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(67)  An air spinning machine includes a drafting de-
vice (7), an air spinning device (9), a yarn accumulating
device (22), a suction part (70), a winding device (26), a
yarn joining device (23), a first guiding device (27), and
a second guiding device (28). The suction part (70) has
a suction port (71) that is arranged opposing a fiber

traveling path present between the air spinning device
(9) and the yarn accumulating device (22). The winding
device (26) is arranged at a higher position than an up-
stream end of the fiber traveling path of the drafting de-
vice (7).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention mainly relates to an air
spinning machine that includes a suction part that re-
moves yarn waste and / or fly waste and the like dis-
charged from an air spinning device.

2. Description of the Related Art

[0002] Conventionally, spinning machines that have a
configuration to remove yarn waste generated in an air
spinning device are known in the art. Japanese Patent
Application Laid-Open No. 2012-57274 (Patent Docu-
ment 1) and Japanese Patent Application Laid-Open No.
2013-253358 (Patent Document 2) disclose such type of
spinning machines.

[0003] The spinning machine disclosed in Patent Doc-
ument 1 includes a spinning section, a yarn slack remov-
ing section, a winding device, and a yarn trap. The spin-
ning section forms a spun yarn. The yarn slack removing
section includes a buffer function that prevents variations
in the tension of the spun yarn present on the winding
device side from being conveyed to the spunyarn present
on the spinning section side. The yarn trap is arranged
above the yarn slack removing section. By generating a
suction current in a suction port, the yarn trap sucks and
removes the yarn waste that is generated when the spun
yarn is cut.

[0004] The spinning machine disclosed in Patent Doc-
ument 2 includes a spinning device, a defect detecting
device, and a cutter. The defect detecting device is ar-
ranged downstream of the spinning device and is oper-
ative to detect a defective portion of the spun yarn. When
a defect is detected by the defect detecting device, the
spun yarn is cut by the cutter. In Patent Document 2, it
is disclosed that a not-shown suction port is provided to
remove a cut spun yarn.

[0005] However, in the spinning machines disclosed
in Patent Documents 1 and 2, only the method of remov-
ing yarn waste in a layout in which the winding device is
arranged at a lower position than the upstream end of
the drafting device has been disclosed, and a configura-
tion in which the yarn waste is removed in a layout in
which the winding device is arranged at a higher position
than the upstream end of the drafting device is not ex-
plained nor suggested.

SUMMARY OF THE INVENTION

[0006] One object of the present invention is to provide
an air spinning machine that is capable of appropriately
removing yarn waste and / or fly waste and the like in a
layout in which a winding device is arranged at a higher
position than an upstream end of a drafting device.
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[0007] An air spinning machine according to one as-
pect of the present invention includes a drafting device;
an air spinning device; a yarn withdrawing device; a suc-
tion part; a winding device; a yarn joining device; a first
guiding device; and a second guiding device. The drafting
device drafts a fiber bundle. The air spinning device per-
forms a normal spinning in which the fiber bundle drafted
by the drafting device is twisted by action of a swirling air
current and forms a spun yarn. The yarn withdrawing
device withdraws the spun yarn formed by the air spin-
ning device. In the suction part, a suction port that is
arranged opposing a fiber traveling path between the air
spinning device and the yarn withdrawing device is
formed. The winding device is arranged at a higher po-
sition than an upstream end of the fiber traveling path of
the drafting device and winds the spun yarn withdrawn
by the yarn withdrawing device to form a package. The
yarn joining device performs yarn joining. The first guid-
ing device catches ayarn end from the air spinning device
and guides the yarn end to the yarn joining device. The
second guiding device catches a yarn end from the pack-
age and guides the yarn end to the yarn joining device.
[0008] An air spinning machine according to one as-
pect of the present invention includes a drafting device;
an air spinning device; a yarn withdrawing device; a suc-
tion part; a winding device; a yarn joining device; a first
guiding device; and a second guiding device. The drafting
device drafts a fiber bundle. The air spinning device per-
forms a normal spinning in which the fiber bundle drafted
by the drafting device is twisted by action of a swirling air
current and forms a spun yarn. The yarn withdrawing
device withdraws the spun yarn formed by the air spin-
ning device. In the suction part, a suction port that is
arranged opposing a fiber traveling path between the air
spinning device and the yarn withdrawing device is
formed. The winding device is arranged at a higher po-
sition than an upstream end of the fiber traveling path of
the drafting device and winds the spun yarn withdrawn
by the yarn withdrawing device to form a package. The
yarn joining device performs yarn joining. The first guid-
ing device catches ayarn end from the air spinning device
and guides the yarn end to the yarn joining device. The
second guiding device catches a yarn end from the pack-
age and guides the yarn end to the yarn joining device.
[0009] With this configuration, the yarn waste gener-
ated when the first guiding device fails to catch the yarn
end and / or the fly waste and the like generated by the
air spinning device at the time of yarn discharge spinning
(hereinafter, "fiber waste") can be removed by the suction
part. Therefore, occurrence of yarn defects due to entan-
gling of the fiber waste with the spun yarn can be pre-
vented.

[0010] In the above air spinning machine, it is prefer-
able that the air spinning machine has a configuration
explained below. The first guiding device includes a hol-
low member that includes a catching member and a piv-
oting center. When the first guiding device is positioned
at a catching position at which the first guiding device
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catches the yarn end from the air spinning device, the air
spinning device, the catching member, and the suction
port are sequentially arranged along the fiber traveling
path. With this configuration, for example, when the first
guiding device fails to catch the spun yarn, the spun yarn
can be sucked by the suction part.

[0011] In the above air spinning machine, it is prefer-
able that the air spinning machine has a configuration
explained below. The air spinning device includes a fiber
guide; a nozzle block; and a hollow guiding shaft. The
fiber guide guides the fiber bundle. The fiber bundle is
guided by the fiber guide to the nozzle block. In the nozzle
block, a spinning chamber and a first nozzle through
which air passes to generate the swirling air current in
the spinning chamber are formed. The fiber bundle
passed through the nozzle block is guided to the hollow
guiding shaft. In the hollow guiding shaft, a yarn passage
and a second nozzle through which air to be injected at
least at the time of yarn discharge spinning passes are
formed. The drafting device is driven in a drafting direc-
tion and air is injected from at least the second nozzle at
the time of the yarn discharge spinning.

[0012] Even in the air spinning machine that performs
the yarn discharge spinning by using a nozzle member
explained above, the fiber waste can be effectively re-
moved by the suction part.

[0013] In the above air spinning machine, it is prefer-
able that the suction part sucks fiber waste that is gen-
erated when the air spinning device performs the yarn
discharge spinning. With this configuration, entangling
of the fiber waste with the spun yarn can be prevented.
[0014] In the above air spinning machine, it is prefer-
able that, when the winding of the package performed
by the winding device is interrupted, the yarn end of the
package is positioned downstream of the suction port in
afiber traveling direction. With this configuration, the yarn
end of the package can be caught by the second guiding
device.

[0015] In the above air spinning machine, it is prefer-
able that the air spinning machine has a configuration
explained below. The suction part includes an opening /
closing section that is arranged on the suction port or on
aremoval passage through which a suction current flows.
The opening / closing section is switchable between an
open state in which the suction port or the removal pas-
sage is open and the suction current is generated in the
suction port, and a closed state in which the suction port
or the removal passage is closed and the suction current
is not generated in the suction port.

[0016] With this configuration, because the generation
of the suction current and stopping thereof can be con-
trolled, energy consumption can be reduced and the fiber
waste can be removed at a required timing.

[0017] In the above air spinning machine, it is prefer-
able that the opening / closing section is set to the open
state at least once during a period after the normal spin-
ning performed by the air spinning device has stopped
and before the yarn discharge spinning starts.
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[0018] With this configuration, the fiber waste gener-
ated during the period from the stopping of the normal
spinning and before the starting of the yarn discharge
spinning can be removed by the suction part.

[0019] In the above air spinning machine, it is prefer-
able that the air spinning machine has a configuration
explained below. In the air spinning device, the nozzle
block and the hollow guiding shaft are separable from
each other. A cleaning operation in which air is injected
from the first nozzle is performed while the nozzle block
and the hollow guiding shaft are separated from each
other at least once during a period after the spun yarn
has become discontinuous and before the yarn discharge
spinning starts, and the opening / closing section is set
to the open state at least once during the cleaning oper-
ation.

[0020] With this configuration, the fiber waste gener-
ated during the cleaning operation of the air spinning de-
vice can be removed by the suction part.

[0021] In the above air spinning machine, it is prefer-
able that the opening / closing section is switched to the
closed state during a period from the completion of the
cleaning operation till starting of the yarn discharge spin-
ning.

[0022] With this configuration, effect of the suction cur-
rent generated by the suction part on the yarn discharge
spinning can be prevented, thereby making it possible to
accurately perform the yarn discharge spinning.

[0023] In the above air spinning machine, it is prefer-
able that the opening / closing section is in the closed
state at the time of starting the yarn discharge spinning.
[0024] With this configuration, hindrance caused by
the suction current generated by the suction part to the
catching operation of the first guiding device can be pre-
vented, and the first guiding device can reliably perform
the catching operation.

[0025] In the above air spinning machine, it is prefer-
able that the air spinning machine has a configuration
explained below. The drafting device performs drafting
under start drafting conditions at the time of performing
the yarn discharge spinning, and, then performs drafting
under normal drafting conditions. The opening / closing
section is switched from the open state to the closed state
after the drafting conditions have changed from the start
drafting conditions to the normal drafting conditions.
[0026] With this configuration,evenwhen ayarn break-
age occurs atthe time of changing the drafting conditions,
the broken spun yarn can be removed by the suction part.
[0027] In the above air spinning machine, it is prefer-
able that the air spinning machine has a configuration
explained below. The upstream end of the fiber traveling
path of the drafting device is arranged closer to an oper-
ator's passage than a downstream end of the fiber
traveling path of the air spinning device. The yarn with-
drawing device is arranged on an opposite side of the
operator’s passage with the air spinning device arranged
therebetween.

[0028] With this configuration, even when the air spin-
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ning device and the yarn withdrawing device are ar-
ranged at positions away from the operator’s passage
and it is difficult for the operator to visually check the
accumulation status of the fiber waste, the fiber waste
can be automatically removed by the suction part.
[0029] In the above air spinning machine, it is prefer-
able that the air spinning machine has a configuration
explained below. The air spinning machine further in-
cludes a yarn monitoring device arranged between the
air spinning device and the yarn withdrawing device on
the fiber traveling path for monitoring the spun yarn. The
suction port is arranged below the fiber traveling path
that is present between the yarn monitoring device and
the yarn withdrawing device.

[0030] With this configuration, poor monitoring that oc-
curs when the yarn monitoring device detects the fiber
waste can be prevented. Moreover, because the suction
portis arranged below the fiber traveling path, the suction
port can be arranged such that interference thereof to
the fiber traveling path can be prevented. Furthermore,
the spun yarn (yarn waste) that is not caught by the first
guiding device and falls downward because of the grav-
itational force can be easily sucked by the suction part.
[0031] In the above air spinning machine, it is prefer-
able that the air spinning machine has a configuration
explained below. The air spinning machine further in-
cludes a yarn monitoring device arranged between the
yarn withdrawing device and the winding device on the
fiber traveling path for monitoring the spun yarn. The suc-
tion port is arranged below the fiber traveling path that is
present between the air spinning device and the yarn
withdrawing device.

[0032] With this configuration, because the suction
part removes the fiber waste, and it becomes difficult for
the yarn waste and the like to get entangled with the spun
yarn, the number of yarn defects detected by the yarn
monitoring device can be reduced. As a result, the
number of times the package forming is interrupted for
removing the yarn defects can be reduced, and the op-
erational efficiency of the air spinning machine can be
improved. Moreover, because the suction port is ar-
ranged below the fiber traveling path, the suction port
can be arranged such that interference thereof to the
fiber traveling path can be prevented. Furthermore, the
spun yarn (yarn waste) thatis not caught by the first guid-
ing device and falls downward because of the gravita-
tional force can be easily sucked by the suction part.
[0033] In the above air spinning machine, it is prefer-
able that the air spinning machine further includes a suc-
tion guide member that is formed so as to extend from
the suction port to an upstream side in a suction current
direction. The suction guide member is formed such that
an upper part thereof is open, wall surfaces are formed
on parts other than the upper part, and space between
the side wall surfaces becomes narrower towards the
suction port. With this configuration, the fiber waste can
be guided to the suction port by the suction guide mem-
ber.
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[0034] Inthe above explanation, the meaning of "a plu-
rality of" also includes "a predetermined number of".

BRIEF DESCRIPTION OF THE DRAWINGS
[0035]

FIG. 1 is a side view showing a configuration of a
spinning unit that is included in a spinning frame ac-
cording to an embodiment of the present invention.
FIG. 2 is a cross-sectional view showing an internal
configuration of an air spinning device.

FIG. 3 is an enlarged perspective view showing
shapes of a yarn accumulating device and a suction
part.

FIG. 4 is a timing chart showing timings at which an
opening / closing section opens / closes a suction
port.

FIG.5is a side view showing a state of various struc-
tural components when a cleaning operation is being
performed.

FIG. 6 is a side view showing a state of various struc-
tural components when a guiding device has caught
a spun yarn.

FIG. 7 is a side view showing a state of various struc-
tural components when the guiding device guides
the spun yarn to a yarn joining device.

FIG. 8 is a side view showing a state in which a first
guiding device fails to catch the spun yarn and the
suction part sucks the spun yarn.

FIG. 9 is a side view showing a configuration of a
spinning unit according to a modification.

DETAILED DESCRIPTION

[0036] Exemplary embodiments of a spinning frame
(air spinning machine) according to an embodiment of
the present invention are explained below with reference
to the accompanying drawings. In the present descrip-
tion, terms "upstream" and "downstream" refer to up-
stream and downstream in a traveling direction of a fiber
(specifically, sliver 15, fiber bundle 8, and spun yarn 10).
Moreover, in the explanation of the positional relationship
of devices arranged along a fiber traveling path, devices
that are arranged between A and B on the fiber traveling
path are simply explained as arranged between A and
B, and the like.

[0037] The spinning frame includes a plurality of spin-
ning units 2 arranged side by side, and a not-shown ma-
chine-frame controlling device that centrally controls the
spinning units 2. In each spinning unit 2, the fiber bundle
8 supplied from a drafting device 7 is spun by an air spin-
ning device 9 to form the spun yarn 10, and the spun
yarn 10 is wound by a winding device 26 to form a pack-
age 50. Moreover, an operator’s passage 4 through
which an operator passes is formed on an opposite side
of a yarn accumulating device 22 (an end portion of a
side near the drafting device 7, right side in FIG. 1) with
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the air spinning device 9 arranged therebetween.
[0038] As shown in FIG. 1, each spinning unit 2 in-
cludes, sequentially from the upstream to the down-
stream, the drafting device 7, the air spinning device 9,
the yarn accumulating device 22, a yarn joining device
23, a yarn monitoring device 25, and the winding device
26. All structural components of the spinning unit 2 are
controlled by a not-shown unit controller provided in the
spinning unit 2. However, all structural components of
the spinning unit 2 can be controlled by the machine-
frame controlling device. Alternatively, one unit controller
can be provided for a predetermined number of the spin-
ning units 2.

[0039] The drafting device 7 drafts the sliver (fiber bun-
dle) 15. Specifically, the drafting device 7 transports the
sliver 15 by sandwiching it between a plurality of drafting
rollers (bottom rollers) and a plurality of opposing rollers
(top rollers), and draws (drafts) the sliver 15 so that the
sliver 15 has a predetermined fiber amount (or thickness)
thereby forming the fiber bundle 8. The drafting device 7
includes, sequentially from the upstream, four drafting
rollers, namely, a backroller 16, a third roller 17, a middle
roller 19, and a front roller 20. An apron belt 18 made of
rubberis wound on the middle roller 19. Each of the draft-
ing rollersis driven to rotate at a predetermined rotational
speed. The drafting device 7 includes the opposing roll-
ers arranged respectively facing the drafting rollers.
[0040] In the present embodiment, each drafting roller
arranged in the spinning unit 2 is driven by a separate
driving section, and the rotational speed of each drafting
roller can be separately changed. Accordingly, drafting
conditions (specifically, drafting ratio, drafting speed, and
the like) can be changed. The drafting conditions of the
drafting device 7 are set differently, for example, at the
time of later-explained yarn discharge spinning and at
the time of normal spinning. Instead of the configuration
in which one driving section is provided for each drafting
roller of the spinning unit 2, at least two drafting rollers
among the drafting rollers arranged in the spinning unit
2 can bedriven by the same driving section. Forexample,
the back roller 16 and the third roller 17 can be driven by
the same driving section. Moreover, in the present em-
bodiment, the driving sections of the drafting rollers are
provided for each spinning unit 2. However, a common
driving section can be provided for a plurality of the spin-
ning units 2.

[0041] The air spinning device 9 is arranged immedi-
ately downstream of the front roller 20. The air spinning
device 9 forms the spun yarn 10 by twisting the fiber
bundle 8 supplied from the drafting device 7. In the
present embodiment, an air spinning device that twists
the fiber bundle 8 by using a swirling air current has been
employed. As shown in FIG. 2, the air spinning device 9
includes a nozzle block 30, and a hollow guiding shaft
34. The nozzle block 30 includes a fiber guide 31, a spin-
ning chamber 32, and a first nozzle 33. The hollow guid-
ing shaft 34 includes a yarn passage 35 and a second
nozzle 36. All structural components of the air spinning
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device 9 are controlled by the unit controller.

[0042] The fiber guide 31 is a member that guides the
fiber bundle 8 drafted by the drafting device 7 towards
an inside of the air spinning device 9. A fiber introducing
port 31a and a guide needle 31b are formed in the fiber
guide 31. The fiber bundle 8 drafted by the drafting device
7 is introduced from the fiber introducing port 31a and
guided into the spinning chamber 32 via the guide needle
31b. The air spinning device 9 injects air from the first
nozzle 33 into the spinning chamber 32 and applies the
swirling air current on the fiber bundle 8 present in the
spinning chamber 32. Alternatively, the guide needle 31b
can be omitted, and a downstream end of the fiber guide
31 can be configured to function as the guide needle 31b.
[0043] The hollow guiding shaft 34 is acylindricalmem-
ber with the yarn passage 35 formed therein. By injecting
air from the second nozzle 36 into the yarn passage 35,
the air spinning device 9 generates the swirling air current
inthe yarn passage 35. The swirling air current generated
in the yarn passage 35 flows in a direction opposite to
that of the swirling air current generated in the spinning
chamber 32.

[0044] The air spinning device 9 configured as ex-
plained above can perform the yarn discharge spinning,
and the normal spinning. The yarn discharge spinning is
a spinning operation performed when the air spinning
device 9 starts or resumes the formation of the spun yarn
10. The normal spinning is a spinning operation in which,
after the yarn discharge spinning operation, the spun
yarn 10 to be wound by the winding device 26 is contin-
uously formed.

[0045] Whentheyarndischarge spinningis performed,
at first, the air is not injected from the first nozzle 33, but
the air is injected from the second nozzle 36 to generate
the swirling air current. The fiber bundle 8 drafted by the
drafting device 7 is guided into the air spinning device 9
by thefiber guide 31. The guided fiberbundle 8 is supplied
to the hollow guiding shaft 34.

[0046] Because the yarn passage 35 is formed such
that the cross-sectional area thereof on the downstream
side is larger than the cross-sectional area thereof on the
upstream side, inside the yarn passage 35, the swirling
air current flows toward the downstream side. Accord-
ingly, the fiber bundle 8 can be supplied to the down-
stream side of the yarn passage 35. By the action of the
airinjected from the first nozzle 33 and the second nozzle
36, the fiber bundle 8 is spun into a fasciated yarn and
discharged from the hollow guiding shaft 34.

[0047] Afterthe yarn discharge spinning operation, the
normal spinning is performed. In the normal spinning, the
air is injected from the first nozzle 33, and the air is not
injected from the second nozzle 36. Therefore, a rear
fiber end of the fiber bundle 8 supplied from the drafting
device 7 is caused to swing around a tip end of the hollow
guiding shaft 34 by the action of the swirling air current
generated in the spinning chamber 32 by the first nozzle
33. Accordingly, the fiber bundle 8 is twisted, and the
spun yarn 10 is formed. The spun yarn 10 is passed
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through the yarn passage 35 of the hollow guiding shaft
34, and then discharged to the outside of the air spinning
device 9 from a not-shown yarn outlet arranged down-
stream.

[0048] As explained above, the air spinning device 9
can form the spun yarn 10 by twisting the fiber bundle 8
during the yarn discharge spinning and the normal spin-
ning.

[0049] A first guide 61 that guides the spun yarn 10 is
arranged downstream of the air spinning device 9. The
first guide 61 guides the spun yarn 10 toward the yarn
accumulating device 22. The first guide 61 is movable
so as to guide the spun yarn 10 towards the yarn accu-
mulating device 22 at the time of yarn joining and the like.
Moreover, a sensor that detects a tension of the spun
yarn 10 can be arranged between the air spinning device
9 and the yarn accumulating device 22. Alternatively, a
sensor that detects the tension can be omitted.

[0050] The yarn accumulating device 22 is arranged
downstream of the first guide 61. The yarn accumulating
device 22 is supported by a frame 6. The yarn accumu-
lating device 22 withdraws the spun yarn 10 from the air
spinning device 9. The yarn accumulating device 22 in-
cludes a yarn accumulating roller 41, an electric motor
42 that rotationally drives the yarn accumulating roller
41, and a yarn hooking member 43. By winding the spun
yarn 10 on an outer peripheral surface of the yarn accu-
mulating roller 41, the spun yarn 10 is temporarily accu-
mulated.

[0051] The yarn hooking member 43 is attached to the
downstream end of the yarn accumulating roller 41. The
yarn hooking member 43 is supported so as to relatively
rotate with respect to the yarn accumulating roller 41. A
permanent magnet is attached to one of the yarn hooking
member 43 and the yarn accumulating roller 41, and a
magnetic hysteresis material is attached to the other one
of the two. By using such magnetic means, a torque that
resists the relative rotation of the yarn hooking member
43 with respect to the yarn accumulating roller 41 is gen-
erated. Accordingly, only when a force that can overcome
such torque is applied to the yarn hooking member 43
(when a yarn tension that is equal to or more than a pre-
determined value is applied), the yarn hooking member
43 can relatively rotate with respect to the yarn accumu-
lating roller 41, and thus can unwind the spun yarn 10
wound on the yarn accumulating roller 41. Moreover,
when a force that can overcome the torque is not applied
to the yarn hooking member 43, the yarn accumulating
roller 41 and the yarn hooking member 43 rotate inte-
grally, and thus the spun yarn 10 is accumulated on the
yarn accumulating roller 41.

[0052] In this manner, the yarn accumulating device
22 unwinds the spun yarn 10 when the yarn tension on
the downstream side increases, and the yarn accumu-
lating device 22 is operated to stop the unwinding of the
spun yarn 10 when the yarn tension decreases (when
slacking is likely to occur in the spun yarn 10). Accord-
ingly, the yarn accumulating device 22 can remove slack-
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ing of the spun yarn 10 and apply an appropriate tension
to the spun yarn 10. Moreover, by operating the yarn
hooking member 43 to absorb the variations in the ten-
sion applied to the spun yarn 10 that is positioned be-
tween the yarn accumulating device 22 and the winding
device 26 as explained above, the tension variations can
be prevented from affecting the spun yarn 10 that is po-
sitioned between the air spinning device 9 and the yarn
accumulating device 22.

[0053] A yarn amount detecting sensor 44 and a suc-
tion part 70 are arranged near the yarn accumulating
device 22. The yarn amount detecting sensor 44 is an
optical sensor, and detects the amount of the spun yarn
10 accumulated in the yarn accumulating device 22.
[0054] Similar to the yarn accumulating device 22, the
suction part 70 is supported by the frame 6. As shown in
FIG. 3, a suction port 71 is formed in the suction part 70.
The suction part 70 is fixedly attached to the frame 6.
The position of the suction port 71, too, is fixed. The suc-
tion port 71 is connected to a not-shown blower, and a
suction current can be generated in the suction port 71.
Accordingly, fiber waste (specifically, yarn waste that is
the spun yarn 10 of which a yarn end is not caught by a
first guiding device 27, fly waste discharged from the air
spinning device 9 at the time of the yarn discharge spin-
ning, and the like) that is present near the suction port
71 can be sucked. The fiber waste sucked by the suction
port 71 is removed via a removal passage 74. The re-
moval passage 74 is connected to the blower via a main
ductthatis arranged parallel to the arrangement direction
of the spinning units 2. The removal passage 74 and the
main duct can be connected via an auxiliary duct provided
for a predetermined number of the removal passages 74.
One auxiliary blower can be provided for each auxiliary
duct. The removed fiber waste is collected in a collecting
section arranged downstream of the main duct.

[0055] An opening/ closing section 73 is arranged on
the removal passage 74. The opening / closing section
73 includes a shutter member that can be switched be-
tween an open state in which the removal passage 74 is
open and the suction current is generated in the suction
port 71 and a closed state in which the removal passage
74 is closed and no suction current is generated in the
suction port 71. Specifically, when the shutter member
is moved by a driving section such as an electric motor
or a cylinder, the opening / closing section 73 is switched
between the open state and the closed state. The open-
ing / closing section 73 is not arranged in the suction port
71 but arranged on the removal passage 74 arranged
downstream thereof. Accordingly, the fiber waste present
near the suction port 71 can be prevented from getting
caught between the opening / closing section 73 and the
removal passage 74 when the opening / closing section
73 is switched from the open state to the closed state.
Timings of switching between the open state and the
closed state of the opening / closing section 73 will be
explained in detail later.

[0056] The fiber waste that is a main removal target of



11 EP 3 438 333 A1 12

the suction part 70 is the yarn waste, the fly waste, and
the like that is discharged from the air spinning device 9.
More specifically, the spun yarn 10 supplied from the air
spinning device 9 is caught by the later-explained first
guiding device 27, is guided to the yarn joining device
23, and is then joined by the yarn joining device 23 with
a spun yarn 10 from the package 50. However, when the
first guiding device 27 fails to catch the spun yarn 10, the
spun yarn 10 becomes the yarn waste. Moreover, the fly
waste generated during the spinning remains in the air
spinning device 9, and is discharged from the down-
stream end (outlet) of the air spinning device 9. The suc-
tion part 70 also removes other fiber wastes (for example,
fly waste that falls from above, yarn waste introduced to
the suction port 71 by the operator, and the like).
[0057] A suction guide member 72 that guides the fiber
waste to the suction port 71 is arranged near the suction
port 71. The suction guide member 72 is a part that ex-
tends from the suction port 71 toward the upstream side
in a suction current direction (toward the air spinning de-
vice 9 side). In the suction guide member 72, an upper
partthereofis open and wall surfaces are formed on parts
other than the upper part. The suction guide member 72
is formed such that the space between the side wall sur-
faces becomes narrower (the cross-sectional area of the
space becomes smaller) towards the suction port 71 (to-
wards downstream of the suction current).

[0058] As shown in FIG. 1, the suction port 71 is ar-
ranged at a lower level than the downstream end (outlet)
of the air spinning device 9. In other words, the suction
port 71 is positioned below the fiber traveling path (yarn
path) between the air spinning device 9 and the yarn
accumulating device 22. Consequently, the fiber waste
travels toward the suction port 71 from above (to be pre-
cise, from obliquely above). Because the suction guide
member 72 is formed such that the upper part thereof is
open, the fiber waste falling from an obliquely above po-
sition can be appropriately guided to the suction port 71.
[0059] The suction port 71 is arranged such that the
axial direction thereof is along the fiber traveling path.
Specifically, the axial direction of the suction port 71 and
the fiber traveling path are substantially parallel to each
other. In other words, the axial direction of the suction
port 71 is almost parallel, rather than perpendicular, to
the fiber traveling path. Instead of sucking the spun yarn
10 from the radial direction, the suction port 71 is config-
ured to suck the spun yarn 10 from the longitudinal di-
rection. The suction port 71 sucks the yarn waste that
falls after hitting the suction guide member 72, the frame
6, and the like.

[0060] The fiber traveling path arranged upstream of
the yarn accumulating device 22 (in detail, upstream of
the first guide 61) is substantially horizontal to an instal-
lation surface of the spinning frame. The fiber traveling
path arranged downstream of the yarn accumulating de-
vice 22 (in detail, downstream of a second guide 62) is
formed so as to face obliquely upward. Accordingly, dur-
ing winding of the spun yarn 10, the fiber traveling path
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is largely bent (by 90 degrees or more) by the yarn ac-
cumulating device 22.

[0061] The suction part 70 is arranged between the air
spinning device 9 and the yarn accumulating device 22.
Furthermore, the suction part 70 is arranged nearer to
the yarn accumulating device 22 than a central position
between the air spinning device 9 and the yarn accumu-
lating device 22. That is, the suction part 70 is arranged
near a position at which the fiber traveling path is largely
bent.

[0062] In such a layout, among the drafting device 7,
the air spinning device 9, the yarn accumulating device
22, the yarn monitoring device 25, and the winding device
26, in a plane view, the yarn accumulating device 22 is
arranged farthest from the operator’s passage 4. There-
fore, because it is difficult for the operator to visually
check the area near the yarn accumulating device 22, it
becomes difficult for the operator to check an accumu-
lation status of the fiber waste. In the present embodi-
ment, because the suction part 70 is arranged near the
yarn accumulating device 22, the fiber waste, which is
difficult for the operator to check visually, can be removed
automatically.

[0063] The substantially horizontal fiber traveling path
that goes from the drafting device 7 toward the yarn ac-
cumulating device 22, and the oblique fiber traveling path
that goes from the yarn accumulating device 22 toward
the winding device 26 are both positioned above the suc-
tion part 70. Therefore, the amount of fiber waste falling
from above tends to be large. By arranging the suction
part 70 at such a position, it is possible to remove the
fiber waste discharged from the air spinning device 9 and
the fiber waste generated in other structural components
of the spinning unit 2.

[0064] The second guide 62 that regulates the move-
ment of the spun yarn 10 that is unwound from the yarn
accumulating roller 41 is arranged downstream of the
yarn accumulating roller 41. The yarn joining device 23
is arranged downstream of the second guide 62. When
the spun yarn 10 positioned between the air spinning
device 9 and the package 50 is disconnected due to some
reason, the yarn joining device 23 joins the spun yarn 10
from the air spinning device 9 (first yarn) and the spun
yarn 10 from the package 50 (second yarn). In the present
embodiment, the yarn joining device 23 is a splicer device
that twists together the yarn ends by the action of the
swirling air current generated by the compressed air. The
yarn joining device 23 is not limited to the splicer device
explained above, and, for example, a mechanical knotter
and the like can be employed. The yarn joining device
23 is configured such that the yarn joining device 23 is
independent of the air spinning device 9. Therefore, the
yarn joining device 23 differs from a configuration in which
a fiber bundle on the upstream side and a yarn end on
the downstream side are guided to a spinning device and
the yarn joining is performed inside the spinning device.
[0065] The spinning unit 2 includes a guiding device
that guides the spun yarn 10 to the yarn joining device
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23. The guiding device is constituted by the first guiding
device 27 that guides the first yarn to the yarn joining
device 23 and a second guiding device 28 that guides
the second yarn to the yarn joining device 23.

[0066] A base portion of the first guiding device 27 is
pivotably supported, and the first guiding device 27 is
pivotable in the vertical direction around the base portion
as a pivoting center. The first guiding device 27 is a hollow
member that is connected to a not-shown blower and
can generate the suction air current. By pivoting down-
ward, the first guiding device 27 can catch a yarn end of
the first yarn (see FIG. 6, catching position). After catch-
ing the first yarn, by pivoting upward, the first guiding
device 27 can guide the first yarn to the yarn joining de-
vice 23. Thefirst guiding device 27 may include a twisting
function or may not be provided with a twisting function.
[0067] A base portion of the second guiding device 28
is pivotably supported, and the second guiding device 28
is pivotable in the vertical direction around the base por-
tion as a pivoting center. The second guiding device 28,
too, is a hollow member that is connected to a not-shown
blower and can generate the suction air current. By piv-
oting upward, the second guiding device 28 can catch a
yarn end of the second yarn (see a portion shown by a
dotted line in FIG. 1). After catching the second yarn, by
pivoting downward, the second guiding device 28 can
guide the second yarn to the yarn joining device 23.
[0068] By driving the yarn joining device 23 in a state
in which the first yarn and the second yarn has been
guided to the yarn joining device 23, the first yarn (spun
yarn 10 formed by performing the normal spinning) and
the second yarn are joined such that the spun yarn 10
travels continuously between the air spinning device 9
and the package 50. Accordingly, the winding of the spun
yarn 10 onto the package 50 can be resumed.

[0069] The yarn monitoring device 25 is arranged
downstream of the yarn joining device 23. The yarn mon-
itoring device 25 monitors the thickness of the traveling
spun yarn 10 by using a not-shown optical transmission-
type sensor. Upon detecting a yarn defect on the spun
yarn 10 (part of the spun yarn 10 having abnormal thick-
ness and the like), the yarn monitoring device 25 trans-
mits to the unit controller a yarn defect detection signal.
Upon receiving the yarn defect detection signal, the unit
controller drives a cutter 24 (yarn cutting device) ar-
ranged near the yarn monitoring device 25 to cutthe spun
yarn 10. The sensor used by the yarn monitoring device
25 for monitoring the thickness of the spun yarn 10 is not
limited to the optical transmission-type sensor, and can
be, for example, an electrostatic capacitance-type sen-
sor. The yarn monitoring device 25 can monitor as the
yarn defect a foreign substance contained in the spun
yarn 10. The yarn monitoring device 25 can monitor the
occurrence of yarn breakage. The cutter 24 can be ar-
ranged inside the yarn monitoring device 25. The cutter
24 can be omitted, and the spun yarn 10 can be cut by
stopping the spinning performed by the air spinning de-
vice 9. When the spinning is interrupted due to the yarn
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breakage and / or cutting of the yarn and the like, after
the spinning in the air spinning device 9 has stopped, the
rotation of the yarn accumulating roller 41 is slowed down
and eventually stopped. The drafting performed in the
drafting device 7 is also stopped.

[0070] The winding device 26 is arranged downstream
of the yarn accumulating device 22. The winding device
26 is arranged at a higher level than the upstream end
of the drafting device 7. The winding device 26 includes
acradlearm52 and awinding drum 53. Thefiber traveling
path that goes from the yarn accumulating device 22 to
the winding device 26 is bent and guided by a down-
stream guide 63.

[0071] The cradle arm 52 can rotatably support a wind-
ing tube 51 on which the spun yarn 10 is wound. The
cradle arm 52 is pivotable around a base portion thereof
as a pivoting center. Accordingly, even when a diameter
of the package 50 increases upon winding the spun yarn
10 around the winding tube 51, the winding of the spun
yarn 10 can be appropriately continued.

[0072] When a driving force of a not-shown winding
drum driving motor is transmitted, the winding drum 53
rotates while being in contact with an outer peripheral
surface of the winding tube 51 or the package 50. A not-
shown traversing groove is formed on the outer periph-
eral surface of the winding drum 53, and the spun yarn
10 can be traversed at a predetermined width by the tra-
versing groove. Accordingly, the winding device 26 can
wind the spun yarn 10 on the winding tube 51 while tra-
versing the spun yarn 10 to form the package 50.
[0073] Instead of the winding drum 53, the winding de-
vice 26 can include a contact roller in which a traversing
groove is not formed, and a traversing device that is pro-
vided independently of the contact roller. An arm-type
traversing device, a belt-type traversing device, a rotary-
type traversing device, and the like are the examples of
the traversing device. In such a configuration, the winding
tube 51 can be rotated by the winding drum driving motor,
and the contact roller can rotate following the rotation of
the winding tube 51.

[0074] Next, a flow of the yarn joining operation will be
explained along with the timings at which the opening /
closing section 73 is switched between the open state
and the closed state. Note that, the same process is per-
formed when the joining operation is not performed, and
the spinning is started to start winding of the spun yarn
10 onto a new winding tube 51. The process explained
below is performed by the unit controller, however, at
least a part of the process can be performed by another
device (for example, machine-frame controlling device).
[0075] FIG. 4 explains whether the first nozzle 33 in-
jects the air (ON or OFF), whether the second nozzle 36
injects the air (ON or OFF), whether the drafting condi-
tions are set to normal drafting conditions or start drafting
conditions (drafting conditions at the time of the yarn dis-
charge spinning), and whether the opening/ closing sec-
tion 73 is in the open state or the closed state during
various processes performed by the spinning unit 2. The
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horizontal axis in FIG. 4 denotes time. FIG. 4 shows a
flow of processes performed from when the spinning and
the like is stopped due to the spun yarn 10 becoming
discontinuous during a winding operation, the cleaning
operation and the yarn joining and the like are performed,
till the winding operation is resumed.

[0076] Because the normal spinning is performed dur-
ing the winding operation, the air is injected from the first
nozzle 33 as explained above, and no air is injected from
the second nozzle 36. Because the normal spinning is
being performed, drafting is performed under the normal
drafting conditions. Because the possibility of the main
removal target of the suction part 70 being present near
the suction port 71 is low, the opening / closing section
73 is in the closed state. In the present embodiment, the
opening / closing section 73 is in the closed state during
the winding operation to save the energy required to gen-
erate the suction current. However, the fiber waste can
be removed by setting the opening / closing section 73
to the open state during the winding operation.

[0077] Whenthe spunyarn 10 becomes discontinuous
during winding of the package 50 (specifically, when the
yarn breakage occurs, when the spun yarn 10 is cut by
the cutter 24, or when the spinning of the air spinning
device 9 is stopped and the spun yarn 10 is cut), the
winding device 26 stops the winding of the package 50,
the drafting device 7 stops the drafting of the fiber bundle
8, and the air spinning device 9 stops the spinning. The
first guide 61 moves to a position away from the yarn
accumulating device 22.

[0078] Subsequently,asshowninFIG. 5, after the noz-
zle block 30 and the hollow guiding shaft 34 of the air
spinning device 9 are separated from each other, the
cleaning operation of the air spinning device 9 is per-
formed by injecting the air from the first nozzle 33. By
performing the cleaning operation, the fly waste may be
discharged from the air spinning device 9. To remove the
fly waste, the opening / closing section 73 is switched
from the closed state to the open state. In the present
embodiment, the opening / closing section 73 is switched
from the closed state to the open state at the same time
as when the yarn breakage is detected and / or the spun
yarn 10 is cut. Alternately, the opening / closing section
73 may be switched to the open state by the start of the
cleaning operation. Even in a configuration in which the
cleaning operation is not performed, by setting the open-
ing / closing section 73 to the open state at least once
during a period after the spinning has stopped and before
the yarn discharge spinning starts, the fly waste and the
like generated at this timing can be removed.

[0079] After the cleaning operation is completed (in-
jection of air from the first nozzle 33 is stopped), the noz-
zle block 30 and the hollow guiding shaft 34 of the air
spinning device 9 are brought closer and returned to the
original position thereof. Subsequently, the yarn dis-
charge spinning is started. Accordingly, the second noz-
zle 36 is caused to start injecting the air. Furthermore,
the drafting device 7 resumes the drafting under the start
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drafting conditions. To prevent the effect of the suction
current generated by the suction part 70 on the yarn dis-
charge spinning, the opening / closing section 73 is
switched from the open state to the closed state before
the yarn discharge spinning starts.

[0080] By pivoting upward before or after the yarn dis-
charge spinning starts, the second guiding device 28
catchesthe second yarnas showninFIG. 6. Subsequent-
ly, by pivoting downward with the caught second yarn,
the second guiding device 28 guides the second yarn to
a position at which the yarn joining device 23 can perform
the yarn joining. The second guiding device 28 can di-
rectly catch the second yarn from the package 50, or
another device can be arranged between the package
50 and the second guiding device 28 for catching the
second yarn.

[0081] Before the yarn discharge spinning starts, by
pivoting downward, the first guiding device 27 moves to
a position at which the first yarn can be caught (catching
position). When the air spinning device 9 forms the first
yarn by performing the yarn discharge spinning, the first
yarn is sucked and caught by the first guiding device 27
as shown in FIG. 6. When the first guiding device 27
attempts to catch the first yarn, there may be a situation
in which, even if the first guiding device 27 fails to catch
the yarn end of the first yarn supplied from the air spinning
device 9, by catching the middle part of the first yarn, the
first guiding device 27 can catch the yarn end of the first
yarn.

[0082] Suppose that the opening / closing section 73
is always in the open state and the first guiding device
27 fails to catch the yarn end of the first yarn, there is a
possibility that the yarn end gets sucked by the suction
part 70, and the first guiding device 27 cannot catch the
yarn even if the middle part of the first yarn is sucked. In
other words, always keeping the opening/ closing section
73 in the open state lowers the probability of the first
guiding device 27 succeeding in catching the first yarn.
In the present embodiment, at the start of the yarn dis-
charge spinning, the opening / closing section 73 is in
the closed state, and after a predetermined time has
elapsed (for example, before the first guiding device 27
pivots upward), the opening / closing section 73 is
switched to the open state. Accordingly, decrease in the
success probability of the first yarn being caught by the
first guiding device 27 can be prevented. The starting
point of the yarn discharge spinning is, for example, a
time point at which the air starts being injected from the
second nozzle 36 or a time point at which the back roller
16 starts being driven in a drafting direction.

[0083] Subsequently, after the air is injected from the
first nozzle 33, the first guiding device 27 pivots upward
along with the sucked first yarn and guides the first yarn
to a position at which the yarn joining device 23 can per-
form the yarn joining. Accordingly, as shown in FIG. 7,
the first yarn and the second yarn are guided to the yarn
joining device 23. Furthermore, when the first guiding
device 27 fails to catch the first yarn, the drafting of the
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drafting device 7 and the spinning of the air spinning de-
vice 9 stop, and as shown in FIG. 8, the first yarn supplied
from the air spinning device 9 is sucked and removed by
the suction part 70.

[0084] Afterthefirstyarnand the second yarn are guid-
ed to the yarn joining device 23, by moving toward the
yarn accumulating device 22, the first guide 61 catches
the spun yarn 10 and guides the caught spun yarn 10 to
vicinity of the yarn accumulating device 22. Then, the
normal spinning is started. Specifically, after the yarn
ends are guided by the first guiding device 27 and the
second guiding device 28, the normal spinning starts.
That is, the injection of air from the second nozzle 36
stops, and the drafting conditions change from the start
drafting conditions to the normal drafting conditions. At
the time of changing the drafting conditions, the yarn
breakage may occur. Therefore, the opening / closing
section 73 is in the open state when the drafting condi-
tions change so as to enable the sucking of the spun yarn
10 if the yarn breakage occurs. After the drafting condi-
tions are changed, the opening / closing section 73 is
switched from the open state to the closed state. Subse-
quently, the winding operation is resumed when the yarn
joining performed by the yarn joining device 23 is com-
pleted.

[0085] Next, a modification of the embodiment ex-
plained above will be explained. In the explanation of the
present modification, structural elements having the
same or similar configuration as those explained in the
embodiment explained above are indicated by the same
reference numerals and explanation thereof may be omit-
ted.

[0086] In the present modification, arrangement of the
cutter 24 and the yarn monitoring device 25 differs from
that of explained in the above embodiment. Specifically,
in the spinning unit 2 according to the embodiment ex-
plained above, the cutter 24 and the yarn monitoring de-
vice 25 are arranged between the yarn accumulating de-
vice 22 and the winding device 26 (specifically, between
the yarn joining device 23 and the winding device 26). In
a spinning unit 2 according to the present modification,
however, the cutter 24 and the yarn monitoring device
25 are arranged between the air spinning device 9 and
the yarn accumulating device 22.

[0087] Even in the present modification, the cutter 24
can be omitted, and the spun yarn 10 can be cut by stop-
ping the spinning performed by the air spinning device 9.
[0088] In the present modification, the suction port 71
is arranged opposing the fiber traveling path between the
yarn monitoring device 25 and the yarn accumulating de-
vice 22.

[0089] In the present modification, the fiber waste dis-
charged from the air spinning device 9 may enter a mon-
itoring space of the yarn monitoring device 25. In such a
case, yarn defects and the like of the spun yarn 10 cannot
be accurately detected. However, because the suction
part 70 is provided, the yarn monitoring device 25 can
appropriately monitor the spun yarn 10.
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[0090] Separate yarn monitoring devices can be ar-
ranged at the position explained in the above embodi-
ment and at the position explained in the present modi-
fication. In such a configuration, the yarn defect of the
spun yarn 10 can be detected by the yarn monitoring
device arranged between the air spinning device 9 and
the yarn accumulating device 22 (first yarn monitoring
device), and the quality of the yarn joined by the yarn
joining device 23 can be inspected by the yarn monitoring
device arranged between the yarn joining device 23 and
the winding device 26 (second yarn monitoring device).
[0091] As explained above, the air spinning machine
according to the present embodiment includes the draft-
ing device 7, the air spinning device 9, the yarn accumu-
lating device 22, the suction part 70, the winding device
26, the yarn joining device 23, the first guiding device 27,
and the second guiding device 28. The drafting device 7
drafts the sliver (fiber bundle) 15 into the fiber bundle 8.
The air spinning device 9 forms the spun yarn 10 by per-
forming the normal spinning in which the fiber bundle 8
drafted by the drafting device 7 is twisted by the action
of the swirling air current. The yarn accumulating device
22 withdraws the spun yarn 10 formed by the air spinning
device 9. The suction part 70 includes the suction port
71 formed thereon that is arranged opposing the fiber
traveling path between the air spinning device 9 and the
yarn accumulating device 22. The winding device 26 is
arranged at a higher position than the upstream end of
the fiber traveling path of the drafting device 7, and winds
the spun yarn 10 withdrawn by the yarn accumulating
device 22 to form the package 50. The yarnjoining device
23 performs the yarn joining. The first guiding device 27
catches the yarn end from the air spinning device 9 and
guides the yarn end to the yarn joining device 23. The
second guiding device 28 catches the yarn end from the
package 50 and guides the yarn end to the yarn joining
device 23.

[0092] With such a configuration, the fiber waste
present near the suction port 71 can be removed by the
suction part 70. Accordingly, occurrence of the yarn de-
fects due to the entangling of the fiber waste with the
spun yarn 10 can be prevented, thereby improving the
quality of the package 50. Moreover, because the yarn
joining that needs to be performed due to such yarn de-
fect is not performed, the operational efficiency of the
spinning unit 2 does not decrease.

[0093] The first guiding device 27 includes a hollow
member that includes a catching member and a pivoting
center. When the first guiding device 27 is positioned at
the catching position at which the first guiding device 27
catches the yarn end from the air spinning device 9, the
air spinning device 9, the catching member, and the suc-
tion port 71 are sequentially arranged along the fiber
traveling path. The catching member is arranged at a tip
end of the hollow member. The pivoting center is ar-
ranged on an opposite side of the catching member and
is a center around which the hollow member pivots when
the catching member moves to the catching position or
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a standby position. Accordingly, for example, when the
first guiding device 27 fails to catch the spun yarn 10, the
spun yarn 10 can be sucked by the suction part 70.
[0094] In the air spinning machine according to the
present embodiment, the air spinning device 9 includes
the fiber guide 31, the nozzle block 30, and the hollow
guiding shaft 34. The fiber guide 31 guides the fiber bun-
dle 8. The fiber bundle 8 guided by the fiber guide 31 is
introduced into the nozzle block 30. The spinning cham-
ber 32 and the first nozzle 33 through which the air to
generate the swirling air currentin the spinning chamber
32 passes are formed in the nozzle block 30. The fiber
bundle 8 passed through the nozzle block 30 is intro-
duced into the hollow guiding shaft 34. The yarn passage
35 and the second nozzle 36 through which the air to be
injected at least at the time of the yarn discharge spinning
passes are formed in the hollow guiding shaft 34. At the
time of the yarn discharge spinning, when the drafting
device 7 is driven in the drafting direction and the air is
injected from at least the second nozzle 36, the fiber bun-
dle 8 drafted by the drafting device 7 is taken inside the
air spinning device 9 from the fiber guide 31.

[0095] Even in the air spinning machine that performs
the yarn discharge spinning by using the nozzle member
explained above, the fiber waste can be effectively re-
moved by the suction part 70.

[0096] When the winding of the package 50 performed
by the winding device 26 is interrupted, the yarn end of
the package 50 is positioned on the downstream side of
the suction port 71 in the fiber traveling direction. Accord-
ingly, the yarn end of the package 50 can be caught by
the second guiding device 28.

[0097] In the air spinning machine according to the
present embodiment, the suction part 70 includes the
opening / closing section 73 that is arranged on the suc-
tion port 71 or on the removal passage 74 via which the
suction current flows. The opening / closing section 73
is switchable between the open state in which the suction
port 71 orthe removal passage 74 is open and the suction
currentis generated in the suction port 71, and the closed
state in which the suction port 71 or the removal passage
74 is closed and no suction current is generated in the
suction port 71.

[0098] Accordingly, because the generation of the suc-
tion current and stopping thereof can be controlled, en-
ergy consumption can be reduced and the fiber waste
can be removed at a required timing.

[0099] In the air spinning machine according to the
present embodiment, at least once during a period after
the normal spinning by the air spinning device 9 is
stopped and before the yarn discharge spinning starts,
the opening / closing section 73 is set in the open state.
[0100] Accordingly, the fiber waste generated during
the period from the stopping of the normal spinning and
before the starting of the yarn discharge spinning can be
removed by the suction part 70.

[0101] In the air spinning machine according to the
present embodiment, the nozzle block 30 and the hollow
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guiding shaft 34 of the air spinning device 9 are separable
from each other. At least once during a period after the
spun yarn 10 has become discontinuous and before the
yarn discharge spinning starts, the cleaning operation in
which the air is injected from the first nozzle 33 in a state
in which the nozzle block 30 and the hollow guiding shaft
34 are separated from each other is performed, and at
least once during the cleaning operation, the opening /
closing section 73 is set to the open state.

[0102] Accordingly, the fiber waste generated during
the cleaning operation of the air spinning device 9 can
be removed by the suction part 70.

[0103] In the air spinning machine according to the
presentembodiment, during a period from the completion
of the cleaning operation and till the starting of the yarn
discharge spinning, the opening / closing section 73 is
switched to the closed state.

[0104] Accordingly, effect of the suction current gen-
erated by the suction part 70 on the yarn discharge spin-
ning can be prevented, and the yarn discharge spinning
can be performed accurately.

[0105] In the air spinning machine according to the
presentembodiment, atthe time when the yarn discharge
spinning starts, the opening / closing section 73 is in the
closed state.

[0106] Accordingly, hindrance caused by the suction
current generated by the suction part 70 to the catching
operation performed by the first guiding device 27 can
be prevented, and the first guiding device 27 can reliably
perform the catching operation.

[0107] In the air spinning machine according to the
present embodiment, the drafting device 7 performs the
drafting under the start drafting conditions at the time of
the yarn discharge spinning, and then performs the draft-
ing under the normal drafting conditions. After the drafting
conditions are changed from the start drafting conditions
to the normal drafting conditions, the opening / closing
section 73 is switched from the open state to the closed
state.

[0108] Accordingly, even if a yarn breakage occurs at
the time of changing the drafting conditions, the broken
spun yarn 10 can be removed by the suction part 70.
[0109] In the air spinning machine according to the
present embodiment, the upstream end of the fiber
traveling path of the drafting device 7 is arranged closer
to the operator’s passage 4 than the downstream end of
the fiber traveling path of the air spinning device 9. The
yarn accumulating device 22 is arranged on the opposite
side of the operator’s passage 4 with the air spinning
device 9 arranged therebetween.

[0110] Accordingly, even when the air spinning device
9 and the yarn accumulating device 22 are arranged at
positions away from the operator’s passage 4 and it is
difficult for the operator to visually check the accumula-
tion status of the fiber waste, the fiber waste can be au-
tomatically removed by the suction part 70.

[0111] The air spinning machine according to the
present embodimentincludes, on the fiber traveling path
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and arranged between the air spinning device 9 and the
yarn accumulating device 22, the yarn monitoring device
25 that monitors the spun yarn 10. The suction port 71
is arranged below the fiber traveling path present be-
tween the yarn monitoring device 25 and the yarn accu-
mulating device 22.

[0112] Accordingly, poor monitoring that occurs when
the yarn monitoring device 25 detects the fiber waste can
be prevented. Because the suction port 71 is arranged
below the fiber traveling path, the suction port 71 can be
arranged such that interference thereof to the fiber
traveling path can be prevented. Furthermore, the spun
yarn 10 (yarn waste) that is not caught by the first guiding
device 27 and falls downward because of the gravitation-
al force can be easily sucked by the suction part 70.
[0113] The air spinning machine according to the mod-
ification includes, on the fiber traveling path and arranged
between the yarn accumulating device 22 and the wind-
ing device 26, the yarn monitoring device 25 that monitors
the spun yarn 10.

[0114] Accordingly, because the suction part 70 re-
moves the fiber waste, and it becomes difficult for the
yarn waste and the like to get entangled with the spun
yarn 10, the number of the yarn defects is reduced.
Hence, the number of the yarn defects detected by the
yarn monitoring device 25 can be reduced. Because the
suction port 71 is arranged below the fiber traveling path,
the suction port 71 can be arranged such thatinterference
thereof to the fiber traveling path can be prevented. Fur-
thermore, the spun yarn 10 (yarn waste) thatis not caught
by the first guiding device 27 and falls downward because
of the gravitational force can be easily sucked by the
suction part 70.

[0115] The air spinning machine includes the suction
guide member 72 formed so as to extend from the suction
port 71 to an upstream side in the suction current direc-
tion. The upper part of the suction guide member 72 is
open, the wall surfaces are formed on the parts other
than the upper part, and it is preferable that the space
between the side wall surfaces becomes narrower to-
wards the suction port 71. Accordingly, the fiber waste
can be guided to the suction port 71 by the suction guide
member 72.

[0116] Exemplary embodiments and modifications of
the present invention are explained above. The configu-
rations explained above, however, can be modified as
explained below. In any of the following modifications,
the suction port 71 is arranged between the air spinning
device 9 and a yarn withdrawing device. Moreover, the
following modifications can be appropriately combined.
[0117] In the above embodiments, the suction port 71
is arranged nearer to the yarn accumulating device 22
than the air spinning device 9. However, the suction port
71 can be arranged near the air spinning device 9. Sep-
arate suction ports 71 can be arranged at a position near-
er to the yarn accumulating device 22 than the air spin-
ning device 9 and at a position near the air spinning de-
vice 9. The configuration of the suction part 70 is not

10

15

20

25

30

35

40

45

50

55

12

limited to being supported by the same frame 6 as that
of the yarn accumulating device 22 and can be supported
by another member.

[0118] In the above embodiments, the opening / clos-
ing section 73 is arranged on the removal passage 74.
However, the opening / closing section 73 can be ar-
ranged on the suction port 71.

[0119] In the above embodiments, the state in which
the suction current is generated in the suction port 71
and the state in which the suction currentis notgenerated
in the suction port 71 are switched therebetween by using
the opening / closing section 73. However, by configuring
the suction part 70 so as to be movable from the suction
position as shown in FIG. 1 and causing the suction part
70 to move between a position in which the fiber waste
can be sucked and a position in which the fiber waste
cannot be sucked (a position in which the suction part 70
is retracted from the fiber traveling path farther than the
position shown in FIG. 1), the suction state of the suction
part 70 can be switched.

[0120] In the above embodiments, the spun yarn 10
formed by the air spinning device 9 is withdrawn by the
yarn accumulating device 22. However, instead of the
yarn accumulating device 22, a delivery roller and a nip
roller can be provided to withdraw the spun yarn 10. In
such a configuration, the delivery roller and the nip roller
are equivalent to the yarn withdrawing device. Alterna-
tively, the delivery roller and the nip roller can be arranged
between the air spinning device 9 and the yarn accumu-
lating device 22. Even in such a configuration, the deliv-
ery roller and the nip roller are equivalent to the yarn
withdrawing device. In such a configuration, instead of
the yarn accumulating roller 41, an air-type slack tube
and / or a mechanical compensator can be provided as
the yarn accumulating device 22. In either of the config-
urations, the first guiding device 27 catches the yarn end
from the air spinning device 9 at a position downstream
of the air spinning device 9 and guides the yarn end to
the yarn joining device 23. The position downstream of
the air spinning device 9 can be a position between the
air spinning device 9 and the delivery roller or a position
downstream of the delivery roller.

[0121] In the above embodiments, the fiber traveling
path is largely bent by the yarn accumulating device 22;
however, various devices can be arranged such that the
fiber traveling path from the upstream end portion of the
drafting device 7 till the winding device 26 is not largely
bent. In such a configuration, for example, the fiber
traveling path of the drafting device 7 is arranged sub-
stantially perpendicular to the installation surface of the
spinning unit 2.

[0122] In the above embodiments, the drafting device
7 drafts the fiber bundle by using a plurality of drafting
rollers. However, the fiber bundle can be drafted by using
a combing roller.

[0123] In the above embodiments, the fiber guide 31
and the nozzle block 30 are explained as separate mem-
bers, however, the fiber guiding section 31 and the nozzle
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block 30 can be formed as one member.

[0124] Inthe above embodiments, the first guiding de-
vice 27, the second guiding device 28, and the yarn join-
ing device 23 are arranged in each spinning unit 2. Al-
ternatively, the first guiding device 27, the second guiding
device 28, and the yarn joining device 23 can be arranged
on a movable cart so as to be commonly utilized by a
predetermined number of the spinning units 2.

Claims
1. An air spinning machine comprising:

adrafting device (7) adapted to draft a fiber bun-
dle (8);

an air spinning device (9) adapted to perform a
normal spinning in which the fiber bundle (8)
drafted by the drafting device (7) is twisted by
action of a swirling air current to form a spun
yarn (10);

a yarn withdrawing device (22) adapted to with-
draw the spun yarn (10) formed by the air spin-
ning device (9);

awinding device (26) thatis arranged at a higher
position than an upstream end of the fiber
traveling path of the drafting device (7) and
adapted to wind the spun yarn (10) withdrawn
by the yarn withdrawing device (22) to form a
package (50);

a yarn joining device (23) adapted to perform
yarn joining;

a first guiding device (27) adapted to catch a
yarn end from the air spinning device (9) and to
guide the yarn end to the yarn joining device
(23); and

a second guiding device (28) adapted to catch
a yarn end from the package (50) and to guide
the yarn end to the yarn joining device (23);char-
acterized by a suction part (70) in which a suc-
tion port (71) that is arranged opposing a fiber
traveling path between the air spinning device
(9) and the yarn withdrawing device (22) is
formed.

2. The air spinning machine as claimed in Claim 1,
wherein
the first guiding device (27) includes a hollow mem-
ber that includes a catching member and a pivoting
center, and
when the first guiding device (27) is positioned at a
catching position at which the first guiding device
(27) catches the yarn end from the air spinning de-
vice (9), the air spinning device (9), the catching
member, and the suction port (71) are sequentially
arranged along the fiber traveling path.

3. The air spinning machine as claimed in Claim 1 or
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2, wherein the air spinning device (9) includes

a fiber guide (31) adapted to guide the fiber bundle
(8);

a nozzle block (30) to which the fiber guide (31)
guides the fiber bundle (8), and in which a spinning
chamber (32) and a first nozzle (33) through which
air passes to generate a swirling air current in the
spinning chamber (32) are formed; and

a hollow guiding shaft (34) to which the fiber bundle
(8) passed through the nozzle block (30) is guided
and in which a yarn passage (35) and a second noz-
zle (36) through which air to be injected at least at
the time of yarn discharge spinning passes are
formed, and

the drafting device (7) is driven in a drafting direction
and air is injected from at least the second nozzle
(36) at the time of the yarn discharge spinning.

The air spinning machine as claimed in Claim 3,
wherein the suction part (70) is adapted to suck fiber
waste that is generated when the air spinning device
(9) performs the yarn discharge spinning.

The air spinning machine as claimed in Claim 3 or
4, wherein when the winding of the package (50)
performed by the winding device (26) is interrupted,
the yarn end of the package (50) is positioned down-
stream of the suction port (71) in a fiber traveling
direction.

The air spinning machine as claimed in any one of
Claims 1 to 5, wherein

the suction part (70) includes an opening / closing
section (73) that is arranged on the suction port (71)
or a removal passage (74) through which a suction
current flows, and

the opening / closing section (73) is switchable be-
tween

an open state in which the suction port (71) or
the removal passage (74) is open and the suc-
tion current is generated in the suction port (71),
and

a closed state in which the suction port (71) or
the removal passage (74) is closed and the suc-
tion current is not generated in the suction port
(71).

The air spinning machine as claimed in Claim 6,
wherein the opening / closing section (73) is set to
the open state at least once during a period after the
normal spinning performed by the air spinning device
(9) has stopped and before the yarn discharge spin-
ning starts.

The air spinning machine as claimed in Claim 7,
wherein
in the air spinning device (9), the nozzle block (30)
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and the hollow guiding shaft (34) are separable from
each other, and

a cleaning operation in which air is injected from the
first nozzle (33) is performed while the nozzle block
(30) and the hollow guiding shaft (34) are separated
from each other at least once during a period after
the spun yarn (10) has become discontinuous and
before the yarn discharge spinning starts, and

the opening / closing section (73) is set to the open
state at least once during the cleaning operation.

The air spinning machine as claimed in Claim 8,
wherein the opening/closing section (73) is switched
to the closed state during a period from the comple-
tion of the cleaning operation till starting of the yarn
discharge spinning.

The air spinning machine as claimed in any one of
Claims 6 to 9, wherein the opening / closing section
(73) is in the closed state at the time of starting the
yarn discharge spinning.

The air spinning machine as claimed in any one of
Claims 6 to 10, wherein the drafting device (7) is
adapted to perform drafting under start drafting con-
ditions at the time of performing the yarn discharge
spinning, and then to perform drafting under normal
drafting conditions, and

the opening / closing section (73) is switched from
the open state to the closed state after the drafting
conditions have changed from the start drafting con-
ditions to the normal drafting conditions.

The air spinning machine as claimed in any one of
Claims 1 to 11, wherein

the upstream end of the fiber traveling path of the
drafting device (7) is arranged closer to an operator’s
passage (4) than a downstream end of the fiber
traveling path of the air spinning device (9), and
the yarn withdrawing device (22) is arranged on an
opposite side of the operator’s passage (4) with the
air spinning device (9) arranged therebetween.

The air spinning machine as claimed in any one of
Claims 1 to 12, further comprising a yarn monitoring
device (25) arranged between the air spinning device
(9) and the yarn withdrawing device (22) on the fiber
traveling path and adapted to monitor the spun yarn
(10),

wherein the suction port (71) is arranged below the
fiber traveling path that is present between the yarn
monitoring device (25) and the yarn withdrawing de-
vice (22).

The air spinning machine as claimed in any one of
Claims 1 to 12, further comprising a yarn monitoring
device (25) arranged between the yarn withdrawing
device (22) and the winding device (26) on the fiber
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traveling path and adapted to monitor the spun yarn
(10),
wherein the suction port (71) is arranged below the
fiber traveling path that is present between the air
spinning device (9) and the yarn withdrawing device
(22).

The air spinning machine as claimed in Claim 13 or
14, further comprising a suction guide member (72)
that is formed so as to extend from the suction port
(71) to an upstream side in a suction current direc-
tion, wherein

the suction guide member (72) is formed such that
an upper part thereof is open, wall surfaces are
formed on parts other than the upper part, and space
between the side wall surfaces becomes narrower
towards the suction port.
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