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(54) TAKE‑UP TUBE COLLECTION SYSTEM AND TAKE‑UP TUBE COLLECTION APPARATUS

(57) Reduces an impact subjected to a take-up tube
when being fed into a collection box and reduces a risk
that the take-up tube may be deformed or damaged. In a
take-up tube collection system, an empty take-up tube
discharged from the creel robot is collected by a take-up
tube collection apparatus. The creel robot includes: a
take-up tube receiving base 53 including a loading plate
loading the empty take-up tube thereon, and a discharge
port capableof discharging theempty take-up tube; anda
tilting mechanism 54 configured to tilt the take-up tube
receiving base 53. The take-up tube collection apparatus
includes: a collection box configured to collect the empty
take-up tube discharged from the take-up tube receiving
base 53; and a guide device configured to guide the
empty take-up tube discharged from the take-up tube
receiving base to the collection box. The guide device
includes: a guide unit 222 including a bottom plate con-
figured to roll the empty take-up tube discharged from the
take-up tube receiving base to be guided to the collection
box; and a guide unit drive mechanism configured to tilt
the guide unit 222 to approach the take-up tube receiving
base 53 so that an angle formed between the bottom
plate and the loading plate of the take-up tube receiving
base 53 tilted at a collection position is within a range of
180 degrees ± a predetermined angle.
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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The present invention relates to a take-up tube
collection system and a take-up tube collection appara-
tus.

DESCRIPTION OF THE BACKGROUND ART

[0002] Regarding a technology of a take-up tube col-
lection system and a take-up tube collection apparatus,
configured to collect a take-up tube of a yarn feeding
package, Patent document 1 discloses a technology in
which a tilting table that engages a roller of a roller lever is
provided at a predetermined height by a stand near the
collection box of a take-up tube, and on the way to come
down so that a yarn-feeding changer receives the yarn
feeding package, the take-up tube is fed into the collec-
tion box from the predetermined height position by rotat-
ing the roller lever clockwise and tilting forward a take-up
tube receiving base on which a take-up tube is loaded.

(Prior Art Documents)

(Patent Documents)

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

(Problems to be Solved)

[0004] Incidentally, in the above-described prior art,
when the take-up tube feeding into the collection box
from the predetermined height position, the take-up tube
collides with the collection box at a high velocity, a large
impact is subjected to the take-up tube fed into the
collection box, and there is a risk that the take-up tube
maybedeformedordamaged.Since the take-up tube fed
into the collectionboxmaybe reused, there is room for an
improvement regarding such a collection of the take-up
tube.

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 take-up tube collection systemand
a take-up tube collection apparatus, capable of reducing
an impact subjected to the take-up tube when being fed
into the collection box and reducinga risk that the take-up
tube may be deformed or damaged.

(Means for Solving Problems)

[0006] A first aspect of the present invention is a take-

up tube collection system comprising:

a creel robot configured to supply a yarn feeding
package in which a yarn is wound around a take-up
tube and to collect an empty take-up tube after the
yarn is unwound; and
a take-up tube collection apparatus configured to
collect the empty take-up tube discharged from the
creel robot, wherein
the creel robot includes:

a take-up tube receiving base configured to be
capable of accommodating the empty take-up
tube and including a loading plate loading the
empty take-up tube thereon and a discharge
port capable of discharging the empty take-up
tube; and
a tilting mechanism configured to tilt the take-up
tube receiving base so that the empty take-up
tube discharged from the take-up tube receiving
base is discharged from a predetermined height
position at a collection position where the empty
take-up tubecanbecollected in the take-up tube
collection apparatus, wherein
the take-up tube collection apparatus includes:

a collection box configured to collect the
empty take-up tube discharged from the
take-up tube receiving base; and
a guide device configured to guide the
empty take-up tube discharged from the
take-up tube receivingbase to thecollection
box, wherein
the guide device includes:

a guide unit including a guide plate
configured to roll the empty take-up
tube discharged from the take-up tube
receiving base to be guided to the col-
lection box; and
a guide unit drive mechanism config-
ured to tilt theguideunit to approach the
take-up tube receiving base so that an
angle formed between the guide plate
and the loading plate of the take-up
tube receiving base tilted at the collec-
tion position is within a range of 180
degrees plus or minus (±) a predeter-
mined angle.

[0007] According to theabove-described first aspect of
the take-up tube collection system, the empty take-up
tube discharged from the take-up tube receiving base is
slowed down by friction with the guide plate when being
guided by the guide plate and collected in the collection
box. Therefore, a moving velocity when the empty take-
up tube rolls on the guide plate is smaller than a falling
velocity when the empty take-up tube is directly dis-
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charged from directly above the collection box. Conse-
quently, since the impact subjected to the empty take-up
tube when being collected in the collection box is re-
duced, it is possible to reduce the risk of the empty
take-up tube being deformed or damaged.
[0008] Herein, the predetermined angle in which the
angle formed between the guide plate and the loading
plate of the take-up tube receiving base tilted at the
collection position is within the "a range of 180 degrees
± a predetermined angle" is preferable to be within a
range of 20 to 60 degrees. Namely, the angle formed
between the guide plate and the loading plate is prefer-
able to be within a range between a lower limit angle
obtained by subtracting the predetermined angle from
180 degrees and an upper limit angle obtained by adding
the predetermined angle to 180 degrees. Accordingly,
the predetermined angle includes 0 degrees, i.e., the
angle formed between the guide plate and the loading
plate includes "180±0 degrees". Furthermore, the pre-
determined angle is preferable to be within a range of 20
degrees to 60 degrees. Specifically, the lower limit angle
formed between the guide plate and the take-up tube
receiving base is preferable to be 120 degrees, and is
more preferable to be 160degrees. In contrast, the upper
limit angle formed between the guide plate and the take-
up tube receiving base is preferable to be 240 degrees,
and more preferable to be 200 degrees.
[0009] In detail, when the angle formed between the
guide plate and the loading plate is 180 degrees, it is in a
state where the loading plate and the guide plate are
aligned in a straight line at the same tilt anglewith respect
to a vertical direction. Namely, the guide plate and the
loading plate in this case have the same gradient.
[0010] When the predetermined angle is an angle
smaller than 180 degrees, i.e., is "180 degrees - the
predetermined angle", the tilt angle of the guide plate
is smaller than the tilt angle of the loading plate. This
means that the gradient of the guide plate is smallerthan
the gradient of the loading plate. Therefore, it means that
when the angle formed between the guide plate and the
loading plate is 120 degrees, the gradient of the guide
plate is the smallest, and when the angle formed there-
between is 160 degrees, the gradient of the guide plate is
slightly smaller.
[0011] On the other hand, when the predetermined
angle is an angle greater than 180 degrees, i.e., is
"180 degrees + the predetermined angle", the tilt angle
of the guide plate is larger than the tilt angle of the loading
plate of the take-up tube receiving base. Thismeans that
the gradient of the guide plate is greater than the gradient
of the loading plate. Therefore, it means that when the
angle formed between the guide plate and the loading
plate is 240 degrees, the gradient of the guide plate is the
greatest, and when the angle formed therebetween is
200 degrees, the gradient of the guide plate is slightly
greater.
[0012] It is to be noted that the predetermined angle in
which the angle formed between the guide plate and the

loading plate is within the range of "180 degrees ± the
predetermined angle" requires that the tilt angle (gradi-
ent) of the loading plate is to be a range from an angle
corresponding to the vertical direction to an angle corre-
sponding to the horizontal direction. This is because the
empty take-up tube cannot be slowed down by the fric-
tional force of the loading plate when the tilt angle (gra-
dient) of the loadingplate is ananglecorresponding to the
vertical direction. This is also because there is a high
possibility that the empty take-up tube will be stopped by
the loading plate when the tilt angle (gradient) of the
loading plate is an angle corresponding to the horizontal
direction.
[0013] A second aspect of the present invention is the
take-up tube collection system in the above-described
first aspect, wherein preferably
the tilting mechanism includes:

a receiving base support mechanism configured to
support the take-up tube receiving base so as to be
tiltable; and
a first engagementmember provided in the receiving
base support mechanism and configured to tilt the
take-up tube receiving base, wherein
the guide unit drive mechanism includes:

a guide unit support mechanism configured to
support the guide unit so as to be tiltable by a link
mechanism; and
a second engagement member provided at a tip
portion of a follower of the link mechanism, and
slidably engaged with the first engagement
member by a rotation of the tip portion of the
follower when the guide unit is tilted.

[0014] According to the above-described second as-
pect of the take-up tube collection system, when the
guide unit is tilted, the second engagement member is
slidably engaged with the first engagement member of
the tilting mechanism, and thereby the take-up tube
receiving base supported by the receiving base support
mechanism is tilted. Consequently, the empty take-up
tube held on the take-up tube receiving basemoves from
the take-up tube receiving base to the guide unit, slides
down the guide plate of the guide unit, and is fed into the
collection box. Consequently, the take-up tube receiving
base of the creel robot and the collection box can be used
in the already-existing configuration.
[0015] A third aspect of the present invention is the
take-up tube collection system in the above-described
first or second aspect, wherein preferably
the collection box includes:

a frame body capable of accommodating a plurality
of the empty take-up tubes and having an opening
formed on an upper surface thereof for collecting the
empty take-up tubes;
a bottommember loosely fitted in the framebodyand
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on which the empty take-up tube collected from the
opening is loaded; and
a bottom member up-and-down mechanism config-
ured to support the bottommember movably up and
down so that when the empty take-up tube is not
loadedon thebottommember, thebottommember is
raised to an initial height position and the bottom
member is lowered in accordance with a weight of
the empty take-up tube loaded on the bottom mem-
ber.

[0016] According to the above-described third aspect
of the take-up tube collection system, since the empty
take-up tube is received by the bottom member posi-
tioned higher than a bottom surface of the collection box
as comparing a casewhere the fed empty take-up tube is
received and loaded on the bottom surface thereof, the
empty take-up tube can be received before a falling
velocity of the empty take-up tube increases. Conse-
quently, it is possible to prevent deformation of the empty
take-up tube, and since the bottom member lowers in
accordance with the weight of the loaded empty take-up
tube, the maximum capacity of accommodation corre-
sponding to a volume of the frame body is not reduced
significantly.
[0017] A fourth aspect of the present invention is the
take-up tube collection system in the above-described
any one of first to third aspects, preferably further com-
prising
a creel standarrangedalonga travel passageof the creel
robot, in which the creel robot is configured to supply the
yarn feeding package and to collect the empty take-up
tube.
[0018] According to the above-described fourth aspect
of the take-up tube collection system, even when a large
amount of empty take-up tubes are collected from the
creel stand,deformationof theempty take-up tubecanbe
sufficiently prevented.
[0019] A fifth aspect of the present invention is

a take-up tube collection apparatus configured to
collect an empty take-up tube discharged from a
predetermined height position by a creel robot, the
creel robot including: a take-up tube receiving base
configured to be capable of accommodating the
empty take-up tube after a yarn is unwound and
including a loading plate loading the empty take-
up tube thereon and a discharge port capable of
discharging the empty take-up tube; and a tilting
mechanism configured tilt the take-up tube receiving
base so that the empty take-up tube is discharged
from the predetermined height position at a collec-
tion position where the empty take-up tube is col-
lected,

the take-up tube collection apparatus comprising:

a collection box configured to collect the empty

take-up tube discharged from the take-up tube
receiving base; and
a guide device configured to guide the empty
take-up tube discharged from the take-up tube
receiving base to the collection box, wherein
the guide device includes:

a guide unit including a guide plate config-
ured to roll the empty take-up tube dis-
charged from the take-up tube receiving
base to be guided to the collection box; and
a guide unit drive mechanism configured to
tilt the guide unit to approach the take-up
tube receiving base so that an angle formed
between the guide plate and the loading
plate of the take-up tube receiving base
tilted at the collection position is within a
range of 180 degrees plus or minus (±) a
predetermined angle.

[0020] According to theabove-described fifth aspect of
the take-up tube collection apparatus, the empty take-up
tube is slowed down by friction with the guide plate when
being guided by the guide plate and collected in the
collection box. Therefore, the moving velocity of the
empty take-up tube is slower than that of in a case of
being directly discharged from directly above the collec-
tion box. Consequently, since the impact subjected to the
empty take-up tubewhenbeing collected in the collection
box is reduced, it is possible to reduce the risk of the
empty take-up tube being deformed or damaged.
[0021] A sixth aspect of the present invention is the
take-up tube collection apparatus in theabove-described
fifth aspect, wherein preferably

the tilting mechanism includes:

a receivingbase supportmechanismconfigured
to support the take-up tube receiving base so as
to be tiltable; and
a first engagement member provided in the re-
ceiving base support mechanism and config-
ured to tilt the take-up tube receiving base,
wherein

the guide unit drive mechanism includes:

a guide unit support mechanism configured to
support the guide unit so as to be tiltable; and
a second engagement member provided in the
guide unit support mechanism and slidably en-
gaged with the first engagement member due to
the tilt of the guide unit.

[0022] According to a take-up tube collection appara-
tus described in the above-described sixth aspect, when
theguideunit is tilted, thesecondengagementmember is
slidably engaged with the first engagement member of
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the tilting mechanism, and thereby the take-up tube
receiving base supported by the receiving base support
mechanism is tilted. Consequently, the empty take-up
tube held on the take-up tube receiving basemoves from
the take-up tube receiving base to the guide unit, slides
down the guide plate of the guide unit, and is fed into the
collection box. Consequently, the take-up tube receiving
base of the creel robot and the collection box can be used
in the already-existing configuration.
[0023] A seventh aspect of the present invention is the
take-up tube collection apparatus in theabove-described
fifth or sixth aspect, wherein preferably
the collection box includes:

a frame body capable of accommodating a plurality
of the empty take-up tubes and having an opening
formed on an upper surface thereof for collecting the
empty take-up tubes;
a bottommember loosely fitted in the framebodyand
on which the empty take-up tube collected from the
opening is loaded; and
a bottom member up-and-down mechanism config-
ured to support the bottommember movably up and
down so that when the empty take-up tube is not
loadedon thebottommember, thebottommember is
raised to an initial height position and the bottom
member is lowered in accordance with a weight of
the empty take-up tube loaded on the bottom mem-
ber.

[0024] According to a take-up tube collection appara-
tus described in the above-described seventh aspect,
since the empty take-up tube is received by the bottom
member positioned higher than a bottom surface of the
collection box as comparing a case where the fed empty
take-up tube is received and loaded on the bottom sur-
face thereof, the empty take-up tube can be received
before a moving velocity of the empty take-up tube in-
creases. Consequently, it is possible to prevent deforma-
tion of the empty take-up tube, and since the bottom
member lowers in accordance with the weight of the
loaded empty take-up tube, the maximum capacity of
accommodation corresponding to a volume of the frame
body is not reduced significantly.
[0025] The take-up tubecollection systemaccording to
the present invention may be formed of merely the con-
figuration described as the take-up tube collection sys-
temdescribed in theabove-described first aspect, ormay
be formed of freely combining the configuration de-
scribed in the above-described first aspect with the con-
figuration(s) described in any of the above-described
second to fourth aspects, to the extent that consistency
can be achieved. When combining the configuration
described in the above-described first aspect with the
configuration(s) described in any of the above-described
second to fourth aspects, all or part of the configuration
described in the above-described first aspect can be
combined with all or part of configurations of described

in the above-described second to fourth aspects, to the
extent that consistency can be achieved. Moreover, the
take-up tube collection apparatus according to the pre-
sent inventionmay be formed ofmerely the configuration
described as the take-up tube collection apparatus de-
scribed in the above-described fifth aspect, or may be
formed of freely combining the configuration described in
the above-described fifth aspect with the configuration(s)
described in any of the above-described sixth and se-
venth aspects, to the extent that consistency can be
achieved. When combining the configuration described
in the above-described fifth aspect with the configura-
tion(s) described in any of the above-described sixth and
seventh aspects, all or part of the configuration described
in the above-described fifth aspect can be combinedwith
all or part of configurations of described in the above-
described sixth and seventh aspects, to the extent that
consistency can be achieved.

(Advantageous Effects of the Invention)

[0026] According to the present invention, it is possible
to provide a take-up tube collection systemand a take-up
tube collection apparatus, capable of reducing an impact
subjected to the take-up tube when being fed into the
collection box and reducing a risk that the take-up tube
may be deformed or damaged.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

FIG. 1 is a plan view schematically illustrating an
overall arrangement configuration example of a
false-twist texturing system.
FIG. 2 is an example of a perspective view schema-
tically illustrating a take-up tube collection system.
FIG. 3 is a view for describing a discharge mechan-
ism of a creel robot.
FIG. 4 is a view for explaining a tilt of a take-up tube
receiving base by a tilting mechanism, which illus-
trates: (A) a state where the take-up tube receiving
base is in a take-in posture; and (B) a statewhere the
take-up tube receiving base is in a discharge pos-
ture.
FIG. 5 is a view illustrating a configuration of a guide
device, which illustrates: (A) a standby posture; and
(B) a collection posture.
FIG. 6 is a view illustrating a configuration of a guide
unit.
FIG. 7 is a view for explaining a sliding engagement
between an engagement member of the guide unit
drivemechanismandanengagementmemberof the
creel robot.
FIG. 8 is a view for explaining a configuration of a
collection box.
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DESCRIPTIONS OF EMBODIMENTS OF THE IN-
VENTION

[0028] Hereinafter, embodiments for carrying out the
present invention will be described with reference to the
drawings.

(Overview of False-Twist Texturing System 1)

[0029] FIG.1 isaplanviewschematically illustratingan
overall arrangement configuration example of a false-
twist texturing system 1. In the false-twist texturing sys-
tem 1, a yarn feeding package in which a yarn is wound
around a cylindrical take-up tube is supplied to a creel
stand 30 and a creel stand 30A by a creel robot 50 that
moves on a rail 20 extending in a linear shape.Moreover,
an empty take-up tube, around which no yarn is wound
(hereinafter referred to as an empty take-up tube), by the
creel robot 50 is collected from the creel stands 30, 30A.
The "yarn" used herein is exemplified by synthetic fibers,
such as polyester. The "yarn feeding package" is a wind-
ing-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 com-
posed of a take-up tube having a cylindrical shape of a
center part, and the yarn wound around the take-up tube,
and is held by inserting a peg of the creel stands 30, 30A
inside the take-up tube. The rail 20 corresponds to a
"travel passage" used in the present invention.
[0030] The creel stands 30, 30A are arranged at both
sides sandwiching the rail 20 and each extend along the
rail 20. A rawyarn storage unit 26 is provided at a position
adjacent to the creel stand 30A in a longitudinal direction.
The yarn feedingpackage is temporarily stored in the raw
yarn storage unit 26 from a plant-wide conveyance de-
vice. The stored yarn feeding packages are taken out by
the creel robot 50 and are carried to the creel stands 30,
30A.
[0031] A machine base 10 is provided at a position,
which is adjacent to the creel stand 30 and an opposite
side to the rail 20. Although not illustrated, a similar
machine base is provided also at a position adjacent to
the creel stand 30A. The machine base 10 mainly in-
cludes, for example, a false-twist texturing machine 12
and a winding machine 14. The yarn unwound from the
yarn feeding package is supplied from the creel stand 30
to the false-twist texturing machine 12. In the false-twist
texturing machine 12, the yarn unwound from the yarn
feeding package is false-twisted. The false-twisted yarn
is wound by the winding machine 14.
[0032] After all yarn areunwound from theyarn feeding
package, the empty take-up tube is collected by the creel
robot 50 from the creel stand 30. The collected empty
take-up tube is carried by the creel robot 50 to the take-up
tube collection apparatus 21 provided adjacent to the
creel stand 30 in the longitudinal direction, and is dis-
charged to the take-up tube collection apparatus 21. In
the take-up tube collection apparatus 21, the empty take-

up tube is collected by the collection box 23 through the
guide device 22. The take-up tube collection apparatus
21 and the creel robot 50 form a take-up tube collection
system 1A.
[0033] FIG. 2 is an example of a perspective view
schematically illustrating a take-up tube collection sys-
tem 1A. In FIG. 2, a creel stand 30 is also illustrated in
addition to the take-up tube collection apparatus 21 and
the creel robot 50 forming the take-up tube collection
system 1A.
[0034] The creel stand 30 is configured so that a plur-
ality of column supports 31 extending in a vertical direc-
tion and arranged in two rows along the rail 20 are
provided therein, and a plurality of partition plates 32
are supported by the column supports 31 at a predeter-
mined distance. A peg (not illustrated) that supports the
take-up tube is provided in the column support 31 near
the rail 20 among the plurality of column supports 31.
[0035] The creel robot 50 includes amain body portion
51 and a discharge mechanism 52. Moreover, the creel
robot 50 includes a mechanism (not illustrated) capable
of moving up and down with respect to the main body
portion 51 and removing the empty take-up tube from the
peg of the creel stand 30. The creel robot 50 conveys the
empty take-up tube removed from the creel stand 30 by
the mechanism to the take-up tube collection apparatus
21. The creel robot 50 conveys the empty take-up tube to
the take-up tube collection apparatus 21 and then dis-
charge the empty take-up tube to the take-up tube collec-
tion apparatus 21 by the discharge mechanism 52.
[0036] FIG. 3 is a view for describing the discharge
mechanism 52 of the creel robot 50. The discharge
mechanism 52 includes a take-up tube receiving base
53 and a tilting mechanism 54, and is provided on the
main body portion 51 of the creel robot 50.
[0037] The take-up tube receiving base 53 includes a
rectangular loading plate 531, and side surface plates
532providedon three sides of the loadingplate 531 soas
to be substantially perpendicular to the loading plate 531,
and is configured so that anupper portion thereof is open.
Asidesurfaceportionononesideof the loadingplate531
without the provided side surface plates 532 is open, and
thisopensidesurfaceportion is referred toasadischarge
port 53A.
[0038] The tilting mechanism 54 is provided on the
main body portion 51. The tiltingmechanism 54 supports
the take-up tube receiving base 53 in a tiltablemanner so
as to rotate between a posture in which the loading plate
531 is along substantially the horizontal direction (here-
inafter referred to as a take-in posture) and a posture in
which the loading plate 531 is tilted from the horizontal
direction (hereinafter referred to as a discharge posture).
The discharge port 53A of the take-up tube receiving
base 53 supported in this way is configured to face
substantially horizontally in the take-in posture so that
no empty take-up tube accommodated in the take-up
tube receiving base 53 is discharged from the discharge
port 53A, and to face a diagonally downward in the
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discharge posture so that the empty take-up tube accom-
modated in the take-up tube receiving base 53 is dis-
charged from the discharge port 53A.
[0039] The tilting mechanism 54 includes a receiving
base support mechanism 541 and a first engagement
member 542. The receiving base support mechanism
541 supports the take-up tube receiving base 53 from
below.Moreover, the receiving base support mechanism
541 is rotatable with respect to the main body portion 51
togetherwith the take-up tube receivingbase53arounda
rotational shaft 55 provided below the discharge port
53A. In accordance with this configuration, the take-up
tube receiving base 53 is capable of rotating between the
take-in posture and the discharge posture.
[0040] Moreover, the receiving base support mechan-
ism 541 includes an arm 541A extending in a direction
away from the discharge port 53A. The first engagement
member 542 is provided at a tip portion of this arm 541A.
The first engagement member 542 has a cylindrical
shape extending along a direction that is orthogonal to
a longitudinal direction of the arm 541A and is horizontal.
The receiving base support mechanism 541 rotates
around the rotational shaft 55 so that the discharge port
53A faces downward as the first engagement member
542 is pressed downward by the take-up tube collection
apparatus 21 (more specifically, a second engagement
member 223C illustrated in FIG. 5 described below and
the like). Moreover, the take-up tube receiving base 53
supported by the receiving base support mechanism541
also rotates.
[0041] FIG. 4 is a view for explaining a tilt of the take-up
tube receivingbase53by the tiltingmechanism54,which
illustrates: (A) a state where the take-up tube receiving
base53 is in the take-inposture; and (B) astatewhere the
take-up tube receiving base 53 is in the discharge pos-
ture.
[0042] The creel robot 50 accommodates the empty
take-up tube removed from the creel stand 30 to take-up
tube receiving base 53 from the opened upper portion,
when the take-up tube receiving base 53 is in a state of
the take-in posture, and moves to the take-up tube col-
lection apparatus 21 in the state of the take-in posture.
Although details will be described later, the take-up tube
collection apparatus 21 includes a rotating second en-
gagement member 223C.When the creel robot 50 is in a
collection position, the first engagement member 542 of
the take-up tube receiving base 53 is positioned on a
rotational trajectory of the second engagement member
223C. Then, the first engagement member 542 is
pressed, at the collection position thereof, in a direction
indicated by the hollow arrow in FIG. 4 (A) by the rotating
second engagement member 223C. Consequently, the
take-up tube receiving base 53 together with the tilting
mechanism 54 tilts and the take-up tube receiving base
53 is in the discharge posture. When the take-up tube
receiving base 53 becomes in the discharge posture, the
empty take-up tube accommodated in the take-up tube
receiving base 53 rolls due to gravity and is discharged

from the discharge port 53A to the take-up tube collection
apparatus 21.
[0043] When the pressing force on the first engage-
mentmember 542 is removed, the take-up tube receiving
base 53 returns from the discharge posture to the take-in
posture. The rotational shaft 55 is provided on the dis-
charge port 53A side of the take-up tube receiving base
53. When the first engagement member 542 is pressed,
the tilting mechanism 54, which maintains the take-in
posture, tilts so that the discharge port 53A faces down-
ward. Then, when the pressing force is removed, the
tiltingmechanism 54 returns to the take-in posture due to
the weight of itself and the take-up tube receiving base
53.

(Description of Take-Up Tube Collection Apparatus 21)

[0044] The take-up tube collection apparatus 21 in-
cludes a guide device 22 and a collection box 23 (refer
to FIGs. 1 and 2). FIG. 5 is a view illustrating a config-
uration of the guide device 22, which illustrates: (A) a
standby posture; and (B) a collection posture. The stand-
by posture is a posture when the take-up tube collection
apparatus 21 is not collecting empty take-up tubes. The
collection posture is a posture when the take-up tube
collection apparatus 21 is collecting the empty take-up
tubes.
[0045] At the collection position of the empty take-up
tube in the take-up tube collection apparatus 21, the
guide device 22 rolls the empty take-up tube discharged
from the take-up tube receiving base 53 at a predeter-
mined height to be guided to the collection box 23. The
guide device 22 includes a stand 221, a guide unit 222,
and a guide unit drive mechanism 223.
[0046] The stand 221 extends along the vertical direc-
tion and supports each component provided in the guide
device 22. The stand 221 has a height that allows the
guide unit 222 provided at an upper end portion thereof
can be connected to the discharge mechanism 52 of the
creel robot 50.
[0047] The guide unit 222 is provided at the upper end
portion of the stand 221. The guide unit 222 rolls the
empty take-up tube discharged from the take-up tube
receiving base 53, to be guided to the collection box 23.
Since the take-up tube receiving base 53 is positioned at
the predetermined height, the empty take-up tube dis-
charged from the take-up tube receiving base 53 falls
from the predetermined height. By rolling the empty take-
up tubeon theguideunit 222, the falling velocity thereof is
suppressed rather than a case of free fall. Consequently,
since the impact subjected to the empty take-up tube
whenbeingcollected in thecollectionbox23 is reduced, it
is possible to reduce the risk of the empty take-up tube
being deformed or damaged.
[0048] FIG. 6 is a view illustrating a configuration of the
guide unit 222. The guide unit 222 includes a first chute
222A and a second chute 222B.
[0049] The first chute 222A includes a rectangular
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bottom plate 222A1, and the side surface plates 222A2
providedon threesidesof the rectangular bottomplate so
as to be substantially perpendicular to the bottom plate
222A1, and is configured so that an upper portion thereof
is open. A side surface portion on one side of the bottom
plate 222A1 without the provided side surface plates
222A2 is open, and this open portion is referred to as a
discharge port 222A3. The first chute 222A is supported
in a posture tilted from the horizontal direction in which
the discharge port 222A3 faces diagonally downward so
that the empty take-up tube received from the second
chute 222B does not stop. The guide device 22 is dis-
posed so that the discharge port 222A3 of the first chute
222A is positioned approximately directly above the col-
lection box 23.
[0050] The second chute 222B includes a rectangular
bottom plate 222B1, and side surface plates 222B2
provided respectively on long sides of the rectangular
bottom plate 222B1 so as to be substantially perpendi-
cular to the bottom plate 222B1, and is configured so that
an upper portion thereof is open. The second chute 222B
is tilted so that the one open side surface portion (here-
inafter referred to as an inlet port) is positioned above the
other side surface portion (hereinafter referred to as a
discharge port), and is supported so that the discharge
port is positioned directly above the first chute 222A. The
empty take-up tube discharged from the take-up tube
receiving base 53 is taken into the second chute 222B
from the inlet port of the second chute 222B, rolls on the
bottom plate 222B1, and is discharged from the dis-
charge port of the second chute 222B to the first chute
222A. The tilt angle of the second chute 222B is changed
between the standby posture and the collection posture
by a guide unit drive mechanism 223 described below.
The bottom plate 222B1 corresponds to a "guide plate"
used in the present invention.
[0051] Return to FIG. 5. The guide unit drive mechan-
ism 223 supports a guide unit 222 so as to be tiltable. The
guideunit drivemechanism223 includesa tiltingmember
223A extending in the vertical direction in the standby
posture. The tiltingmember 223Ahasa lower end portion
provided on the stand 221, and can be tilted at the lower
end portion as a fulcrum. In the collection posture, the
longitudinal direction of the tilting member 223A is tilted
with respect to the vertical direction.
[0052] The tilting member 223A supports the second
chute 222Bof the guide unit 222 by the guide unit support
mechanism 223B on an upper end portion side thereof.
The guide unit support mechanism 223B includes a link
mechanism, and enables the second chute 222B to be
tilted in accordance with a tilt of the tilting member 223A.
Moreover, the guide unit support mechanism 223B sup-
ports the second chute 222B so that, in the collection
posture, the tilt angle corresponding to the longitudinal
direction of the second chute 222B with respect to the
vertical direction is greater than the that in the standby
posture. The tilting member 223A corresponds to a "fol-
lower" used in the present invention.

[0053] The second engagement member 223C is pro-
vided at an upper end portion of the tilting member 223A.
When the guide device 22 is shifted from the standby
posture to the collection posture, the second engage-
ment member 223C presses the first engagement mem-
ber 542 while sliding against the first engagement mem-
ber 542 (refer to FIG. 4) of the creel robot 50 (hereinafter
referred to as a sliding engagement).
[0054] FIG. 7 is a view for explaining a sliding engage-
ment between the second engagement member 223C of
the guide unit drivemechanism 223 and the first engage-
ment member 542 of the creel robot 50.
[0055] The take-up tube receiving base 53 of the creel
robot 50 which has already moved to the collection
position is in the take-in posture, and the guide device
22 of the take-up tube collection apparatus 21 is in the
standby posture. In this state, the guide device 22 drives
the guide unit drive mechanism 223 to be shifted to the
collection posture. The first engagement member 542 of
the take-up tube receiving base 53 is positioned on a
trajectory of the second engagement member 223C of
the guide unit drive mechanism 223, and is pressed by
the rotating second engagement member 223C. Conse-
quently, the take-up tube receiving base 53 is tilted. As a
result, the loading plate 531 of the take-up tube receiving
base 53 and the bottom plate 222B1 of the second chute
222B are aligned in a substantially straight line. An angle
formed between the loading plate 531 and the bottom
plate 222B1 in this case is within a range of "180 degrees
± the predetermined angle".
[0056] Consequently, the empty take-up tube accom-
modated in the take-up tube receiving base 53 rolls
through the second chute 222B from the take-up tube
receiving base 53 to the first chute 222A, and is collected
in the collection box 23 (refer to FIG. 2 and the like)
disposed below the discharge port of the first chute
222A. Thus, by configuring so that the empty take-up
tube discharged from the take-up tube receiving base 53
is collected in the collection box 23 through the guide unit
222, the rolling velocity of the empty take-up tube ismore
reduced compared with a case of being discharged di-
rectly from the take-up tube receiving base 53 without
through the guide unit 222, and an impact when being
collected by the collection box 23 can be reduced.
Furthermore, by changing the rolling direction of the
empty take-up tube by the first chute 222A, the rolling
velocity of the empty take-up tube is further reduced, and
the impact when being collected by the collection box 23
can be further reduced.
[0057] Herein, the predetermined angle in which an
angle formed between the loading plate 531 and the
bottom plate 222B1 is within the "a range of 180 degrees
±predetermined angle" is preferable to bewithin a range
of 20 to 60 degrees. Namely, the angle formed between
the loading plate 531 and the bottom plate 222B1 is
preferable to be within a range between a lower limit
angle obtained by subtracting the predetermined angle
from 180 degrees and an upper limit angle obtained by
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adding the predetermined angle to 180 degrees. Accord-
ingly, the predetermined angle includes 0 degrees, i.e.,
theangle formedbetween theguideplateand the take-up
tube receiving base includes "180±0 degrees". Further-
more, thepredeterminedangle ispreferable tobewithina
rangeof 20 degrees to 60 degrees. Specifically, the lower
limit angle formed between the guide plate and the take-
up tube receiving base is preferable to be 120 degrees,
and ismore preferable to be 160 degrees. In contrast, the
upper limit angle formed between the guide plate and the
take-up tube receiving base is preferable to be 240
degrees, and more preferable to be 200 degrees.
[0058] When the predetermined angle is an angle
smaller than 180 degrees, i.e., is "180 degrees - the
predetermined angle", the tilt angle of the bottom plate
222B1 of the second chute 222B is smaller than the tilt
angle of the loading plate 531 of the take-up tube receiv-
ing base 53. This means that the gradient of the bottom
plate 222B1 is smaller than the gradient of the loading
plate 531. Therefore, it means that when the angle
formed between the loading plate 531 and the bottom
plate 222B1 is 120 degrees, the gradient of the bottom
plate 222B1 is the smallest, and when the angle formed
therebetween is 160 degrees, the gradient of the bottom
plate 222B1 is slightly smaller.
[0059] On the other hand, when the predetermined
angle is an angle greater than 180 degrees, i.e., is
"180 degrees + the predetermined angle", the tilt angle
of the bottom plate 222B1 of the second chute 222B is
greater than the tilt angle of the loading plate 531 of the
take-up tube receiving base 53. This means that the
gradient of the bottom plate 222B1 is greater than the
gradient of the loading plate 531. Therefore, itmeans that
when the angle formed between the loading plate 531
and the bottom plate 222B1 is 240 degrees, the gradient
of the bottom plate 222B1 is the greatest, and when the
angle formed therebetween is 200 degrees, the gradient
of the bottom plate 222B1 is slightly greater.

(Description of Collection Box 23)

[0060] FIG. 8 is a view for explaining a configuration of
the collection box 23.
[0061] The collection box 23 is a box for collecting the
empty take-up tubes discharged from the guide device
22.Thecollectionbox23 includesa framebody231anda
bottom member 232. The frame body 231 is formed of
pipes constructed in a rectangular parallelepiped shape
extending in thevertical direction, for example.Moreover,
at least four side surfaces of the frame body 231 are
formed of a net made of string, rubber, or steel con-
structed in a mesh pattern, and the frame body 231
includes an opening 23A having an open upper surface.
The first chute 222A of the guide device 22 is disposed
directly above this opening23A.Thebottommember232
is supported, in the frame body 231, so as to be movable
in the vertical direction along a rail (not illustrated) pro-
vided along the vertical direction. The bottom member

232 is also formed of pipes constructed in a flat plate
shape in the same manner as the frame body 231, and
has a flat surface portion formed of a net. By forming the
sidesurfacesof the framebody231and the flat surfaceof
the bottom member 232 of the net, an impact when the
empty take-up tube is discharged into the collection box
23 is relieved rather than a case of being formed of a rigid
plate member.
[0062] The bottom member 232 is supported so as to
be suspended from an upper portion of the frame body
231 by elastic string-like supportingmember 233 such as
rubber. When no empty take-up tube is loaded on the
bottom member 232, the supporting member 233, by its
own elastic force, raises the bottom member 232 to an
initial height position and lowers the bottommember 232
in accordance with the weight of the empty take-up tube
loadedon thebottommember 232. The supportingmem-
ber 233 corresponds to a "bottommember up-and-down
mechanism" used in the present invention.
[0063] Byallowing thebottommember232 tobe raised
and lowered in accordance with the weight, since the
empty take-up tube is received by the bottom member
232 positioned higher than the bottom surface of the
collection box 23 as comparing a case where the fed
empty take-up tube is received and loaded on the bottom
surfacepositionedbelow the collection box23, the empty
take-up tube can be received before a moving velocity of
the empty take-up tube increases. Consequently, it is
possible to prevent deformation of the empty take-up
tube, and since the bottommember 232 lowers in accor-
dance with the weight of the loaded empty take-up tube,
themaximumcapacity of accommodation corresponding
to a volume of the collection box 23 is not reduced
significantly.

(Description of Advantageous Effects)

[0064] As described above, when the empty take-up
tube discharged from the take-up tube receiving base 53
is guided to the first chute 222A and the second chute
222B of the guide device 22 and is collected in the
collection box 23, the empty take-up tube is slowed down
due to the frictionwith the first chute 222Aand thesecond
chute 222B. Therefore, a moving velocity when the
empty take-up tube rolls on the first chute 222A and
the second chute 222B is smaller than a falling velocity
when the empty take-up tube is directly discharged from
directly above the collection box 23. Consequently, since
the impact subjected to the empty take-up tube when
being collected in the collection box 23 is reduced, it is
possible to reduce the risk of the empty take-up tube
being deformed or damaged.
[0065] Moreover,when the secondchute222B is tilted,
the second engagement member 223C of the tilting
member 223A is slidably engaged to the first engage-
ment member 542, and thereby the take-up tube receiv-
ing base 53 supported by the receiving base support
mechanism 541 is tilted. Consequently, the empty
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take-up tube accommodated in the take-up tube receiv-
ing base 53 moves from the take-up tube receiving base
53 to the first chute 222A and the second chute 222B,
slides down the first chute 222A and the second chute
222B, and is fed into the collection box 23. Consequently,
the take-up tube receiving base 53 of the creel robot 50
and the collection box 23 can be used in the already-
existing configuration.
[0066] Moreover, it is configuredso thatwhen theguide
device 22 is shifted to the collection posture, the take-up
tube receiving base 53 is tilted, and the loading plate 531
and the bottom plate 222B1 are aligned in a substantially
straight line. In other words, it is configured so that,
instead of the creel robot 50 approaching and connecting
to the guide device 22, the guide device 22 approaches
and connects to the creel robot 50 and thereby the
loading plate 531 and the bottomplate 222B1are aligned
in the substantially straight line. Accordingly, by merely
providing a new guide device 22 while using the conven-
tional creel robot 50, it is possible to reduce the risk of
deformation or damage to the empty take-up tube.
[0067] Since the empty take-up tube is received by the
bottom member 232 positioned higher than the bottom
surface of the collection box 23 as comparing a case
where the fed empty take-up tube is received and loaded
on the bottom surface thereof, the empty take-up tube
can be received before the falling velocity of the empty
take-up tube increases. Consequently, it is possible to
prevent deformation of the empty take-up tube, and since
the bottom member 232 lowers in accordance with the
weight of the loaded empty take-up tube, the maximum
capacity of accommodation corresponding toa volumeof
the collection box 23 is not reduced significantly.

(Modified Examples)

[0068] While this embodiment of the present invention
has been described above, the present invention is not
limited to the above-described embodiment but can be
changed in various ways within a scope recited in the
claims. For example, in above-described embodiment,
the guide unit 222 of the guide device 22 includes the first
chute 222A, but itmay be not necessary to include such a
first chute. Even in this case, since the empty take-up
tube discharged from the take-up tube receiving base 53
rolls on the second chute 222B, it can suppress the falling
velocity compared with the case of free fall.
[0069] Moreover, in the above-describedembodiment,
the take-up tube collection apparatus 21 tilts the take-up
tube receivingbase53,but it is not limited to thisexample.
For example, the creel robot 50 may include a mechan-
ism for tilting the take-up tube receiving base 53 inde-
pendently of the take-up tube collection apparatus 21.
For example, the take-up tube receiving base 53 of the
creel robot 50 and the second chute 222B of the guide
device 22 may each be tilted and then approach each
other. Moreover, the take-up tube receiving base 53may
be configured to be manually tilted. Furthermore, the

mechanism for returning the take-up tube receiving base
53 from the discharge posture to the take-in posture may
be, for example, a mechanism for returning the take-up
tube receiving base 53 to the take-in posture by utilizing
an elastic member such as a spring.
[0070] Moreover, the discharge mechanism 52 of the
creel robot 50 may be provided movably up and down
with respect to the main body portion 51. The guide
device 22 may also be configured to be movably up
and down. In this case, even after installing the guide
device 22, it is possible to adjust position alignment
between the take-up tube receiving base 53 and the
guide unit 222. Moreover, the guide device 22 or the
collection box 23 may be configured to be movable from
their respective installation positions using casters or the
like, or may be installed so as not to be movable.
[0071] Moreover, in the above embodiment, the "take-
in posture" is defined as the posture of the loading plate
531 aligned substantially horizontally, but it is not limited
to this example. For example, the loading plate 531 may
be tilted so that the discharge port 53A faces upward.
Namely, the take-in posture may be any posture in which
the empty take-up tube accommodated in the take-up
tube receiving base 53 does not fall.
[0072] Moreover, when collecting empty take-up
tubes, the loading plate 531 of the take-up tube receiving
base 53 and the bottom plate 222B1 of the second chute
222B are aligned in a substantially straight line, and at
this time, it is preferable that the loading plate 531 and the
bottom plate 222B1 are in close contact with each other
without any gaps. However, it is not limited to this ex-
ample, for example, as long as the empty take-up tube
can roll to thefirst chute222Awithout stopping, theremay
be a gap between the loading plate 531 and the bottom
plate 222B1.
[0073] Moreover, in the above-describedembodiment,
the take-up tube collection system 1A is formed of the
take-up tube collection apparatus 21 and the creel robot
50, but it is not limited to this example. For example, the
take-up tube collection system may be formed of the
take-up tube collection apparatus 21, the creel robot
50, and the creel stands 30, 30A.
[0074] Moreover, in the above-describedembodiment,
the creel stands 30, 30A are arranged on both sides
sandwiching the rail 20, and the yarn feeding packages
are supplied to the creel stand30 and the creel stand 30A
by the creel robot 50 which moves on the rail 20, but it is
not limited to this example. For example, the creel robot
50 may supply the yarn feeding package to the creel
stand (30 or 30A) arranged on any one side of the both
sides sandwiching the rail 20.
[0075] Furthermore, the four sides of the collection box
23 are formed of a net, but may be formed of a rigid plate
member and covered with an elastic member such as a
sponge. Moreover, the collection box 23 may not include
the bottommember 232, and the netmay be supported in
a bag shape by the frame body 231 to collect the empty
take-up tube.
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(Reference Numerals)

[0076]

1A Take-up tube collection system
21 Take-up tube collection apparatus
22 Guide device
23 Collection box
30 30A Creel stand
50 Creel robot
51 Main body portion
52 Discharge mechanism
53 Take-up tube receiving base
53A Discharge port
54 Tilting mechanism
55 Rotational shaft
221 Stand
222 Guide unit
222A First chute
222A1 Bottom plate
222A2 Side surface plate
222A3 Discharge port
222B Second chute
222B1 Bottom plate
223 Guide unit drive mechanism
223A Tilting member
223B Guide unit support mechanism
223C Second engagement member
231 Frame body
232 Bottom member
233 Supporting member
531 Loading plate
532 Side surface plate
541 Receiving base support mechanism
542 First engagement member

Claims

1. A take-up tube collection system (1A) comprising:

a creel robot (50) configured to supply a yarn
feeding package in which a yarn is wound
around a take-up tube and to collect an empty
take-up tube after the yarn is unwound; and
a take-up tube collection apparatus (21) config-
ured to collect the empty take-up tube dis-
charged from the creel robot (50), wherein
the creel robot (50) includes:

a take-up tube receiving base (53) config-
ured to be capable of accommodating the
empty take-up tube and including a loading
plate (531) loading the empty take-up tube
thereon and a discharge port (53A) capable
of discharging the empty take-up tube; and
a tiltingmechanism (54) configured to tilt the
take-up tube receiving base (53) so that the
empty take-up tube discharged from the

take-up tube receiving base (53) is dis-
charged from a predetermined height posi-
tion at a collection position where the empty
take-up tube can be collected in the take-up
tube collection apparatus (21), wherein

the take-up tube collection apparatus (21) in-
cludes:

a collection box (23) configured to collect
the empty take-up tube discharged from the
take-up tube receiving base (53); and
a guide device (22) configured to guide the
empty take-up tube discharged from the
take-up tube receiving base (53) to the col-
lection box (23), wherein

the guide device (22) includes:

a guide unit (222) including a guide plate
(bottom plate 222B1) configured to roll the
empty take-up tube discharged from the
take-up tube receiving base (53) to be
guided to the collection box (23); and
a guide unit drive mechanism (223) config-
ured to tilt the guide unit (222) to approach
the take-up tube receiving base (53) so that
an angle formed between the guide plate
(bottom plate 222B1) and the loading plate
(531) of the take-up tube receiving base
tilted at the collection position is within a
range of 180 degrees plus or minus a pre-
determined angle.

2. The take-up tube collection system (1A) as claimed
in claim 1, wherein

the tilting mechanism (54) includes:

a receiving base support mechanism (541)
configured to support the take-up tube re-
ceiving base so as to be tiltable; and
a first engagement member (542) provided
in the receiving base support mechanism
(541) and configured to tilt the take-up tube
receiving base (53), wherein

the guide unit drive mechanism (223) includes:

a guide unit support mechanism (223B)
configured to support the guide unit (222)
so as to be tiltable by a linkmechanism; and
a second engagementmember (223C) pro-
vided at a tip portion of a follower (tilting
member 223A) of the link mechanism, and
slidably engaged with the first engagement
member (542) by a rotation of the tip portion
of the follower (tilting member 223A) when
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the guide unit (222) is tilted.

3. The take-up tube collection system (1A) as claimed
in claim 1 or 2, wherein
the collection box (23) includes:

a framebody (231) capableof accommodatinga
plurality of the empty take-up tubes and having
an opening (23A) formed on an upper surface
thereof for collecting the empty take-up tubes;
a bottom member (232) loosely fitted in the
frame body (231) and on which the empty
take-up tube collected from the opening (23A)
is loaded; and
a bottom member up-and-down mechanism
(supporting member 233) configured to support
the bottommember (232)movably up and down
so that when the empty take-up tube is not
loaded on the bottommember (232), the bottom
member (232) is raised to an initial height posi-
tion and the bottom member (232) is lowered in
accordance with a weight of the empty take-up
tube loaded on the bottom member (232).

4. The take-up tube collection system (1A) as claimed
in any one of claims 1 to 3, further comprising
a creel stand (30 or 30A) arranged along a travel
passage of the creel robot (50), in which the creel
robot (50) is configured to supply the yarn feeding
package and to collect the empty take-up tube.

5. A take-up tube collection apparatus (21) configured
to collect an empty take-up tube discharged from a
predetermined height position by a creel robot (50),
the creel robot (50) including: a take-up tube receiv-
ing base (53) configured to be capable of accom-
modating the empty take-up tube after a yarn is
unwound and including a loading plate (531) loading
the empty take-up tube thereon and a discharge port
(53A) capable of discharging the empty take-up
tube; and a tilting mechanism (54) configured tilt
the take-up tube receiving base (53) so that the
empty take-up tube is discharged from the prede-
termined height position at a collection position
where the empty take-up tube is collected,

the take-up tube collection apparatus (21) com-
prising:

a collection box (23) configured to collect
the empty take-up tube discharged from the
take-up tube receiving base (53); and
a guide device (22) configured to guide the
empty take-up tube discharged from the
take-up tube receiving base (53) to the col-
lection box (23), wherein

the guide device (22) includes:

a guide unit (222) including a guide plate
(bottom plate 222B1) configured to roll the
empty take-up tube discharged from the
take-up tube receiving base (53) to be
guided to the collection box (23); and
a guide unit drive mechanism (223) config-
ured to tilt the guide unit (222) to approach
the take-up tube receiving base (53) so that
an angle formed between the guide plate
(bottom plate 222B1) and the loading plate
(531) of the take-up tube receiving base
tilted at the collection position is within a
range of 180 degrees plus or minus a pre-
determined angle.

6. The take-up tube collection apparatus (21) as
claimed in claim 5, wherein

the tilting mechanism (54) includes:

a receiving base support mechanism (541)
configured to support the take-up tube re-
ceiving base so as to be tiltable; and
a first engagement member (542) provided
in the receiving base support mechanism
(541) and configured to tilt the take-up tube
receiving base, wherein

the guide unit drive mechanism (223) includes:

a guide unit support mechanism (223B)
configured to support the guide unit (222)
so as to be tiltable; and
a second engagementmember (223C) pro-
vided in the guide unit support mechanism
(223B) and slidably engaged with the first
engagement member (542) due to the tilt of
the guide unit (222).

7. The take-up tube collection apparatus (21) as
claimed in claim 5 or 6, wherein
the collection box (23) includes:

a framebody (231) capableof accommodatinga
plurality of the empty take-up tubes and having
an opening (23A) formed on an upper surface
thereof for collecting the empty take-up tubes;
a bottom member (232) loosely fitted in the
frame body (231) and on which the empty
take-up tube collected from the opening (23A)
is loaded; and
a bottom member up-and-down mechanism
(supporting member 233) configured to support
the bottommember (232)movably up and down
so that when the empty take-up tube is not
loaded on the bottommember (232), the bottom
member (232) is raised to an initial height posi-
tion and the bottom member (232) is lowered in
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accordance with a weight of the empty take-up
tube loaded on the bottom member (232).

5

10

15

20

25

30

35

40

45

50

55



14

EP 4 541 747 A1



15

EP 4 541 747 A1



16

EP 4 541 747 A1



17

EP 4 541 747 A1



18

EP 4 541 747 A1



19

EP 4 541 747 A1



20

EP 4 541 747 A1



21

EP 4 541 747 A1



22

EP 4 541 747 A1

5

10

15

20

25

30

35

40

45

50

55



23

EP 4 541 747 A1

5

10

15

20

25

30

35

40

45

50

55



24

EP 4 541 747 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

