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(54) CREEL ROBOT

(57) To provide a creel robot capable of changing a
rotation angle of a peg around a vertical axis of a creel
stand as a rotational axis with high accuracy and capable
of facilitating supplying of a yarn feeding package to the
creel side and collecting of an empty take-up tube. The
creel robot includes: a peg driving mechanism 46 con-
figured to rotationally drive the peg 25 around a vertical
direction as a rotational axis; an arm mechanism 41 in
which the peg drivingmechanism 46 is provided, the arm
mechanism configured to be switchable between a con-
nection state for a transmitting rotary driving force of the
peg driving mechanism 46 to the peg 25 by advancing
and connecting to the peg 25 and a non-connection state
for transmitting no rotary driving force of the peg driving
mechanism46 to the peg 25 by separating and retreating
from the peg 25; and an engagement mechanism 45
provided in the arm mechanism 41 and configured to
be engaged with the creel stand 2 during the connection
state of the peg driving mechanism 46.
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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The present invention relates to a creel robot.

DESCRIPTION OF THE BACKGROUND ART

[0002] Regarding a technology of a creel robot config-
ured to supply a yarn feeding package to a peg of a creel
stand for holding a yarn feeding package in which a yarn
is wound around an empty take-up tube and to collect the
empty take-up tube, Patent document 1 discloses a
technology for forming a yarn-feeding changing robot
of a traveling carriage traveling on rails serving as a
carriage traveling path, a yarn-feeding changer movably
arranged up and down relative to the traveling carriage,
and a workbench moving up and down in turn with the
yarn-feeding changer, configured so that a peg shaft of a
creel is rotated by a peg open mechanism of the yarn-
feeding changer based on a vertical axis of a creel stand
as a rotational axis, and in a state of being stopped at a
predetermined rotation angle, a full package is supplied
to the creel side by a yarn-feeding changingmechanism.

(Prior Art Documents)

(Patent Documents)

[0003] Patent Document 1: Japanese Patent Applica-
tion Publication No. H06‑056349

(Problems to be Solved)

[0004] Incidentally, when the peg shaft of the creel is
rotated around the vertical axis of the creel stand as the
rotational axis and is stopped at the predetermined rota-
tion angle, the peg open mechanism of the yarn-feeding
changer and the like sway due to an inertial force at the
timeof start andendof rotation due to aweight of the yarn
feeding package, thereby making it difficult to stop the
peg shaft at the predetermined rotation angle. Conse-
quently, stopping accuracy decreases regarding the ro-
tation angle of the peg as around the vertical axis of the
creel stand as the rotational axis, and there is room for an
improvement in that such decreased stopping accuracy
makes it difficult for the yarn-feeding changing mechan-
ism to supply the full package to the creel side.

SUMMARY OF THE INVENTION

[0005] The present invention has beenmade in view of
the above-described technical problems, and an object
thereof is to provide a creel robot capable of changing a
rotation angle of a peg around a vertical axis of a creel
stand as a rotational axis with high accuracy and capable

of facilitating to supplyayarn feedingpackage to thecreel
side and to collect an empty take-up tube.

(Means for Solving Problems)

[0006] A first aspect of the present invention is a creel
robot capable of advancing/retreating movement with
respect to a creel stand for supporting a peg that can
hold a yarn feeding package around which a yarn is
wound,

the creel robot configured to supply the yarn feeding
package to the peg,
the creel robot comprising:

a peg drivingmechanism configured to rotation-
ally drive the peg around a vertical direction as a
rotational axis;
an arm mechanism in which the peg driving
mechanism is provided, the arm mechanism
configured to be switchable between a connec-
tion state for a transmitting rotary driving force of
the peg drivingmechanism to the peg by advan-
cing and connecting to the peg and a non-con-
nection state for transmitting no rotary driving
force of the pegdrivingmechanism to the pegby
separating and retreating from the peg; and
an engagementmechanism provided in the arm
mechanism and configured to be engaged with
the creel standduring the connection state of the
peg driving mechanism.

[0007] According to theabove-described first aspect of
the creel robot, when the peg driving mechanism pro-
vided in the arm mechanism is shifted to the connection
state with respect to the peg by advancing the arm
mechanism, and the rotary driving forceof thepegdriving
mechanism is transmitted to the peg and the peg is
rotated around the vertical axis of the creel stand as
the rotational axis, an inertial force at the time of rotating
is occur at a portion where the peg driving mechanism is
installed in the arm mechanism. However, the engage-
ment mechanism is engaged with the creel stand during
the connection state of the peg driving mechanism, and
therefore it is possible to prevent sway of the peg open
mechanism and the like in the yarn-feeding changer due
to the inertial force. Consequently, since it becomes
possible to change the rotation angle of the pegwith high
accuracyat the start andendof rotationof the pegaround
the vertical axis of the creel stand as the rotational axis, it
is possible to facilitate the supply of the yarn feeding
package around which the yarn is wound and the collec-
tion of the empty take-up tube.
[0008] A second aspect of the present invention is the
creel robot in the above-described first aspect, wherein
preferably

the creel stand includes a column support member
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longitudinally provided in the vertical direction,
wherein
the engagement mechanism includes an engage-
ment plate including a recessed portion at a tip
portion in an advancing direction of the armmechan-
ism, and the recessed portion that can be fitted to the
column support member of the creel stand, the en-
gagementmechanismconfigured to engagewith the
creel stand by fitting the recessed portion of the
engagement plate to the column support member
of the creel stand.

[0009] According to the above-described second as-
pect of the creel robot, by using a simple configuration
and operation of fitting the recessed portion of the en-
gagement plate to the column support member of the
creel stand, the engagement mechanism can be en-
gaged with the creel stand, making it possible to change
the rotationangleof thepegwithhighaccuracyat the time
of rotationally driving around the vertical axis of the creel
stand as the rotational axis.
[0010] A third aspect of the present invention is the
creel robot in the above-described second aspect,
wherein preferably the engagement mechanism in-
cludes:

a pin member pivotally supporting a rear end portion
in the engagement plate, the pin member having a
central axis that is orthogonal to an advancing/re-
treating direction of the arm mechanism, the central
axis matched to an orthogonal direction with respect
to the vertical direction; and
a posture switching mechanism rotatably coupled
between a pivotally supporting position by the pin
member of the engagement plate and a formation
position of the recessed portion, the posture switch-
ing mechanism configured to switch between a lat-
eral posture taken when the armmechanism advan-
ces/retreats and a longitudinal posture taken when
the arm mechanism is on standby by rotating the
engagement plate around the pin member as a
rotational axis.

[0011] According to the above-described third aspect
of the creel robot, when the peg is not rotated, a length of
the engagement mechanism in the advancing/retreating
direction can be shortened by setting the engagement
plate in the longitudinal posture by the posture switching
mechanism. Consequently, it is possible to prevent the
engagement mechanism from being an obstacle when
the creel robot moves.
[0012] A fourth aspect of the present invention is the
creel robot in any one of the above-described preceding
aspects, wherein preferably the recessed portion of the
engagement plate is opened with a larger size than a
diameter of the column support member of the creel
stand and is gradually reduced from the opening to a
middle of a bottom to a size equal to the diameter of the

column support member.
[0013] According to the above-described fourth aspect
of the creel robot, since the recessed portion of the
engagement plate is opened with the larger size than
the diameter of the column support member when the
recessed portion of the engagement plate is fitted to the
column support member of the creel stand, the recessed
portion of the engagement plate can be fitted to the
column support member even when there is some posi-
tion misalignment.
[0014] Afifthaspect of thepresent invention is the creel
robot in any one of the above-described preceding as-
pects, wherein preferably the engagementmechanism is
capable of advancing/retreating movement with respect
to the creel stand independently from the arm mechan-
ism.
[0015] According to theabove-described fifth aspect of
thecreel robot, theengagementmechanism is capableof
advancing/retreating movement with a movement
amount andmovement timing independent from amove-
ment amount andmovement timing of advancing/retreat-
ingmovement by the armmechanism. Consequently, for
example, by moving the engagement mechanism with a
larger movement amount than that of the arm mechan-
ism, a position of the engagementmechanismat the time
of the non-connection state can be set within a range of a
total length of the arm mechanism. Moreover, the en-
gagement mechanism is engaged with the creel stand in
advance to fix a positional relationship between the arm
mechanism and the creel stand, and then the peg driving
mechanism is connected to the peg, thereby stabilizing
the connection state thereto.
[0016] A sixth aspect of the present invention is the
creel robot in any one of the above-described preceding
aspects, wherein preferably the peg includes:

an externally fitted member provided rotatably
around the vertical direction as the rotational axis
and externally fitted to the column support member;
a yarn feeding package holding mechanism pro-
vided on the externally fitted member and holding
the yarn feeding package; and
a rotation transmission unit that enables to transmit,
to the peg, the rotary driving force from the peg
driving mechanism around the vertical direction as
the rotational axis, wherein
when the armmechanism is in the connection state,
the peg driving mechanism and the rotation trans-
mission unit are connected to each other, and the
pegdrivingmechanismperforms rotationally driving,
and thereby the externally fitted member rotates
around the vertical direction as the axis, changing
an orientation in a horizontal direction of the yarn
feeding package holding mechanism.

[0017] According to the above-described sixth aspect
of the creel robot, it becomes possible to change the
orientation in the horizontal direction of the package
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holding mechanism while preventing of the yarn-feeding
changer from the sway due to the inertial force, evenwith
a simple configuration of merely connecting the peg
driving mechanism and the rotation transmission unit
to rotationally drive the peg driving mechanism.
[0018] A seventh aspect of the present invention is the
creel robot in any one of the above-described preceding
aspects, preferably further comprising a stand-side en-
gagement member provided on the creel stand and en-
gaged with the engagement mechanism.
[0019] According to the above-described seventh as-
pect of the creel robot, an amount of advancement for
engaging the engagement mechanism with the creel
stand can be adjusted by the stand-side engagement
member.
[0020] The creel robot according to the present inven-
tionmay be formed ofmerely the configuration described
as the creel robot described in the above-described first
aspect, or may be formed of freely combining the con-
figuration described in the above-described first aspect
with the configuration(s) described in any of the above-
described second to seventh aspects, to the extent that
consistency can be achieved. When combining the con-
figuration described in the above-described first aspect
with the configuration(s) described in any of the above-
described second to seventh aspects, all or part of the
configuration described in the above-described first as-
pect can be combined with all or part of configurations of
described in the above-described second to seventh
aspects, to the extent that consistency can be achieved.
[0021] (Advantageous Effects of the Invention)
[0022] According to the present invention, it is possible
to provide a creel robot capable of changing a rotation
angle of a peg around a vertical axis of a creel stand as a
rotational axis with high accuracy and capable of facil-
itating supplying of a yarn feedingpackageand collecting
of an empty take-up tube.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

FIG. 1 is an explanatory view illustrating a relation-
ship between a yarn-feeding changer and a creel
stand.
FIG. 2 is an explanatory view illustrating a relation-
ship between a creel robot and the creel stand.
FIG. 3 is a perspective view of the yarn-feeding
changer.
FIG. 4 is an explanatory view illustrating a relation-
ship between an engagement plate of an engage-
ment mechanism and a second column support.
FIG. 5 is a plan view illustrating a state where the
creel robot is provided with an engagement advan-
cing/retracting mechanism.
FIG. 6 is an explanatory view illustrating a relation-
ship between the engagement plate of the engage-
ment mechanism and the second column support.

FIG. 7 is an explanatory view illustrating a relation-
ship between the engagement plate of the engage-
ment mechanism and a stand-side engagement
member.
FIG. 8 is an explanatory view illustrating a relation-
ship between the engagement plate of the engage-
ment mechanism and the stand-side engagement
member.

DESCRIPTIONS OF EMBODIMENTS OF THE IN-
VENTION

[0024] Hereinafter, embodiments for carrying out the
present invention will be described with reference to the
drawings. In the following description, a "Z direction"
illustrated in thediagrams corresponds to a vertical direc-
tion (up-and-down direction) and an "X direction" corre-
sponds to a horizontal direction. A "Y direction" corre-
sponds to a horizontal direction orthogonal to the "X
direction" and is also orthogonal to the Z direction.

(Creel Stand 2)

[0025] A "creel stand 2" illustrated in FIG. 1 is provided
for a false-twist texturing process of synthetic fibers. The
creel stand 2 is configured to support a peg 25 capable of
holding a yarn feeding package around which a yarn is
wound. As illustrated as a specific example, the creel
stand 2 includes a creel base 21, and a first column
support 22, a second column support 23, a partition plate
24, and a peg 25. The creel base 21 is disposed on a floor
surface or the like, and supports the first column support
22 and the second column support 23. The first column
support 22 and the second column support 23 are long-
itudinally provided on the creel base 21. The first column
support 22 extends along the Z direction (vertical direc-
tion). The first column supports 22 are arrayed at equal
intervals in the Y direction. The First column supports 22
are disposed on one side F1 in the X direction in the creel
stand 2. The second column support 23 extends along
the Z direction. The second column supports 23 are
disposed in pairs in the Y direction, and a plurality of
pairs of second column supports 23, 23 are arranged in
the Y direction. The second column support 23 supports
the peg 25 so as to be rotatable around the second
column support 23 as a rotational axis and is disposed
on the other side F2 in the X direction in the creel stand 2.
The other side F2 in the X direction is a side along which
the creel robot 1 travels and is a side where an operator
who performs a yarn splicing operation works. The parti-
tion plate 24 is provided so as to extend across the first
column support 22 and the second column support 23.
The partition plates 24 are plate-shaped members and
are disposed to be spaced at predetermined intervals in
the Z direction. The partition plate 24 prevents the yarn
feeding package from falling off the peg 25.
[0026] As illustrated in FIG. 2, the present embodiment
describes the case where the other sides F2, F2 in the X

5

10

15

20

25

30

35

40

45

50

55



5

7 EP 4 541 743 A1 8

direction in two creel stands 2, 2 are arranged opposite to
each other, and the creel robot 1 disposed between the
creel stands 2, 2 is configured to be able to travel along
the creel stands 2, 2. However, the present invention is
not limited to such a case, and the creel robot 1 may be
configured to travel along a single creel stand 2.

(Overview of Creel Robot 1)

[0027] As illustrated in FIG. 2, the creel robot 1 is
capable of advancing/retreating movement in the X di-
rectionwith respect to the creel stand 2 for supporting the
peg 25 (refer to FIG. 1) capable of holding a yarn feeding
packagearoundwhicha yarn iswound, and is configured
to supply the yarn feeding package to the peg 25. Spe-
cifically, the creel robot 1 includes: a yarn-feeding chan-
ger 4; a travelingmechanism11 that is disposed between
the creel stands 2, 2 and travels along the creel stands 2,
2; an up-and-down mechanism 12 that is longitudinally
provided on traveling mechanism 11 and moves up and
down the yarn-feeding changer 4 in an up-and-down
direction; and a bridging mechanism 13 that is provided
at an upper end portion of the up-and-down mechanism
12 and is bridged over the creel stands 2, 2 in order to
stabilize a distance between the up-and-down mechan-
ism 12 and the creel stands 2, 2. The creel robot 1 is
capable of performing a process of transporting the yarn
feeding package stored in a raw yarn storage unit, which
is not illustrated, to the creel stand 2 to be supplied to
each peg 25, and a process of collecting, after all the
yarns are unwound from the yarn feeding package,
empty take-up tubes around which the yarn is not wound
from the peg 25 and supplying the collected empty take-
up tubes into an empty take-up tube collection box
through an empty take-up tube collection chute, which
is not illustrated.
[0028] The "yarn" used herein is exemplified by syn-
thetic fibers, such as polyester. The "yarn feeding pack-
age" is a winding-type package for supplying a yarn
(synthetic fiber) used in a manufacturing process, such
as a false-twist texturing machine. The yarn feeding
package is composed of a take-up tube having a cylind-
rical shape of a center part, and the yarn wound around
the take-up tube, and is held by inserting the peg shaft
251 of the peg 25 inside the take-up tube.

(Peg 25)

[0029] Returning to FIG. 1, the peg 25 supports the
yarn feeding package. The peg 25 is provided on the
second column support 23. A plurality of pegs 25 are
disposed to be spacedat predetermined intervals in theZ
direction on the second column support 23. The peg 25 is
disposed between two partition plates 24 in the Z direc-
tion. The pegs 25 are arranged in pairs corresponding to
the second column supports 23, 23 arranged in a pair,
andaplurality of pairs of pegs25, 25arearranged in theY
direction.Moreover, the yarn of the yarn feeding package

supported by one pair of pegs (the first peg) 25 and the
yarn of the yarn feeding package supported by the other
pair of the pegs 25 are connected to each other, and
thereby a single yarn is continuously supplied from two
yarn feeding packages each supported by the pair of
pegs25, 25 to theprocessingunit 3which performs false-
twist texturing and the like.
[0030] The peg 25 includes a pair of peg shafts 251,
251, a peg body member 252, an externally fitted mem-
ber 253, and a rotation transmission member 254. The
pair of peg shafts 251, 251 rotatably support the yarn
feeding package. The pair of peg shafts 251, 251 are
arranged spaced at a predetermined interval so as to be
parallel to each other. The peg shafts 251, 251 support
the yarn feeding package by being inserted into the take-
up tube of the yarn feeding package. Twopeg shafts 251,
251 are supported by the peg body member 252. The
second column support 23 of the creel stand 2 is inserted
into the peg body member 252, and thereby the peg
shafts 251, 251 are rotatable around the rotational axis
in the Z-axial direction.
[0031] A lower end portion of the externally fittedmem-
ber 253 formed in a cylindrical shape is connected to the
pegbodymember 252. The second column support 23 of
the creel stand 2 is inserted into the externally fitted
member 253. In contrast, the rotation transmissionmem-
ber 254 is connected to an upper end portion of the
externally fitted member 253. The rotation transmission
member254 is formed inagear shapeof aGenevawheel
constituting a Geneva mechanism, and a gear part 254a
is formed in a wave shape or an arc shape. The rotation
transmission member 254 is rotated by driving the peg
driving mechanism 46 described below to rotate the peg
body member 252 through the externally fitted member
253, thereby, rotating the peg shafts 251, 251 supported
by the peg bodymember 252 at a predetermined rotation
angle. Consequently, the peg 25 can be rotated between
a first rotation state; a second rotation state; and a third
rotationstate. Thefirst rotationstate is a stateof a rotation
angle where the yarn feeding package is supported so
that the yarn can be supplied to the processing unit 3 that
performs false twisting of the yarn. The second rotation
state is a state of a rotation angle where the yarn feeding
package is supported so that the yarn feeding package
canbechanged (so that the take-up tubecanbecollected
and the yarn feeding package can be attached). The third
rotation state is a state of a rotation angle where the yarn
feeding package is attached to the peg 25 being in the
second rotation state and then is directed in one direction
between the first rotation state and the second rotation
state. It is tobenoted that since the third rotationstatehas
the rotation angle different from those of the first rotation
state and the second rotation state, it is possible to easily
let the operator recognize that the yarn splicing operation
is not completed and is possible to prevent operator from
overlooking the operation after the yarn feeding package
is attached to the peg 25.
[0032] In more details, in a first rotation state where a
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tip portion of the peg shaft 251 faces the creel robot 1 side
and a shaft center of the peg shaft 251 intersects with an
inclination angle of approximately 45 degrees with re-
spect to theXdirection, theyarn isunwound from theyarn
feeding package supported by the peg shaft 251 and is
supplied to the processing unit 3. Subsequently, when all
the yarns are unwound from the yarn feeding package,
and the peg shaft 251 supports an empty take-up tube
around which no yarn is wound, the tip portion of the peg
shaft 251 faces theother sideF2 in theXdirectionand the
shaft center of the peg shaft 251 is rotated so as to be
matched to the X direction, and thereby the peg 25 is
shifted to the second rotation state. Then, during the
second rotation state, the empty take-up tube, which is
a used yarn feeding package, is extracted from the peg
shaft 251, and is changed to an unused yarn feeding
package.
[0033] The tip portion of the peg shaft 251 then faces
the Y direction, and the peg 25 is rotated so that the shaft
center of the peg shaft 251 is orthogonal to the X direc-
tion.Consequently, thepeg25 is in the third rotationstate,
which is one rotation state between the first rotation state
and the second rotation state. The yarn feeding package
supported by the peg 25 in the third rotation state looks
significantly different from the yarn feeding package
supported by the peg 25 in the first rotation state, when
viewed from the creel robot 1 side. Therefore, the opera-
tor can recognize the peg 25 located in the third rotation
state in distinction from the peg 25 located in the first
rotation state or the second rotation state. In otherwords,
the operator can easily recognize the yarn feeding pack-
age supported by the peg 25 for which the attachment
work of the yarn feeding package has been completed
but the yarn splicing operation has not yet been com-
pleted and these operations should be performed.

(Details of Creel Robot 1)

[0034] As illustrated inFIG.3, the creel robot 1 includes
a yarn-feeding changer 4. The yarn-feeding changer 4
includes an arm mechanism 41, a yarn feeding package
holding mechanism 43, a rotation mechanism 42 config-
ured to independently rotate the arm mechanism 41 and
the yarn feeding package holdingmechanism 43, and an
empty take-up tube accommodating mechanism 44.

(Rotation Mechanism 42)

[0035] The rotation mechanism 42 includes a first mo-
tor 421 and a second motor 423 arranged in parallel to
each other. The firstmotor 421 and the secondmotor 423
are arranged so that a shaft center of a motor rotational
axis ismatched to a traveling direction of the creel robot 1
(Y direction). A first rotational direction changing me-
chanism 422 and a second rotational direction changing
mechanism 424 each configured to change a rotational
direction of a motor rotational axis into an orthogonal
direction are respectively coupled with the motor rota-

tional axes of a firstmotor 421 and the secondmotor 423.
A first gear 425 and a second gear 426 horizontally
arranged are respectively meshed with gears on output
side of the first rotational direction changing mechanism
422 and the second rotational direction changing me-
chanism424. The first gear 425 and the second gear 426
are arranged so as to overlap each other in the up-and-
down direction such that the first gear 425 is located
above the second gear 426, and rotational axes thereof
are set in the vertical direction and are matched to each
other.
[0036] One end of the arm mechanism 41 is provided
on an upper surface of the first gear 425. The rotational
axis of the armmechanism41 ismatched to the rotational
axis of a first gear 425, and the first gear 425 rotates the
other end of the armmechanism 41 around the rotational
axis. In contrast, one end of the yarn feeding package
holding mechanism 43 is provided on a lower surface of
the second gear 426. A rotational axis of the yarn feeding
package holding mechanism 43 is matched to the rota-
tional axis of a secondgear 426, and the secondgear 426
rotates the other end of the yarn feeding package holding
mechanism 43 around the rotational axis.

(Yarn Feeding Package Holding Mechanism 43)

[0037] The yarn feeding package holding mechanism
43has apair of rod-likemembers 431, 431, and a holding
mechanism support body 432 that supports the rod-like
members 431, 431. The rod-like members 431, 431 are
supported in a cantilevermanner by the holdingmechan-
ism support body 432 and are horizontally arranged.
Moreover, the rod-like members 431, 431 are set in
parallel to each other. The yarn feeding package holding
mechanism 43 is configured to hold the yarn feeding
package by inserting the pair of rod-like members 431,
431 into the take-up tube of the yarn feeding package.
The holdingmechanism support body 432 is coupled to a
lower surfaceof the secondgear 426 inaportion,which is
the other end of the yarn feeding package holding me-
chanism 43.

(Empty Take-Up Tube Accommodating Mechanism 44)

[0038] An empty take-up tube accommodating me-
chanism 44 is provided on a lower surface of the holding
mechanism support body 432. Consequently, the empty
take-up tube accommodating mechanism 44 rotates to-
getherwith theyarn feedingpackageholdingmechanism
43. The empty take-up tube accommodatingmechanism
44 includes an empty take-up tube accommodating box
441 configured to accommodate an empty take-up tube
after all yarns are unwound. The empty take-up tube
accommodating box 441 has a box shape which is rec-
tangular in planar view, surroundedbywalls on three side
among four horizontal sides thereof, and is opened in one
direction where no wall is formed among the horizontal
four sides.Anopeningdirection in theempty take-up tube
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accommodating box 441 has a relationship of being
shifted by approximately 90 degrees in planar view with
respect to a direction in which tips of the rod-like mem-
bers 431, 431 of the yarn feeding package holding me-
chanism 43 face. For example, when the tip of the yarn
feeding package holding mechanism 43 faces in a front
direction, the opening direction of the empty take-up tube
accommodating box 441 corresponds to a right side
direction, and when the tip of the yarn feeding package
holding mechanism 43 faces to a left side, the opening
direction of the empty take-up tube accommodating box
441 correspond to the front direction.
[0039] Moreover, the empty take-up tube accommo-
dating mechanism 44 includes an accommodating box
rotational driving mechanism 442 configured to tilt the
empty take-up tube accommodating box 441. The ac-
commodating box rotational driving mechanism 442 can
move the empty take-up tube toward the wall by rotating
the empty take-up tube accommodating box 441 so as to
bean inclinationposture inwhich theopening faces to the
upper side, when the empty take-up tube is accommo-
dated in the empty take-up tube accommodating box
441. On the other hand, the accommodating box rota-
tional driving mechanism 442 can move the empty take-
up tube toward the opening by rotating the empty take-up
tube accommodating box 441 so as to be an inclination
posture in which the opening faces to the lower side.

(Arm Mechanism 41)

[0040] One end of the arm mechanism 41 is provided
on the upper surface of the first gear 425 in the rotation
mechanism42.The rotational axis of the armmechanism
41 is matched to the rotational axis of the first gear 425,
and the first gear 425 rotates the other end (tip portion) of
the arm mechanism 41 around the rotational axis. A peg
driving mechanism 46 and an engagement mechanism
45 are provided on the other end (tip portion) of the arm
mechanism 41. The arm mechanism 41 is configured to
be switchable between a connection state for a transmit-
ting rotary driving force of the peg driving mechanism 46
to the peg 25 by advancing and connecting to the peg 25
and a non-connection state for transmitting no rotary
driving force of the peg driving mechanism 46 to the
peg 25 by separating and retreating from the peg 25.
[0041] Specifically, the arm mechanism 41 includes: a
housing411havingaccommodating space inside thereof
and an opening at the other end side (tip side) toward the
peg 25 direction; a horizontal supporting member 414
provided on a bottom wall of the housing 411 and ex-
tending in a horizontal direction from the opening; a
longitudinal supporting member 415 longitudinally pro-
vided at a tip portion of the horizontal supportingmember
414; and a cylinder member 412 for arm and a guide bar
413 each provided in the housing 411. One end side of
both the cylinder member 412 for arm and the guide bar
413 is fixed to the housing 411. A cylinder rod 412a of the
cylinder member 412 for arm and the other end side (tip

side) of the guide bar 413 are exposed from the opening
of thehousing411.A tip portionof the cylinder rod412aof
the cylinder member 412 for arm is fixed to the long-
itudinal supporting member 415. On the other hand, the
other end side (tip side) of the guide bar 413 is slidably
supportedby the longitudinal supportingmember415.As
a result, while the direction of the advancing/retreating
movement is regulated by the guide bar 413, the arm
mechanism 41 can advance and retreat the peg driving
mechanism 46 and the engagement mechanism 45 pro-
vided at the other end (tip portion) in the X direction with
respect to the peg 25 by the advancing/retreating move-
ment of the cylinder rod 412a in the cylinder member 412
for arm. The engagement mechanism 45 can be en-
gaged with the creel stand 2 as described below, but
as long as the engagement mechanism 45 can be en-
gaged with the creel stand 2, the direction in which the
pegdrivingmechanism46and theengagementmechan-
ism 45 advance and retreat with respect to the peg 25 is
not limited to the X direction, i.e., the horizontal direction.
For example, the peg driving mechanism 46 and the
engagement mechanism 45may be adapted to advance
and retreat with respect to the peg 25 at a predetermined
angle with respect to the horizontal direction (angle at
which the engagement mechanism 45 can be engaged
with the creel stand 2).
[0042] Moreover, the cylindermember 412 for armand
the guide bar 413 are arranged on one end in a width
direction of the arm mechanism 41. Consequently, the
arm mechanism 41 prevents the engagement mechan-
ism 45 from upsizing bymaking it possible to dispose the
peg driving motor 462 at the center portion in the width
direction and to dispose the engagement mechanism 45
on the other end in the width direction.

(Peg Driving Mechanism 46)

[0043] The peg driving mechanism 46 is configured to
rotationally drive the peg 25 around the vertical direction
as a rotational axis. Specifically, the peg drivingmechan-
ism 46 includes: a peg driving plate 463 having a rota-
tional axis in the vertical direction andhavinga star shape
in top surface view; and a plurality of rotating rollers 461,
each disposed at a top portion of the peg driving plate
463. A pitch of the rotating roller 461 ismatched to a pitch
of thegear part 254aof the rotation transmissionmember
254 in thepeg25.Consequently, thepegdrivingmechan-
ism 46 realizes smooth movement and low friction when
the rotating roller 461 is in contact with the gear part 254a
of the rotation transmission member 254 of the peg 25
and is meshed with the gear.
[0044] A peg driving motor 462 is disposed above the
peg driving plate 463. The peg driving motor 462 is
provided on the horizontal supporting member 414.
The peg drivingmotor 462 is disposed at a center portion
in a width direction of the arm mechanism 41 and is
disposed at sides of the cylinder rod 412a and the guide
bar 413 of the peg driving mechanism 46. A rotational
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axis of the rotary shaft of the peg driving motor 462 is
matched to a rotational axis of the peg driving plate 463.
The rotary shaft of the pegdrivingmotor 462 is connected
to the peg driving plate 463 and is configured to rotation-
ally drive the peg driving plate 463 at a predetermined
rotation angle. Consequently, it is possible for the peg
driving mechanism 46 to stoppably rotate the peg 25
through the rotation transmissionmember 254at rotation
angles among the first rotation state, the second rotation
state, and the third rotation state.
[0045] As described above, the peg 25 in the creel
robot 1 includes: an externally fitted member 253 pro-
vided rotatably around the vertical direction as the rota-
tional axis and externally fitted to the second column
support 23, which is a column support member; a yarn
feeding package holding mechanism 43 provided on the
externally fitted member 253 and holding the yarn feed-
ing package; and a rotation transmission member 254
that enables to transmit, to the peg 25, the rotary driving
force from the peg driving mechanism 46 around the
vertical direction as the rotational axis, wherein when
the arm mechanism 41 is in the connection state, the
peg driving mechanism 46 and the rotation transmission
member 254 are connected to each other, and the peg
driving mechanism 46 performs rotationally driving, and
thereby the externally fitted member 253 rotates as the
axis around thevertical direction, changinganorientation
in a horizontal direction of the yarn feeding package
holding mechanism 43.

(Engaging Mechanism 45)

[0046] The engagement mechanism 45 is provided in
the arm mechanism 41 and is configured to be engaged
with the creel stand 2 during the connection state of the
peg driving mechanism 46. Consequently, in the creel
robot 1, when the peg driving mechanism 46 provided in
the arm mechanism 41 is shifted to the connection state
with respect to the peg 25 by advancing the armmechan-
ism 41 in the yarn-feeding changer 4, and the rotary
driving force of the peg driving mechanism 46 is trans-
mitted to the peg 25 and the peg 25 is rotated around the
vertical axis of the second column support 23 of the creel
stand 2 as the rotation axis, an inertial force at the time of
rotating or stopping occurs at a portion where the peg
driving mechanism 46 is installed in the arm mechanism
41.However, theengagementmechanism45 is engaged
with the creel stand 2 during the connection state of the
peg driving mechanism 46, and therefore it is possible to
prevent sway of the peg driving mechanism 46 (the peg
open mechanism) and the like in the yarn-feeding chan-
ger 4 due to the inertial force. Consequently, since it
becomes possible to change the rotation angle of the
peg 25 with high accuracy at the start and end of rotation
of the peg 25 around the vertical axis of the creel stand 2
as the rotational axis, it is possible to facilitate the supply
of the yarn feeding package around which the yarn is
wound and the collection of the empty take-up tube.

[0047] As illustrated as a specific example, the en-
gagement mechanism 45 includes an engagement plate
452 including a recessed portion 452a at a tip portion in
an advancing direction of the arm mechanism 41, the
recessed portion 452a that can be fitted to the second
column support 23 (column support member) of the creel
stand2,and is configured toengagewith thecreel stand2
by fitting the recessed portion 452a of the engagement
plate 452 to the second column support 23 of the creel
stand 2. Consequently, the creel robot 1 merely uses a
simple configuration and operation of fitting the recessed
portion 452a of the engagement plate 452 to the second
column support 23 of the creel stand 2, and thereby the
engagement mechanism 45 can be engaged with the
creel stand 25, making it possible to change the rotation
angle of the peg 25 with high accuracy at the time of
rotationally driving around the vertical axis of the creel
stand 2 as the rotational axis.
[0048] Moreover, the engagement mechanism 45 in-
cludes: the pin member 453 pivotally supporting a rear
end portion in the engagement plate 452, and having a
central axis that is orthogonal to an advancing/retreating
direction of the arm mechanism 41, the central axis
matched to an orthogonal direction with respect to the
vertical direction; andanengagement cylinder 451as the
posture switchingmechanism rotatably coupledbetween
a pivotally supporting position by the pin member 453 of
the engagement plate 452 and a formation position of the
recessedportion452a, thepostureswitchingmechanism
configured to switch between a lateral posture taken
when the arm mechanism 41 advances/retreats and a
longitudinal posture taken when the arm mechanism 41
is on standby by rotating the engagement plate 452
around the pin member 453 as the rotational axis. Con-
sequently, when the peg 25 is not rotated, the length of
the engagementmechanism45 in the advancing/retreat-
ing direction can be shortened by retreating the cylinder
rod of the engagement cylinder 451 to set the engage-
ment plate 452 to the longitudinal posture. Consequently,
it is possible to prevent the engagement mechanism 45
from being an obstacle when the creel robot 1 moves.
[0049] As illustrated in FIG. 4, the recessed portion
452aof the engagement plate 452 is openedwith a larger
size L1 than a diameter L2 of the second column support
23 (column support member) of the creel stand 2 and is
gradually reduced from the opening to a middle of a
bottom to a size equal to the diameter L2 of the second
column support 23 (column support member). Conse-
quently, since the recessed portion 452a of the engage-
ment plate 452 is opened with the larger size L1 than the
diameter L2 of the second column support 23 when the
recessed portion 452a of the engagement plate 452 is
fitted to the second column support 23 of the creel stand
2, the recessed portion 452a of the engagement plate
452 can be fitted to the second column support 23 even
when there is some position misalignment.
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(Modified Examples)

[0050] In the above description, it is configured so that
the engagement mechanism 45 is provided at the tip
portion of the arm mechanism 41, and the engagement
mechanism 45 performs advancing/retreating move-
ment in conjunction with the advancing/retreating move-
ment of thearmmechanism41, but it is not limited to such
an example. For example, the engagement mechanism
45 may be configured to being capable of advancing/re-
treating movement with respect to the creel stand 2
independently from the arm mechanism 41. In this case,
the engagement mechanism 45 is capable of advancin-
g/retreating movement with a movement amount and
movement timing independent fromamovement amount
andmovement timing of advancing/retreatingmovement
by thearmmechanism41.Consequently, for example,by
moving the engagement mechanism 45 with a larger
movement amount than that of the arm mechanism 41,
apositionof theengagementmechanism45at the timeof
the non-connection state can be set within a range of a
total length of the arm mechanism 41. Moreover, the
engagement mechanism 45 is engaged with the creel
stand2 inadvance to fixapositional relationship between
thearmmechanism41and thecreel stand2,and then the
peg driving mechanism 46 is connected to the peg 25,
thereby stabilizing the connection state thereto.
[0051] As illustrated as a specific example, as illu-
strated in FIG. 5, the engagement mechanism 45 may
be configured to provide the engagement advancing/re-
tracting mechanism 454 in the housing 411 of the arm
mechanism 41, and to perform advancing/retreating
movement of the engagement plate 452 with respect
to the second column support 23 of the creel stand 2
by the engagement advancing/retracting mechanism
454. The engagement advancing/retracting mechanism
454 may be exemplified as: a configuration in which the
engagement plate 452 is connected to the tip portion of a
cylinder rod of a cylinder device such as a hydraulic
cylinder or an air cylinder; a configuration in which a
pinion rotationally driven by a motor is meshed with a
rack to made it possible to perform advancing/retreating
movement and the engagement plate 452 is connected
toa tip portionof the rack; andaconfiguration inwhich the
engagement plate 452 is connected to a nut member
screwed in a screw rotationally driven by a motor.
[0052] As for the form of engagement between the
engagement mechanism 45 and the creel stand 2, it is
preferable that the engagement portion between the
engagementmechanism45 and the creel stand 2 is fixed
soasnot tobe rotatable. In this case, sinceevenwhen the
inertial forceacts on thearmmechanism41when thepeg
25 rotates or stops, it will not rotate around the engage-
ment point between the peg drivemechanism 46 and the
creel stand 2 as a fulcrum, sway of the arm mechanism
41, the peg driving mechanism 46, and the like can be
strongly prevented.
[0053] As illustrated as a specific example, as illu-

strated in FIG. 6, the engagement mechanism 45 may
be exemplified as a configuration in which the recessed
portion 452a of the engagement plate 452 is formed in a
rounded rectangular shape with rounded rectangular
corners, and the cross-sectional shape of the second
column support 23 of the creel stand 2 is formed in a
rounded rectangular shape. In this case, when the re-
cessedportion452aof the engagement plate 452 is fitted
to the second column support 23, a side surface of the
recessed portion 452a and a side surface of the second
column support 23 are in contact with each other in a
linear shape in the horizontal direction, the second col-
umn support 23 can prevent the engagement plate 452
from rotating.
[0054] As illustrated in FIG. 7, the engagement me-
chanism 45 may further includes a stand-side engage-
ment member 457 that is provided on the creel stand 2
and is engaged with the engagement plate 452 of the
engagement mechanism 45. In this case, an amount of
advancement of the armmechanism 41 for engaging the
engagementmechanism45with the creel stand 2 can be
adjusted by the stand-side engagement member 457.
[0055] As illustrated as a specific example, the en-
gagement mechanism 45 may be exemplified as a con-
figuration including the engagement plate 452 having the
recessed portion 452a and the creel stand 2 having a
stand-side engagement member 457 including a convex
fitting portion 457a fitted to the recessed portion 452a of
theengagement plate452. Inaddition, it is preferable that
the stand-side engagement member457 has a through
hole457b throughwhich thesecondcolumnsupport 23 is
inserted, is dividable into a plurality of members, and the
through hole 457b is formed of the plurality of members.
In this case, when attaching the stand-side engagement
member 457 to the second column support 23 of the
already-existing creel stand 2, the stand-side engage-
mentmember 457 can be attached to the second column
support 23 without removing a part of the second column
support 23 by arranging the plurality of members around
the second column support 23 and forming the through
hole 457b by bonding the plurality of arrangedmembers.
[0056] More specifically, it is preferable that the stand-
side engagement member 457 has a through hole 457b
through which the second column support 23 is inserted,
and is dividable into a first member 4571 disposed on the
engagement plate 452 side and a second member 4572
disposed on the opposite side to the engagement plate
452 side; and the through hole 457b is formed of these
first member 4571 and secondmember 4572. Moreover,
it is preferable that the stand-side engagement member
457 includes fastening bolts 4573, 4573 disposed on
both sides of the second member 4572 that sandwich
the throughhole 457b, and the firstmember 4571and the
second member 4572 are fastened to each other by
screwing these fastening bolts 4573, 4573 respectively
into screw holes of the first member 4571. In this case,
since the first member 4571 and the second member
4572 can be easily bonded to each other, an operation of
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attaching the stand-side engagementmember 457 to the
second column support 23 can be simplified. Further-
more, it is preferable that the stand-side engagement
member 457 includes a fixing bolt 4574 disposed be-
tween the fastening bolts 4573, 4573 of the second
member 4572, and a tip portion of the fixing bolt 4574
is pressed against the second column support 23. In this
case, since the stand-side engagement member 457 is
strongly fixed to the second column support 23, position
misalignment of the stand-side engagement member
457 can be prevented.
[0057] In addition, the engagement mechanism 45
illustrated in FIG. 7 has a configuration of including the
engagement plate 452 having the recessed portion 452a
and the stand-side engagement member 457 having the
convex fitting portion 457a, but it is not limited to such an
example. Namely, as illustrated in FIG. 8, the engage-
ment mechanism 45 may have a configuration of includ-
ing an engagement plate 452 having a convex fitting
portion 452b and a stand-side engagement member
457 having a recessed portion 457c.
[0058] The creel stands 2 illustrated in FIG. 2 are
disposed on both sides in the X direction with respect
to the creel robot 1 (the upper side and the lower side of
the creel robot 1 in FIG. 2). Namely, one creel robot 1 is
configured to be capable of supplying yarn feeding
packages to both of the two creel stands 2, 2 disposed
on both sides in the X direction. However, it is not limited
to such an example, but the creel robot 1 may be con-
figured to be capable of supplying the yarn feeding pack-
age to the creel stand 2 disposed at one side in the X
direction.
[0059] In the present embodiment, the "yarn" has been
described as the case of being used for the false-twist
texturing of synthetic fibers such as polyester, but it is not
limited to such an example. For example, the "yarn" may
be synthetic fibers such as nylon or rayon, natural fibers
such as cotton, wool, or silk, or film fibers such as poly-
vinyl chloride, polyurethane, or Teflon(R) formed into film
form.Moreover, the "yarn feeding package"may be used
in a manufacturing process of woven fabrics or knitted
fabrics, such as a weaving machine and knitting ma-
chine, in addition to the false twisting machine.

(Reference Numerals)

[0060]

1 Creel robot
2 Creel stand
3 False-twist texturing unit
4 Yarn-feeding changer
25 Peg
41 Arm mechanism
42 Rotation mechanism
43 Yarn feeding package holding mechanism
44 Empty take-up tube accommodating mechanism
45 Engagement mechanism

46 Peg driving mechanism

Claims

1. A creel robot (1) capable of advancing/retreating
movement with respect to a creel stand (2) for sup-
porting a peg (25) that can hold a yarn feeding
package around which a yarn is wound,

the creel robot (1) configured to supply the yarn
feeding package to the peg (25),
the creel robot (1) comprising:

a peg drivingmechanism (46) configured to
rotationally drive the peg (25) around a ver-
tical direction as a rotational axis;
an arm mechanism (41) in which the peg
drivingmechanism (46) is provided, the arm
mechanism (41) configured to be switch-
able between a connection state for a trans-
mitting rotary driving force of the peg driving
mechanism (46) to the peg (25) by advan-
cing and connecting to the peg (25) and a
non-connection state for transmitting no ro-
tary driving force of the pegdrivingmechan-
ism (46) to the peg (25) by separating and
retreating from the peg (25); and
an engagement mechanism (45) provided
in the arm mechanism (41) and configured
to be engaged with the creel stand (2) dur-
ing the connection state of the peg driving
mechanism (46).

2. The creel robot (1) as claimed in claim 1, wherein

the creel stand (2) includes a column support
member (a second column support 23) long-
itudinally provided in the vertical direction,
wherein
the engagement mechanism (45) includes an
engagement plate (452) including a recessed
portion (452a) at a tip portion in an advancing
direction of the arm mechanism (41), the re-
cessed portion (452a) that can be fitted to the
column support member (the second column
support 23) of the creel stand (2), and
the engagement mechanism (45) is engaged
with the creel stand (2) by fitting the recessed
portion (452a) of the engagement plate (452) to
thecolumnsupportmember (thesecondcolumn
support 23) of the creel stand (2).

3. The creel robot (1) as claimed in claim 2, wherein

the engagement mechanism (45) includes
a pin member (453) pivotally supporting a rear
end portion of the engagement plate (452), the
pin member (453) having a central axis that is
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orthogonal to an advancing/retreating direction
of the arm mechanism (41), the central axis
matched to an orthogonal direction with respect
to the vertical direction; and
a posture switching mechanism (an engage-
ment cylinder 451) rotatably coupled between
a pivotally supporting position by the pin mem-
ber (453) of the engagement plate (452) and a
formation position of the recessed portion
(452a, 457c), the posture switching mechanism
configured to switch between a lateral posture
takenwhen thearmmechanism (41) advances/-
retreats and a longitudinal posture taken when
the arm mechanism (41) is on standby by rotat-
ing the engagement plate (452) around the pin
member (453) as a rotational axis.

4. The creel robot (1) as claimed in any one of claims 1
to 3, wherein
the engagement mechanism (45) is capable of ad-
vancing/retreating movement with respect to the
creel stand (2) independently from the armmechan-
ism (41).

5

10

15

20

25

30

35

40

45

50

55



12

EP 4 541 743 A1



13

EP 4 541 743 A1



14

EP 4 541 743 A1



15

EP 4 541 743 A1



16

EP 4 541 743 A1



17

EP 4 541 743 A1



18

EP 4 541 743 A1



19

EP 4 541 743 A1



20

EP 4 541 743 A1

5

10

15

20

25

30

35

40

45

50

55



21

EP 4 541 743 A1

5

10

15

20

25

30

35

40

45

50

55



22

EP 4 541 743 A1

REFERENCES CITED IN THE DESCRIPTION

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

Patent documents cited in the description

• JP H06056349 B [0003]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

