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Description
BACKGROUND OF THE INVENTION

[0001] The presentinvention relates to a take-up tube
replenishment device configured to replenish a stocker of
a false-twist texturing machine with an empty take-up
tube.

[0002] JP 2011-47074 discloses a false-twist texturing
machine including a yarn supplying unit, a winding de-
vice, a heater, a cooler, and a false-twisting device. The
heater, cooler, and false-twisting device are provided on
a yarn path from the yarn supplying unit and the winding
device. In the false-twist texturing machine, a package is
formed in such a way that a yarn supplied from the yarn
supplying unit is false-twisted by members such as the
false-twisting device and the yarn is then wound onto a
take-up tube by the winding device. The completed
package is detached from the winding device. After an
empty take-up tube on which noyarnis wound is attached
to the winding device, winding of another yarn is per-
formed again by the winding device.

[0003] In the false-twist texturing machine of JP
2011-47074, winding units are aligned in a predeter-
mined arrangement direction to form plural stages. Each
winding unit includes the winding device and a stocker
(take-up tube holder) arranged to be able to store the
empty take-up tube. The stocker stores the empty take-
up tube which is supplied to the winding device. When a
completed package is detached from the winding device,
the empty take-up tube stored in the stocker is supplied to
the winding device. DE 37 15 130 A1 discloses a take-up
tube replenishment device.

SUMMARY OF THE INVENTION

[0004] To stockers provided in winding units, empty
take-up tubes need to be suitably replenished. Tradition-
ally, an operator manually replenishes each stocker with
an empty take-up tube. However, when an operation of
replenishment of the empty take-up tube is performed
after the operator moves to each stocker, this operation is
very laborious for the operator. Furthermore, the opera-
tion takes time.

[0005] Anobjectofthe presentinventionis to provide a
take-up tube replenishment device configured to effi-
ciently replenish a stocker, which is provided in each of
winding units of a false-twist texturing machine, with an
empty take-up tube.

[0006] A take-up tube replenishment device of the
presentinvention is configured to replenish stockers with
empty take-up tubes in a false-twist texturing machine in
which winding units are provided to be aligned in a pre-
determined arrangement direction and to form plural
stages, the winding units include winding devices and
the stockers, and the stockers are able to store the empty
take-up tubes which are to be supplied to the winding
devices. This take-up tube replenishment device in-
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cludes take-up tube moving paths which are provided
to form the plural stages corresponding to the winding
units provided to form plural stages, which extend along
the arrangement direction, and in which the empty take-
up tubes to be used to replenish the stockers are movable
in the arrangement direction. Each of the take-up tube
moving paths includes: a supporting surface which ex-
tends along the arrangement direction and which sup-
ports the empty take-up tubes from below; a replenish-
ment port which is provided at an end portion of each of
the take-up tube moving paths in the arrangement direc-
tion and which is provided for allowing the empty take-up
tubes to be supplied; and guide portions provided for
guiding, to the respective stockers, the empty take-up
tubes moving in the arrangement direction. The take-up
tube replenishment device further includes spacers (54)
provided for arranging gaps between the adjacent empty
take-up tubes in each of the take-up tube moving paths to
be identical to gaps between the adjacent guide portions
in the arrangement direction.

[0007] According to the present invention, the empty
take-up tubes supplied to the take-up tube moving paths
through the replenishment ports move in the arrange-
ment direction of the take-up tube moving paths. The
empty take-up tubes moving in the arrangement direction
are then supplied to the stockers through the guide por-
tions. Therefore, an operator does not need to move to
the stockers in order to replenish the stockers with the
empty take-up tubes. This makes it possible to effectively
move the empty take-up tubes to the stockers which are
provided in the winding units of the false-twist texturing
machine.

[0008] The take-up tube replenishment device of the
present invention further includes first stoppers provided
to correspond to the respective guide portions of each of
the take-up tube moving paths, and the state of the first
stoppers is preferably switchable between an allowable
state in which the first stoppers allow the empty take-up
tubes to move from each of the take-up tube moving
paths to the stockers through the guide portions and a
regulated state in which the first stoppers prevent the
empty take-up tubes from moving from each of the take-
up tube moving paths to the stockers through the guide
portions.

[0009] Accordingtothe presentinvention, forexample,
when one stocker is a replenishment target of the empty
take-up tubes, the state of afirst stopper of a guide portion
provided for guiding an empty take-up tube to the one
stockeris changed to the allowable state. Furthermore, in
regard to other stockers which are not replenishment
targets of the empty take-up tubes, the state of first
stoppers of guide portions provided for guiding the empty
take-up tubes to the other stockers is changed to the
regulated state. This makes it possible to select a stocker
which requires replenishment of the empty take-up tubes
among the stockers, and to replenish the stocker with the
empty take-up tubes.

[0010] The take-up tube replenishment device of the
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present invention further includes second stoppers pro-
vided to correspond to the respective guide portions of
each of the take-up tube moving paths, and the state of
the second stoppers is switchable between an allowable
state in which the second stoppers allow the empty take-
up tubes to move in the arrangement direction of each of
the take-up tube moving paths and a guiding state in
which the second stoppers guide the empty take-up
tubes to the stockers through the guide portions. When
the state of the second stoppers is the guiding state, the
empty take-up tubes are preferably prevented from mov-
ing over the second stoppers along the arrangement
direction.

[0011] According to the presentinvention, forexample,
when one stocker is a replenishment target of the empty
take-up tubes, the state of a second stopper of a guide
portion provided for guiding an empty take-up tube to the
one stocker is changed to the guiding state. Because of
this, this empty take-up tube is prevented from moving
over this second stopper along the arrangement direc-
tion. It is therefore possible to prevent the empty take-up
tubes from moving in the take-up tube moving paths
toward some stockers which are not replenishment tar-
gets. Furthermore, each second stopper in the guiding
state makes it possible to properly guide an empty take-
up tube to a stocker which is areplenishment target of the
empty take-up tubes. It is therefore possible to properly
replenish a target stocker with an empty take-up tube.
[0012] Forexample, when anend portion of each take-
up tube moving path on one of both sides of each take-up
tube moving path in the arrangement direction is closed,
some empty take-up tubes which move in each take-up
tube moving path and which are not used to replenish the
stockers are sent to the end portion of each take-up tube
moving path on one of both sides of each take-up tube
moving path in the arrangement direction and stay in
each take-up tube moving path. Subsequently, when
replenishment of the empty take-up tubes is performed
for any stocker while some empty take-up tubes stay in
each take-up tube moving path, one of some empty take-
up tubes which stay in each take-up tube moving path is
moved to this stocker. At this time, when some empty
take-up tubes simultaneously move in each take-up tube
moving path, the gaps between the adjacent empty take-
up tubes may be narrow in the arrangement direction.
With this, the empty take-up tubes which stay in each
take-up tube moving path may be provided at positions at
which the empty take-up tubes are not properly guided to
the stockers through the guide portions. According to the
presentinvention, the spacers arrange the gaps between
the adjacent empty take-up tubes to be identical to the
gaps between the adjacent guide portions. Because of
this, the empty take-up tubes which stay in each take-up
tube moving path are prevented from being at the posi-
tions at which the empty take-up tubes are not properly
guided to the stockers through the guide portions, and the
replenishment of the stockers with the empty take-up
tubes is further ensured.
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[0013] Preferably, the take-up tube replenishment de-
vice of the present invention further includes a belt to
which the spacers are attached and which is able to move
and circulate in the arrangement direction in each of the
take-up tube moving paths.

[0014] When the spacers are simply provided, the
spacers stay in the take-up tube moving paths after the
empty take-up tubes moving in the take-up tube moving
paths are moved to the stockers. The spacers which stay
in the take-up tube moving paths are required to be
collected by the operator, which increases the burden
on the operator. According to the present invention, the
spacers are attached to the belt which is able to move and
circulate in the arrangement direction of each take-up
tube moving path. With this arrangement, the operator
does not need to collect the spacers which stay in the
take-up tube moving paths. Therefore, the burden on the
operator is decreased.

[0015] Preferably, the take-up tube replenishment de-
vice of the present invention further includes an empty
take-up tube automatic throwing device arranged to be
able to automatically throw the empty take-up tubes into
the take-up tube moving paths through replenishment
ports.

[0016] According to the present invention, (i) the bur-
den on the operator is decreased and (ii) reduction in
work time is obtainable as compared to a case where the
operator manually throws the empty take-up tubes to the
take-up tube moving paths.

[0017] Inthe take-up tube replenishment device of the
present invention, each of the replenishment ports is
preferably provided only at the end portion of each of
the take-up tube moving paths on one of both sides of
each of the take-up tube moving paths in the arrange-
ment direction.

[0018] Accordingtothe presentinvention, because the
empty take-up tubes are supplied through the replenish-
ment ports each of which is provided only at the end
portion of each take-up tube moving path on one of both
sides of each take-up tube moving path in the arrange-
ment direction, the take-up tube moving paths are easily
replenished with the empty take-up tubes as compared to
a case where (i) replenishment ports are provided at both
end portions of each take-up tube moving path in the
arrangement direction and (ii) the empty take-up tubes
are supplied through both end portions.

[0019] In the take-up tube replenishment device of the
present invention, preferably, as being pressed by an
additional empty take-up tube which is additionally sup-
plied to each of the take-up tube moving paths through
each of the replenishment ports, the empty take-up tubes
in the take-up tube moving paths move in the arrange-
ment direction.

[0020] According to the present invention, as the addi-
tional empty take-up tube which is additionally supplied
by the operatorto each take-up tube moving path presses
one empty take-up tube which is adjacent to the addi-
tional empty take-up tube, the empty take-up tubes in
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each take-up tube moving path move in the arrangement
direction. Itis therefore possible to cause the empty take-
up tubes in each take-up tube moving path to move in the
arrangement direction, without providing a device for
moving the empty take-up tubes in the arrangement
direction. Because of this, the overall structure of the
device is unnecessary to be complex, and thus cost
reduction of the device is achieved.

[0021] Inthe take-up tube replenishment device of the
present invention, preferably, each of the take-up tube
moving paths further includes a conveyance device con-
figured to convey the empty take-up tubes in the arrange-
ment direction.

[0022] According to the presentinvention, the convey-
ance device is able to convey, in the arrangement direc-
tion, the empty take-up tubes in each take-up tube mov-
ing path. Therefore, the operator does not need to manu-
ally press the empty take-up tubes into each take-up tube
moving path. As a result, the burden on the operator is
decreased.

[0023] Inthe take-up tube replenishment device of the
present invention, preferably, each of the take-up tube
moving paths further includes wall portions connected to
both end portions of each of supporting surfaces in an
orthogonal direction orthogonal to the arrangement di-
rection, and the height of each of the wall portions is
greater than the diameter of each of the empty take-up
tubes.

[0024] According to the present invention, the empty
take-up tubes moving in the take-up tube moving paths
are less likely to fall off from the take-up tube moving
paths. Therefore, the replenishment of the stockers with
the empty take-up tubes is reliably performed.

[0025] Inthe take-up tube replenishment device of the
present invention, preferably, each of the take-up tube
moving paths further includes a ceiling which extends
along the arrangement direction and which connects the
wall portions of each of the take-up tube moving paths to
each other.

[0026] According to the present invention, the empty
take-up tubes moving in the take-up tube moving paths
are reliably prevented from falling off from the take-up
tube moving paths.

BRIEF DESCRIPTION OF THE DRAWINGS
[0027]

FIG. 1is a profile of a false-twist texturing machine of
an embodiment.

FIG. 2 is a schematic diagram of a winding part
viewed in a direction Il of FIG. 1.

FIG. 3 is a schematic diagram of the winding part.
FIG. 4 is a cross section taken along a line V-V in
FIG. 2.

FIG. 5is a block diagram of the electrical structure of
the false-twist texturing machine.

FIG. 6 is a schematic diagram of a winding part of a
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modification.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0028] The following will describe an embodiment of
the present invention with reference to figures.

(Overall Structure of False-Twist Texturing Machine 1)

[0029] FIG. 1 is a profile showing the overall structure
of a false-twist texturing machine 1 of the present embo-
diment. FIG. 2 is a schematic diagram of a winding part 4
viewed in a direction Il of FIG. 1. Hereinafter, a vertical
direction to the sheet of FIG. 1 is defined as a base
longitudinal direction, and a left-right direction to the
sheet of FIG. 1 is defined as a base width direction. A
direction orthogonal to the base longitudinal direction and
the base width direction is defined as an up-down direc-
tion (vertical direction) in which the gravity acts. These
definitions of the directions will be suitably used here-
inbelow.

[0030] The false-twist texturing machine 1 is able to
perform false twisting of yarns Y made of, e.g., synthetic
fibers such as nylon (polyamide fibers). The false-twist
texturing machine 1 includes a yarn supplying unit 2
configured to supply the yarns Y, a processing unit 3
configured to false-twist the yarns Y supplied from the
supplying unit 2, the winding part 4 configured to wind the
yarns Y processed by the processing unit 3 onto empty
bobbins (take-up tubes of the present invention) to form
winding bobbins Bw, and a control unit 40 (see FIG. 5).
The yarn supplying unit 2, the processing unit 3, and the
winding part 4 include structural elements (described
later), and the structural elements are provided to form
plurallines in the base longitudinal direction orthogonal to
a yarn running surface (surface orthogonal to the direc-
tion in which FIG. 1 is viewed) in which yarn paths are
provided to reach the winding part 4 from the yarn sup-
plying unit 2 via the processing unit 3.

[0031] The yarn supplying unit 2 includes a creel stand
7 retaining yarn supply packages Ps, and is configured to
supply the yarns Y to the processing unit 3. In the proces-
sing unit 3, the following members are provided in this
order from the upstream in a yarn running direction: first
feed rollers 11; twist-stopping guides 12; first heaters 13;
coolers 14; false-twisting devices 15; second feed rollers
16; an interlacing device 17; third feed rollers 18; a
second heater 19; and fourth feed rollers 20. The winding
part 4 is configured to wind the yarns Y for which false
twisting has been performed by the processing unit 3 onto
the winding bobbins Bw with use of winding devices 21,
and to form wound packages Pw.

[0032] The false-twist texturing machine 1 includes a
main base 8 and awinding base 9 which are spaced apart
from each other in the base width direction. The main
base 8 and the winding base 9 are substantially identical
in length in the base longitudinal direction, and provided
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to oppose each other. An upper part of the main base 8 is
connected to an upper part of the winding base 9 by a
supporting frame 10. Each device forming the processing
unit 3 is mainly attached to the main base 8 or the
supporting frame 10. The main base 8, the winding base
9, and the supporting frame 10 form aworking space 22 in
which an operator performs an operation such as yarn
threading to each device. The yarn paths are formed so
that the yarns Y mainly run around the working space 22.
[0033] The false-twist texturing machine 1 includes
units which are termed spans each of which includes a
pair of the main base 8 and the winding base 9 provided to
oppose each other. In one span, each device is provided
sothatthe yarnsY running while being aligned inthe base
longitudinal direction are simultaneously false-twisted.
For example, twelve winding devices 21 provided to form
three stages and four columns are provided (see FIG. 2)
for the winding base 9 included in one span. There is the
supporting frame 10 between two adjacent spans. In the
present embodiment, the distance between two adjacent
winding devices 21 in one span in the base longitudinal
direction is identical with the distance between two wind-
ing devices 21, which are adjacent to each other over the
supporting frame 10, in two adjacent spans in the base
longitudinal direction. In the false-twist texturing machine
1, spans are provided in a left-right symmetrical manner
tothe sheet of FIG. 1, with a center line C of the base width
direction of the main base 8 as a symmetry axis (main
base 8 is shared between the left span and the right
span). Furthermore, the spans are aligned in the base
longitudinal direction.

(Processing Unit)

[0034] The following will describe each structural ele-
ment of the processing unit 3. The first feed rollers 11 are
configured to feed the yarns Y supplied from the yarn
supplying unit 2, to the first heaters 13. The first feed
rollers 11 are provided above the winding base 9 (see
FIG. 1). The first feed rollers 11 are aligned in the base
longitudinal direction.

[0035] Each twist-stopping guide 12 prevents twisting,
which has been applied to a yarn Y by a later-described
false-twisting device 15, from being propagated to the
upstream of each twist-stopping guide 12 in the yarn
running direction. The twist-stopping guides 12 are pro-
vided downstream of the first feed rollers 11 and up-
stream of the first heaters 13 in the yarn running direction.
For example, the twist-stopping guides 12 are respec-
tively provided for the yarns Y supplied from the yarn
supplying unit 2 and are aligned in the base longitudinal
direction.

[0036] The first heaters 13 are configured to heat the
yarns'Y fed from the first feed rollers 11, and are provided
at the supporting frame 10 (see FIG. 1). The first heaters
13 are provided for the yarns Y supplied from the yarn
supplying unit 2, and aligned in the base longitudinal
direction.
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[0037] The coolers 14 are configured to heat the yarns
Y heated by the first heaters 13. The coolers 14 are
provided downstream of the first heaters 13 and up-
stream of the false-twisting devices 15in the yarn running
direction. The coolers 14 are provided for the yarns Y
supplied from the yarn supplying unit 2, and aligned in the
base longitudinal direction.

[0038] The false-twisting devices 15 are configured to
twist the yarns Y. The false-twisting devices 15 are pro-
vided immediately downstream of the coolers 14 in the
yarn running direction. The false-twisting devices 15 are
aligned in the base longitudinal direction. For example,
twelve false-twisting devices 15 are provided in one
span.

[0039] The second feed rollers 16 are rollers for feed-
ing the yarns Y twisted by the false-twisting devices 15
toward the interlacing device 17. In the main base 8, the
second feed rollers 16 are provided downstream of the
false-twisting devices 15 in the yarn running direction.
The conveyance speed of conveying the yarns Y by the
second feed rollers 16 is higher than the conveyance
speed of conveying the yarns Y by the first feed rollers 11.
The yarns Y are therefore drawn between the first feed
rollers 11 and the second feed rollers 16.

[0040] The interlacing device 17 is configured to inter-
lace the yarns Y by injecting air thereto. The interlacing
device 17 is provided below the second feed rollers 16 in
the main base 8.

[0041] The third feed rollers 18 are rollers for feeding
the yarns Y interlaced by the interlacing device 17 toward
the second heater 19. The third feed rollers 18 are
provided below the interlacing device 17 in the main base
8. The conveyance speed of conveying the yarns Y by the
third feed rollers 18 is lower than the conveyance speed
of conveying the yarns Y by the second feed rollers 16.
The yarns Y are therefore relaxed between the second
feed rollers 16 and the third feed rollers 18.

[0042] The second heater 19 is configured to heat the
yarns Y fed from the third feed rollers 18. The second
heater 19 is provided below the third feed rollers 18 in the
main base 8. The second heater 19 extends along the up-
down direction, and one second heater 19 is provided in
one span.

[0043] The fourth feed rollers 20 are provided to feed
the yarns Y thermally treated by the second heater 19
toward the winding devices 21. The fourth feed rollers 20
are provided at a lower part of the winding base 9. The
conveyance speed of conveying the yarns Y by the fourth
feed rollers 20 is lower than the conveyance speed of
conveying the yarns Y by the third feed rollers 18. The
yarns Y are therefore relaxed between the third feed
rollers 18 and the fourth feed rollers 20.

[0044] In the processing unit 3 arranged as described
above, the yarns Y drawn between the first feed rollers 11
and the second feed rollers 16 are twisted by the false-
twisting devices 15. The twist formed by the false-twisting
devices 15 is propagated to the twist-stopping guides 12,
but is not propagated to upstream of the twist-stopping



9 EP 4 180 377 B1 10

guides 12inthe yarn running direction. The yarns Y which
are twisted and drawn are heated by the first heaters 13
and thermally set. After that, the yarns Y are cooled by the
coolers 14. The yarns Y are untwisted at downstream of
the false-twisting devices 15 in the yarn running direction.
However, each filament is maintained to be wavy in
shape on account of the thermal setting described above.
After being false-twisted by the false-twisting devices 15,
the yarns Y are interlaced by the interlacing device 17
while being relaxed between the second feed rollers 16
and the third feed rollers 18. Subsequently, the yarns Y
are guided to the downstream side in the yarn running
direction. The yarns Y are then thermally set by the
second heater 19 while being relaxed between the third
feed rollers 18 and the fourth feed rollers 20. Finally, the
yarns Y fed from the fourth feed rollers 20 are wound by
the winding devices 21, and form the wound packages
Pw.

(Structure of Winding Part 4)

[0045] The following will describe the structure of the
winding part 4 with reference to FIG. 2 and FIG. 3. FIG. 3
is a schematic diagram of the winding part 4 viewed in the
base longitudinal direction. As shown in FIG. 3, in the
winding part 4, winding units 30 including the winding
devices 21, stockers 23, and storage units 24 are pro-
vided to be aligned in an arrangement direction and to
form plural stages. The arrangement direction is the base
longitudinal direction. As shown in FIG. 2, twelve winding
units 30 are provided in total for one winding base 9 so as
to form four columns in the base longitudinal direction and
three stages in the up-down direction.

[0046] Each winding device 21 is configured to form
one wound package Pw by winding a yarn Y onto a
winding bobbin Bw. Each winding device 21 includes a
single cradle 31 which rotatably supports the winding
bobbin Bw. The winding bobbin Bw supported by the
cradle 31 is rotationally driven by, e.g., an unillustrated
motor. By rotationally driving the winding bobbin Bw
supported by the cradle 31, each winding device 21 winds
the yarn Y onto the winding bobbin Bw and forms the
wound package Pw. The cradle 31 is rotatable about a
rotational shaft 31a extending in the base longitudinal
direction.

[0047] Each stocker 23 is able to store empty bobbins
Bw (empty take-up tubes) supplied to the winding device
21. In this regard, each empty bobbin Bw is an empty
winding bobbin Bw onto which no yarn Y is wound. Each
stocker 23 has (i) a bottom surface provided for support-
ing the empty bobbins Bw from below and (ii) side walls
provided on both sides of the empty bobbins Bw, which
are placed on the bottom surface, in the base longitudinal
direction. The bottom surface of each stocker 23 is in-
clined downward and toward the winding device 21 in the
base width direction. The empty bobbins Bw stored in
each stocker 23 move along the inclined bottom surface
of each stocker 23 and toward the winding device 21 in
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the base width direction. A leading end of each stocker 23
is provided on the side in which the winding device 21 is
provided (hereinafter, this side will be referred to as the
winding device 21 side) in the base width direction, and
an unillustrated regulator is provided at this leading end.
By making contact with the regulator (not illustrated), the
empty bobbins Bw moving along the bottom surface of
each stocker 23 are prevented from falling off the leading
end of each stocker 23 toward the winding device 21 side
in the base width direction. In the present embodiment,
each stocker 23 is able to store four empty bobbins Bw at
the maximum.

[0048] The empty bobbins Bw stored in each stocker
23 are supplied to the winding device 21 as described
below, forexample. To begin with, as the cradle 31 rotates
about the rotational shaft 31a, a part of the cradle 31
moves to the vicinity of the leading end of each stocker 23
on the winding device 21 side in the base width direction.
The part of the cradle 31 is able to support a winding
bobbin Bw. Subsequently, regulation by the regulator
provided at each stocker 23 is canceled so that one of
the empty bobbins Bw stored in each stocker 23 is
supported by the cradle 31. The cradle 31 then rotates
about the rotational shaft 31a and moves back to a wind-
ing position at which a yarn Y is wound by the winding
device 21. At the same time, the regulation by the reg-
ulator at each stocker 23 is performed again. The empty
bobbins Bw stored in each stocker 23 are supplied to the
winding device 21 in this way.

[0049] Thecradle 31 may be fixed nottoberotatable. In
this case, each stocker 23 is rotatable about a rotational
shaft extending in the base longitudinal direction.
Furthermore, as each stocker 23 rotates with respect
to the cradle 31, one of the empty bobbins Bw stored
in each stocker 23 is supplied to the winding device 21.
[0050] Each storage unit 24 is configured to store fully-
wound packages Pw formed by the winding device 21.
When the formation of one wound package Pw is com-
pleted, the winding bobbin Bw supported by the cradle 31
is detached from the winding device 21 as the cradle 31
rotates about the rotational axis extending in the base
longitudinal direction. The wound package Pw is then
supplied to the storage unit24. The storage unit 24 is able
tostore, e.g., three wound packages Pw at the maximum.
When, e.g., yarn breakage occurs while the winding
device 21 is winding a yarn Y, a wound package Pw
may be supplied to the storage unit 24 even though
the formation of the wound package Pw has not been
completed.

(Electrical Structure)

[0051] FIG. 5is a block diagram of the electrical struc-
ture of the false-twist texturing machine 1. The control
unit 40 is configured to control the yarn supplying unit 2,
the processing unit 3, and the winding part 4. FIG. 5
shows the control unit 40 which is connected only to
one of plural first stoppers 52 (described later) and one
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of plural second stoppers 53 (described later). However,
the control unit 40 is actually connected also to other first
stoppers 52 and other second stoppers 53.

(Structure of Take-up tube replenishment device 50)

[0052] The following will describe the structure of the
take-up tube replenishment device 50 with reference to
FIG. 2 to FIG. 4. FIG. 4 is a cross section taken along a
line IV-IV in FIG. 2 and shows the winding part 4 which is
viewed in the up-down direction and in which the take-up
tube replenishment device 50 is provided. In FIG. 4, the
take-up tube replenishment device 50 is provided in one
winding base 9. However, the take-up tube replenish-
ment device 50 is actually provided across plural winding
bases 9.

[0053] The take-up tube replenishment device 50 is
configured to replenish the stockers 23 with empty bob-
bins Bw. As shown in FIG. 4, the take-up tube replenish-
ment device 50 includes take-up tube moving paths 51,
the first stoppers 52, the second stoppers 53, spacers 54,
and belts 55.

[0054] As shown in FIG. 3, the take-up tube moving
paths 51 are provided to form plural stages correspond-
ing to the winding units 30 provided to form plural stages.
That is, in the present embodiment, the take-up tube
moving paths 51 are provided to form three stages in
the up-down direction. Each take-up tube moving path 51
is cylindrical in shape, and extends along the base long-
itudinal direction (arrangement direction). In each cylind-
rical take-up tube moving path 51, empty bobbins Bw are
movable in the base longitudinal direction. A lower part of
an inner surface of each cylindrical take-up tube moving
path 51 is a supporting surface 51a which supports the
empty bobbins Bw from below. As shown in FIG. 2, when
viewed in the base width direction, each take-up tube
moving path 51 is provided along the base longitudinal
direction to include all stockers 23 provided to form one of
the stages. A replenishment port 61 (described later; a
port for replenishment) is provided on one side of each
take-up tube moving path 51 in the base longitudinal
direction, and an end portion of each take-up tube moving
path 51 on the other side of each take-up tube moving
path 51 is closed. In the present embodiment, each take-
up tube moving path 51 which is cylindrical in shape
includes its wall portion (wall portion of the present in-
vention) and its ceiling (ceiling of the present invention).
[0055] Each take-up tube moving path 51 includes the
replenishment port 61 and guide portions 62. The replen-
ishment port 61 is provided for allowing the empty bob-
bins Bw to be supplied into each take-up tube moving
path 51. The replenishment port 61 is provided only at an
end portion of each take-up tube moving path 51 on the
one side of the take-up tube moving path 51 in the base
longitudinal direction. In the present embodiment, the
replenishment port 61 is provided at the end portion of
each take-up tube moving path 51 in an upper part of the
sheet of FIG. 4 (i.e., on the one side of each take-up tube
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moving path 51 in the base longitudinal direction).
[0056] The guide portions 62 are provided for guiding,
to the respective stockers 23, the empty bobbins Bw
moving in the base longitudinal direction of each take-
up tube moving path 51. In the present embodiment, the
guide portions 62 are openings provided at positions,
which correspond to the respective stockers 23, on a side
surface of each take-up tube moving path 51. When
viewed in the base width direction, each guide portion
62 and each stocker 23 overlap each other in the base
longitudinal direction. Each take-up tube moving path 51
and the stockers 23 are connected to each other through
the guide portions 62. As shown in FIG. 3, each guide
portion 62 is open toward the stockers 23 in the base
width direction. The guide portions 62 are open obliquely
downward from each take-up tube moving path 51 and
toward the stockers 23. An empty bobbin Bw in front of
one guide portion 62 of each take-up tube moving path 51
moves to one stocker 23 through the one guide portion 62
which is open obliquely downward, without external force
in the base width direction.

[0057] As shown in FIG. 4, the first stoppers 52 are
provided to correspond to the respective guide portions
62 on the side surface of each take-up tube moving path
51. Each first stopper 52 is a plate member extending in
the base longitudinal direction. The state of each first
stopper 52 is switchable between an allowable state
(indicated by dotted lines in FIG. 4) in which each first
stopper 52 allows an empty bobbin Bw to move from the
take-up tube moving path 51 to a stocker 23 through a
guide portion 62 and a regulated state (indicated by full
lines and oblique lines in FIG. 4) in which each first
stopper 52 prevents an empty bobbin Bw from moving
from the take-up tube moving path 51 to a stocker 23
through a guide portion 62. The state of each first stopper
52 is switchable between the allowable state and the
regulated state by being driven by an unillustrated motor.
Each first stopper 52 is controlled by the control unit40. In
this regard, the driving source of each first stopper 52 is
not limited to the motor. For example, each first stopper
52 may be driven by air (i.e., air pressure).

[0058] Each first stopper 52 in the allowable state
allows a corresponding guide portion 62, which is formed
on the side surface of the take-up tube moving path 51, to
be open. When one first stopper 52 is in the allowable
state, an empty bobbin Bw at one guide portion 62 of the
take-up tube moving path 51 moves to one stocker 23
through the one guide portion 62 which is open obliquely
downward. Each first stopper 52 in the regulated state
partially or entirely closes a corresponding guide portions
62 formed on the side surface of each take-up tube
moving path 51, to be closed. When the first stoppers
52 are in the regulated state, empty bobbins Bw in each
take-up tube moving path 51 are prevented from moving
to the stockers 23 through the guide portions 62. The
state of each first stopper 52 is switchable between the
allowable state and the regulated state in such a way that
each first stopper 52 moves in the up-down direction.
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Each first stopper 52 in the allowable state is positioned
above each first stopper 52 in the regulated state. Each
first stopper 52 in the allowable state may be positioned to
be below each first stopper 52 in the regulated state. The
state of each first stopper 52 may be switchable between
the allowable state and the regulated state in such a way
that each first stopper 52 moves in the base longitudinal
direction. Each first stopper 52 may be provided as a door
so that the state of each first stopper 52 is switchable
between the allowable state and the regulated state in
such away that each first stopper 52 rotates about an axis
extending in the base longitudinal direction, base width
direction, or up-down direction.

[0059] AsshowninFIG. 4, the second stoppers 53 are
provided to correspond to the respective guide portions
62 of each take-up tube moving path 51. Each second
stopper 53 is a disc-shaped member which is substan-
tially identical in shape with a cross section of the take-up
tube moving path 51. Each second stopper 53 viewed in
the up-down direction extends in the base width direction
to penetrate the take-up tube moving path 51 froman end
portion of the corresponding guide portion 62 on the side
opposite to the replenishment port 61 in the base long-
itudinal direction.

[0060] The state of each second stopper 53 is switch-
able between an allowable state (indicated by dotted
lines in FIG. 4) in which each second stopper 53 allows
an empty bobbin Bw to move in the base longitudinal
direction of the take-up tube moving path 51 and a guid-
ing state (indicated by solid lines and oblique lines in FIG.
4) in which each second stopper 53 guides an empty
bobbin Bw to a stocker 23 through a guide portion 62.
When each second stopper 53 is in the guiding state, an
empty bobbin Bw is prevented from moving over each
second stopper 53 along the base longitudinal direction.
The state of each second stopper 53 is switchable be-
tween the allowable state and the guiding state by being
driven an unillustrated motor. Each second stopper 53 is
controlled by the control unit 40. In this regard, the driving
source of each second stopper 53 is not limited to the
motor. For example, each second stopper 53 may be
driven by air (i.e., air pressure) .

[0061] Through an unillustrated slit formed in the take-
up tube moving path 51, each second stopper 53 is
movable between the inside of the take-up tube moving
path 51 and the outside of the take-up tube moving path
51. Each second stopper 53 in the allowable state is
positioned at the outside of the take-up tube moving path
51 so thatthe inside of the take-up tube moving path 51 is
open in the base longitudinal direction. Each second
stopper 53 in the guiding state is positioned at the inside
of the take-up tube moving path 51 so that (i) the inside of
the take-up tube moving path 51 is closed in the base
longitudinal direction and (ii) a path is formed to allow an
empty bobbin Bw to be guided to a stocker 23 through a
guide portion 62. As such, the state of each second
stopper 53 is switchable between the allowable state
and the guiding state in such a way that each second
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stopper 53 moves in the up-down direction. Each second
stopper 53inthe allowable state is positioned above each
second stopper 53 in the guiding state. Each second
stopper 53 in the allowable state may be positioned to
be below each second stopper 53 in the guiding state.
The state of each second stopper 53 may be switchable
between the allowable state and the guiding state in such
a way that each second stopper 53 moves in the base
width direction.

[0062] The spacers 54 are provided for arranging gaps
between the adjacent empty bobbins Bw in each take-up
tube moving path 51 to be identical to gaps between the
adjacent guide portions 62 in the base longitudinal direc-
tion. In the present embodiment, the spacers 54 do not
interfere with the second stoppers 53 in the guiding
states. For example, a cutout is formed at a lower part
of each second stopper 53. Furthermore, each spacer 54
is arranged to be positioned at the cutout formed in each
second stopper 53 in the guiding state. In this regard, the
phrase "arranging gaps between the adjacent empty
bobbins Bw to be identical to gaps between the adjacent
guide portions 62 in the base longitudinal direction" in-
dicates that gaps between barycentric positions of ad-
jacent empty bobbins Bw are identical to gaps between
barycentric positions of the guide portions 62 in the base
longitudinal direction.

[0063] To the belts 55, the spacers 54 are attached at
regular intervals. Each belt 55 is able to move and cir-
culate in the base longitudinal direction of a correspond-
ing take-up tube moving path 51. As shown in FIG. 4,
each belt 55 is an annular belt and is arranged to run
inside and outside a corresponding take-up tube moving
path 51 in the base width direction along the base long-
itudinal direction. In the present embodiment, each belt
55 is manually moved. The spacers 54 are movable
together with the belts 55 in the base longitudinal direc-
tion. The belts 55 do not interfere with the second stop-
pers 53 in the guiding state. For example, the belts 55 are
arranged to be positioned at the cutouts formed in the
second stoppers 53 in the guiding state. Each belt 55 may
run inside and outside a corresponding take-up tube
moving path 51 in the up-down direction, along the base
longitudinal direction.

[0064] The following describes a series of steps of
replenishing one stocker 23 with an empty bobbin Bw
by the take-up tube replenishment device 50 in the pre-
sent embodiment. To begin with, an operator visually
checks and determines which stocker 23 is a target of
replenishment of empty bobbins Bw (this may be referred
to as a replenishment target). For example, as shown in
FIG. 4, when two empty bobbins Bw are stored in the third
stocker 23 from the replenishment port 61 in the base
longitudinal direction (hereinafter, this stocker 23 may be
simply referred to as the third stocker 23) among the
stockers 23, this stocker 23 is the replenishment target of
empty bobbins Bw. In this regard, the operator may freely
determine the remaining number of empty bobbins Bw
stored in a stocker 23 which is to be determined as a
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replenishment target of empty bobbins Bw. To begin with,
the operator inputs information of the stocker 23 which is
the replenishment target of empty bobbins Bw into an
operation terminal (not illustrated). The information input
into the operation terminal is sent to the control unit 40.
[0065] Subsequently, the control unit 40 controls
switching of the state of the first stoppers 52 and that
of the second stoppers 53 based on a signal. For exam-
ple, when the third stocker 23 is the replenishment target
of empty bobbins Bw, the control unit 40 controls the
switching so that (i) the state of a first stopper 52 corre-
sponding to the third stocker 23 is changed to the allow-
able state and (ii) the state of other first stoppers 52 is
changed to the regulated state. Furthermore, the control
unit 40 controls the switching so that (i) the state of a
second stopper 53 corresponding to the third stocker 23
is changed to the guiding state and (ii) the state of other
stoppers 53 is changed to the allowable state. In this
regard, the switching of the state of the first stoppers 52
and that of the second stoppers 53 by the control unit 40
may be performed based on an electrical signal which is
input in such a way that the operator presses a button
provided in the vicinity of the replenishment port 61.
[0066] The operator then replenishes the take-up tube
moving path 51 with an empty bobbin Bw through the
replenishment port 61. The empty bobbin Bw is then
positioned between adjacent spacers 54. At this time,
there are empty bobbins Bw which are to be supplied in
order in the take-up tube moving path 51. The empty
bobbin Bw which is additionally supplied to the take-up
tube moving path 51 through the replenishment port 61
presses, through the spacers 54, these empty bobbins
Bw in the take-up tube moving path 51 so that these
bobbins Bw move in the base longitudinal direction.
These empty bobbins Bw move together with the spacers
54 and the belt 55 in the base longitudinal direction.
[0067] Subsequently, when one of the empty bobbins
Bw moving in the base longitudinal direction of the take-
up tube moving path 51 reaches a position corresponding
to the third stocker 23 which is the replenishment target,
the one of the empty bobbins Bw is moved to the third
stocker 23 through the guide portion 62 of the first stopper
52 of the third stocker 23 in the allowable state and along
the second stopper 53 of the third stocker 23 in the
guiding state. When the number of empty bobbins Bw
stored in the third stocker 23 reaches the maximum
number, i.e., four, the control unit 40 controls the switch-
ing so that (i) the state of the first stopper 52 of the third
stocker 23 is changed to the regulated state and (ii) the
state of the second stopper 53 of the third stocker 23 is
changed to the allowable state. After that, the replenish-
ment of empty bobbins Bw stops until any stocker 23
becomes a target of replenishment of empty bobbins Bw.
When any stocker 23 becomes the replenishment target
of empty bobbins Bw, the series of steps described above
are performed.

10

15

20

25

30

35

40

45

50

55

(Effects)

[0068] The take-up tube replenishment device 50 of
the present embodiment includes the take-up tube mov-
ing paths 51 which are provided to form plural stages
corresponding to the winding units 30 provided to form
plural stages, which extend along the base longitudinal
direction, and in which empty bobbins Bw which are to be
used to replenish the stockers 23 are movable in the base
longitudinal direction. Each take-up tube replenishment
device 51 further includes: the supporting surface 51a
which extends along the base longitudinal direction and
which is provided for supporting the empty bobbins Bw
from below; the replenishment port 61 which is provided
atthe end portion of each take-up tube moving path 51 on
the one side of each take-up tube moving path 51 in the
base longitudinal direction and which is provided for
allowing the empty bobbins Bw to be supplied; and the
guide portions 62 which are provided for guiding, toward
the respective stockers 23, the empty bobbins Bw mov-
ing in the base longitudinal direction. In the embodiment
above, the empty bobbins Bw supplied to the take-up
tube moving paths 51 through the replenishment ports 61
move in the base longitudinal direction of the take-up tube
moving paths 51. The empty bobbins Bw moving in the
base longitudinal direction are then supplied to the stock-
ers 23 through the guide portions 62. Therefore, the
operator does not need to move to each stocker 23 in
order to replenish each stocker with an empty bobbin Bw.
Because of this, the empty bobbins Bw are efficiently
moved to the stockers 23 provided in the winding units 30
of the false-twist texturing machine 1.

[0069] The take-up tube replenishment device 50 of
the present embodiment further includes the first stop-
pers 52 provided to correspond to the respective guide
portions 62 of the take-up tube moving paths 51. The
state of each first stopper 52 is switchable between the
allowable state in which each first stopper 52 allows an
empty bobbin Bw to move from a take-up tube moving
path 51 to a stocker 23 through a guide portion 62 and the
regulated state in which each first stopper 52 prevents an
empty bobbin Bw from moving from a take-up tube mov-
ing path 51 to a stocker 23 through a guide portion 62.
With this arrangement, the state of a first stopper 52
corresponding to a guide portion 62 provided for allowing
an empty bobbin Bw to be guided to one stocker 23 which
is areplenishmenttarget of empty bobbins Bwis changed
to the allowable state. Furthermore, the state of other first
stoppers 52 corresponding to guide portions 62 provided
for allowing empty bobbins Bw to be guided to stockers
23 which are not replenishment targets of empty bobbins
Bw is changed to the regulated state. This makes it
possible to select a stocker 23 which requires replenish-
ment of empty bobbins Bw among the stockers 23, and to
replenish the stocker 23 with empty bobbins Bw.
[0070] The take-up tube replenishment device 50 of
the present embodiment further includes the second
stoppers 53 provided to correspond to the respective
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guide portions 62 of the take-up tube moving paths 51.
The state of each second stopper 53 is switchable be-
tween the allowable state in which each second stopper
53 allows an empty bobbin Bw to move in the base
longitudinal direction of a take-up tube moving path 51
and the guiding state in which each second stopper 53
guides an empty bobbin Bw to a stocker 23 through a
guide portion 62. When each second stopper 53 is in the
guiding state, an empty bobbin Bw is prevented from
moving over each second stopper 53 along the base
longitudinal direction. In the embodiment above, as the
state of a second stopper 53 corresponding to a guide
portion 62 provided for allowing an empty bobbin Bw to be
guided to one stocker 23 which is a replenishment target
of empty bobbins Bw is changed to the guiding state, the
empty bobbin Bw is prevented from moving over the
second stopper 53 along the base longitudinal direction.
It is therefore possible to prevent empty bobbins Bw from
moving in the take-up tube moving paths 51 toward the
stockers 23 which are not replenishment targets. Each
second stopper 53 in the guiding state makes it possible
to properly guide an empty bobbin Bw to a stocker 23
which is a replenishment target. It is therefore possible to
properly replenish a target stocker 23 with an empty
bobbin Bw.

[0071] The take-up tube replenishment device 50 of
the present embodiment further includes the spacers 54
which are provided for arranging the gaps between the
adjacent empty bobbins Bw in each take-up tube moving
path 51 to be identical to the gaps between the adjacent
guide portions 62 in the base longitudinal direction. In the
present embodiment, the end portion of each take-up
tube moving path 51 on the other side of each take-up
tube moving path 51 in the base longitudinal direction (on
the side opposite to the side in which each replenishment
port 61 is provided in the base longitudinal direction) is
closed. Alternatively, a different position of each take-up
tube moving path 51 may be closed in the base long-
itudinal direction by one of the second stoppers 53 in the
guiding state. In these cases, one or more of empty
bobbins Bw moving in each take-up tube moving path
51 are sent to (i) the end portion of each take-up tube
moving path 51 on the other side of each take-up tube
moving path 51 in the base longitudinal direction or (ii) the
one of the second stoppers 53 in the guiding state and
stay in each take-up tube moving path 51. The one or
more of the empty bobbins Bw are not used to replenish
the stockers 23. Subsequently, when the replenishment
of empty bobbins Bw is performed for any stocker 23
while the empty bobbins Bw stay in each take-up tube
moving path 51, any of the empty bobbins Bw which stay
in each take-up tube moving path 51 is moved to this
stocker 23. At this time, when the empty bobbins Bw
simultaneously move in each take-up tube moving path
51, the gaps between the adjacent empty bobbins Bw
may be narrow in the arrangement direction. With this,
the empty bobbins Bw which stay in each take-up tube
moving path 51 may be provided at positions at which the
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empty bobbins Bw are not properly guided to the stockers
23 through the guide portions 62. In the present embodi-
ment, the spacers 54 arrange the gaps between the
adjacent empty bobbins Bw to be identical to the gaps
between the adjacent guide portions 62. Because of this,
the empty bobbins Bw which stay in each take-up tube
moving path 51 are prevented from being at the positions
at which the empty bobbins Bw are not properly guided to
the stockers 23 through the guide portions 62, and the
replenishment of the stockers 23 with empty bobbins Bw
is further ensured.

[0072] The take-up tube replenishment device 50 of
the present embodiment further includes the belts 55 to
which the spacers 54 are attached and which are able to
move and circulate in the base longitudinal direction of
the respective take-up tube moving paths 51. When the
spacers 54 are simply provided, the spacers 54 stay in
the take-up tube moving paths 51 after the empty bobbins
Bw moving in the take-up tube moving paths 51 are
moved to the stockers 23. The spacers 54 which stay
in the take-up tube moving paths 51 are required to be
collected by the operator, which increases the burden on
the operator. In the embodiment above, the spacers 54
are attached to the belts 55 which are able to move and
circulate in the base longitudinal direction of the take-up
tube moving paths 51. With this arrangement, the opera-
tor does not need to collect the spacers 54 which stay in
the take-up tube moving paths 51. Therefore, the burden
on the operator is decreased.

[0073] In the take-up tube replenishment device 50 of
the present embodiment, each replenishment port 61 is
provided only at the end portion of a corresponding take-
up tube moving path 51 on the one side of a correspond-
ing take-up tube moving path 51 in the base longitudinal
direction. In the embodiment above, because the empty
bobbins Bw are supplied through the replenishment ports
61 each of which is provided only at the end portion of
each take-up tube moving path 51 on one of both sides of
each take-up tube moving path 51 in the arrangement
direction, the empty bobbins Bw are easily supplied to the
take-up tube moving paths 51 as compared to a case
where (i) replenishment ports 61 are provided at both end
portions of each take-up tube moving path 51 in the
arrangement direction and (ii) the empty bobbins Bw
are supplied through both end portions.

[0074] In the take-up tube replenishment device 50 of
the present embodiment, as being pressed by an empty
bobbin Bw which is additionally supplied to each take-up
tube moving path 51 through the replenishment port 61,
empty bobbins Bw in each take-up tube moving path 51
move in the base longitudinal direction. In the embodi-
mentabove, as the empty bobbin Bw which is additionally
supplied by the operator to the take-up tube moving path
51 presses an empty bobbin Bw which is adjacent to the
additionally-supplied empty bobbin Bw, the empty bob-
bins Bw in each take-up tube moving path 51 move in the
base longitudinal direction. It is therefore possible to
cause the empty bobbins Bw in each take-up tube moving
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path 51 to move in the base longitudinal direction, without
providing a device for moving the empty bobbins Bw in
the base longitudinal direction. Because of this, the over-
all structure of the device is unnecessary to be complex,
and thus cost reduction of the device is achieved.
[0075] In the take-up tube replenishment device 50 of
the present embodiment, each take-up tube moving path
51 is cylindrical in shape and extends in the base long-
itudinal direction. In the embodiment above, the empty
bobbins Bw moving in the take-up tube moving paths 51
are reliably prevented from falling off from the take-up
tube moving paths 51. Therefore, the replenishment of
the stockers 23 with the empty bobbins Bw is reliably
performed.

(Modifications)

[0076] The following will describe modifications of the
above-described embodiment. The members identical
with those in the embodiment above will be denoted by
the same reference numerals and the explanations
thereof are not repeated.

[0077] Inthe presentinvention, a take-up tube replen-
ishment device 150 shown in FIG. 6 may include an
empty take-up tube automatic throwing device 70 ar-
ranged to be able to automatically throw empty bobbins
Bw to the take-up tube moving paths 51 through the
replenishment ports 61. For example, the empty take-
up tube automatic throwing device 70 includes a take-up
tube tank 71, a take-up tube path 72, and automatic
throwing devices 73. The take-up tube tank 71 is able
to store alarge number of empty bobbins Bw. The take-up
tube path 72 is connected to three replenishment ports 61
of the take-up tube moving paths 51 provided to form
three stages. The automatic throwing devices 73 are
configured to automatically throw the empty bobbins
Bw in the take-up tube path 72 to the take-up tube moving
paths 51 through the replenishment ports 61. Each auto-
matic throwing device 73 is formed of, e.g., an air cylinder.
The empty bobbins Bw stored in the take-up tube tank 71
are sent downward through the take-up tube path 72. At
this time, the axial direction of each empty bobbin Bw is
adjusted to be identical to the base longitudinal direction.
Among the empty bobbins Bw sent downward through
the take-up tube path 72, empty bobbins Bw at the
replenishment ports 61 are automatically thrown into
the take-up tube moving paths 51 by the automatic
throwing devices 73. A junction between the take-up tube
path 72 and each replenishment port 61 is tapered, and
an empty bobbin Bw pressed by one of the automatic
throwing devices 73 which are the air cylinders is guided
to each replenishment port 61 along the tapered surface
of the junction. With this arrangement, (i) the burden on
the operatoris decreased and (ii) reduction inwork time is
obtainable as compared to a case where the operator
manually throws an empty bobbin Bw into each take-up
tube moving path 51. The take-up tube replenishment
device 150 may be provided in the take-up tube path 72
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and may include a positioning plate which positions an
empty bobbin Bw to a vertical position at which the empty
bobbin Bw can be supplied to each replenishment port
61. The positioning plate is movable between a position-
ing position at which the positioning plate performs po-
sitioning of empty bobbins Bw and a retracted position at
which the positioning plate does not prevent empty bob-
bins Bw from moving downward. The empty bobbins Bw
positioned by the positioning plate at the positioning
position are pressed by the automatic throwing devices
73, which are the air cylinders, so that the take-up tube
moving paths 51 are replenished with the empty bobbins
Bw through the replenishment ports 61.

[0078] The structure of an empty take-up tube throwing
device is not limited to the example shown in FIG. 6. For
example, the empty take-up tube throwing device may be
arranged to be able to automatically throw the empty
bobbins Bw into the take-up tube moving paths 51
through the replenishment ports 61 with use of a robotic
arm, etc.

[0079] Inthe embodiment above, as being pressed by
an empty bobbin Bw which is additionally supplied to
each take-up tube moving path 51 through the replen-
ishment port 61, empty bobbins Bw in each take-up tube
moving path 51 move in the base longitudinal direction.
However, each take-up tube moving path 51 may include
a conveyance device configured to convey the empty
bobbins Bw in the base longitudinal direction. The con-
veyance device is, e.g., a conveyor provided on the
bottom surface of each take-up tube moving path 51.
The empty bobbins Bw on the conveyor are conveyed in
the base longitudinal direction as the conveyor is driven.
The conveyance device may be configured to press, by
air, the empty bobbins Bw into the end portion of each
take-up tube moving path 51 on the side in which the
replenishment port 61 is provided in the base longitudinal
direction. Furthermore, the conveyance device may be
configured to suck the empty bobbins Bw by air from the
end portion of each take-up tube moving path 51 on the
side opposite to the side in which the replenishment port
61 is provided in the base longitudinal direction. In this
case, the conveyance device can convey the empty
bobbins Bw in each take-up tube moving path 51 in the
base longitudinal direction. Therefore, the operator does
not need to manually press the empty bobbins Bw into
each take-up tube moving path 51. As aresult, the burden
on the operator is decreased.

[0080] When each take-up tube moving path 51 in-
cludes the conveyor as the conveyance device config-
ured to convey the empty bobbins Bw in the base long-
itudinal direction, the spacers 54 may be attached to the
conveyor. Inthis case, the conveyor is equivalent to a belt
of the present invention.

[0081] In the embodiment above, each take-up tube
moving path 51 is cylindrical in shape and extends along
the base longitudinal direction. However, an upper part of
each take-up tube moving path 51 in the up-down direc-
tion may be open so that a cross section orthogonal to the
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base longitudinal direction of each take-up tube moving
path 51is semi-circularin shape. Alternatively, each take-
up tube moving path 51 may be a flat plate member, or a
flat plate member which has side walls on its both sides in
the base width direction.

[0082] In the embodiment above a replenishment tar-
get of empty bobbins Bw is visually selected from among
the stockers 23 by the operator. However, the stocker 23
which is the replenishment target of empty bobbins Bw
may be determined by a sensor provided in the stocker
23. For example, when the sensor recognizes that the
number of empty bobbins Bw stored in the stocker 23 is
small, the sensor determines that this stocker 23 is the
replenishment target of empty bobbins Bw. In this case, a
signal including information of the stocker 23 which is the
replenishment target of empty bobbins Bw is sent to the
control unit 40 from the sensor. Subsequently, the control
unit 40 automatically controls the switching of the state of
the first stoppers 52 and that of the second stoppers 53
based on the signal. In this regard, the switching of the
state of the first stoppers 52 and that of the second
stoppers 53 by the control unit 40 may be performed
based on an electrical signal which is input in such a way
that the operator presses a button provided in the vicinity
of each replenishment port 61.

[0083] In the embodiment above, each take-up tube
moving path 51 and the stockers 23 are connected to
each other through the guide portions 62. However, each
take-up tube moving path 51 and the stockers 23 may not
be connected to each other and there may be gaps
between each take-up tube moving path 51 and the
stockers 23. In this case, each guide portion 62 includes
(i) an opening provided on the take-up tube moving path
51 and (ii) a passage between the take-up tube moving
path 51 and a stocker 23.

[0084] In the embodiment above, the take-up tube
replenishment device 50 further includes the belts 55
to which the spacers 54 are attached. However, the
take-up tube replenishment device 50 may not include
the belts 55. For example, independent spacers 54 are
provided between the adjacent empty bobbins Bw in
each take-up tube moving path 51. In this case, the
operator suitably collects the spacers 54 which stay in
each take-up tube moving path 51. The take-up tube
replenishment device 50 may not include the spacers
54. In this case, a conveyor is preferably provided on the
bottom surface of each take-up tube moving path 51. By
adjusting the positions of empty bobbins Bw on this
conveyor, the gaps between the adjacent empty bobbins
Bw in each take-up tube moving path 51 are arranged to
be identical to the gaps between the adjacent guide
portions 62 in the base longitudinal direction.

[0085] In the embodiment above, the take-up tube
replenishment device 50 further includes the first stop-
pers 52 and the second stoppers 53. However, the take-
up tube replenishment device 50 may include the first
stoppers 52 or the second stoppers 53. Among the first
stoppers 52 and the second stoppers 53, when only the
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first stoppers 52 are provided, each empty bobbin Bw
supplied to the take-up tube moving path 51 through the
replenishment port 61 is moved to a stocker 23 corre-
sponding to one first stopper 52 in the allowable state and
is not moved to stockers 23 corresponding to other first
stoppers 52 in the regulated state. In this case, a con-
veyor is preferably provided on the bottom surface of the
take-up tube moving path 51. When one of empty bob-
bins Bw moving in the take-up tube moving path 51
reaches a position corresponding to one guide portion
62 provided for allowing an empty bobbin Bw to be guided
to a stocker 23 which is a replenishment target, the
operation of the conveyor is stopped so that the empty
bobbin Bw is appropriately guided to the stocker 23.
[0086] Among the first stoppers 52 and the second
stoppers 53, when only the second stoppers 53 are
provided, empty bobbins Bw are supplied to the take-
up tube moving path 51 through the replenishment port
61 and are moved to (i) a stocker 23 of one second
stopper 53 in the guiding state and (ii) stockers 23 pro-
vided on the replenishment port 61 side in the base
longitudinal direction of the stocker 23 of the one second
stopper 53. Furthermore, when only the second stoppers
53 are provided, the empty bobbins Bw are supplied to
the take-up tube moving path 51 through the replenish-
ment port 61 and are not moved to stockers 23 provided
on the side opposite to the side in which the replenish-
ment port 61 is provided in the base longitudinal direction
as compared to the stocker 23 of the one second stopper
53inthe guiding state. In this case, a pushing mechanism
configured to push out the empty bobbins Bw in the take-
up tube moving path 51 to stockers 23 is preferably
provided in the take-up tube moving path 51. When an
empty bobbin Bw reaches one second stopper 53 in the
guiding state, the empty bobbin Bw is pushed out to a
stocker 23 of the one second stopper 53 by the pushing
mechanism so as to be used to replenish the stocker 23.
When the pushing mechanism is provided, a movement
prevention member may be provided in the take-up tube
moving path 51 so as to prevent the empty bobbins Bw in
the take-up tube moving path 51 from naturally moving to
the stockers 23 through the guide portions 62 which are
open obliquely downward. The empty bobbins Bw which
are pushed out by the pushing mechanism get over the
movement prevention member and reach the stockers
23.

[0087] Among the first stoppers 52 and the second
stoppers 53, when only the second stoppers 53 are
provided, the state of the guide portions 62 may be
switchable between an upward state in which the guide
portions 62 are open upward and a downward state in
which the guide portions 62 are open downward and
toward the stockers 23. When one of the empty bobbins
Bw moving in the take-up tube moving path 51 reaches a
position corresponding to one guide portion 62 provided
for allowing an empty bobbin Bw to be guided to a stocker
23 which is a replenishment target, the state of the one
guide portion 62 is changed to the downward state.
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Because of this, the one of the empty bobbins Bw moving
in the take-up tube moving path 51 moves to the stocker
23 through the one guide portion 62. When the one of the
empty bobbins Bw moving in the take-up tube moving
path 51 is at one of positions of other guide portions 62
provided for allowing empty bobbins Bw to be guided to
the stockers 23 which are not replenishment targets, the
other guide portions 62 are in the upward state. Because
of this, the one of the empty bobbins Bw moving in the
take-up tube moving path 51 cannot move to the stockers
23 through the other guide portions 62. In this regard,
switching of the state of the guide portions 62 between
the upward state and the downward state is performed
as, e.g., the take-up tube moving path 51 rotates about a
rotational shaft extending along the base longitudinal
direction.

[0088] In the present invention, the take-up tube re-
plenishment device 50 may not include the first stoppers
52 and the second stoppers 53. In this case, when there
are plural stockers 23 which are replenishment targets of
empty bobbins Bw, empty bobbins Bw supplied to the
take-up tube moving path 51 through the replenishment
port 61 are moved to the stockers 23 in order from one of
the stockers 23 which is the closest to the replenishment
port 61. Furthermore, a stocker 23 which stores the
maximum number of empty bobbins Bw is prevented
from being replenished with empty bobbins Bw by an
empty bobbin Bw which is stored latest in this stocker 23.
For example, when each stocker 23 is able to store four
empty bobbins Bw at the maximum, a stocker 23 in which
four empty bobbins Bw are stored is prevented from
being replenished with empty bobbins Bw by the fourth
empty bobbin Bw stored in this stocker 23.

[0089] In the embodiment above, each take-up tube
moving path 51 is cylindrical in shape. However, each
take-up tube moving path 51 may not be cylindrical in
shape. For example, when viewed in the base longitu-
dinal direction, each take-up tube moving path 51 may be
trapezoidal in shape or a polygon in shape. Alternatively,
each take-up tube moving path 51 may extend along the
base longitudinal direction and have (i) a supporting
surface which supports empty bobbins Bw from below
and (ii) wall portions to which both end portions of the
supporting surface in the base width direction are con-
nected. In addition to that, an upper part of each take-up
tube moving path 51 in the up-down direction may be
open. In this case, the height of each wall portion in the
up-down direction is preferably greater than the diameter
of each empty bobbin Bw. To be more specific, when
viewed in the base longitudinal direction, each take-up
tube moving path 51 may be U-shaped or irregular U-
shaped.

[0090] In the embodiment above, twelve winding de-
vices 21 provided to form three stages and four columns
are provided for the winding base 9 included in one span.
However, the arrangement of the winding devices 21 is
not limited to this. For example, sixteen winding devices
21 provided to form four stages and four columns may be
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provided for the winding base 9 included in one span, or
twenty winding devices 21 provided to form five stages
and four columns may be provided for the winding base 9
included in one span.

Claims

1. Atake-up tube replenishment device (50, 150) being
configured to replenish stockers (23) with empty
take-up tubes (Bw) in a false-twist texturing machine
(1) in which winding units (30) are provided to be
aligned in a predetermined arrangement direction
and to form plural stages, the winding units (30)
including winding devices (21) and the stockers
(23), the stockers (23) being able to store the empty
take-up tubes (Bw) which are to be supplied to the
winding devices (21), the take-up tube replenish-
ment device (50, 150) comprising

take-up tube moving paths (51) which are pro-
vided to form plural stages corresponding to the
winding units (30) provided to form the plural
stages, which extend along the arrangement
direction, and in which the empty take-up tubes
(Bw) to be used to replenish the stockers (23)
are movable in the arrangement direction,
each of the take-up tube moving paths (51)
including:

a supporting surface (51a) which extends
along the arrangement direction and which
supports the empty take-up tubes (Bw) from
below;

a replenishment port (61) which is provided
atan end portion of the corresponding take-
up tube moving path (51) in the arrange-
ment direction and which is provided for
allowing the empty take-up tubes (Bw) to
be supplied; and

guide portions (62) provided for guiding, to
the respective stockers (23), the empty
take-up tubes (Bw) moving in the arrange-
ment direction; and the take-up tube replen-
ishment device being characterized by
further comprising spacers (54) provided for
arranging gaps between the adjacent
empty take-up tubes (Bw) in each of the
take-up tube moving paths (51) to be iden-
tical to gaps between the adjacent guide
portions (62) in the arrangement direction.

2. The take-up tube replenishment device (50, 150)
accordingto claim 1, further comprising first stoppers
(52) provided to correspond to the respective guide
portions (62) of each of the take-up tube moving
paths (51), wherein,
the state of the first stoppers (52) is switchable
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between an allowable state in which the first stop-
pers (52) allow the empty take-up tubes (Bw) to move
from each of the take-up tube moving paths (51) to
the stockers (23) through the guide portions (62) and
a regulated state in which the first stoppers (52)
prevent the empty take-up tubes (Bw) from moving
from each of the take-up tube moving paths (51) to
the stockers (23) through the guide portions (62).

The take-up tube replenishment device (50, 150)
according to claim 1 or 2, further comprising second
stoppers (53) provided to correspond to the respec-
tive guide portions (62) of each of the take-up tube
moving paths (51), wherein,

the state of the second stoppers (53) is switch-
able between an allowable state in which the
second stoppers (53) allow the empty take-up
tubes (Bw) to move in the arrangement direction
of each of the take-up tube moving paths (51)
and a guiding state in which the second stoppers
(53) guide the empty take-up tubes (Bw) to the
stockers (23) through the guide portions (62),
and

when the state of the second stoppers (53) is the
guiding state, the empty take-up tubes (Bw) are
prevented from moving over the second stop-
pers (53) along the arrangement direction.

The take-up tube replenishment device (50, 150)
according to claim 1, further comprising a belt (55)
to which the spacers (54) are attached and which is
able to move and circulate in the arrangement direc-
tion in each of the take-up tube moving paths (51).

The take-up tube replenishment device (50, 150)
according to any one of claims 1 to 4, further com-
prising an empty take-up tube automatic throwing
device (70) arranged to be able to automatically
throw the empty take-up tubes (Bw) into the take-
up tube moving paths (51) through replenishment
ports (61).

The take-up tube replenishment device (50, 150)
according to any one of claims 1 to 5, wherein, each
ofthe replenishment ports (61)is provided only atthe
end portion of each of the take-up tube moving paths
(51) on one of both sides of each of the take-up tube
moving paths (51) in the arrangement direction.

The take-up tube replenishment device (50, 150)
according to any one of claims 1 to 6, wherein, as
being pressed by an additional empty take-up tube
(Bw) which is additionally supplied to each of the
take-up tube moving paths (51) through each of the
replenishment ports (61), the empty take-up tubes
(Bw) in the take-up tube moving paths (51) move in
the arrangement direction.
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The take-up tube replenishment device (50, 150)
according to any one of claims 1 to 6, wherein, each
of the take-up tube moving paths (51) further in-
cludes a conveyance device configured to convey
the empty take-up tubes (Bw) in the arrangement
direction.

The take-up tube replenishment device (50, 150)
according to any one of claims 1 to 8, wherein, each
of the take-up tube moving paths (51) further in-
cludes wall portions which are connected to both
end portions of each of supporting surfaces (51a)
in an orthogonal direction orthogonal to the arrange-
ment direction, the height of each of the wall portions
is greater than the diameter of each of the empty
take-up tubes (Bw).

The take-up tube replenishment device (50, 150)
according to claim 9, wherein, each of the take-up
tube moving paths (51) further includes a ceiling
which extends along the arrangement direction
and which connects the wall portions of each of
the take-up tube moving paths (51) to each other.

Patentanspriiche

1.

Nachfullvorrichtung fur Aufwickelrohr (50, 150), die
konfiguriert ist, um Lagervorrichtungen (23) mit lee-
ren Aufnahmerdhren (Bw) in einer Falschdralltextu-
riermaschine (1) nachzufillen, in der Wicklungsein-
heiten (30) bereitgestellt sind, um in einer vorbe-
stimmten Anordnungsrichtung ausgerichtet zu wer-
den und mehrere Stufen zu bilden, wobei die Wick-
lungseinheiten (30) Wickelvorrichtungen (21) und
die Lagervorrichtungen (23) einschlieRen, wobei
die Lagervorrichtungen (23) in der Lage sind, die
leeren Aufnahmerdhren (Bw) zu lagern, die den
Wickelvorrichtungen (21) zugefiihrt werden sollen,
die Nachfullvorrichtung fir Aufwickelrohr (50, 150)
umfassend

Aufnahmeréhrenbewegungsbahnen (51), die
bereitgestellt sind, um mehrere Stufen zu bil-
den, die den Wicklungseinheiten (30) entspre-
chen, die bereitgestellt sind, um die mehreren
Stufen zu bilden, die sich entlang der Anord-
nungsrichtung erstrecken, und in denen die lee-
ren Aufnahmerdhren (Bw), die zum Nachfillen
der Lagervorrichtungen (23) verwendet werden
sollen, in der Anordnungsrichtung beweglich
sind,

jede der Bewegungsbahnen der Aufnahmeréh-
ren (51) einschlieRend:

eine Stutzflache (51a), die sich entlang der
Anordnungsrichtung erstreckt und die lee-
ren Aufnahmerdhren (Bw) von unten stiitzt;
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einen Nachfillanschluss (61), der an einem
Endabschnitt der entsprechenden Aufnah-
merdhrenbewegungsbahn (51) in der
Anordnungsrichtung bereitgestellt ist und
der bereitgestellt ist, um die Zufuhr der lee-
ren Aufnahmerdhren (Bw) zu ermdglichen;
und

Fihrungsabschnitte (62), die zum Fihren
der leeren Aufnahmerdhren (Bw) zu den
jeweiligen Lagervorrichtungen (23) bereit-
gestellt sind, wobei sich die leeren Aufnah-
merdhren (Bw) in die Anordnungsrichtung
zu bewegen; und die Nachfillvorrichtung
fur Aufwickelrohr gekennzeichnet ist
durch

weiter Umfassen von Abstandshaltern (54),
die bereitgestellt sind, um Liicken zwischen
den benachbarten leeren Aufnahmerdhren
(Bw) in jeder der Bewegungsbahnen der
Aufnahmerdhren (51) so anzuordnen, dass
sie mit den Lucken zwischen den benach-
barten Fihrungsabschnitten (62) in der
Anordnungsrichtung identisch sind.

Nachfillvorrichtung fir Aufwickelrohr (50, 150) nach
Anspruch 1, weiter umfassend erste Stopper (52),
die so bereitgestellt sind, dass sie mit den jeweiligen
FUhrungsabschnitten (62) jedes der Bewegungs-
bahnen (51) der Aufnahmerdhren korrespondieren,
wobei,

der Zustand der ersten Stopper (52) umschaltbar
zwischen einem zulassigen Zustand ist, in dem die
ersten Stopper (52) es den leeren Aufnahmeréhren
(Bw) ermdglichen, sich von jeder der Aufnahmerdh-
renbewegungsbahnen (51) zu den Lagervorrichtun-
gen (23) durch die Fuhrungsabschnitte (62) zu be-
wegen und einem geregelten Zustand, in dem die
ersten Stopper (52) verhindern, dass sich die leeren
Aufnahmerdhren (Bw) von jeder der Aufnahmeréh-
renbewegungsbahnen (51) zu den Lagervorrichtun-
gen (23) durch die Fuhrungsabschnitte (62) bewe-
gen.

Nachfillvorrichtung fir Aufwickelrohr (50, 150) nach
Anspruch 1 oder 2, weiter umfassend zweite Stopper
(53), die bereitgestellt sind, um mit den jeweiligen
Flhrungsabschnitten (62) jeder der Aufnahmeréh-
renbewegungsbahnen (51) zu korrespondieren, wo-
bei,

der Zustand der zweiten Stopper (53) umschalt-
bar zwischen einem zuldssigen Zustand, in dem
die zweiten Stopper (53) es den leeren Aufnah-
merdhren (Bw) ermdglichen, sich in der Anord-
nungsrichtung jeder der Aufnahmerdéhrenbewe-
gungsbahnen (51) zu bewegen, und einem Fuh-
rungszustand, in dem die zweiten Stopper (53)
die leeren Aufnahmerdhren (Bw) durch die Fiih-
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rungsabschnitte (62) zu den Lagervorrichtun-
gen (23) fuhren, und

wenn der Zustand der zweiten Stopper (53) der
Flhrungszustand ist, verhindert wird, dass sich
die leeren Aufnahmerdhren (Bw) entlang der
Anordnungsrichtung Uber die zweiten Stopper
(53) bewegen.

Nachfiillvorrichtung fir Aufwickelrohr (50, 150) nach
Anspruch 1, weiter umfassend einen Riemen (55),
an dem die Abstandshalter (54) befestigt sind und
der sich in jeder der Aufnahmeréhrenbewegungs-
bahnen (51) in der Anordnungsrichtung bewegen
und umlaufen kann.

Nachfiillvorrichtung fir Aufwickelrohr (50, 150) nach
Anspruch 1 bis 4, weiter umfassend eine automati-
sche Vorrichtung (70) zum Werfen leerer Aufnahme-
réhren, die angeordnet ist, um die leeren Aufnahme-
réhren (Bw) automatisch in die Aufnahmeréhrenbe-
wegungsbahnen (51) durch Nachfillanschlisse
(61) werfen zu kénnen.

Nachfillvorrichtung fir Aufwickelrohr (50, 150) nach
Anspruch 1 bis 5, wobei jeder der Nachfillanschlis-
se (61) nur am Endabschnitt jedes der Aufnahme-
réhrenbewegungsbahnen (51) auf einer der beiden
Seiten jedes der Aufnahmeréhrenbewegungsbah-
nen (51)in der Anordnungsrichtung bereitgestelltist.

Nachflllvorrichtung fiir Aufwickelrohr (50, 150) nach
Anspruch 1 bis 6, wobei sich die leeren Aufnahme-
réhren (Bw)in den Aufnahmeréhrenbewegungsbah-
nen (51) in der Anordnungsrichtung bewegen, wenn
sie durch eine zusatzliche leere Aufnahmerdhre
(Bw) gedriickt werden, die zusatzlich zu jeder der
Aufnahmeréhrenbewegungsbahnen (51) durch jede
der Nachfiillanschlisse (61) zugefuhrt wird.

Nachfullvorrichtung fur Aufwickelrohr (50, 150) nach
Anspruch 1 bis 6, wobei jede der Aufnahmeréhren-
bewegungsbahnen (51) weiter eine Fordervorrich-
tung einschlieRt, die konfiguriert ist, um die leeren
Aufnahmerdhren (Bw) in der Anordnungsrichtung zu
beférdern.

Nachfillvorrichtung fur Aufwickelrohr (50, 150) nach
Anspruch 1 bis 8, wobei jeder der Bewegungsbah-
nen der Aufnahmerdhre (51) weiter Wandabschnitte
einschlief3t, die mit beiden Endabschnitten jeder der
Stutzflachen (51a) in einer orthogonalen Richtung
orthogonal zur Anordnungsrichtung verbunden sind,
wobei die Hbhe jedes der Wandabschnitte groRer ist
als der Durchmesser jeder der leeren Aufnahme-
réhren (Bw).

Nachfiillvorrichtung fir Aufwickelrohr (50, 150) nach
Anspruch 9, wobei jede der Aufnahmerdhrenbewe-
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gungsbahnen (51) weiter eine Decke einschlielt, die
sich entlang der Anordnungsrichtung erstreckt und
die die Wandabschnitte jeder der Aufnahmeréhren-
bewegungsbahnen (51) miteinander verbindet.

Revendications

Dispositif de remplissage de tubes d’enroulement
(50, 150) configuré pour remplir des stockeurs (23)
de tubes d’enroulement vides (Bw) dans une ma-
chine (1) de texturage a faux tours dans laquelle des
unités (30) de bobinage sont disposées pour étre
alignées dans une direction d’agencement prédé-
terminée et pour former plusieurs étages, les unités
(30) de bobinage incluant des dispositifs de bobi-
nage (21) et les stockeurs (23), les stockeurs (23)
étant aptes a stocker les tubes d’enroulement vides
(Bw) qui doivent alimenter les dispositifs de bobi-
nage (21), le dispositif de remplissage de tubes
d’enroulement (50, 150) comprenant

des trajets (51) de déplacement de tubes d’en-
roulement qui sont disposés pour former des
pluri-étages correspondant aux unités (30) de
bobinage disposées pour former les pluri-éta-
ges, qui s’étendent le long de la direction d’a-
gencement, et dans lesquels les tubes d’enrou-
lement vides (Bw) devant étre utilisés pour rem-
plir les stockeurs (23) sont mobiles dans la
direction d’agencement,

chacun des trajets (51) de déplacement de tu-
bes d’enroulement incluant :

une surface (51a) de support qui s’étend le
long de la direction d’agencement et qui
supporte les tubes d’enroulement vides
(Bw) depuis le dessous ;

un orifice (61) de remplissage qui est dis-
posé au niveau d'une partie d’extrémité du
trajet (51) de déplacement de tubes d’en-
roulement correspondant dans la direction
d’agencement et qui est disposé pour per-
mettre I'alimentation en tubes d’enroule-
ment vides (Bw) ; et

des parties de guidage (62) disposées pour
guider, vers les stockeurs respectifs (23),
les tubes d’enroulement vides (Bw) se dé-
placant dans la direction d’agencement ; et
le dispositif de remplissage de tubes d’en-
roulement étant caractérisé en

ce qu’il comprend en outre des entretoises
(54) disposées pour agencer des espaces
entre les tubes d’enroulement vides adja-
cents (Bw) dans chacun des trajets (51) de
déplacement de tubes d’enroulement pour
que ces derniers soient identiques a des
espaces entre les parties de guidage adja-
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centes (62) dans la direction d’agencement.

2. Dispositif de remplissage de tubes d’enroulement

(50, 150) selon la revendication 1, comprenant en
outre des premieres butées (52) disposées pour
correspondre aux parties de guidage respectives
(62) de chacun des trajets (51) de déplacement de
tubes d’enroulement, dans lequel,

I'état des premiéeres butées (52) est commutable
entre un état admissible dans lequel les premiéres
butées (52) permettent aux tubes d’enroulement
vides (Bw) de se déplacer a partir de chacun des
trajets (51) de déplacement de tubes d’enroulement
vers les stockeurs (23) par le biais des parties de
guidage (62) et un état régulé dans lequel les pre-
miéres butées (52) empéchent les tubes d’enroule-
ment vides (Bw) de se déplacer a partir de chacun
des trajets (51) de déplacement de tubes d’enrou-
lementvers les stockeurs (23) par le biais des parties
de guidage (62).

Dispositif de remplissage de tubes d’enroulement
(50, 150) selon larevendication 1 ou la revendication
2, comprenant en outre des secondes butées (53)
disposées pour correspondre aux parties de gui-
dage respectives (62) de chacun des trajets (51)
de déplacement de tubes d’enroulement, dans le-
quel,

I'état des secondes butées (53) est commutable
entre un état admissible dans lequel les secon-
des butées (53) permettent aux tubes d’enrou-
lement vides (Bw) de se déplacer dans la direc-
tion d’agencementde chacun des trajets (51) de
déplacement de tubes d’enroulement et un état
de guidage dans lequel les secondes butées
(53) guident les tubes d’enroulement vides
(Bw) vers les stockeurs (23) par le biais des
parties de guidage (62), et

lorsque I'état des secondes butées (53) estI'état
de guidage, les tubes d’enroulement vides (Bw)
sontempéchés de se déplacer sur les secondes
butées (53) le long de la direction d’agence-
ment.

4. Dispositif de remplissage de tubes d’enroulement

(50, 150) selon la revendication 1, comprenant en
outre une courroie (55) alaquelle les entretoises (54)
sont fixées et qui est apte a se déplacer et a circuler
dans la direction d’agencement dans chacun des
trajets (51) de déplacement de tubes d’enroulement.

Dispositif de remplissage de tubes d’enroulement
(50, 150) selon I'une quelconque des revendications
1 a 4, comprenant en outre un dispositif de lance-
ment automatique de tubes d’enroulement vides
(70) agencé pour pouvoir lancer automatiquement
les tubes d’enroulement vides (Bw) dans les trajets
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(51) de déplacement de tubes d’enroulement par le
biais des orifices (61) de remplissage.

Dispositif de remplissage de tubes d’enroulement
(50, 150) selon 'une quelconque des revendications
1 a 5, dans lequel chacun des orifices (61) de rem-
plissage est disposé uniquement au niveau de la
partie d’extrémité de chacun des trajets (51) de
déplacement de tubes d’enroulement sur I'un des
deux cbtés de chacun des trajets (51) de déplace-
ment de tubes d’enroulement dans la direction d’a-
gencement.

Dispositif de remplissage de tubes d’enroulement
(50, 150) selon I'une quelconque des revendications
1 a 6, dans lequel, en étant pressés par un tube
d’enroulement vide supplémentaire (Bw) qui est en
outre introduit dans chacun des trajets (51) de dé-
placement de tubes d’enroulement par le biais de
chacun des orifices (61) de remplissage, les tubes
d’enroulement vides (Bw) dans les trajets (51) de
déplacement de tubes d’enroulement se déplacent
dans la direction d’agencement.

Dispositif de remplissage de tubes d’enroulement
(50, 150) selon I'une quelconque des revendications
1 a 6, dans lequel chacun des trajets (51) de dé-
placement de tubes d’enroulementinclut en outre un
dispositif de transport configuré pour transporter les
tubes d’enroulement vides (Bw) dans la direction
d’agencement.

Dispositif de remplissage de tubes d’enroulement
(50, 150) selon 'une quelconque des revendications
1 a 8, dans lequel chacun des trajets (51) de dé-
placement de tubes d’enroulement inclut en outre
des parties de paroi qui sont raccordées aux deux
parties d’extrémité de chacune des surfaces (51a)
de support dans une direction orthogonale qui est
orthogonale a la direction d’agencement, la hauteur
de chacune des parties de paroi étant supérieure au
diamétre de chacun des tubes d’enroulement vides
(Bw).

Dispositif de remplissage de tubes d’enroulement
(50, 150) selon la revendication 9, dans lequel cha-
cun des trajets (51) de déplacement de tubes d’en-
roulement inclut en outre un plafond qui s’étend le
long de la direction d’agencement et qui raccorde les
parties de paroi de chacun des trajets (51) de dé-
placement de tubes d’enroulement entre elles.
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