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(54) FIBER WASTE COLLECTION DEVICE

(57) [Problem to be Solved] Provided is a fiber waste
collection device capable of reducing the sound gener-
ated during the collection of fiber waste to suppress the
generation of noise while improve the working environ-
ment.

[Solution to Problem] The fiber waste collection de-
vice includes a fiber waste transfer pipe 11 arranged with
a plurality of suction units 15 for suctioning fiber waste
to which the suctioned fiber waste is transferred; a con-
nection unit 12 arranged at one end side of the fiber waste
transfer pipe 11 and connected to a compressed air sup-
ply source 100; and a fiber waste collection unit 13 con-
nected to the fiber waste transfer pipe 11 at the other end
side of the fiber waste transfer pipe 11 so as to collect
the fiber waste. The suction unit 15 includes a suction
pipe 16 having one end communicating with the fiber
waste transfer pipe 11 and the other end arranged with
a suction port 16a for fiber waste. The suction pipe 16 is
arranged with a compressed air injection nozzle hole 16d
for injecting compressed air into the suction pipe 16 be-
tween one end side and the other end side of the suction
pipe 16. The compressed air injection nozzle hole 16d
injects the compressed air toward the one end side within
the suction pipe 16.



EP 4 343 042 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The present invention relates to a fiber waste collection device arranged for a textile machine so as to collect
fiber waste generated in the textile machine.

DESCRIPTION OF THE BACKGROUND ART

[0002] In a textile machine such as a false-twisting machine or spinning machine, fiber continues to be supplied even
when threading the fiber on the textile machine, or even when replacing a package having the fiber wound on a winder
arranged in the textile machine. In textile machines, therefore, it has been customary to suction to collect fiber waste
during the yarn-threading or package-replacing operation.
[0003] Patent Document 1, e.g., discloses a suction device for continuously running multi-threads including a suctioning
pipe arranged with a plurality of suctioning ports, a lint collection container connected to an end of the suctioning pipe,
and a negative pressure pump or suction blower connected to the lint collection container. In the suction device disclosed
in Patent Document 1, the pressure within the suctioning pipe becomes negative due to the operation of the negative
pressure pump or suction blower, and the fiber waste as lint suctioned into the suctioning pipe from the plurality of
suctioning ports is suctioned through the suctioning pipe to be collected in the lint collection container.

(Prior Art Documents)

(Patent Documents)

[0004] Patent Document 1: Japanese Patent Application Publication No. H06-40661

(Problems to be Solved)

[0005] In the suction device disclosed in Patent Document 1, the fiber waste is suctioned through the suctioning pipe
to be collected as a result of causing the negative pressure pump or suction blower to operate, where the pump or blower
is connected via the lint collection container to a downstream end side in a suction direction of the suctioning pipe having
a function of transferring therethrough the fiber waste. During the collection of the fiber waste, the sound generated upon
operation of such a negative pressure pump or suction blower is loud, at a level of noise, which results in deterioration
of the working environment.

SUMMARY OF THE INVENTION

[0006] The present invention has been made in view of the above-described technical problems, and an objective
thereof is to provide a fiber waste collection device capable of reducing the sound generated during the collection of
fiber waste so as to suppress the generation of noise while improve the working environment.

(Means for Solving Problems)

[0007] A first aspect of the present invention is a fiber waste collection device arranged for a textile machine so as to
collect fiber waste generated in the textile machine, the fiber waste collection device comprising:

a fiber waste transfer pipe arranged with a plurality of suction units for suctioning the fiber waste such that the fiber
waste suctioned from the plurality of suction units is transferred through the fiber waste transfer pipe;
a connection unit arranged at one end side in a longitudinal direction of the fiber waste transfer pipe and connected
to a compressed air supply source for supplying compressed air; and
a fiber waste collection unit connected with the fiber waste transfer pipe at the other end side in a longitudinal
direction of the fiber waste transfer pipe so as to collect the fiber waste, wherein
each of the plurality of suction units includes a suction pipe having one end side communicating with the fiber waste
transfer pipe and the other end side arranged with a suction port for suctioning the fiber waste,
the suction pipe being formed with a compressed air injection nozzle hole for injecting compressed air thereinto
between the one end side and the other end side of the suction pipe,
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the compressed air injection nozzle hole being configured such that compressed air is injected therefrom within the
suction pipe toward the one end side of the suction pipe, and
each of the plurality of suction units further includes an opening/closing member for opening and closing the suction
port, and wherein
the connection unit includes an opening/closing control valve to be opened and closed in a switchable manner
between an opened state and a closed state thereby to control supply of compressed air toward the fiber waste
transfer pipe,
the fiber waste collection device further comprising:

a controller configured to control an opening/closing operation of the opening/closing member and opening/clos-
ing of the opening/closing control valve, wherein
the controller performs an opening control of the opening/closing control valve of the connection unit when
causing the opening/closing member to perform an opening operation of the suction port.

[0008] According to the above-described first aspect of the fiber waste collection device, compressed air injected into
the suction pipe from the compressed air injection nozzle hole of each of the plurality of suction units generates air flow
capable of carrying the fiber waste toward a side of the fiber waste transfer pipe within the suction pipe, and thereby,
the fiber waste is suctioned from the suction port of the suction pipe. The fiber waste suctioned from the suction port
flows into the fiber waste transfer pipe. Subsequently, the fiber waste having flown into the fiber waste transfer pipe from
the suction port is transferred through the fiber waste transfer pipe with the aid of compressed air having flown from the
connection unit at one end side of the fiber waste transfer pipe so as to be collected in the fiber waste collection unit.
As a result, according to the above-described first aspect of the fiber waste collection device, for the purpose of collecting
the fiber waste, it is not necessary to arrange any negative pressure pump or suction blower to suction an interior of the
fiber waste transfer pipe at a downstream end side thereof. As a consequence, according to the above-described first
aspect of the fiber waste collection device, such a negative pressure pump or suction blower as a noise source can be
eliminated, thereby capable of reducing the sound generated during the collection of fiber waste so as to suppress the
generation of noise while improve the working environment.
[0009] Further, according to the above-described first aspect of the fiber waste collection device, the suction port can
be opened and closed by means of the opening/closing member in a state where the suction port of each of the plurality
of suction units is closed by means of the opening/closing member. It is possible, therefore, to prevent fibers other than
the fiber waste from being erroneously suctioned from the suction port.
[0010] Still further, according to the above-described first aspect of the fiber waste collection device, when the suction
port of each of the plurality of suction units is opened, the opening/closing control valve of the connection unit is opened
to supply compressed air toward the fiber waste transfer pipe, and thereby, the suctioned fiber waste is transferred
through the fiber waste transfer pipe so as to be collected in the fiber waste collection unit. Compressed air can, therefore,
be supplied to the fiber waste transfer pipe only when the suction port is opened so that a suction operation is performed.
As a result, compressed air can be supplied efficiently while suppressing a wasteful supply thereby capable of improving
the energy efficiency. When a suctioning pipe is suctioned by any negative pressure pump or suction blower in such a
manner as suctioned by a suction device disclosed in Patent Document 1, a power consumption is significantly different
depending upon an opening/closing state of an opening at an end side of the suctioning pipe and an opening/closing
state of a suctioning port. In Patent Document 1, a power consumption is the minimum when both the end side of the
suctioning pipe and the suctioning port are opened, while a power consumption increases significantly when either the
end side of the suctioning pipe or the suctioning port is closed, and a power consumption increases further significantly
when both the end side of the suctioning pipe and the suctioning port are closed. When the suctioning pipe is suctioned
by the negative pressure pump or suction blower in such a manner as suctioned by the suction device disclosed in
Patent Document 1, there is a problem that, when a suction operation is not performed, closing of the suctioning port
or closing of both the end side of the suctioning pipe and the suctioning port would cause the energy efficiency to
decrease. According to the above-described first aspect of the fiber waste collection device, however, compressed air
can be supplied to the fiber waste transfer pipe only when the suction port is opened so that a suction operation is
performed. As a result, compressed air can be supplied efficiently while suppressing a wasteful supply thereby capable
of improving the energy efficiency. It is to be noted that "the controller performs an opening control of the opening/closing
control valve of the connection unit when causing the opening/closing member to perform an opening operation of the
suction port" includes both of: a case where the controller performs control such that an opening operation of the
opening/closing member is performed concurrently with opening of the opening/closing control valve; and a case where
the controller performs control such that an opening operation of the opening/closing member is performed before or
after opening of the opening/closing control valve.
[0011] A second aspect of the present invention is the fiber waste collection device in the above-described first aspect,
wherein
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the fiber waste transfer pipe includes a plurality of fiber waste transfer pipes, and each of the plurality of fiber waste
transfer pipes is arranged with the connection unit and connected to the fiber waste collection unit, and wherein
the controller performs an opening control of
the opening/closing control valve of the connection unit corresponding to a fiber waste transfer pipe out of the plurality
of fiber waste transfer pipes arranged with a set of suction units out of a plurality of sets of suction units including
the opening/closing member performing an opening operation
when causing the opening/closing member to perform an opening operation of the suction port.

[0012] According to the above-described second aspect of the fiber waste collection device, when opening each
suction port of a certain set of plurality of suction units required to suction the fiber waste, the opening/closing control
valve of the connection unit corresponding to the fiber waste transfer pipe arranged with such a certain set of plurality
of suction units each having the opened suction port is opened, and thereby, compressed air is supplied to such a fiber
waste transfer pipe. Even in a case where a plurality of fiber waste transfer pipes are arranged, therefore, compressed
air can be supplied to only a fiber waste transfer pipe corresponding to the certain set of plurality of suction units required
to suction the fiber waste, and thereby, the suctioned fiber waste can be collected. As a result, it is not necessary to
always supply compressed air to all the plurality of fiber waste transfer pipes, and thereby, the occurrence of energy
loss can be suppressed. Further, in a suction device disclosed in Patent Document 1, if a plurality of suctioning pipes
are arranged, they would be connected to a lint collection container. If such a plurality of suctioning pipes are connected
to the lint collection container, a suction operation would always be performed in all the plurality of suctioning pipes
rather than be performed in only a suctioning pipe corresponding to a suctioning port required to suction the fiber waste.
In the suction device disclosed in Patent Document 1, therefore, the energy corresponding to a suction operation in all
the suctioning pipes is always consumed by the negative pressure pump or suction blower connected to the lint collection
container. For this reason, energy loss is likely to occur. According to the above-described second aspect of the fiber
waste collection device, however, compressed air can be supplied to only a fiber waste transfer pipe corresponding to
a certain set of plurality of suction units required to suction the fiber waste, and thereby, the suctioned fiber waste can
be collected, and the occurrence of energy loss can be suppressed.
[0013] A third aspect of the present invention is the fiber waste collection device in the above-described first or second
aspect, wherein
the suction pipe is smaller in diameter than a fiber waste transfer pipe.
[0014] According to the above-described third aspect of the fiber waste collection device, a diameter of the suction
pipe is smaller than that of the fiber waste transfer pipe, and it is possible, therefore, to efficiently suppress the backflow
of air flow capable of carrying the fiber waste toward the fiber waste transfer pipe within the suction pipe, and thereby,
the fiber waste can be efficiently suctioned from the suction port of the suction pipe.
[0015] A fourth aspect of the present invention is the fiber waste collection device in any one of the above-described
first to third aspects, wherein

the fiber waste collection unit includes a fiber waste collection container capable of having thereinto compressed
air for transferring the fiber waste flowing from a fiber waste transfer pipe, wherein
the fiber waste collection container includes
an opening formed to be opened at least either upwardly or laterally, and
a mesh arranged to cover the opening so as to allow passage of compressed air therethrough while restrict passage
of the fiber waste therethrough.

[0016] According to the above-described fourth aspect of the fiber waste collection device, compressed air for trans-
ferring the fiber waste flowing into the fiber waste collection container is discharged to an exterior from the opening of
the fiber waste collection container while the fiber waste being efficiently collected in the fiber waste collection container.
Since the opening of the fiber waste collection container is opened at least either upwardly or laterally, a large opening
can be formed at an upper surface or side surface of the fiber waste collection container. Compressed air having flown
from the fiber waste transfer pipe can, therefore, be efficiently discharged to an exterior of the fiber waste collection
container, and thereby, the collection efficiency of the fiber waste can be enhanced.
[0017] A fifth aspect of the present invention is the fiber waste collection device in any one of the above-described
first to fifth aspects, wherein
a flow rate of compressed air flowing from the connection unit and flowing through a fiber waste transfer pipe is set to
be 1000 m/min or higher.
[0018] According to the above-described fifth aspect of the fiber waste collection device, it is possible to prevent the
fiber waste transfer pipe from being clogged with the fiber waste transferred, with the aid of compressed air having a
flow rate as high as 1000 m/min, through the fiber waste transfer pipe. Further, after having conducted verification as a
function of various flow rates of compressed air flowing in the fiber waste transfer pipe, the inventor has found that there



EP 4 343 042 A1

5

5

10

15

20

25

30

35

40

45

50

55

is an increasing probability that clogging of the fiber waste transfer pipe with the fiber waste occurs when a flow rate of
compressed air is lower than 1000 m/min. On the other hand, the inventor has found that clogging of the fiber waste
transfer pipe with the fiber waste can be prevented when a flow rate of compressed air is 1000 m/min or higher.
[0019] The fiber waste collection device according to the present invention does not necessarily include all of the
above-described first to fifth aspects. The invention of the fiber waste collection device in the above-described first
aspect, e.g., does not need to encompass all of the above-described second to fifth aspects. Further, the fiber waste
collection device according to the present invention may be obtained by arbitrarily combining the above-described first
aspect and any of the above-described second to fifth aspects to such an extent that consistency can be achieved.

(Advantageous Effects of the Invention)

[0020] According to the present invention, it is possible to provide a fiber waste collection device capable of reducing
the sound generated during the collection of fiber waste so as to suppress the generation of noise while improve the
working environment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIG. 1 is a schematic view showing a false-twisting machine as a textile machine to be arranged with a fiber waste
collection device.
FIG. 2 is a schematic view showing an example of fiber waste collection device according to an embodiment of the
present invention along with a compressed air supply source.
FIG. 3 is a schematic view showing a fiber waste collection device.
FIG. 4 is a cross-sectional view of a suction unit arranged on a fiber waste transfer pipe of a fiber waste collection
device.
FIG. 5 is a cross-sectional view of the suction unit in a state where a suction port is closed by means of an open-
ing/closing member.
FIG. 6 is a block diagram of an example of control system of a fiber waste collection device.
FIG. 7 is a flow of an example of processing when starting suctioning according to an embodiment of the present
invention.

DESCRIPTIONS OF EMBODIMENTS OF THE INVENTION

[0022] Hereinafter, embodiments of the present invention will be described with reference to the drawings. The present
invention can be widely applied to various uses as a fiber waste collection device to be arranged in a textile machine
such as a false-twisting machine so as to collect fiber waste generated in the textile machine.
[0023] FIG. 1 is a schematic view showing a false-twisting machine 101 as a textile machine to be arranged with a
fiber waste collection device 1. FIG. 2 is a schematic view showing an example of fiber waste collection device 1 according
to an embodiment of the present invention along with a compressed air supply source 100. A fiber waste collection
device 1 is arranged in a textile machine such as a false-twisting machine 101 or spinning machine. In an embodiment
according to the present invention, the false-twisting machine 101 will be described as an example of textile machine
arranged with the fiber waste collection device 1. In the following description, initially, the false-twisting machine 101
arranged with the fiber waste collection device 1 will be described, and subsequently, the fiber waste collection device
1 according to an embodiment of the present invention will be described. For the convenience of description, an up-and-
down direction, a forward-and-backward direction, and a left-and-right direction in the false-twisting machine 101 are
defined as shown in FIG. 1.

[FALSE-TWISTING MACHINE]

[0024] The false-twisting machine 101 is configured, as a textile machine, to false-twist thermoplastic synthetic fibers
such as polyester and polyamide so as to impart crimps to the false-twisted fibers, thereby producing highly stretchable
textured yarns. As shown in FIG. 1, in the false-twisting machine 101, a main machine base 102 is arranged so as to
extend in an up-and-down direction. Further, the false-twisting machine 101 includes: a yarn feeding creel 104 arranged
so as to face the main machine base 102 across a work space 103 and holding a plurality of yarn feeding packages
105; a false-twisting device 106 arranged above the main machine base 102 so as to false-twist a fiber Y as a yarn
supplied from the yarn feeding creel 104; a winder 107 arranged on the main machine base 102 so as to wind the false-
twisted fiber Y obtained in the false-twisting device 106; and the like. The winders 107 are arranged in four stages along
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an up-and-down direction. Still further, a plurality of winders 107 are arranged side by side along a forward-and-backward
direction in each of the first to fourth stages. It is to be noted that a forward-and-backward direction in which the plurality
of winders 107 are arranged in each of the four stages arranged in an up-and-down direction is a direction along a
horizontal direction as well as a direction perpendicular to a direction (left-and-right direction) in which the yarn feeding
creel 104 and the main machine base 102 are arranged.
[0025] A first feeding roller 108, a shifter guide 109, a first heating device 110, and a cooling device 111 are arranged
in this order from an upstream side in a yarn traveling direction on a yarn path from the yarn feeding creel 104 to the
false-twisting device 106. A second feeding roller 112, an interlace nozzle 113, a second heating device 114, a third
feeding roller 115, and an oiling roller 116 are arranged in this order from an upstream side in a yarn traveling direction
on a yarn path from the false-twisting device 106 to the winder 107.
[0026] The first feeding roller 108 is arranged above the work space 103. The first heating device 110 is arranged
above the work space 103 and further above the first feeding roller 108. The cooling device 111 is arranged closer to
the main machine base 102 than to the first heating device 110 above the work space 103. The first heating device 110
and the cooling device 111 are arranged above the work space 103 so as to extend obliquely upward while being
separated from the main machine base 102. The shifter guide 109 is arranged between the first feeding roller 108 and
the first heating device 110 in an up-and-down direction, and is used to pass a fiber Y through the first heating device
110 and the cooling device 111 when threading a yarn on the false twisting machine 101.
[0027] The second feeding roller 112 is arranged above the main machine base 102. The interlace nozzle 113 is
arranged above the main machine base 102 and below the second feeding roller 112. The second heating device 114
is arranged on the main machine base 102 and is arranged on a back side of the winder 107 when viewed from the
work space 103 so as to extend in an up-and-down direction from the first stage to the fourth stage of the four-stages
of winders 107. The devices are laid out in such a manner, and a yarn path from the yarn feeding creel 104 to the winder
107 is formed so as to surround the work space 103.
[0028] In the false-twisting machine 101, a fiber Y as a yarn supplied from the yarn feeding creel 104 is carried through
the above-described devices and wound on the winder 107 to form a package 117. Initially, the first to third feeding
rollers (108, 112, 115) are rollers for feeding a fiber Y from an upstream side to a downstream side in a yarn traveling
direction. Each yarn feed velocity is set such that the yarn feed velocity of the second feeding roller 112 is faster than
that of the first feeding roller 108. The fibers Y are, therefore, drawn between the first feeding roller 108 and the second
feeding roller 112. Further, each yarn feeding velocity is set such that the yarn feeding velocity of the third feeding roller
115 is slower than that of the second feeding roller 112. The fiber Y is, therefore, loosened between the second feeding
roller 112 and the third feeding roller 115.
[0029] Subsequently, the fibers Y drawn between the first feeding roller 108 and the second feeding roller 112 are
twisted by the false-twisting device 106 that is, e.g., a friction disk-type twister so as to be carried. The twist formed by
the false-twisting device 106 propagates to the first feeding roller 108, and the fibers Y drawn to be twisted are heated
by the first heating device 110 and thereafter cooled by the cooling device 111, and thereby, the twist is fixed. After
passing through the false-twisting device 106, the twisted and heat-set fibers Y are untwisted before reaching the second
feeding roller 112.
[0030] The fibers Y drawn and false-twisted in such a manner are appropriately entangled in the interlace nozzle 113
so as have bundling properties, and thereafter, are subjected to relaxation heat treatment in the second heating device
114 and wound on a paper tube by the winder 107 via the oiling roller 116 so as to form the package 117. When the
package 117 is fully wound, the fiber Y supplied to the winder 107 is cut. Then, the fully-wound package 117 is removed
from the winder 107. The package 117 wound fully and removed from the winder 107 is caused to move along a rail
118 and is once stocked on the rail 118. When the fully-wound package 117 is removed from the winder 107, a new
paper tube is attached to the winder 107, the fibers Y are supplied to the winder 107, and a winding operation on the
paper tube is restarted. In such a manner, the package 117 is replaced. The fiber waste collection device 1 of an
embodiment according to the present invention is arranged in the false-twisting machine 101 as the textile machine
described above, and is used to collect fiber waste generated in the false-twisting machine 101. The fiber waste collection
device 1 is used to collect fiber waste generated as fibers Y, e.g., when the package 117 is replaced. When the package
117 is fully wound and the fiber Y is cut, fiber waste generated as the fiber Y continuing to be supplied to a region near
the winder 107 is collected by the fiber waste collection device 1. Then, when a new paper tube is attached to the winder
107 and the operation of winding the fiber on the paper tube is resumed, the collection of fiber waste of the fibers Y by
the fiber waste collection device 1 is stopped. It is to be noted that fiber waste of the fibers Y includes not only the fiber
waste in a state of yarn but also the fiber waste in a state of yarn-like cotton. The fiber waste collection device 1 of an
embodiment according to the present invention will be described below.

[OUTLINE OF FIBER WASTE COLLECTION DEVICE]

[0031] FIG. 3 is a schematic view showing a fiber waste collection device 1 according to an embodiment of the present
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invention. As shown in FIGS. 1 to 3, the fiber waste collection device 1 mainly includes, e.g., a plurality of fiber waste
transfer pipes 11, a plurality of connection units 12 arranged corresponding to the plurality of fiber waste transfer pipes
11, respectively, a fiber waste collection unit 13, and a controller 14 (see FIG. 6 that will be described later).
[0032] The fiber waste collection device 1 is arranged in the false-twisting machine 101 described above. The plurality
of fiber waste transfer pipes 11 of the fiber waste collection device 1 are arranged corresponding to their respective
stages of the winders 107 arranged vertically in four stages in the false-twisting machine 101. The fiber waste collection
device 1 of an embodiment according to the present invention is, therefore, arranged with, e.g., four fiber waste transfer
pipes 11. The fiber waste transfer pipes 11 arranged correspondingly to their respective stages of the winders 107
arranged vertically in four stages are arranged so as to extend along a forward-and-backward direction. In each stage
of winders 107 from the first stage to the fourth stage, winders 107 are arranged side by side in a forward-and-backward
direction. The fiber waste transfer pipes 11 are also arranged to extend along a forward-and-backward direction in which
the winders 107 are arranged side by side. Each of the fiber waste transfer pipes 11 suctions and transfers fiber waste
generated as fibers Y from a region near each of the winders 107 arranged side by side in a backward-and-forward
direction at each stage of the winders 107 arranged vertically in four stages. Each of the four fiber waste transfer pipes
11 is connected to the fiber waste collection unit 13. Fiber waste of the fibers Y transferred through each fiber waste
transfer pipe 11 is carried to the fiber waste collection unit 13 so as to be collected in the fiber waste collection unit 13.
[0033] It is to be noted that the fiber waste collection device 1 is used to collect fiber waste generated as fibers Y
continuously supplied to a region near the winder 107 from the yarn feeding creel 104 via the devices (110, 111, 106,
114) when the fiber Y is threaded on the false-twisting machine 101 or when the package 117 formed on the winder 107
of the false-twisting machine 101 is replaced. Structural details of the fiber waste collection device 1 will be described
below.

[FIBER WASTE TRANSFER PIPE]

[0034] As shown in FIGS. 1 to 3, the fiber waste transfer pipe 11 is arranged with a plurality of suction units 15 for
suctioning fiber waste generated as fibers Y, and is configured as a pipe through which the fiber waste suctioned from
the plurality of suction units 15 is transferred. The suction unit 15 for suctioning fiber waste of the fibers Y will be described
later. The fiber waste transfer pipe 11 is arranged, e.g., in a shape of a hollow circular pipe. A plurality of fiber waste
transfer pipes 11 are arranged, and in an embodiment according to the present invention, four fiber waste transfer pipes
11 are arranged correspondingly to the winders 107 arranged vertically in four stages in the false-twisting machine 101.
[0035] As four fiber waste transfer pipes 11, a first fiber waste transfer pipe 11a corresponding to a winder 107 on a
first stage at a bottom, a second fiber waste transfer pipe 11b corresponding to a winder 107 on a second stage from
the bottom, a third fiber waste transfer pipe 11c corresponding to a winder 107 on a third stage from the bottom, and a
fourth fiber waste transfer pipe 11d corresponding to a winder 107 on a fourth stage on a top are arranged. The fiber
waste transfer pipes 11 are arranged in the false-twisting machine 101 having a longitudinal direction extending over a
forward-and-backward direction. Further, each of the first to fourth fiber waste transfer pipes (11a to 11d) is arranged
so as to extend in a forward-and-backward direction in a position corresponding to each stage of the winders 107 from
the first stage to the fourth stage.
[0036] Each of the fiber waste transfer pipes 11 is arranged with a connection unit 12, which will be described later,
on one end side in a longitudinal direction extending over a forward-and-backward direction. Each of the fiber waste
transfer pipes 11 is connected to a fiber waste collection unit 13 to be described later on the other end side in a longitudinal
direction. Each of the plurality of fiber waste transfer pipes 11 (11a to 11d) is, therefore, arranged with the connection
unit 12 and connected to the fiber waste collection unit 13. The fiber waste transfer pipe 11 is configured, as a pipe,
such that compressed air is supplied from one end side thereof arranged with the connection unit 12, and the supplied
compressed air is allowed to flow toward the other end side thereof connected to the fiber waste collection unit 13.

[SUCTION UNITS]

[0037] As shown in FIGS. 1 to 3, a set of plurality of suction units 15 is arranged, as a mechanism to suction fiber
waste generated as fibers Y, in each fiber waste transfer pipe 11, and a plurality of sets of the plurality of suction units
15 are arranged in the plurality of fiber waste transfer pipes 11, respectively. A plurality of suction units 15 are arranged
side by side along a longitudinal direction of each fiber waste transfer pipe 11. The plurality of suction units 15 are
arranged at positions of each fiber waste transfer pipe 11 corresponding to winders 107, respectively. More specifically,
a plurality of winders 107 are arranged in a forward-and-backward direction at each of four stages arranged vertically
in the false-twisting machine 101.
[0038] As the plurality of suction units 15 arranged in each fiber waste transfer pipe 11, a first suction unit 15a is
arranged in the first fiber waste transfer pipe 11a, a second suction unit 15b is arranged in the second fiber waste transfer
pipe 11b, a third suction unit 15c is arranged in the third fiber waste transfer pipe 11c, and a fourth suction unit 15d is
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arranged in the fourth fiber waste transfer pipe 11d. That is, a plurality of first suction units 15a as the above-described
"plurality of suction units 15" are arranged side by side in the first fiber waste transfer pipe 11a. A plurality of second
suction units 15b as the above-described "plurality of suction units 15" are arranged side by side in the second fiber
waste transfer pipe 11b. A plurality of third suction units 15c as the above-described "plurality of suction units 15" are
arranged side by side in the third fiber waste transfer pipe 11c. A plurality of fourth suction units 15d as the above-
described "plurality of suction units 15" are arranged side by side in the fourth fiber waste transfer pipe 11d.
[0039] A configuration of the plurality of suction units 15 arranged side by side in each fiber waste transfer pipe 11 will
be described in more detail. FIG. 4 is a cross-sectional view of a suction unit 15 arranged on a fiber waste transfer pipe
11. FIG. 5 is a cross-sectional view of the suction unit 15 in a state where a suction port 16a to be described later is
closed by means of an opening/closing member 19 to be described later. A plurality of sets of suction units 15 arranged
in the first to fourth fiber waste transfer pipes (11a to 11d) are all configured in the same manner. That is, the first to
fourth suction units (15a to 15d) arranged in the first to fourth fiber waste transfer pipes (11a to 11d), respectively, are
all configured in the same manner. Further, the plurality of suction units 15 arranged side by side in each fiber waste
transfer pipe 11 are all configured in the same manner. That is, the first suction units 15a arranged side by side in the
first fiber waste transfer pipe 11a are all configured in the same manner. Further, the plurality of second suction units
15b arranged side by side in the second fiber waste transfer pipe 11b are all configured in the same manner. Still further,
the plurality of third suction units 15c arranged side by side in the third fiber waste transfer pipe 11c are all configured
in the same manner. Still further, the plurality of fourth suction units 15d arranged side by side in the fourth fiber waste
transfer pipe 11d are all configured in the same manner. As shown in FIGS. 4 and 5, each suction unit 15 includes a
suction pipe 16 and an opening/closing mechanism 17.
[0040] As shown in FIGS. 4 and 5, each suction pipe 16 is a tubular member for suctioning fiber waste generated as
fibers Y having a smaller diameter than that of the fiber waste transfer pipe 11, and is bent halfway to be extended. One
end side of the suction pipe 16 communicates with the fiber waste transfer pipe 11, and the other end side of the suction
pipe 16 is arranged with a suction port 16a for suctioning fiber waste of the fibers Y. The suction port 16a of the suction
pipe 16 is opened toward an exterior. The suction port 16a of the suction pipe 16 is arranged in a region near the winder
107. The one end side of the suction pipe 16 is connected to the fiber waste transfer pipe 11 via an outlet opening 16b.
The suction pipe 16 communicates with an interior of the fiber waste transfer pipe 11 at the outlet opening 16b. A suction
flow path 16c extending from the suction port 16a to the outlet opening 16b is formed within an interior of the suction
pipe 16. Fiber waste of the fibers Y suctioned from the suction port 16a is caused to move through the suction flow path
16c and flows into the fiber waste transfer pipe 11 from the outlet opening 16b.
[0041] Further, each suction pipe 16 is connected obliquely to the fiber waste transfer pipe 11. The suction pipe 16 is
connected to the fiber waste transfer pipe 11 at an acute angle with respect to a direction from an upstream side to a
downstream side of compressed air flowing through the fiber waste transfer pipe 11. That is, the suction pipe 16 is
connected to the fiber waste transfer pipe 11 at an angle as an acute angle formed with respect to a direction from one
end side arranged with the connection unit 12 to the other end side connected to the fiber waste collection unit 13. Fiber
waste of the fibers Y having been suctioned from each suction port 16a and caused to move through each suction flow
path 16c, therefore, flows into the fiber waste transfer pipe 11 from each outlet opening 16b along a direction from an
upstream side to a downstream side of compressed air flowing through the fiber waste transfer pipe 11. Fiber waste of
the fibers Y having flown into the fiber waste transfer pipe 11 along a direction from an upstream side to a downstream
side of compressed air is transferred to a downstream side with the aid of compressed air flowing through the fiber waste
transfer pipe 11.
[0042] Further, each suction pipe 16 is arranged with a compressed air injection nozzle hole 16d and a guide path
16e. The compressed air injection nozzle hole 16d is a hole for injecting compressed air into the suction pipe 16 between
one end side arranged with each outlet opening 16b and the other end side arranged with each suction port 16a. The
compressed air injection nozzle hole 16d is formed so as to inject compressed air toward one end side as the outlet
opening 16b side within the suction pipe 16. In an embodiment according to the present invention, two compressed air
injection nozzle holes 16d are formed. Each of the two compressed air injection nozzle holes 16d extends in such a
direction from a suction-port (16a) side toward an outlet-opening (16b) side as well as from an outer-peripheral side
toward an inner-peripheral side of the suction pipe 16, thereby capable of communicating with the suction flow path 16c.
With such a configuration, both of the two compressed air injection nozzle holes 16d are configured to inject compressed
air toward an outlet-opening (16b) side within the suction pipe 16.
[0043] The guide path 16e of the suction pipe 16 is formed on the suction pipe 16 as a flow path for compressed air
extending annularly along a circumferential direction of the suction pipe 16. The guide path 16e communicates with the
compressed air injection nozzle hole 16d and also communicates with a cylinder chamber 20 of the opening/closing
mechanism 17 to be described later. Compressed air supplied to the cylinder chamber 20 to be described later flows
toward the compressed air injection nozzle hole 16d via the guide path 16e so as to be injected toward the suction flow
path 16c.
[0044] As shown in FIGS. 4 and 5, the opening/closing mechanism 17 of the suction unit 15 includes a body portion
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18, an opening/closing member 19, the cylinder chamber 20, a piston 21, a spring member 22, and the like. The body
portion 18 is a block-shaped member integrally fixed to the suction pipe 16. The cylinder chamber 20 is formed within
the body portion 18 supporting rotatably the opening/closing member 19 and also supporting the piston 21 along with
the spring member 22.
[0045] The opening/closing member 19 is a member for opening and closing the suction port 16a of the suction pipe
16 attached rotatably to the body portion 18. The opening/closing member 19 has a flat lid portion 29a and a pair of
support portions 29b obtained by bending and extending with respect to the lid portion 29a at both sides thereof. As
shown in FIG. 4, the lid portion 29a can be in a position separated from the suction port 16a of the suction pipe 16 so
as to open the suction port 16a, and as shown in FIG. 5, the lid portion 29a can be in a position abutting to block the
suction port 16a so as to close the suction port 16a. The support portions 29b are integrated with the lid portion 29a
therebetween and are supported rotatably with respect to the body portion 18 via a rotating shaft 29c. As the support
portions 29b are caused to rotate with respect to the body portion 18 around the rotating shaft 29c, the lid portion 29a
is set in a switchable manner in between a position to open the suction port 16a and a position to close the suction port 16a.
[0046] The cylinder chamber 20 is formed as a cylindrical space within the body portion 18 so as to be supplied with
compressed air. The cylinder chamber 20 communicates with the guide path 16e of the suction pipe 16 via a commu-
nication path 20a formed within the body portion 18. Compressed air supplied to the cylinder chamber 20, therefore,
flows toward the guide path 16e, and further flows toward the compressed air injection nozzle hole 16d. A compressed
air supply pipe 23 for supplying compressed air to be injected from the compressed air injection nozzle hole 16d of the
suction pipe 16 is connected to the cylinder chamber 20 so as to communicate with the cylinder chamber 20. The
compressed air supply pipe 23 is connected to the compressed air supply source 100 (see FIG. 1) configured to supply
compressed air. The compressed air supply pipe 23 is arranged with a solenoid valve 24 to be opened and closed in a
switchable manner between an opened state and a closed state thereby to control supply of compressed air toward the
cylinder chamber 20. When the solenoid valve 24 is opened, the compressed air supply pipe 23 is brought into an opened
state so that compressed air is supplied from the compressed air supply pipe 23 to the cylinder chamber 20. When the
solenoid valve 24 is closed, the compressed air supply pipe 23 is brought into a closed state so that compressed air is
cut off from the compressed air supply pipe 23 to the cylinder chamber 20. The solenoid valve 24 is electrically connected
to the controller 14 to be described later, and is opened/closed in accordance with a command from the controller 14.
[0047] The piston 21 is a member for causing the opening/closing member 19 to swing so that the opening/closing
member 19 shifts from a position to close the suction port 16a to a position to open the suction port 16a. The piston 21
is inserted slidably into the cylinder chamber 20 so as to be set therein. The cylinder chamber 20 is opened upward,
and the piston 21 is inserted thereinto from thereabove. An upper end of the piston 21 is in a position protruding from
the cylinder chamber 20, and is configured such that the upper end protruding from the cylinder chamber 20 can abut
the lid portion 29a of the opening/closing member 19. In a state where the solenoid valve 24 closes the compressed air
supply pipe 23 and no compressed air is supplied to the cylinder chamber 20, as shown in FIG. 5, the piston 21 is caused
to move downward in the cylinder chamber 20 so that the opening/closing member 19 is in a position abutting to block
the suction port 16a so as to close the suction port 16a. In such a state, when the solenoid valve 24 is opened, the
compressed air supply pipe 23 is brought into an opened state, and compressed air is supplied to the cylinder chamber
20 so that a pressure in the cylinder chamber 20 increases and the piston 21 is caused to move upward. When the
piston 21 is caused to move upward, as shown in FIG. 4, an upper end of the piston 21 abuts the lid portion 29a of the
opening/closing member 19 so as to push up the lid portion 29a, thereby causing the opening/closing member 19 to
swing around the rotating shaft 29c. As a result, the opening/closing member 19 shifts from a position to close the suction
port 16a to a position to open the suction port 16a.
[0048] The spring member 22 is a member for swinging the opening/closing member 19 between a position to open
the suction port 16a and a position to close the suction port 16a. The spring member 22 is arranged in a spring chamber
25 formed within the body portion 18. The spring chamber 25 is opened upward, and the spring member 22 is arranged
therein with an upper end protruding outward therefrom to extend upward in a natural state. Further, the upper end of
the spring member 22 is connected to the lid portion 29a of the opening/closing member 19, and is configured to bias
the lid portion 29a upward. The spring chamber 25 and the cylinder chamber 20 are arranged so as to be laterally
opposite to each other with respect to the rotating shaft 29c of the opening/closing member 19. The spring member 22
and the piston 21 are, therefore, arranged so as to be laterally opposite to each other with respect to the rotating shaft
29c of the opening/closing member 19. As a result, the spring member 22 biases the opening/closing member 19 such
that it swings toward an orientation opposite to an orientation toward which the piston 21 swings the opening/closing
member 19. In a state where the solenoid valve 24 opens the compressed air supply pipe 23 to compressed air and the
compressed air is supplied to the cylinder chamber 20, as shown in FIG. 4, the piston 21 is caused to move upward in
the cylinder chamber 20 so as to push up the lid portion 29a, and thereby, the opening/closing member 19 is in a position
separated from the suction port 16a so as to open the suction port 16a. In such a state, when the solenoid valve 24 is
closed so that the compressed air supply pipe 23 is brought into a closed state and compressed air is cut off toward the
cylinder chamber 20, a pressure in the cylinder chamber 20 decreases and the piston 21 is caused to move downward.
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When the piston 21 is caused to move downward, as shown in FIG. 5, the opening/closing member 19 is caused to
swing by a biasing force of the spring member 22, and thereby, the opening/closing member 19 shifts from a position
to open the suction port 16a to a position to close the suction port 16a.
[0049] In the suction unit 15, in a state where the solenoid valve 24 closes the compressed air supply pipe 23 and no
compressed air is supplied to the cylinder chamber 20, the suction port 16a is closed as a result of causing the open-
ing/closing member 19 to abut the suction port 16a with the aid of a biasing force of the spring member 22 as shown in
FIG. 5. In such a state, the suction unit 15 does not suction any fiber waste of the fibers Y. On the other hand, in a state
where the solenoid valve 24 opens the compressed air supply pipe 23 and compressed air is supplied to the cylinder
chamber 20, the piston 21 is caused to move upward so as to push up the opening/closing member 19 toward a position
separated from the suction port 16a so as to open the suction port 16a as shown in FIG. 4. Further, in a state where
compressed air is supplied to the cylinder chamber 20, the compressed air flowing toward the suction flow path 16c of
the suction pipe 16 through the compressed air injection nozzle hole 16d is injected toward a side of the outlet opening
16b. As a result, the compressed air injected into the suction pipe 16 from the compressed air injection nozzle hole 16d
generates an air flow within the suction pipe 16 for carrying fiber waste of the fibers Y toward a side of the fiber waste
transfer pipe 11 so that fiber waste of the fibers Y is suctioned from the suction port 16a.

[CONNECTION UNIT]

[0050] As shown in FIGS. 2 and 3, the connection unit 12 is arranged at one end side in a longitudinal direction of the
fiber waste transfer pipe 11 so as to be connected to the compressed air supply source 100 to supply compressed air.
The connection unit 12 is, therefore, configured to allow compressed air to be supplied from the compressed air supply
source 100 to one end side of the fiber waste transfer pipe 11. The compressed air supply source 100 is a source to
supply compressed air to be consumed by various devices such as a false-twisting machine 101 in a factory to various
devices and the like. The compressed air supply source 100 includes, e.g.: a compressed air generation mechanism
100a such as a compressor, compressed air storage tank, and the like to generate to carry compressed air; a main
supply system 100b connected to the compressed air generation mechanism 100a; a plurality of branch supply systems
100c connected to the main supply system 100b; and the like. Compressed air generated by the compressed air gen-
eration mechanism 100a is carried to the main supply system 100b, and further carried to each of the plurality of branch
supply systems 100c connected to the main supply system 100b. Compressed air carried to each of the plurality of
branch supply systems 100c is supplied to various devices and the like connected to each branch supply system 100c.
[0051] The connection unit 12 is arranged at one end side in a longitudinal direction of the fiber waste transfer pipe
11 so as to be connected to each branch supply system 100c of the compressed air supply source 100. The connection
unit 12 is, therefore, configured to connect between each branch supply system 100c and the fiber waste transfer pipe
11 so as to supply compressed air from each branch supply system 100c to the fiber waste transfer pipe 11. The
connection unit 12 is arranged at one end side of each of the plurality of fiber waste transfer pipes 11. In an embodiment
according to the present invention, each of four connection units 12 is arranged at one end side of each of the first to
fourth fiber waste transfer pipes (11a to 11d). As the four connection units 12, a first connection unit 12a arranged at
one end side of the first fiber waste transfer pipe 11, a second connection unit 12b arranged at one end side of the
second fiber waste transfer pipe 11, a third connection unit 12c arranged at one end side of the third fiber waste transfer
pipe 11, and a fourth connection unit 12d arranged at one end side of the fourth fiber waste transfer pipe 11 are arranged.
[0052] Further, as shown in FIG. 3, the connection unit 12 has a pair of coupling portions (26a, 26b) and an open-
ing/closing control valve 27. The pair of coupling portions (26a, 26b) are arranged at both ends of the connection unit
12, respectively. One coupling portion 26a is a portion connected to the branch supply system 100c of the compressed
air supply source 100, and the other coupling portion 26b is a portion connected to one end side of the fiber waste
transfer pipe 11, and more specifically, a portion connected to an end of the fiber waste transfer pipe 11 in an embodiment
according to the present invention.
[0053] The opening/closing control valve 27 is a valve to be opened and closed in a switchable manner between an
opened state and closed state thereby to control supply of compressed air toward the fiber waste transfer pipe 11. That
is, the opening/closing control valve 27 is a valve to be opened and closed so as to switch a connection state of the
branch supply system 100c of the compressed air supply source 100 with the fiber waste transfer pipe 11 between an
opened state and a closed state. The opening/closing control valve 27 is electrically connected to the controller 14 to
be described later, and is operable in accordance with commands from the controller 14 thereby to be opened and
closed. The opening/closing control valve 27 is arranged in each of the first to fourth connection units (12a to 12d)
arranged in the first to fourth fiber waste transfer pipes (11a to 11d), respectively. As the opening/closing control valves
27, the first connection unit 12a is arranged with a first opening/closing control valve 27a, the second connection unit
12b is arranged with a second opening/closing control valve 27b, the third connection unit 12c is arranged with a third
opening/closing control valve 27c, and the fourth connection unit 12d is arranged with a fourth opening/closing control
valve 27d. The first to fourth opening/closing control valves (27a to 27d) are opened and closed so as to switch a
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connection state of the compressed air supply source 100 with the first to fourth fiber waste transfer pipes (11a to 11d),
respectively, between an opened state and a closed state. In a state where the first to fourth opening/closing control
valves (27a to 27d) are opened, compressed air is supplied to the first to fourth fiber waste transfer pipes (11a to 11d),
respectively. In a state where the first to fourth opening/closing control valves (27a to 27d) are closed, supply of com-
pressed air to the first to fourth fiber waste transfer pipes (11a to 11d), respectively, is blocked.
[0054] The opening/closing control valve 27 of the connection unit 12 is configured such that a flow rate of compressed
air supplied from the compressed air supply source 100 to the fiber waste transfer pipe 11 is 1000 m/min or higher in
an opened state where the opening/closing control valve is opened. More specifically, in the fiber waste collection device
1, a flow rate of compressed air flowing from the connection unit 12 through the fiber waste transfer pipe 11 is set to be
1000 m/min or higher. In the fiber waste collection device 1, a flow rate of compressed air is set as high as 1000 m/min,
and therefore, the fiber waste transfer pipe 11 can be prevented from being clogged with fiber waste of the fibers Y
transferred through the fiber waste transfer pipe 11. Further, it is desirable that a flow rate of compressed air flowing
through the fiber waste transfer pipe 11 is set to be within a range of 1000 m/min or higher to 10000 m/min or lower.
Even if a flow rate of compressed air exceeds 10000 m/min, there occurs no change in the effects of preventing the fiber
waste transfer pipe 11 from being clogged with fiber waste of the fibers Y, while there occurs a necessity to increase
excessively the strength of the fiber waste transfer pipe 11 and the capability of the compressed air supply source 100.
For this reason, it is desirable to set an upper limit of a flow rate of compressed air flowing through the fiber waste transfer
pipe 11 to be 10000 m/min.

[FIBER WASTE COLLECTION UNIT]

[0055] As shown in FIGS. 2 and 3, the fiber waste collection unit 13 is connected to the fiber waste transfer pipe 11
at the other end side in a longitudinal direction of the fiber waste transfer pipe 11 so as to collect fiber waste generated
as the fibers Y. Each fiber waste transfer pipe 11 is connected to the fiber waste collection unit 13. That is, all of the first
to fourth fiber waste transfer pipes (11a to 11d) are connected to the fiber waste collection unit 13.
[0056] Further, as shown in FIG. 3, the fiber waste collection unit 13 has a fiber waste collection container 28 into
which compressed air for transferring fiber waste generated as the fibers Y is allowed to flow from the fiber waste transfer
pipe 11. The fiber waste collection container 28 is configured as, e.g., a cylindrical or rectangular-shaped container
having formed therein a space for collecting fiber waste of the fibers Y. Further, the fiber waste collection container 28
has an opening 28a opened upwardly. In an embodiment according to the present invention, the opening 28a is opened
upwardly on the fiber waste collection container 28 without being limited to such a configuration, and the opening 28a
may be formed as an opening opened at least either upwardly or laterally.
[0057] Further, the fiber waste collection container 28 has a mesh 28b arranged thereon to cover the opening 28a
that allows passage of compressed air while restricts passage of fiber waste of the fibers Y. The mesh 28b is, e.g., a
metal net arranged to cover the opening 28a.
[0058] When compressed air for transferring fiber waste of the fibers Y flows from the fiber waste transfer pipe 11 into
the fiber waste collection container 28, it is discharged from the opening 28a of the fiber waste collection container 28
to an exterior. On the other hand, fiber waste of the fibers Y having flown into the fiber waste collection container 28
from the fiber waste transfer pipe 11 accompanied with compressed air is restricted from flowing out of the fiber waste
collection container 28 by the mesh 28b. Only compressed air having flown from the fiber waste transfer pipe 11 into
the fiber waste collection container 28, therefore, flows out of the fiber waste collection container 28, and fiber waste of
the fibers Y accompanied with compressed air is collected in the fiber waste collection container 28.

[CONTROLLER]

[0059] FIG. 6 is a block diagram of an example of control system of a fiber waste collection device. The controller 14
shown in FIG. 6 includes a central processing unit (CPU), a read only memory (ROM), a random access memory (RAM),
and the like. The CPU reads a program related in contents to a series of processing from the ROM, compiles or assembles
it in the RAM, and controls centrally an operation of each element of the fiber waste collection device 1 through the
execution of the compiled/assembled program. At this time, various pieces of data stored in a storage unit (not shown)
are referenced. A storage unit (not shown) has, e.g., a nonvolatile semiconductor memory (so-called flash memory) or
a hard disk drive.
[0060] As shown in FIG. 6, the controller 14 can receive at least a suction start signal and a suction stop signal. Such
a suction start signal and suction stop signal are generated based on a detection signal from a detection sensor configured
to detect a supply state of the fiber Y to the winder 107 or an operation performed by an operator, e.g., when replacing
the package 117 in the winder 107 of the false-twisting machine 101. Such a suction start signal is, e.g., generated
based on a detection signal from a detection sensor or an operation performed by an operator when starting an operation
of suctioning fiber waste of the fibers Y by each set out of a plurality of sets of suction units (15a, 15a, 15a...; 15b, 15b,
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15b...; 15c, 15c, 15c...; 15d, 15d, 15d...) in each of the first to fourth fiber waste transfer pipes (11a to 11d), where the
plurality of sets correspond to the first to fourth suction units (15a to 15d), respectively. Such a suction stop signal is
generated based on a detection signal from a detection sensor or an operation performed by an operator when stopping
an operation of suctioning fiber waste of the fibers Y by each set out of a plurality of sets of suction units (15a, 15a,
15a...; 15b, 15b, 15b...; 15c, 15c, 15c...; 15d, 15d, 15d...) in each of the first to fourth fiber waste transfer pipes (11a to
11d), where the plurality of sets correspond to the first to fourth suction units (15a to 15d), respectively. It is to be noted
that a suction start signal and suction stop signal are generated correspondingly to any one (e.g., 15a) out of a plurality
of suction units in each set (e.g., 15a, 15a, 15a...) out of a plurality of sets of suction units (15a, 15a, 15a...; 15b, 15b,
15b...; 15c, 15c, 15c...; 15d, 15d, 15d...), i.e., the first to fourth suction units (15a to 15d), arranged in the first to fourth
fiber waste transfer pipes (11a to 11d), respectively. For this reason, when a suction operation by any suction unit among
each of the first to fourth suction units (15a to 15d) in their respective first to fourth fiber waste transfer pipes (11a to
11d) is to be started, each of first to fourth fiber waste transfer pipe suction start signals is generated as a suction start
signal. Upon receipt of a first fiber waste transfer pipe suction start signal, e.g., generated correspondingly to any one
of the first suction units 15a in the first fiber waste transfer pipe 11a, the controller 14 starts a suction operation of the
corresponding first suction unit 15a of the first fiber waste transfer pipe 11a. In such a case, as will be described later,
the controller 14 starts a suction operation by operating the first opening/closing control valve 27a of the first fiber waste
transfer pipe 11a and the solenoid valve 24 of the first suction unit 15a corresponding to the first fiber waste transfer
pipe suction start signal in the fiber waste transfer pipe 11a. Upon receipt of second to fourth fiber waste transfer pipe
suction start signals, the controller 14 starts a suction operation by operating the second to fourth opening/closing control
valves (27b to 27d) and the solenoid valve 24 of the second to fourth suction units (15b to 15d) corresponding to the
second to fourth fiber waste transfer pipe suction start signals in their respective second to fourth fiber waste transfer
pipes (11b to 11d), in a similar manner to a case of receipt of the first fiber waste transfer pipe suction start signal.
Further, when stopping a suction operation by each of the first to fourth suction units (15a to 15d) in each of the first to
fourth fiber waste transfer pipes (11a to 11d), first to fourth fiber waste transfer pipe suction stop signals are generated
as a suction stop signal.
[0061] The controller 14 is electrically connected to at least the opening/closing control valve 27 of the connection unit
12 arranged in each fiber waste transfer pipe 11 and the solenoid valve 24 of the compressed air supply pipe 23 connected
to each of the plurality of suction units 15 of each fiber waste transfer pipe 11.
[0062] As the opening/closing control valves 27 of their respective fiber waste transfer pipes 11, a first opening/closing
control valve 27a of the first fiber waste transfer pipe 11a, a second opening/closing control valve 27b of the second
fiber waste transfer pipe 11b, a third opening/closing control valve 27c of the third fiber waste transfer pipe 11c, and a
fourth opening/closing control valve 27d of the fourth fiber waste transfer pipe 11d are arranged. That is, the first to
fourth connection units (12a to 12d) arranged in their respective first to fourth fiber waste transfer pipes (11a to 11d) are
arranged with their respective first to fourth opening/closing control valves (27a to 27d). The first to fourth opening/closing
control valves (27a to 27d) are electrically connected to the controller 14.
[0063] As the solenoid valves 24 of the compressed air supply pipes 23 connected to the suction units 15 of the fiber
waste transfer pipes 11, a first solenoid valve 24a corresponding to the first suction units 15a of the first fiber waste
transfer pipe 11b, a second solenoid valve 24b corresponding to the second suction units 15b of the second fiber waste
transfer pipe 11b, a third solenoid valve 24c corresponding to the third suction units 15c of the third fiber waste transfer
pipe 11c, and a fourth solenoid valve 24d corresponding to the fourth suction units 15d of the fourth fiber waste transfer
pipe 11d are arranged. That is, the first solenoid valve 24a arranged in each compressed air supply pipe 23 connected
to each of the plurality of first suction units 15a arranged in the first fiber waste transfer pipe 11a corresponds to the
plurality of first suction units 15a of the first fiber waste transfer pipe 11a. The second solenoid valve 24b arranged in
each compressed air supply pipe 23 connected to each of the plurality of second suction units 15b arranged in the
second fiber waste transfer pipe 11b corresponds to the plurality of second suction units 15b of the second fiber waste
transfer pipe 11b. The third solenoid valve 24c arranged in each compressed air supply pipe 23 connected to each of
the plurality of third suction units 15c arranged in the third fiber waste transfer pipe 11c corresponds to the plurality of
third suction units 15c of the third fiber waste transfer pipe 11c. The fourth solenoid valve 24d arranged in each compressed
air supply pipe 23 connected to each of the plurality of fourth suction units 15d arranged in the fourth fiber waste transfer
pipe 11d corresponds to the plurality of fourth suction units 15d of the fourth fiber waste transfer pipe 11d. The first to
fourth solenoid valves (24a to 24d) are electrically connected to the controller 14. Further, as the opening/closing members
19 of the plurality of suction units 15 of each fiber waste transfer pipe 11, a first opening/closing member 19a as the
opening/closing member 19 of each first suction unit 15a of the first fiber waste transfer pipe 11a, a second opening/closing
member 19b as the opening/closing member 19 of each second suction unit 15b of the second fiber waste transfer pipe
11b, a third opening/closing member 19c as the opening/closing member 19 of each third suction unit 15c of the third
fiber waste transfer pipe 11c, and a fourth opening/closing member 19d as the opening/closing member 19 of each
fourth suction unit 15d of the fourth fiber waste transfer pipe 11d are arranged. The first solenoid valves 24a are arranged
correspondingly to the first opening/closing members 19a, the second solenoid valves 24b are arranged correspondingly
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to the second opening/closing members 19b, the third solenoid valves 24c are arranged correspondingly to the third
opening/closing members 19c, and the fourth solenoid valves 24d are arranged correspondingly to the fourth open-
ing/closing members 19d.
[0064] Upon receipt of a first fiber waste transfer pipe suction start signal generated correspondingly to any one of the
first suction units 15a in the first fiber waste transfer pipe 11a, the controller 14 transmits an opening operation command
to the first solenoid valve 24a of the first suction unit 15a corresponding to the first fiber waste transfer pipe suction start
signal so as to open the first solenoid valve 24a. When the first solenoid valve 24a is opened, the first opening/closing
member 19a is caused with the aid of the piston 21 to move to open the suction port 16a in the first suction unit 15a
corresponding to the first fiber waste transfer pipe suction start signal, and thereby, compressed air is injected into the
suction pipe 16. As a result, the first suction unit 15a corresponding to the first fiber waste transfer pipe suction start
signal suctions fiber waste of the fibers Y. The suction operation by the second to fourth suction units (15b to 15d) in
the second to fourth fiber waste transfer pipes (11b to 11d) is performed in a similar manner to the suction operation by
the first suction units 15 in the first fiber waste transfer pipe 11a. Upon receipt of the second to fourth fiber waste transfer
pipe suction start signals generated correspondingly to any one of their respective second to fourth suction units (15b
to 15d) in their respective second to fourth fiber waste transfer pipes (11b to 11d), the controller 14 transmits an opening
operation command to the second to fourth solenoid valves (24b to 24d) of their respective second to fourth suction
units (15b to 15d) corresponding to their respective second to fourth fiber waste transfer pipe suction start signals so as
to open their respective second to fourth solenoid valves (24b to 24d). When the second to fourth solenoid valves (24b
to 24d) are opened, their respective second to fourth opening/closing members (19b to 19d) are caused to move to open
the suction port 16a in their respective second to fourth suction units (15b to 15d) corresponding to their respective
second to fourth fiber waste transfer pipe suction start signals, and thereby, compressed air is injected into the suction
pipe 16. As a result, the second to fourth suction units (15b to 15d) corresponding to their respective second to fourth
fiber waste transfer pipe suction start signals suctions fiber waste of the fibers Y.
[0065] Further, upon receipt of a first fiber waste transfer pipe suction start signal generated correspondingly to any
one of the first suction units 15a in the first fiber waste transfer pipe 11a, the controller 14 transmits an opening operation
command to the first solenoid valve 24a of the first suction unit 15a, and transmits an opening operation command to
the first opening/closing control valve 27a, correspondingly to the first fiber waste transfer pipe suction start signal. When
being opened, the first opening/closing control valve 27a is brought into an opened state, compressed air is supplied
from the compressed air supply source 100 to the first fiber waste transfer pipe 11a, and fiber waste of the fibers Y
suctioned from the first suction unit 15a corresponding to the first fiber waste transfer pipe suction start signal is transferred
through the first fiber waste transfer pipe 11a by compressed air. Supplying compressed air toward the second to fourth
fiber waste transfer pipes (11b to 11d) and transferring fiber waste of the fibers Y therethrough are performed in the
same manner as a case of the first fiber waste transfer pipe 11a. Upon receipt of the second to fourth fiber waste transfer
pipe suction start signals generated correspondingly to any one of the second to fourth suction units (15b to 15d) in their
respective second to fourth fiber waste transfer pipes (11b to 11d), the controller 14 transmits an opening operation
command to their respective second to fourth solenoid valves (24b to 24d), and transmits an opening operation command
to their respective second to fourth opening/closing control valves (27b to 27d), correspondingly to their respective
second to fourth fiber waste transfer pipe suction start signals. When being opened, the second to fourth opening/closing
control valves (27b to 27d) are brought into an opened state, compressed air is supplied from the compressed air supply
source 100 to their respective second to fourth fiber waste transfer pipes (11b to 11d), and fiber waste of the fibers Y
suctioned from their respective second to fourth suction units (15b to 15d) corresponding to their respective second to
fourth fiber waste transfer pipe suction start signals is transferred through their respective second to fourth fiber waste
transfer pipes (11b to 11d) by compressed air.
[0066] Further, upon receipt of first to fourth suction stop signals, the controller 14 transmits a closing operation
command to their respective first to fourth solenoid valves (24a to 24d) corresponding to their respective first to fourth
suction stop signals, and transmits a closing operation command to their respective first to fourth opening/closing control
valves (27a to 27d). When the first to fourth solenoid valves (27a to 27d) corresponding to their respective first to fourth
suction stop signals are closed, their respective first to fourth opening/closing members (19a to 19d) close the suction
port 16a. As a result, an operation of suctioning fiber waste of the fibers Y by the first to fourth suction units (15a to 15d)
corresponding to their respective first to fourth suction stop signals is stopped in their respective first to fourth fiber waste
transfer pipes (11a to 11d). Further, when the first to fourth opening/closing control valves (27a to 27d) are closed,
connection between the compressed air supply source 100 and the first to fourth fiber waste transfer pipes (11a to 11d)
is cut off, and supply of compressed air toward the first to fourth fiber waste transfer pipes (11a to 11d) is stopped.
[0067] As described above, the controller 14 is configured to cause the first to fourth opening/closing members (19a
to 19d) to perform an opening/closing operation as a result of opening/closing their respective first to fourth solenoid
valves (24a to 24d), thereby to control an opening/closing operation. Further, the controller 14 is configured to open/close
the first to fourth opening/closing control valves (27a to 27d) arranged in their respective first to fourth fiber waste transfer
pipes (11a to 11d), thereby to control an opening/closing operation. When causing the first to fourth opening/closing
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members (19a to 19d) to perform an opening operation to open the suction port 16a, the controller 14 is configured to
open their respective first to fourth opening/closing control valves (27a to 27d) of their respective first to fourth connection
units (12a to 12d) corresponding to their respective first to fourth fiber waste transfer pipes (11a to 11d) arranged with
their respective first to fourth suction units (15a to 15d) having said first to fourth opening/closing members (19a to 19d)
caused to perform an opening operation.

[SUCTION START PROCESSING]

[0068] Next, with reference to the drawings, the followings will be described: suction start processing executed by the
controller 14 when starting suctioning fiber waste of the fibers Y by the first to fourth suction units (15a to 15d) of the
first to fourth fiber waste transfer pipes (11a to 11d) in the fiber waste collection device 1; and operating by the first to
fourth suction units (15a to 15d) and the first to fourth connection units (12a to 12d) in the suction start processing.
[0069] FIG. 7 is a flow of an example of processing when starting suctioning among various steps of processing
executed by the controller 14 in an embodiment according to the present invention. It is to be noted that the flow in FIG.
7 for convenience to describe an embodiment according to the present invention. As shown in FIG. 7, upon receipt of
a first fiber waste transfer pipe suction start signal in step S1:Yes, the controller 14 executes processing in step S2.
Without receipt of such a first fiber waste transfer pipe suction start signal in step S1:No, the controller 14 proceeds to
step S4.
[0070] In step S2, the controller 14 causes the first opening/closing member 19a of the first suction unit 15a corre-
sponding to the first fiber waste transfer pipe suction start signal to perform an opening operation. More specifically, the
controller 14 opens the first solenoid valve 24a of the first suction unit 15a corresponding to the first fiber waste transfer
pipe suction start signal, thereby causing the first opening/closing member 19a to move to open the suction port 16a.
At this time, the opening of the first solenoid valve 24a and the accompanying opening operation of the first opening/closing
member 19a are performed, and thereby compressed air is injected into the suction pipe 16 and a suction operation of
suctioning fiber waste of the fibers Y from the suction port 16a in an opened state is performed in the first suction unit
15a corresponding to the first fiber waste transfer pipe suction start signal. Subsequent to processing in step S2, the
controller 14 executes processing in step S3.
[0071] In step S3, the controller 14 opens the first opening/closing control valve 27a so as to bring it into an opened
state. When the first opening/closing control valve 27a is brought into an opened state, compressed air is supplied from
the compressed air supply source 100 to the first fiber waste transfer pipe 11a so that fiber waste of the fibers Y suctioned
from the first suction unit 15a is transferred through the first fiber waste transfer pipe 11a by compressed air. When
processing in step S3 is executed, processing in steps S4 to S12 is not executed. It is to be noted that the flow in FIG.
7 exemplifies the procedures where step S3 is executed subsequently to the execution of step S2. Such an execution
order is, however, not limited to this, but the execution order between steps S2 and S3 may be reversed. More specifically,
upon receipt of the first fiber waste transfer pipe suction start signal, step S3 may be executed by the controller 14,
initially, to open the first opening/closing control valve 27a, and subsequently, step S2 may be executed by the controller
14 to cause the first opening/closing member 19a to perform an opening operation.
[0072] Upon receipt of a second fiber waste transfer pipe suction start signal in step S4:Yes in FIG. 7, the controller
14 executes processing in step S5. Without receipt of such a second fiber waste transfer pipe suction start signal in step
S4:No in FIG. 7, the controller 14 proceeds to step S7. In step S5, the controller 14 opens the second solenoid valve
24b of the second suction unit 15b corresponding to the second fiber waste transfer pipe suction start signal to perform
an opening operation, thereby causing the second opening/closing member 19b to move to open the suction port 16a.
As a result, the second suction unit 15b corresponding to the second fiber waste transfer pipe suction start signal suctions
fiber waste of the fibers Y. Subsequent to processing in step S5, the controller 14 executes processing in step S6. In
step S6, the controller 14 opens the second opening/closing control valve 27b so as to bring it into an opened state.
When the second opening/closing control valve 27b is brought into an opened state, compressed air is supplied to the
second fiber waste transfer pipe 11b so that fiber waste of the fibers Y suctioned from the second suction unit 15b is
transferred through the second fiber waste transfer pipe 11b by compressed air. When processing in step S6 is executed,
processing in steps S7 to S12 is not executed. It is to be noted that the flow in FIG. 7 exemplifies the procedures where
step S6 is executed subsequently to the execution of step S5. Such an execution order is, however, not limited to this,
but the execution order between steps S5 and S6 may be reversed. More specifically, upon receipt of the second fiber
waste transfer pipe suction start signal, step S6 may be executed by the controller 14, initially, to open the second
opening/closing control valve 27b, and subsequently, step S5 may be executed by the controller 14 to cause the second
opening/closing member 19b to perform an opening operation.
[0073] Upon receipt of a third fiber waste transfer pipe suction start signal in step S7:Yes in FIG. 7, the controller 14
executes processing in step S8. Without receipt of such a third fiber waste transfer pipe suction start signal in step S7:No
in FIG. 7, the controller proceeds to step S10. In step S8, the controller 14 opens the third solenoid valve 24c of the third
suction unit 15c corresponding to the third fiber waste transfer pipe suction start signal to perform an opening operation,
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thereby causing the third opening/closing member 19c to move to open the suction port 16a. As a result, the third suction
unit 15c corresponding to the third fiber waste transfer pipe suction start signal suctions fiber waste of the fibers Y.
Subsequent to processing in step S8, the controller 14 executes processing in step S9. In step S9, the controller 14
opens the third opening/closing control valve 27c so as to bring it into an opened state. When the third opening/closing
control valve 27c is brought into an opened state, compressed air is supplied to the third fiber waste transfer pipe 11c
so that fiber waste of the fibers Y suctioned from the third suction unit 15c is transferred through the third fiber waste
transfer pipe 11c by compressed air. When processing in step S9 is executed, processing in steps S10 to S12 is not
executed. It is to be noted that the flow in FIG. 7 exemplifies the procedures where step S9 is executed subsequently
to the execution of step S8. Such an execution order is, however, not limited to this, but the execution order between
steps S8 and S9 may be reversed. More specifically, upon receipt of the third fiber waste transfer pipe suction start
signal, step S9 may be executed by the controller 14, initially, to open the third opening/closing control valve 27c, and
subsequently, step S8 may be executed by the controller 14 to cause the third opening/closing member 19c to perform
an opening operation.
[0074] Upon receipt of the fourth fiber waste transfer pipe suction start signal in step S10:Yes in FIG. 7, the controller
14 executes processing in step 511. Without receipt of such a fourth fiber waste transfer pipe suction start signal in step
S10:No in FIG. 7, the controller 14 does not execute processing in steps S11 and S12. In step S11, the controller 14
opens the fourth solenoid valve 24d of the fourth suction unit 15d corresponding to the fourth fiber waste transfer pipe
suction start signal to perform an opening operation, thereby causing the fourth opening/closing member 19d to move
to open the suction port 16a. As a result, the fourth suction unit 15d corresponding to the fourth fiber waste transfer pipe
suction start signal suctions fiber waste of the fibers Y. Subsequent to processing in step S11, the controller 14 executes
processing in step S12. In step S12, the controller 14 opens the fourth opening/closing control valve 27d so as to bring
it into an opened state. When the fourth opening/closing control valve 27d is brought into an opened state, compressed
air is supplied to the fourth fiber waste transfer pipe 11d so that fiber waste of the fibers Y suctioned from the fourth
suction unit 15d is transferred through the fourth fiber waste transfer pipe 11d by compressed air. It is to be noted that
the flow in FIG. 7 exemplifies the procedures where step S12 is executed subsequently to the execution of step S11.
Such an execution order is, however, not limited to this, but the execution order between steps S11 and S12 may be
reversed. More specifically, upon receipt of the fourth fiber waste transfer pipe suction start signal, step S12 may be
executed by the controller 14, initially, to open the fourth opening/closing control valve 27d, and subsequently, step S11
may be executed by the controller 14 to cause the fourth opening/closing member 19d to perform opening operation.

[EFFECTS]

[0075] According to the above-described embodiment, compressed air injected into the suction pipe 16 from the
compressed air injection nozzle hole 16d of each of the plurality of suction units 15 generates air flow capable of carrying
fiber waste of the fibers Y toward a side of the fiber waste transfer pipe 11 within the suction pipe 16, and thereby, fiber
waste of the fibers Y is suctioned from the suction port 16a of the suction pipe 16. Fiber waste of the fibers Y suctioned
from the suction port 16a flows into the fiber waste transfer pipe 11. Subsequently, fiber waste of the fibers Y having
flown into the fiber waste transfer pipe 11 from the suction port 16a is transferred through the fiber waste transfer pipe
11 with the aid of compressed air having flown from the connection unit 12 at one end side of the fiber waste transfer
pipe 11 so as to be collected in the fiber waste collection unit 13. As a result, according to an embodiment of the fiber
waste collection device 1, for the purpose of collecting fiber waste of the fibers Y, it is not necessary to arrange any
negative pressure pump or suction blower to suction an interior of the fiber waste transfer pipe 11 at a downstream end
side thereof. As a consequence, according to an embodiment of the fiber waste collection device 1, such a negative
pressure pump or suction blower as a noise source can be eliminated, thereby capable of reducing the sound generated
during the collection of fiber waste of the fibers Y so as to suppress the generation of noise while improve the working
environment.
[0076] Further, according to the above-described embodiment, the suction port 16a can be opened and closed by
means of the opening/closing member 19 in a state where the suction port 16a of each of the plurality of suction units
15 is closed by means of the opening/closing member 19. It is possible, therefore, to prevent the fibers Y other than the
fiber waste from being erroneously suctioned from the suction port 16a.
[0077] Still further, according to the above-described embodiment, when the suction port 16a of each of the plurality
of suction units 15 is opened, the opening/closing control valve 27 of the connection unit 12 is opened to supply com-
pressed air toward the fiber waste transfer pipe 11, and thereby, the suctioned fiber waste of the fibers Y is transferred
through the fiber waste transfer pipe 11 so as to be collected in the fiber waste collection unit 13. Compressed air can,
therefore, be supplied to the fiber waste transfer pipe 11 only when the suction port 16a is opened so that a suction
operation is performed. As a result, compressed air can be supplied efficiently while suppressing a wasteful supply
thereby capable of improving the energy efficiency.
[0078] According to the above-described embodiment, when opening each suction port 16a of a certain set of plurality
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of suction units 15 required to suction fiber waste of the fibers Y, the opening/closing control valve 27 of the connection
unit 12 corresponding to the fiber waste transfer pipe 11 arranged with such a certain set of plurality of suction units 15
each having the opened suction port 16a is opened, and thereby, compressed air is supplied to such a fiber waste
transfer pipe 11. Even in a case where a plurality of fiber waste transfer pipes 11 are arranged, therefore, compressed
air can be supplied to only a fiber waste transfer pipe 11 corresponding to the certain set of plurality of suction units 15
required to suction fiber waste of the fibers Y, and thereby, the suctioned fiber waste of the fibers Y can be collected.
As a result, it is not necessary to always supply compressed air to all the plurality of fiber waste transfer pipes 11, and
thereby, the occurrence of energy loss can be suppressed.
[0079] Further, according to the above-described embodiment, a diameter of the suction pipe 16 is smaller than that
of the fiber waste transfer pipe 11, and it is possible, therefore, to efficiently suppress the backflow of air flow capable
of carrying fiber waste of the fibers Y toward the fiber waste transfer pipe 11 within the suction pipe 16, and thereby,
fiber waste of the fibers Y can be efficiently suctioned from the suction port 16a of the suction pipe 16.
[0080] Further, according to the above-described embodiment, compressed air for transferring fiber waste of the fibers
Y flowing into the fiber waste collection container 28 is discharged to an exterior from the opening 28a of the fiber waste
collection container 28 while fiber waste of the fibers Y being efficiently collected in the fiber waste collection container
28. Since the opening 28a of the fiber waste collection container 28 is opened at least either upwardly or laterally, a
large opening can be formed at an upper surface or side surface of the fiber waste collection container 28. Compressed
air having flown from the fiber waste transfer pipe 11 can, therefore, be efficiently discharged to an exterior of the fiber
waste collection container 28, and thereby, the collection efficiency of fiber waste of the fibers Y can be enhanced.
[0081] Further, according to the above-described embodiment, it is possible to prevent the fiber waste transfer pipe
11 from being clogged with fiber waste of the fibers Y transferred, with the aid of compressed air having a flow rate as
high as 1000 m/min, through the fiber waste transfer pipe 11.
[0082] As a result of having conducted verification as a function of various flow rates of compressed air flowing in the
fiber waste transfer pipe 11, the inventor has found that there is an increasing probability that clogging of the fiber waste
transfer pipe 11 with fiber waste of the fibers Y occurs when a flow rate of compressed air is lower than 1000 m/min.
On the other hand, the inventor has found that clogging of the fiber waste transfer pipe 11 with fiber waste of the fibers
Y can be prevented when a flow rate of compressed air is 1000 m/min or higher. Table 1 below shows a result of verifying
the occurrence of clogging of the fiber waste transfer pipe 11 with fiber waste of the fibers Y for variously changed flow
rate of compressed air flowing through the fiber waste transfer pipe 11. The verification was conducted while setting a
flow rate of compressed air to nine levels within a range from 742 m/min to 1692 m/min. In the verification, an experiment
was carried out a plurality of times for each level of flow rate, where fiber waste of the fibers Y was continuously transferred
for a sufficient period of time on the assumption of the work time assumed in the actual fiber waste collection operation.
As a verification result shown in Table 1, the occurrence of clogging with fiber waste of the fibers Y at each level of flow
rate was evaluated in three stages of "Good", "Middle", and "Bad" according to the probability of occurrence of clogging.
When the occurrence probability of clogging with fiber waste of the fibers Y was 0%, it was evaluated as "Good". When
the occurrence probability of clogging with fiber waste of fibers Y was 1% or higher as well as lower than 40%, it was
evaluated as "Middle". When the occurrence probability of clogging with fiber waste of fibers Y was 40% or higher, it
was evaluated as "Bad".

[0083] As is clear from Table 1, it was found that the occurrence of clogging of the fiber waste transfer pipe 11 with
fiber waste of the fibers Y increases in probability when a flow rate of compressed air is lower than 1000 m/min, and
can be prevented when a flow rate of compressed air is 1000 m/min or higher.

[MODIFIED EXAMPLES]

[0084] Embodiments according to the present invention have been described above, but the present invention is not
limited to such embodiments, and various modifications may be made within the scope of the claimed invention. The
present invention may be, e.g., implemented with changes as follows.

[1] In the above-described embodiment, a configuration where the fiber waste collection device 1 is arranged in the
false-twisting machine 101 has been described as an example, but the present invention is not limited thereto. A
configuration where the fiber waste collection device 1 is arranged in a textile machine other than the false-twisting

Table 1

Flow velocity (m/min) 1692 1632 1500 1428 1248 1140 978 866 742

Verification result Good Good Good Good Good Good Good Middle Bad
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machine 101 may be implemented. A configuration where the fiber waste collection device 1 is arranged in, e.g., a
spinning device may be implemented.

[2] In the above-described embodiment, a configuration where the fiber waste collection device 1 is arranged in the
false-twisting machine 101 having the winders 107 arranged in four stages along an up-and-down direction has
been described as an example, but the present invention is not limited thereto. A configuration where the fiber waste
collection device 1 is arranged in the false-twisting machine 101 having the winders 107 arranged in three or less
stages or five or more stages along an up-and-down direction may be implemented. In such a case, the fiber waste
transfer pipes 11 may be arranged in a number corresponding to the number of stages of the winders 107 arranged
in an up-and-down direction.

[3] In the above-described embodiment, a configuration where a plurality of fiber waste transfer pipes 11 are arranged
has been described as an example, but the present invention is not limited thereto. A configuration where a single
fiber waste transfer pipe 11 is arranged may be implemented.

[4] In the above-described embodiment, a configuration where a plurality of fiber waste transfer pipes 11 are con-
nected to one fiber waste collection unit 13 has been described as an example, but the present invention is not
limited thereto. A configuration where a plurality of fiber waste collection units 13 are arranged correspondingly to
the plurality of fiber waste transfer pipes 11, respectively, and each fiber waste transfer pipe 11 is connected to each
fiber waste collection unit 13 may be implemented.

[5] In the above-described embodiment, a configuration where, when the solenoid valve 24 is opened, an operation
of the opening/closing member 19 to open the suction port 16a by an operation of the piston 21 and an operation
of supplying compressed air into the compressed air injection nozzle hole 16d and injecting compressed air into the
suction pipe 16 are performed at the same timing has been described as an example, but the present invention is
not limited thereto. A configuration where an operation of the opening/closing member 19 to open the suction port
16a by an operation of the piston 21 and an operation of supplying compressed air into the compressed air injection
nozzle hole 16d to inject compressed air into the suction pipe 16 are controlled separately so as to be performed
at different timings may be implemented. There may be arranged, e.g.: the compressed air supply pipe 23 and the
solenoid valve 24 for starting an operation of the opening/closing member 19 to open the suction port 16a by an
operation of the piston 21; and the compressed air supply pipe 23 and the solenoid valve 24 for starting an operation
of supplying compressed air to the compressed air injection nozzle hole 16d and injecting compressed air into the
suction pipe 16, as separate configurations, and operations of such separate configurations may be individually
controlled by the controller 14.

(Reference Numerals)

[0085]

1 Fiber waste collection device
11 Fiber waste transfer pipe
12 Connection unit
13 Fiber waste collection unit
15 Suction unit
16 Suction pipe
16a Suction port
16d Compressed air injection nozzle hole
100 Compressed air supply source
Y Fiber

Claims

1. A fiber waste collection device (1) arranged for a textile machine (101) so as to collect fiber waste generated in the
textile machine (101), the fiber waste collection device (1) comprising:

a fiber waste transfer pipe (11, 11a to 11d) arranged with a plurality of suction units (15) for suctioning the fiber
waste such that the fiber waste suctioned from the plurality of suction units (15) is transferred through the fiber
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waste transfer pipe (11, 11a to 11d);
a connection unit (12, 12a to 12d) arranged at one end side in a longitudinal direction of the fiber waste transfer
pipe (11, 11a to 11d) and connected to a compressed air supply source (100) for supplying compressed air; and
a fiber waste collection unit (13) connected with the fiber waste transfer pipe (11, 11a to 11d) at the other end
side in a longitudinal direction of the fiber waste transfer pipe (11, 11a to 11d) so as to collect the fiber waste,
wherein
each of the plurality of suction units (15) includes a suction pipe (16) having one end side communicating with
the fiber waste transfer pipe (11, 11a to 11d) and the other end side arranged with a suction port (16a) for
suctioning the fiber waste,
the suction pipe (16) being formed with a compressed air injection nozzle hole (16d) for injecting compressed
air thereinto between the one end side and the other end side of the suction pipe (16),
the compressed air injection nozzle hole (16d) being configured such that compressed air is injected therefrom
within the suction pipe (16) toward the one end side of the suction pipe (16), and
each of the plurality of suction units (15) further includes an opening/closing member (19, 19a to 19d) for opening
and closing the suction port (16a), and wherein
the connection unit (12, 12a to 12d) includes an opening/closing control valve (27, 27a to 27d) to be opened
and closed in a switchable manner between an opened state and a closed state thereby to control supply of
compressed air toward the fiber waste transfer pipe (11, 11a to 11d),
the fiber waste collection device (1) further comprising:

a controller (14) configured to control an opening/closing operation of the opening/closing member (19, 19a
to 19d) and opening/closing of the opening/closing control valve (27, 27a to 27d), wherein
the controller (14) performs an opening control of the opening/closing control valve (27, 27a to 27d) of the
connection unit (12, 12a to 12d) when causing the opening/closing member (19, 19a to 19d) to perform an
opening operation of the suction port (16a).

2. The fiber waste collection device (1) as claimed in claim 1, wherein

the fiber waste transfer pipe (11, 11a to 11d) includes a plurality of fiber waste transfer pipes (11, 11a to 11d), and
each of the plurality of fiber waste transfer pipes (11, 11a to 11d) is arranged with the connection unit (12, 12a
to 12d) and connected to the fiber waste collection unit (13), and wherein
the controller (14) performs an opening control of
the opening/closing control valve (27, 27a to 27d) of the connection unit (12, 12a to 12d) corresponding to a
fiber waste transfer pipe (11, 11a to 11d) out of the plurality of fiber waste transfer pipes (11, 11a to 11d) arranged
with a set of suction units (15) out of a plurality of sets of suction units (15) including the opening/closing member
(19, 19a to 19d) performing an opening operation
when causing the opening/closing member (19, 19a to 19d) to perform an opening operation of the suction port
(16a).

3. The fiber waste collection device (1) as claimed in claim 1 or 2, wherein
the suction pipe (16) is smaller in diameter than a fiber waste transfer pipe (11, 11a to 11d).

4. The fiber waste collection device (1) as claimed in any one of claims 1 to 3, wherein

the fiber waste collection unit (13) includes a fiber waste collection container (28) capable of having thereinto
compressed air for transferring the fiber waste flowing from a fiber waste transfer pipe (11, 11a to 11d), wherein
the fiber waste collection container (28) includes
an opening (28a) formed to be opened at least either upwardly or laterally, and
a mesh (28b) arranged to cover the opening (28a) so as to allow passage of compressed air therethrough while
restrict passage of the fiber waste therethrough.

5. The fiber waste collection device (1) as claimed in any one of claims 1 to 4, wherein
a flow rate of compressed air flowing from the connection unit (12, 12a to 12d) and flowing through a fiber waste
transfer pipe (11, 11a to 11d) is set to be 1000 m/min or higher.
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