed. As such, the yarns Y are threaded
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tothe corresponding fulcrum guides 21 even if the moving
direction of the yarn threading unit 33 is not rigorously
controlled as compared to the case where the assisting
member guide unit 29 is not provided.

[0068] After the yarn threading to the fulcrum guides
21 is completed, the take-up unit controller 101 moves
the second godet roller 13 and the fulcrum guides 21 to
the positions for the winding. Furthermore, the yarn
threading control unit 102 returns the posture of the yarn
threading assisting member 47 from the yarn threading
posture to the initial posture.

(Teaching Method for Yarn Threading Robot)

[0069] The following will describe a teaching method
of causing the yarn threading control unit 102 of the yarn
threading robot 4 to store operation information regarding
yarn threading, with reference to FIG. 11 and FIG. 12.
FIG. 11 is a flowchart showing the steps of the teaching.
FIG. 12 shows the movement of the yarn threading unit
33 during the teaching.

[0070] In the present embodiment, an operator per-
forms the teaching by operating the teaching pendant
103 (see FIG. 5). It is assumed that teaching for the yarn
threading to the first godet roller 12 and the second godet
roller 13 has already been done. In the present embod-
iment, the operator performs the teaching in a state in
which the yarn threading assisting member 47 does not
hold the yarns Y.

[0071] To begin with, the operator operates the teach-
ing pendant 103 to provisionally set a start position and
an end position of yarn threading to the fulcrum guides
21 of a take-up unit 3 (S101). The start position is, for
example, the position of the leading end portion of the
extending member 61 (see FIG. 12) at the start of the
yarn threading to the fulcrum guides 21. Similarly, the
end position is, for example, the position of the leading
end portion of the extending member 61 at the end of the
yarn threading. As a matter of course, information re-
garding the positions of another member such as the arm
64 may be input to the teaching pendant 103, as the start
position and the end position.

[0072] Subsequently, the operator operates the teach-
ing pendant 103 to check the operation of the yarn thread-
ing robot 4, while the yarn threading assisting member
47 does not hold the yarns Y (S102). To be more specific,
based onthe operationinformationinputinthe step S101,
the yarn threading robot 4 is actually driven (see an arrow
A4 in FIG. 12).

[0073] In the operation check above, the operator
checks, visually for example, whether the yarn threading
assisting member 47 is always in contact with the guide
surface 29a from the start to the end of the operation
(S103). When the yarn threading assisting member 47
is always in contact with the guide surface 29a from the
start to the end of the operation (Yes in S103), the oper-
ator operates the teaching pendant 103 to cause the stor-
age unit 102a of the yarn threading control unit 102 to



17 EP 3 712 097 A1 18

store information (operation information) regarding the
start position and the end position (S104). In this way,
the operation information is stored so that the contact
between the yarn threading assisting member 47 and the
guide surface 29a is maintained from the start to the end
of the yarn threading. When the yarn threading assisting
member 47 is detached from the guide surface 29a during
the time from the start to the end of the operation (No in
S103), the operator returns to the step S101 and per-
forms the provisional setting of the start position and the
end position again. Also in this case, the information re-
garding the start position and the end position can be
easily corrected by visually recognizing the distance be-
tween the leading end portion of the yarn threading as-
sisting member 47 and the guide surface 29a during the
operation check.

[0074] The operation information stored in the yarn
threading control unit 102 may be (duplicated and) used
for yarn threading in another take-up unit 3. Typically,
the relative positions of the yarn threading robot 4 and
the fulcrum guides 21 may be slightly different between
the take-up units 3. For this reason, in the known method
in which rigorous control of the operation of the yarn
threading robot 4 is performed, it is necessary to perform
teaching to each of all take-up units 3 which are potential
targets of yarn threading. In this regard, the present em-
bodiment only requires that the contact between the yarn
threading assisting member 47 and the guide surface
29a is maintained from the start to the end of the yarn
threading. The number of times of the teaching is there-
fore reduced, and the time required for the teaching is
further shortened.

[0075] As described above, when the yarn threading
assisting member 47 makes contact with the guide sur-
face 29a in the yarn threading, the cushion member 60
absorbs the repellent force from the guide surface 29a
to the yarn threading assisting member 47. It is therefore
possible to suppress the application of excessive force
to the yarn threading assisting member 47, when the yarn
threading assisting member 47 of the yarn threading ro-
bot4 isin contact with the assisting member guide unit29.
[0076] In addition to the above, because the yarn
threading assisting member 47 is biased toward the
guide surface 29a side by the torsion spring 63 during
the yarn threading, the yarn threading assisting member
47 is actively made contact with the guide surface 29a
within a range of elastic deformation of the torsion spring
63. Itis therefore possible to easily make the yarn thread-
ing assisting member 47 in contact with the guide surface
29a, without needing rigorous position control of the yarn
threading assisting member 47.

[0077] Inaddition to the above, because the extending
member 61 which is rotatable and to which the yarn
threading assisting member 47 is attached is biased, the
movable range of the yarn threading assisting member
47 is widened as the yarn threading assisting member
47 is attached to the leading end portion of the extending
member 61 as in the present embodiment.
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[0078] In addition to the above, the extending member
61 is biased with a simple arrangement using the torsion
spring 63. The biasing force is therefore easily adjusta-
ble.

[0079] In addition to the above, as the yarn threading
assisting member 47 is moved while being always in con-
tact with the guide surface 29a in the yarn threading, the
yarns Y are reliably threaded to the fulcrum guides 21. It
is therefore possible to successfully perform the yarn
threading without needing rigorous control of the robotic
arm 32 and the arm motor 122.

[0080] In addition to the above, because the moving
path of the yarn threading assisting member 47 is deter-
mined in advance by the guide surface 29a of the assist-
ing member guide unit 29, the number of times of the
operation check is significantly reduced as compared to
cases where the yarn threading is performed without us-
ing the assisting member guide unit29. The time required
for the teaching is therefore significantly shortened.
[0081] In addition to the above, because the operation
information is stored in the controller so that the yarn
threading assisting member 47 moves along the guide
surface 29a, the yarn threading assisting member 47
moves along a correct path. It is therefore possible to
perform correct teaching even when the yarn threading
assisting member 47 does not hold the yarns. Because
it is unnecessary to cause the yarn threading assisting
member 47 to hold the yarns Y during the teaching, the
time required for the teaching is dramatically shortened.
[0082] 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) While in the embodiment above the extending
member 61 and the yarn threading assisting member
47 are biased by the torsion spring 63, the disclosure
is not limited to this arrangement. For example, as
shown in FIG. 13, the extending member 61 is con-
nected to the arm 64 by a tension coil spring 71. With
this arrangement, when the yarn threading assisting
member 47 makes contact with the assisting mem-
ber guide unit 29, the repellent force from the guide
surface 29a to the yarn threading assisting member
47 is absorbed by the tension coil spring 71.

(2) While in the embodiment above both of the ex-
tending member 61 and the yarn threading assisting
member 47 are biased, the disclosure is not limited
to this arrangement. For example, the extending
member 61 may be fixed to the arm 64 and the yarn
threading assisting member 47 may be movable in
the direction orthogonal to the extending member
61. Based on this arrangement, the yarn threading
assisting member 47 may be biased toward the
guide surface 29a side in the intersecting direction
by, for example, a compression coil spring or an elas-
tic member made of rubber, etc.
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(3) While in the embodiment above the cushion
member 60 includes an elastic member such as a
spring or rubber, the disclosure is not limited to this
arrangement. For example, the repellent force from
the guide surface 29a may be absorbed by a flexible
member made of, for example, low-resilient ure-
thane. In this case, because the yarn threading as-
sisting member 47 may not be biased toward the
guide surface 29a side, the robotic arm 32 is prefer-
ably controlled in the yarn threading so that the arm
64 gradually approaches the guide surface 29a in
the intersecting direction. In addition, a driving unit
for restoring the flexed flexible member may be pro-
vided. After the end of the yarn threading, the flexible
member may be reliably restored by the driving unit.
(4) While in the embodiment above the teaching is
performed while no yarns Y are threaded to the yarn
threading assisting member 47, the disclosure is not
limited to this arrangement. The teaching may be
performed in a state in which the yarns Y are thread-
ed to the yarn threading assisting member 47.

(5) While in the embodiment above the second godet
roller 13 is movable between the position where the
yarn threading of the yarns Y is performed and the
position where the winding of the yarns Y is per-
formed, the disclosure is not limited to this arrange-
ment. The second godet roller 13 may not be mov-
able.

(6) While in the embodiment above the spun yarn
take-up machine 1 includes plural take-up units 3,
the disclosure is notlimited to this arrangement. Only
one take-up unit 3 may be included.

(7) While in the embodiment above the yarn thread-
ing control unit 102 controls the operation of the yarn
threading robot 4, the disclosure is not limited to this
arrangement. For example, the controller 100 may
control the operation of the yarn threading robot 4.

(8) While in the embodiment above the fulcrum
guides 21 are movable to be gathered to the front
side, the disclosure is not limited to this arrangement.
The fulcrum guides 21 may not be movable.

(9) The present invention can be applied not only to
the spun yarn take-up machines 1 but also to various
textile machines including an automatic yarn thread-
ing device such as the yarn threading robot 4.

Claims

A textile machine (1) comprising:

a winding device (14) which includes a bobbin
holder (24) supporting bobbins (B) which are
aligned along a bobbin axial direction and ful-
crum guides (21) about which yarns (Y) wound
onto torespective bobbins (B) are traversed, the
winding device (14) being configured to wind the
yarns (Y) onto the bobbins (B); and
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an automatic yarn threading device (4) which
includes a yarn threading assisting member (47)
configured to temporarily hold the yarns (Y) and
a driving mechanism (32) configured to drive
and move the yarn threading assisting member
(47), the driving mechanism (32) driving the yarn
threading assisting member (47) so that the au-
tomatic yarn threading device (4) performing
yarn threading of threading the yarns to the ful-
crum guides (21),

the winding device (14) including an assisting
member guide unit (29) on which a guide surface
(29a) is formed to guide the yarn threading as-
sisting member (47) in a guide direction having
a component in the bobbin axial direction, and
the automatic yarn threading device (4) includ-
ing a cushion member (60) which absorbs re-
pellent force applied from the guide surface
(29a) to the yarn threading assisting member
(47).

The textile machine (1) according to claim 1, where-
in, the cushion member (60) includes an elastic
member (63) which biases, by means of elastic re-
storing force, the yarn threading assisting member
(47)toward the guide surface (29a) in an intersecting
direction intersecting with the guide direction.

The textile machine (1) according to claim 2, where-
in,

the cushion member (60) includes a rotatable com-
ponent (61) which is rotatable in the intersecting di-
rection, the yarn threading assisting member (47)
being attached to the rotatable component (61), and
the elastic member (63) biases the rotatable com-
ponent (61) toward the guide surface (29a) in the
intersecting direction.

The textile machine (1) according to claim 3, where-
in, the elastic member (63) is a torsion spring (63)
provided to surround arotation center of the rotatable
component (61).

The textile machine (1) according to any one of
claims 1 to 4, further comprising:

a controller (102) which is configured to control
the driving mechanism (32),

the controller (102) controlling the driving mech-
anism (32) so that the yarn threading assisting
member (47) moves while being always in con-
tact with the guide surface (29a).

A teaching method of performing teaching to store
operation information regarding the yarn threading
in the controller (102) controlling the driving mecha-
nism (32), in the textile machine of any one of claims
1to 5,
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the method comprising the step of storing the oper-
ation information in the controller (102) so that the
yarn threading assisting member (47) is always in
contact with the guide surface (29a) from start to end
of the yarn threading.

The teaching method according to claim 6, wherein,
the teaching is performed while the yarn threading
assisting member (47) does not hold the yarns (Y).
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