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(54) SPINNING MACHINE AND SPINNING METHOD

(57) A spinning machine includes a drafting device
(7), an air-jet spinning device (9), and a first driving sec-
tion (31). The drafting device (7) includes plural drafting
roller pairs, including a front roller pair (30), and drafts a
fiber bundle (8). The air-jet spinning device (9) carries
out spinning to twist the fiber bundle (8) drafted by the

drafting device (7) to form a yarn (10). The first driving
section (31) rotates, when the fiber bundle (8) is discon-
tinuous between the drafting device (7) and the air-jet
spinning device (9) before the start of the spinning, the
front roller pair (30) in a direction opposite to a rotational
direction during spinning.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention principally relates to a
spinning machine that includes an air-jet spinning device
that twists a fiber bundle to form a yarn. The present
invention specifically relates to a method for removing
fibers left behind in the air-jet spinning device.

2. Description of the Related Art

[0002] A spinning machine that can suck and remove
unnecessary fibers generated in an air-jet spinning de-
vice or a drafting device is known in the art. Such a spin-
ning machine is disclosed in Japanese Patent Application
Laid-open No. 2003-193339 (Patent Document 1).
[0003] The spinning machine disclosed in Patent Doc-
ument 1 includes a dust collector that is arranged below
a front roller pair that is a drafting roller pair on the extreme
downstream side. The dust collector generates a suction
air current to suck and remove fibers that fall from the
front roller pair or a fiber guiding opening, etc. of the air-
jet spinning device. In the structure disclosed in Patent
Document 1, the fiber bundle that is guided into the fiber
guiding opening is not very much affected by the suction
air current of the dust collector.
[0004] During the spinning performed by the air-jet
spinning device, fluff can get into the drafting device, and
the like, and form slub, which is a portion of the fiber
bundle that is thicker than the rest of the fiber bundle.
When the fiber bundle having slub is guided into the air-
jet spinning device, fibers can clog the fiber guiding open-
ing.
[0005] In the configuration disclosed in Patent Docu-
ment 1, the dust collector is configured such that the suc-
tion air current does not very much affect the traveling of
the fiber bundle guided into the fiber guiding opening.
Hence, in the spinning machine disclosed in Patent Doc-
ument 1, it is difficult to suck and remove the fibers clog-
ging the fiber guiding opening with the dust collector. It
therefore becomes necessary for an operator to manually
remove the fibers clogging the fiber guiding opening fre-
quently, which leads to reduced production efficiency.

SUMMARY OF THE INVENTION

[0006] It is an object of the present invention to provide
a spinning machine in which fibers clogging an air-jet
spinning device can be automatically removed.
[0007] According to an aspect of the present invention,
the spinning machine includes a drafting device, an air-
jet spinning device, and a first driving member. The draft-
ing device includes plural drafting roller pairs, including
a front roller pair, and drafts a fiber bundle. The air-jet
spinning device carries out spinning to twist the fiber bun-

dle drafted by the drafting device to form a yarn. The first
driving member rotates, when the fiber bundle is discon-
tinuous between the drafting device and the air-jet spin-
ning device before start of the spinning, the front roller
pair in a second direction that is opposite to a first direc-
tion that is a rotational direction during the spinning.
[0008] According to another aspect of the present in-
vention, a fiber removal method draws out fibers clogging
the air-jet spinning device by causing the front roller pair
of the drafting device to rotate, when the fiber bundle
between the drafting device and the air-jet spinning de-
vice is discontinuous before the start of spinning, in the
direction opposite to the rotational direction during the
spinning.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG. 1 is a side view of a spinning unit included in a
spinning machine according to an embodiment of
the present invention.
FIG. 2 is a cross-sectional view of an air-jet spinning
device and the parts therearound.
FIG. 3 is a side view of a structure for moving the
air-jet spinning device.
FIG. 4A is a side view of the air-jet spinning device,
a front roller pair, and the parts therearound at the
end of spinning.
FIG. 4B is a side view of a state where the air-jet
spinning device is brought closer to the front roller
pair.
FIG. 5A is a side view of a state where the front roller
pair is reverse-rotated and waste fibers are drawn
out from the air-jet spinning device.
FIG. 5B is a side view of a state where the air-jet
spinning device moves away from the front roller
pair.
FIG. 6A is a side view of a state where the air-jet
spinning device moves further away from the front
roller pair.
FIG. 6B is a side view of a state where the waste
fibers are removed while the air-jet spinning device
is separated from the front roller pair.
FIG. 7A is a side view of a state where the air-jet
spinning device moves toward the front roller pair.
FIG. 7B is a side view of a state where the air-jet
spinning device returns to a spinning position and
spinning has been started.

DETAILED DESCRIPTION

[0010] Exemplary embodiments of a spinning frame
(spinning machine) according to the present invention
are explained in detail below with reference to the ac-
companying drawings. In this specification, the terms
"upstream" and "downstream" refer to upstream and
downstream in a traveling direction of a fiber bundle and
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a spun yarn during spinning.
[0011] The spinning machine includes plural spinning
units 2 arranged side by side and a not shown main con-
trol device that performs centralized management of the
spinning units 2. In each spinning unit 2, an air-jet spin-
ning device 9 spins a fiber bundle 8 conveyed from a
drafting device 7 to form a spun yarn 10, and a winding
section 26 winds the spun yarn 10 to form a package 50.
[0012] As shown in FIG. 1, each spinning unit 2 in-
cludes, sequentially from upstream to downstream, the
drafting device 7, the air-jet spinning device 9, a yarn
pooling device 22, a yarn joining device 23, a yarn mon-
itoring device 25, and the winding section 26. All the parts
of the spinning unit 2 are controlled by a not shown unit
controller arranged in the spinning unit 2. All the parts of
the spinning unit 2 can instead be controlled by the main
control device.
[0013] The drafting device 7 includes four drafting roll-
ers, namely, sequentially from upstream, a back roller
16, a third roller 17, a middle roller 19 with a rubber apron
belt 18 stretched over it, and a front roller 20. The drafting
device 7 includes an opposing roller arranged opposed
to each of the drafting rollers. Moreover, the drafting de-
vice 7 includes a first driving section 31 and a second
driving section 32 that serve as driving sections for driving
the drafting roller pairs. The first driving section 31 is a
driving device, such as a motor, that drives the front roller
20. The second driving section 32 is a driving device,
such as a motor, that drives the back roller 16, the third
roller 17, and the middle roller 19 while appropriately
changing a rotation speed of each drafting roller. With
the above structure, in the present embodiment, only the
front roller 20 can be independently driven. In the follow-
ing explanation, the front roller 20 and the opposing roller
arranged opposed to the front roller 20 together shall be
referred to as a front roller pair 30.
[0014] The drafting device 7 draws (drafts) a sliver 15
supplied from a not shown sliver case via a sliver guide
by sandwiching and conveying the sliver 15 between the
drafting rollers and the opposing rollers to form the fiber
bundle 8 having a predetermined fiber amount (or thick-
ness).
[0015] The air-jet spinning device 9 is arranged imme-
diately downstream of the front roller 20. The fiber bundle
8 drafted by the drafting device 7 is supplied to the air-
jet spinning device 9. The air-jet spinning device 9 twists
the fiber bundle 8 supplied from the drafting device 7 and
forms the spun yarn 10.
[0016] A sucking and removing device 29 is arranged
below the front roller 20 and the air-jet spinning device 9
(the side where the front roller 20 is arranged with respect
to a yarn path and not the side where the opposing roller
is arranged with respect to the yarn path). The sucking
and removing device 29 sucks and removes the fibers
that fall during drafting and/or the fibers that fall while
unclogging the air-jet spinning device 9. A structure of
the air-jet spinning device 9 and a method for unclogging
the air-jet spinning device 9 shall be explained in detail

later.
[0017] A delivery roller 21 and a movable nip roller that
can be moved for contacting with and separating from
the delivery roller 21 are arranged downstream of the air-
jet spinning device 9. When the delivery roller 21 is driven
to rotate, the spun yarn 10 discharged from the air-jet
spinning device 9 is sandwiched between the delivery
roller 21 and the nip roller and is conveyed toward the
winding section 26.
[0018] A first guide 46 that guides the spun yarn 10 is
arranged downstream of the delivery roller 21. The first
guide 46 guides the spun yarn 10 to the yarn pooling
device 22. The first guide 46 is movable and can be
moved to draw the spun yarn 10 to the yarn pooling device
22 when performing yarn joining, and the like.
[0019] The yarn pooling device 22 is arranged down-
stream of the first guide 46. The yarn pooling device 22
includes a yarn pooling roller 41, an electric motor 42 that
drives the yarn pooling roller 41 to rotate, and a yarn
hooking member 43. The yarn pooling device 22 tempo-
rarily pools the spun yarn 10 by winding the spun yarn
10 on an outer peripheral surface of the yarn pooling
roller 41.
[0020] The yarn hooking member 43 is attached to the
downstream end of the yarn pooling roller 41. The yarn
hooking member 43 is held rotatably relative to the yarn
pooling roller 41. A permanent magnet is attached to one
of the yarn hooking member 43 and the yarn pooling roller
41 and a magnetic hysteresis material is attached to the
other one of the yarn hooking member 43 and the yarn
pooling roller 41. These magnetic members produce a
torque in the yarn hooking member 43 that resists the
rotation of the yarn hooking member 43 relative to the
yarn pooling roller 41. Hence, the yarn hooking member
43 can rotate relative to the yarn pooling roller 41 to en-
able the spun yarn 10 wound on the yarn pooling roller
41 to be unwound only when a force that overcomes this
torque (greater than or equal to a predetermined yarn
tension) is applied on the yarn hooking member 43. When
a force that is unable to overcome the torque is applied
on the yarn hooking member 43, the yarn hooking mem-
ber 43 rotates integrally with the yarn pooling roller 41
enabling the spun yarn 10 to be pooled on the yarn pool-
ing roller 41.
[0021] The yarn pooling device 22 thus unwinds the
spun yarn 10 when the yarn tension on the downstream
side increases and stops the unwinding of the spun yarn
10 when the yarn tension on the downstream side de-
creases (when the spun yarn 10 is likely to slacken). By
this operation, the yarn pooling device 22 removes slack
in the spun yarn 10 and applies an appropriate tension
on the spun yarn 10. The yarn hooking member 43 ab-
sorbs any variation in the tension applied on the spun
yarn 10 between the yarn pooling device 22 and the wind-
ing section 26, thereby preventing the variation in the
tension from affecting the spun yarn 10 running between
the air-jet spinning device 9 and the yarn pooling device
22.
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[0022] With respect to the installation surface of the
spinning machine, the traveling direction of the spun yarn
10 is substantially horizontal upstream of the yarn pooling
device 22 and slanting upward downstream of the yarn
pooling device 22. Hence, the yarn path of the spun yarn
10 during winding is significantly bent (by greater than or
equal to 90 degrees) at the position of the yarn pooling
device 22.
[0023] A second guide 47 that regulates the spun yarn
10 unwound from the yarn pooling roller 41 is arranged
downstream of the yarn pooling roller 41.
[0024] The yarn joining device 23 is arranged down-
stream of the second guide 47. The yarn joining device
23 joins the spun yarn 10 from the air-jet spinning device
9 (first yarn) and the spun yarn 10 from the package 50
(second yarn) when breakage of the spun yarn 10 occurs
between the air-jet spinning device 9 and the package
50 due to some reason. In the present embodiment, the
yarn joining device 23 is a splicer device that twists and
joins the yarn ends by the action of a swirling air current
generated by compressed air. The yarn joining device
23, however, is not limited to the splicer device, and can
be, for example, a mechanical knotter and the like.
[0025] The spinning unit 2 includes a guiding device
that guides the spun yarn 10 up to the yarn joining device
23. The guiding device includes a first guiding member
27 that carries the first yarn to the yarn joining device 23
and a second guiding member 28 that carries the second
yarn to the yarn joining device 23.
[0026] A base part of the first guiding member 27 is
swingably supported. The first guiding member 27 can
swing upward and downward about the base part. The
first guiding member 27 is hollow, connected to a not
shown blower, and capable of generating a suction air
current. The first guiding member 27 swings downward
to catch the end of the first yarn conveyed by the delivery
roller 21 (as indicated by the dotted lines in FIG. 1). In
the present embodiment, when the first guiding member
27 has swung downward, the delivery roller 21 and the
nip roller are in contact with each other. Alternatively, the
delivery roller 21 and the nip roller can be separated from
each other. After catching the first yarn, the first guiding
member 27 swings upward to convey the first yarn to the
yarn joining device 23.
[0027] A base part of the second guiding member 28
is swingably supported. The second guiding member 28
can swing upward and downward about the base part.
The second guiding member 28 is also hollow, connected
to a not shown blower, and capable of generating a suc-
tion air current. The second guiding member 28 swings
upward to catch the end of the second yarn (as indicated
by the dotted lines in FIG. 1). After catching the second
yarn, the second guiding member 28 swings downward
to convey the second yarn to the yarn joining device 23.
[0028] When both the yarn ends have been conveyed
to the yarn joining device 23, the yarn joining device 23
joins the first yarn and the second yarn to make the spun
yarn 10 continuous between the air-jet spinning device

9 and the package 50. The winding of the spun yarn 10
into the package 50 can hence be resumed.
[0029] 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 with a not shown electrostatic capacitive
sensor. Upon detecting a yarn defect (a portion of the
spun yarn 10 having abnormal thickness, and the like),
the yarn monitoring device 25 transmits a yarn defect
detection signal to the unit controller. Upon receiving the
yarn defect detection signal, the unit controller drives a
cutter 24 (yarn cutting device) arranged near the yarn
monitoring device 25 to cut the spun yarn 10. The yarn
monitoring device 25 can monitor the thickness of the
spun yarn 10 with, for example, a photo-transmissive
sensor instead of the electrostatic capacitive sensor. The
yarn defect monitored by the yarn monitoring device 25
can also include presence of a foreign substance in the
spun yarn 10.
[0030] The winding section 26 is arranged downstream
of the yarn pooling device 22. The winding section 26
includes a cradle arm 52 and a winding drum 53. The
yarn path from the yarn pooling device 22 to the winding
section 26 is bent and guided by a downstream guide 48.
[0031] The cradle arm 52 rotatably supports a winding
tube 51 around which the spun yarn 10 is wound. The
cradle arm 52 is swingable about a base part thereof.
This allows the winding of the spun yarn 10 to be contin-
ued properly even if a diameter of the package 50 in-
creases as the spun yarn 10 is wound around the winding
tube 51.
[0032] The winding drum 53 is rotated while being in
contact with an outer peripheral surface of the winding
tube 51 or the package 50 by a driving force of a not
shown winding drum driving motor. A not shown traverse
groove that enables the spun yarn 10 to be traversed
over a predetermined width is formed on an outer periph-
eral surface of the winding drum 53. With this structure,
the winding section 26 can wind the spun yarn 10 around
the winding tube 51 while traversing the spun yarn 10 to
form the package 50.
[0033] A structure of the air-jet spinning device 9 is
explained below with reference to FIGS. 2 and 3.
[0034] As shown in FIG. 2, the air-jet spinning device
9 includes a first holder (nozzle block) 60 and a second
holder 70. The first holder 60 is arranged on the upstream
end of the air-jet spinning device 9. The first holder 60
includes a fiber guide 61, a spinning chamber 62, and a
nozzle 63.
[0035] The fiber guide 61 guides the fiber bundle 8
drafted by the drafting device 7 to the interior of the air-
jet spinning device 9. The fiber guide 61 includes a fiber
guiding opening 61a and a guide needle 61b. The fiber
bundle 8 drafted by the drafting device 7 is guided from
the fiber guiding opening 61a into the spinning chamber
62 in a state of being wound over the guide needle 61b.
In the air-jet spinning device 9, air is blown into the spin-
ning chamber 62 from the nozzle 63 to generate a swirling
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air current that acts on the fiber bundle 8 present inside
the spinning chamber 62.
[0036] The second holder 70 includes a hollow guide
shaft 71 and a yarn passageway 72. The yarn passage-
way 72 is formed at the shaft center of the hollow guide
shaft 71. The trailing ends of the fibers of the fiber bundle
8 are swung around the tip of the hollow guide shaft 71
by the action of the swirling air current generated by the
air blown through the nozzle 63. Accordingly, twists are
applied to the fiber bundle 8 and the spun yarn 10 is
formed. The spun yarn 10 passes through the yarn pas-
sageway 72 and is conveyed to the outside of the air-jet
spinning device 9 through a not shown yarn outlet located
on the downstream side.
[0037] As shown in FIG. 3, the air-jet spinning device
9 includes a first arm 65, a second arm 75, a swing shaft
80, a cylinder (moving member) 81, a first urging member
82, a second urging member 83, and a stopper member
84.
[0038] The first arm 65 is an elongated member. The
first holder 60 is fixed to one end of the first arm 65 in the
length direction thereof. The second arm 75 is also an
elongated member. The second holder 70 is fixed to one
end of the second arm 75 in the length direction thereof.
The other ends of the first arm 65 and the second arm
75 in the length directions thereof are coupled to the
swing shaft 80. The first arm 65 and the second arm 75
are swingable about the swing shaft 80.
[0039] The cylinder 81 includes a piston 81a and a rod
81b. The piston 81a is fixed to a part of a not shown
frame, and the like. The rod 81b is movable away from
the piston 81a when air is supplied to the cylinder 81 from
a not shown air supplying source. The tip of the rod 81b
is rotatably coupled to the second arm 75.
[0040] One end of the first urging member 82 is fixed
to a part of the not shown frame, and the like, and the
other end of the first urging member 82 is rotatably cou-
pled to the second arm 75. The first urging member 82
urges the second arm 75 toward the first arm 65. The
second urging member 83 couples the first arm 65 and
the second arm 75. The stopper member 84 prevents
the first arm 65 from rotating by more than or equal to a
predetermined degree.
[0041] The second arm 75 swings away from the first
arm 65 when the air is supplied to the cylinder 81 and
the rod 81b moves away from the piston 81a (as shown
by the dotted lines in FIG. 3). Because the first arm 65
and the second arm 75 are coupled by the second urging
member 83, the first arm 65 also swings following the
swinging of the second arm 75. However, after the first
arm 65 comes into contact with the stopper member 84,
only the second arm 75 swings. With this action, the front
roller pair 30 and the first holder 60 can be separated
from each other and also the first holder 60 and the sec-
ond holder 70 can be separated from each other.
[0042] A method for removing the fibers clogging the
air-jet spinning device 9 is explained below with reference
to FIGS. 4A to 7B. The process explained below is per-

formed in all the spinning units 2 regardless of whether
the fibers clog any particular air-jet spinning device 9.
The fibers that are left behind in the air-jet spinning device
9, and the like, at the end of spinning shall be referred to
as waste fibers 8a in the following explanation.
[0043] The state after the end of spinning is schemat-
ically shown in FIG. 4A. In this state, when spinning was
stopped and is yet to be started again, the fiber bundle
8 is discontinuous between the air-jet spinning device 9
and the drafting device 7. It is assumed here that the fiber
guide 61 of the air-jet spinning device 9 is clogged with
the waste fibers 8a. First, the air-jet spinning device 9 is
brought closer to the front roller pair 30 by operating the
cylinder 81 (see FIG. 4B). By this action, the waste fibers
8a clogging the air-jet spinning device 9 can be brought
closer to the front roller pair 30. The above action can be
omitted or only the first holder 60 can be brought closer
to the front roller pair 30. Before the air-jet spinning device
9 is brought closer to the front roller pair 30, the third
roller 17, the middle roller 19, and the front roller 20 can
be made to rotate in a direction of rotation during spinning
(first direction). By this action, the fiber bundle 8 that is
left behind between the middle roller 19 and the front
roller 20 when spinning is stopped can be discharged.
[0044] Next, as shown in FIG. 5A, the first driving sec-
tion 31 drives the front roller pair 30 to rotate in a direction
opposite to the direction of rotation during spinning (sec-
ond direction) (hereinafter, "reverse rotation"). The rota-
tion speed of the front roller pair 30 during the reverse
rotation is slower than the rotation speed during spinning
(during drafting). By the reverse rotation of the front roller
pair 30, the waste fibers 8a clogging the air-jet spinning
device 9 are drawn and gripped by the front roller pair
30. Upon further reverse rotation of the front roller pair
30 by the first driving section 31, the waste fibers 8a can
be drawn out from the air-jet spinning device 9. The waste
fibers 8a that fall at this stage are sucked and removed
by the sucking and removing device 29.
[0045] If the front roller pair 30 is excessively reverse-
rotated, the waste fibers 8a will be unfavorably conveyed
into the drafting device 7. Hence, it is preferable that the
reverse rotation of the front roller pair 30 is stopped after
an appropriate duration. The front roller pair 30 can be
stopped after a fixed duration that is set beforehand or a
duration that is calculated according to the fiber length,
the fiber type, and the like.
[0046] Next, the air-jet spinning device 9 moves away
from the front roller pair 30 that has come to a stop (see
FIG. 5B). Even if the waste fibers 8a are not yet drawn
out from the air-jet spinning device 9, by the movement
of the air-jet spinning device 9 while the waste fibers 8a
are gripped at one end by the front roller pair 30, the
waste fibers 8a are drawn out from the air-jet spinning
device 9. Further movement of the air-jet spinning device
9 away from the front roller pair 30 causes separation of
the second holder 70 from the first holder 60 (see FIG.
6A). In the present embodiment, the air-jet spinning de-
vice 9 is moved along the fiber traveling direction. How-
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ever, the air-jet spinning device 9 can be moved in a
perpendicular direction to the fiber traveling direction (in
upward and downward directions in FIGS. 6A and 6B or
toward front and back of the sheet surface).
[0047] Next, as shown in FIG. 6B, the front roller pair
30 rotates in the direction of rotation during spinning
(hereinafter, "forward rotation"). With this action, the
waste fibers 8a drawn out from the air-jet spinning device
9 are conveyed to the outside of the drafting device 7.
The waste fibers 8a conveyed to the outside of the draft-
ing device 7 are sucked and removed by the sucking and
removing device 29.
[0048] In the state where the first holder 60 has been
separated from the second holder 70, the air-jet spinning
device 9 injects compressed air from the nozzle 63. In
the present embodiment, at least some of the waste fibers
8a are drawn out from the air-jet spinning device 9 by the
front roller pair 30. Hence, clogging of the fiber guide 61
with the fibers has already been reduced. The com-
pressed air injected from the nozzle 63 substantially thor-
oughly removes the waste fibers 8a left behind in the
fiber guide 61, and the like.
[0049] Next, the air-jet spinning device 9 moves toward
the front roller pair 30 (see FIG. 7A). Thereafter, the front
roller pair 30 and the other drafting roller pairs rotate for-
ward to draft the sliver 15, and the air-jet spinning device
9 spins the fiber bundle 8 (see FIG. 7B). With this action,
the spinning is started.
[0050] As explained above, the spinning machine ac-
cording to the present embodiment includes the drafting
device 7, the air-jet spinning device 9, and the first driving
section 31. The drafting device 7 includes the plural draft-
ing roller pairs, including the front roller pair 30, that draft
the fiber bundle 8. The air-jet spinning device 9 carries
out spinning to twist the fiber bundle 8 drafted by the
drafting device 7 to form the spun yarn 10. The first driving
section 31 reverse-rotates (rotates in the second direc-
tion) the front roller pair 30 when the fiber bundle 8 is
discontinuous between the drafting device 7 and the air-
jet spinning device 9 before the start of spinning.
[0051] The reverse-rotation of the front roller pair 30
enables the front roller pair 30 to grip and draw out the
waste fibers 8a clogging the air-jet spinning device 9.
Hence, even when the waste fibers 8a clog the air-jet
spinning device 9 when the spinning has stopped, the
waste fibers 8a are automatically removed and spinning
is started, and thereby productivity can be enhanced.
[0052] In the spinning machine according to the
present embodiment, the air-jet spinning device 9 in-
cludes the fiber guide 61 with the fiber guiding opening
61a that guides the fiber bundle 8 into the air-jet spinning
device 9.
[0053] The fiber guide 61 is located near the front roller
pair 30. Therefore, even if the waste fibers 8a are clog-
ging the fiber guiding opening 61a, the waste fibers 8a
can be easily drawn out from the air-jet spinning device 9.
[0054] In the spinning machine according to the
present embodiment, after the front roller pair 30 is re-

verse-rotated and before beginning the spinning, the first
driving section 31 rotates the front roller pair 30 forward.
[0055] With this action, the front roller pair 30 can con-
vey the waste fibers 8a to the outside of the drafting de-
vice 7.
[0056] The spinning machine according to the present
embodiment includes the cylinder 81 that causes the air-
jet spinning device 9 to move toward or away from the
front roller pair 30. After the reverse rotation of the front
roller pair 30, the cylinder 81 causes the air-jet spinning
device 9 to move away from the front roller pair 30.
[0057] With this action, because the air-jet spinning de-
vice 9 separates from the front roller pair 30, the waste
fibers 8a can be reliably drawn out from the air-jet spin-
ning device 9.
[0058] Exemplary embodiments of the present inven-
tion are explained above; however, the above structure
can be modified, for example, as explained below.
[0059] In the above embodiment, to remove the waste
fibers 8a, the front roller pair 30 is rotated forward after
it is reverse-rotated. Alternatively, the waste fibers 8a
can be removed from the air-jet spinning device 9 by only
reverse-rotating the front roller pair 30. For example,
when the front roller 20 and the apron belt 18 are located
away from each other by a longer distance, the waste
fibers 8a that are drawn out cannot easily clog the apron
belt 18, and hence the forward rotation of the front roller
pair 30 can be omitted.
[0060] In the above embodiment, movement of the air-
jet spinning device 9 is realized by the swinging of the
first arm 65 and the second arm 75. The movement of
the air-jet spinning device 9, however, can be realized,
for example, by moving along a rail in a parallel manner.
[0061] In the above embodiment, the present invention
is applied to the air-jet spinning device 9 that performs
spinning with the nozzle 63 and the hollow guide shaft
71. The present invention can, however, be applied to
air-jet spinning devices that perform air-jet spinning by
other methods. For example, the present invention can
be applied to the air-jet spinning device disclosed in Pat-
ent Application No. 2011-38210 that performs air-jet spin-
ning by the action of swirling air currents from two differ-
ent directions.
[0062] In the above embodiment, the unclogging proc-
ess of the air-jet spinning device 9 is performed in all the
spinning units 2, regardless of whether clogging has ac-
tually occurred. Alternatively, a sensor that detects clog-
ging in the air-jet spinning device 9 can be arranged, and
the above process can be performed only in the spinning
unit 2 in which clogging has occurred. In this case, the
rotation of the drafting roller pair (front roller pair 30) of
each spinning unit 2 is controlled separately. Further-
more, after suspension of spinning, instead of performing
the unclogging process, spinning can be first restarted,
and the unclogging process can be performed only when
the spinning fails to restart successively for a predeter-
mined number of times, after which spinning can be re-
started. When spinning is suspended or stopped, after
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the back roller 16 comes to a stop, the rotation of the
third roller 17, the middle roller 19, and the front roller 20
can be continued to discharge the fiber bundle 8 that is
left behind between the middle roller 19 and the front
roller 20, and thereafter the rotation of the third roller 17,
the middle roller 19, and the front roller 20 can be stopped.
[0063] In the above embodiment, the front roller pair
30 is reverse-rotated and thereafter the air-jet spinning
device 9 is moved and the waste fibers 8a are removed
by blowing air from the nozzle 63. Alternatively, the air-
jet spinning device 9 can be moved first and the waste
fibers 8a can be removed by blowing air from the nozzle
63, and thereafter the air-jet spinning device 9 can be
moved back and the front roller pair 30 can be reverse-
rotated to unclog the air-jet spinning device 9. As yet
another alternative, the movement of the air-jet spinning
device 9 can be omitted altogether and the front roller
pair 30 can be reverse-rotated and thereafter rotated for-
ward.
[0064] In the above embodiment, the back roller 16,
the third roller 17, and the middle roller 19 are driven by
a single driving section (the second driving section 32).
A separate driving section, however, can be used to drive
each drafting roller. Alternatively, the back roller 16 and
the third roller 17 can be driven by a common driving
section, and the middle roller 19 can be driven by a sep-
arate driving section.
[0065] The guide needle 61b can be omitted, and the
function of the guide needle 61b can be realized with the
downstream end of the fiber guide 61.
[0066] Instead of arranging a separate yarn joining de-
vice 23 for each spinning unit 2, a configuration can be
adopted in which a work carrier is arranged that is capa-
ble of moving among the spinning units 2 to perform yarn
joining wherever required. Moreover, instead of the con-
figuration in which the yarn path is bent at the position of
the yarn pooling device 22, a configuration can be adopt-
ed in which the yarn path from the drafting device 7 to
the winding section 26 is linear. Another configuration
can be adopted in which the yarn path runs from top to
bottom in a height direction of the spinning machine.
[0067] In the above embodiment, the spun yarn 10
formed by the air-jet spinning device 9 is wound by the
winding section 26 to form the package 50. Instead, a
configuration can be adopted in which a knitting machine,
and the like, is arranged downstream of the air-jet spin-
ning device 9.
[0068] According to an aspect of the present invention,
the spinning machine includes a drafting device, an air-
jet spinning device, and a first driving member. The draft-
ing device includes plural drafting roller pairs, including
a front roller pair, and drafts a fiber bundle. The air-jet
spinning device carries out spinning to twist the fiber bun-
dle drafted by the drafting device to form a yarn. The first
driving member rotates, when the fiber bundle is discon-
tinuous between the drafting device and the air-jet spin-
ning device before start of the spinning, the front roller
pair in a second direction that is opposite to a first direc-

tion that is a rotational direction during the spinning.
[0069] With the above structure, because the front roll-
er pair is rotated in the second direction, the fibers clog-
ging the air-jet spinning device can be gripped by the
front roller pair and drawn out. Hence, even when the
fibers clog the air-jet spinning device when the spinning
has stopped, the fibers clogging the air-jet spinning de-
vice are automatically removed and the spinning is start-
ed, and thereby productivity can be enhanced.
[0070] In the spinning machine, the air-jet spinning de-
vice includes a fiber guide with a fiber guiding opening
that guides the fiber bundle into the air-jet spinning de-
vice.
[0071] Because the fiber guide is located near the front
roller pair, even if the fibers clog the fiber guide opening,
the fibers can be easily drawn out from the air-jet spinning
device.
[0072] In the spinning machine, the first driving section
rotates the front roller pair in the first direction after the
front roller pair is rotated in the second direction and be-
fore the spinning is started by the air-jet spinning device.
[0073] With this structure, the fibers drawn out from
the air-jet spinning device by the front roller pair are con-
veyed to the outside of the drafting device.
[0074] The spinning machine further includes a second
driving section that drives the drafting roller pairs other
than the front roller pair.
[0075] With this structure, the front roller pair can be
rotated independently of the other drafting roller pairs.
Consequently, the front roller pair can be rotated while
the back roller pair, and such like, is stopped.
[0076] The spinning machine includes a moving mem-
ber capable of moving the air-jet spinning device away
from or toward the front roller pair. The moving member
moves the air-jet spinning device away from the front
roller pair after the first driving section rotates the front
roller pair in the second direction.
[0077] With this structure, because the air-jet spinning
device is separated from the front roller pair, the fibers
can be reliably drawn out from the air-jet spinning device.
[0078] In the above spinning machine, the air-jet spin-
ning device includes a nozzle block and a hollow guide
shaft. The nozzle block includes a nozzle through which
the air that is to be injected into the spinning chamber for
generating a swirling air current passes. The fiber bundle
that is twisted by the swirling air current in the spinning
chamber passes through the hollow guide shaft. After
the moving member moves the air-jet spinning device in
the separating direction from the front roller pair, the noz-
zle block and the hollow guide shaft separate from each
other and the air is injected through the nozzle.
[0079] Because at least some of the fibers are drawn
out by the front roller pair, by injecting the air from the
nozzle after the front roller pair is rotated in the second
direction, the fibers left behind in the air-jet spinning de-
vice can be removed.
[0080] In the spinning machine, the moving member
causes the air-jet spinning device to move closer to the
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front roller pair before the first driving section rotates the
front roller pair in the second direction.
[0081] With this structure, the fibers clogging the air-
jet spinning device can be more reliably gripped and
drawn out by the front roller pair.
[0082] In the spinning machine, a rotation speed of the
front roller pair in the second direction is slower than a
rotation speed of the front roller pair in the first direction
during the spinning.
[0083] With this structure, the fibers clogging the air-
jet spinning device can be drawn out at a speed that does
not cause the fibers to break.
[0084] The spinning machine further includes a suck-
ing and removing device that sucks and removes the
fibers drawn out by the rotation of the front roller pair in
the second direction.
[0085] With this structure, the fibers drawn out from
the air-jet spinning device can be prevented from adher-
ing to other members.
[0086] The spinning machine includes plural spinning
units. Each of the spinning units includes the plural draft-
ing roller pairs, the air-jet spinning device, and the first
driving member.
[0087] With this structure, for example, the front roller
pair can be rotated in the second direction only in the
spinning unit in which there is a possibility of the fibers
clogging the air-jet spinning device.
[0088] According to another aspect of the present in-
vention, a fiber removal method draws out fibers clogging
the air-jet spinning device by causing the front roller pair
of the drafting device to rotate, when the fiber bundle
between the drafting device and the air-jet spinning de-
vice is discontinuous before the start of spinning, in the
direction opposite to the rotational direction during the
spinning.
[0089] With this structure, by rotating the front roller
pair in the second direction, the fibers clogging the air-
jet spinning device can be gripped and drawn out by the
front roller pair. Hence, even when the fibers clog the air-
jet spinning device when the spinning has stopped, the
fibers clogging the air-jet spinning device are automati-
cally removed and the spinning is started, and thereby
productivity can be enhanced.

Claims

1. A spinning machine comprising:

a drafting device (7) that includes plural drafting
roller pairs, including a front roller pair (30), and
adapted to draft a fiber bundle (15);
an air-jet spinning device (9) adapted to carry
out spinning to twist the fiber bundle (8) drafted
by the drafting device (7) to form a yarn (10); and
a first driving section (31) adapted to rotate,
when the fiber bundle (8) is discontinuous be-
tween the drafting device (7) and the air-jet spin-

ning device (9) before start of the spinning, the
front roller pair (30) in a second direction that is
a direction opposite to a first direction that is a
rotational direction during the spinning.

2. The spinning machine as claimed in Claim 1, wherein
the air-jet spinning device (9) includes a fiber guide
(61) with a fiber guiding opening (61a) adapted to
guide the fiber bundle (8) into the air-jet spinning
device (9).

3. The spinning machine as claimed in Claim 1 or Claim
2, wherein the first driving section (31) is adapted to
rotate the front roller pair (30) in the first direction
after the front roller pair (30) is rotated in the second
direction and before the spinning is started by the
air-jet spinning device (9).

4. The spinning machine as claimed in any one of
Claims 1 to 3, further comprising a second driving
section (32) adapted to drive the drafting roller pairs
other than the front roller pair (30).

5. The spinning machine as claimed in any one of
Claims 1 to 4, further comprising a moving member
(81) adapted to be capable of moving the air-jet spin-
ning device (9) away from or toward the front roller
pair (30), the moving member (81) being adapted to
move the air-jet spinning device (9) away from the
front roller pair (30) after the first driving section (31)
rotates the front roller pair (30) in the second direc-
tion.

6. The spinning machine as claimed in Claim 5, wherein
the air-jet spinning device (9) includes
a nozzle block (60) that has a nozzle (63) through
which air to be injected into a spinning chamber (62)
for generating a swirling air current passes; and
a hollow guide shaft (71) through which the fiber bun-
dle (8) that is twisted in the spinning chamber (62)
by the swirling air current passes,
the air is injected from the nozzle (63) after the mov-
ing member (81) causes the air-jet spinning device
(9) to move away from the front roller pair (30), and
the nozzle block (60) and the hollow guide shaft (71)
separate from each other.

7. The spinning machine as claimed in Claim 5 or Claim
6, wherein the moving member (81) is adapted to
cause the air-jet spinning device (9) to move closer
to the front roller pair (30) before the first driving sec-
tion (31) rotates the front roller pair (30) in the second
direction.

8. The spinning machine as claimed in any one of
Claims 1 to 7, wherein a rotation speed of the front
roller pair (30) in the second direction is slower than
a rotation speed of the front roller pair (30) in the first
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direction during the spinning.

9. The spinning machine as claimed in any one of
Claims 1 to 8, further comprising a sucking and re-
moving device (29) adapted to suck and remove fib-
ers drawn out by the rotation of the front roller pair
(30) in the second direction.

10. The spinning machine as claimed in any one of
Claims 1 to 9 comprising plural spinning units (2),
wherein each spinning unit (2) includes plural draft-
ing roller pairs, the air-jet spinning device (9), and
the first driving section (31).

11. A fiber removal method for drawing out fibers clog-
ging an air-jet spinning device (9) by causing a front
roller pair (30) of a drafting device (7) to rotate, when
a fiber bundle (8) between the drafting device (7) and
the air-jet spinning device (9) is discontinuous before
start of spinning, in a direction opposite to a rotational
direction during the spinning.
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