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(54) AIR SPINNING DEVICE AND SPINNING MACHINE

(57) An air spinning device (9) has a first block (60)
and a second block (70). The first block (60) applies a
swirling airflow to a fiber bundle (8). The second block
(70) is arranged downstream of the first block (60) in a
fiber traveling direction, and guides the fiber bundle fur-
ther towards the downstream side. The second block (70)
can perform a first separation operation in which the sec-
ond block (70) is linearly moved away from the first block
(60) along the fiber traveling direction, and a second sep-
aration operation which is performed after the first sep-
aration operation, the second separation operation being
an operation in which an orientation of the second block
(70) is changed while moving in a direction different from
that in the first separation operation.
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Description

TECHNICAL FIELD

[0001] The present invention mainly relates to an air
spinning device in which a second block can be moved
away from a first block.

BACKGROUND ART

[0002] An air spinning device of Patent Document 1
includes a nozzle holder as a first block, a spindle mem-
ber as a second block, and a cylinder. The nozzle holder
and the spindle member are connected via a linear guide
rod. Driving the cylinder enables the spindle member to
be slid along the guide rod. Accordingly, the spindle mem-
ber can be moved away from the nozzle holder, and then
the fiber clogged between the spindle member and the
nozzle holder can be removed.
[0003] An air spinning device of Patent Document 2
includes a first block, a second block, and a cylinder. The
first block generates a swirling airflow for a fiber bundle
conveyed from a draft device. The second block gener-
ates a swirling airflow in a direction different from that of
the first block for the fiber bundle conveyed from the first
block. The first block and the second block are mounted
so as to be swung around a common swinging shaft.
Driving the cylinder allows the first block and the second
block to be integrally swung so as to move away from
the draft device. Furthermore, driving the cylinder over a
certain level allows only the first block to make contact
with a stopper. Thereby, the second block is swung so
as to move away from the first block. Accordingly, the
fiber clogged between the draft device and the first block,
and the fiber clogged between the first block and the sec-
ond block can be removed.

PRIOR-ART DOCUMENTS

PATENT DOCUMENTS

[0004]

PATENT DOCUMENT 1: Japanese Patent Applica-
tion Laid-Open No. 1996-218233
PATENT DOCUMENT 2: Japanese Patent Applica-
tion Laid-Open No. 2011-38210

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] In order to remove the fiber clogged between
the first block and the second block, it is preferable to
visually inspect a downstream side of the first block and
an upstream side of the second block by separating the
first block and the second block from each other. The air
spinning device of Patent Document 1 has a configura-

tion in which the spindle member is moved away from
the nozzle holder by linearly sliding the spindle member.
Therefore, a large amount of sliding is needed for visually
inspecting the downstream side of the first block and the
upstream side of the second block. However, in the large
amount of sliding, a space in view of the sliding amount
needs to be provided around the air spinning device.
[0006] In Patent Document 2, since a nozzle in a tip of
the second block is a precision component, it is not pref-
erable that the nozzle makes contact with the first block.
Therefore, the second block needs to be moved away
from the first block in an angle close to a straight line (in
a fiber traveling direction). In this case, a swinging shaft
needs to be arranged at a distance (an arm length needs
to be extended). However, if the arm is extended, a size
of the air spinning machine becomes large. In addition,
if the second block is separated in an angle close to a
straight line, a space in view of the swinging of the second
block needs to be provided around the air spinning de-
vice.
[0007] A primary object of the present invention is to
provide a compact configuration in an air spinning device
in which the second block can be moved away from the
first block.

MEANS FOR SOLVING THE PROBLEMS AND EF-
FECTS THEREOF

[0008] In a first aspect of the present invention, an air
spinning device includes a first block and a second block.
A travel path for guiding a fiber bundle is formed in the
first block. The second block is arranged downstream of
the first block in a fiber traveling direction, and guides the
fiber bundle further downstream. The second block can
perform a first separation operation and a second sepa-
ration operation after the first separation operation. The
first separation operation is an operation in which the
second block is linearly moved away from the first block
along the fiber traveling direction. The second separation
operation is an operation in which the second block
moves in a direction or changes its orientation different
from that of the first separation operation.
[0009] Accordingly, performing the first separation op-
eration can prevent the first block and the second block
from coming in contact with each other, and in this con-
dition, performing the second separation operation ena-
bles to set a position of the second block in a small
amount of movement such that the downstream side of
the first block and the upstream side of the second block
can be visually inspected. Accordingly, a space provided
around the air spinning device can be reduced and a size
of the air spinning device can be reduced.
[0010] In the air spinning device, the first block is mov-
able. Accordingly, the fiber clogged in the upstream side
in the fiber traveling direction of the first block can be
removed.
[0011] In the air spinning device, the first block is
moved toward a same direction as that of the second
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block at least when the second block performs the first
separation operation. Accordingly, since the direction in
which the first block and the second block are moved
away is same, a power transmission mechanism can be
simplified.
[0012] In the air spinning device, the second separa-
tion operation is a moving operation in arc motion. Ac-
cordingly, a position of the second block can be set in a
smaller amount of movement such that the downstream
side of the first block and the upstream side of the second
block can be visually inspected.
[0013] The air spinning device includes a guide mem-
ber and an insertion member. The guide member has a
guide groove including a linear first portion and a second
portion formed along a direction different from that of the
first portion. The insertion member inserted into the guide
groove is moved with the second block along the guide
groove. Accordingly, the second block can perform the
first separation operation and the second separation op-
eration with a simple configuration.
[0014] The air spinning device includes a driving part
that generates a power for allowing the second block to
perform the first separation operation and the second
separation operation. Accordingly, the power transmis-
sion mechanism can be simplified.
[0015] In the air spinning device, the driving part in-
cludes at least one of a cylinder, a ball screw and a motor,
or a linear motor. Accordingly, the second block can per-
form the first separation operation and the second sep-
aration operation with a simple configuration.
[0016] The air spinning device includes a guide rail, a
sliding part, and a sealing member. The guide rail is pro-
vided along an arrangement direction of the first block
and the second block. The sliding part is moved with the
second block along the guide rail by the power of the
driving part. The sealing member covers a gap between
the guide rail and the sliding part. Accordingly, the fiber
can be prevented from adhering to the gap between the
guide rail and the sliding part. Therefore, the frequency
of maintenance can be decreased.
[0017] In the air spinning device, at least the first block,
the second block, the driving part, the guide rail, and the
sliding part are integrally removable. Accordingly, since
a number of parts can be integrally removed, the main-
tenance performance can be improved.
[0018] In the air spinning device, the driving part ad-
justs the position of the second block with respect to the
first block in the fiber traveling direction. Accordingly, a
space between the first block and the second block can
be varied depending on details of maintenance, for ex-
ample.
[0019] In the air spinning device, the driving part is con-
figured to control a moving speed of the second block
with respect to the first block. Accordingly, for example,
by decreasing the speed of the second block before the
first block comes in contact with the second block, an
impact when the first block comes in contact with the
second block can be reduced.

[0020] In the air spinning device, the second separa-
tion operation is the operation in which the second block
is moved in the direction different from that of the first
separation operation and thereby the orientation of the
second block is changed. Accordingly, a position of the
second block can be set in a smaller distance such that
the downstream side of the first block and the upstream
side of the second block can be visually inspected.
[0021] In the air spinning device, the first block includes
a swirling airflow generating nozzle for passing air that
is ejected for generating a swirling airflow in a spinning
chamber. The second block includes a hollow guide shaft
for passing the fiber bundle that is twisted by effect of the
swirling airflow in the spinning chamber. Accordingly, in
the air spinning device including the first block and the
hollow guide shaft, the hollow guide shaft can be moved
in a compact space.
[0022] In the air spinning device, the first block includes
a first nozzle for passing air that is ejected for causing
effect of the swirling airflow in a first direction on the fiber
bundle. The second block includes a second nozzle for
passing air that is ejected for causing effect of a swirling
airflow in a second direction opposing to the first direction
on the fiber bundle. Accordingly, in the air spinning device
in which two nozzles are arranged in straight line, the
second block can be moved in a compact space.
[0023] In a second aspect of the present invention, a
spinning machine includes the air spinning device, a draft
device, and a winding part. The draft device drafts the
fiber bundle spun by the air spinning device. The winding
part winds the yarn formed by the air spinning device into
a package.
[0024] Accordingly, since a space around the air spin-
ning device can be reduced, a compact configuration of
the spinning machine can be achieved.
[0025] In the spinning machine, the first block is linearly
moved away from the draft device along the fiber traveling
direction. Accordingly, a position where the fiber travels
can be prevented from being displaced when the first
block is moved away from the draft device and then re-
turned to the original position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026]

[Fig. 1] A side view showing a configuration of a spin-
ning unit including an air spinning device according
to a first embodiment of the present invention.
[Fig. 2] Fig. 2A is a side view of the air spinning de-
vice. Fig. 2B is a plan view of the air spinning device.
[Fig. 3] A cross-sectional view showing an internal
structure of the air spinning device.
[Fig. 4] Fig. 4A, Fig. 4B, and Fig. 4C are diagrams
showing a movement of a first block and a second
block.
[Fig. 5] Fig. 5A is a diagram schematically showing
a configuration and movement of Prior Art 1. Fig. 5B
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is a diagram schematically showing a configuration
and movement of Prior Art 2.
[Fig. 6] Fig. 6A and Fig. 6B are diagrams schemati-
cally showing a configuration and movement of a
modification.
[Fig. 7] Fig. 7A and Fig. 7B are side views of an air
spinning device of a second embodiment.
[Fig. 8] is a graph showing a change of speed when
the second block is moved from a spinning position
to a maintenance position.
[Fig. 9] is a graph showing a change of speed when
the second block is moved from a maintenance po-
sition to a spinning position.

EMBODIMENT FOR CARRYING OUT THE INVENTION

[0027] Next, a fine spinning machine (spinning ma-
chine) according to a first embodiment of the present
invention will be described with reference to the draw-
ings. In this specification, the terms "upstream" and
"downstream" mean upstream and downstream with re-
spect to a traveling direction of a fiber bundle and a spun
yarn at a time of spinning.
[0028] The fine spinning machine includes a plurality
of spinning units 2 arranged side by side, a machine con-
trol device (not shown) that centrally manages the spin-
ning units, and at least one collecting device (not shown)
provided with respect to the plurality of spinning units 2.
In each of the spinning units 2, a fiber bundle 8 fed from
a draft device 7 is spun by an air spinning device 9, and
thereby a spun yarn 10 is formed. The spun yarn 10 is
wound by a winding part 26, thereby a package 50 is
formed.
[0029] As shown in Fig. 1, each of the spinning units
2 includes the draft device 7, the air spinning device 9,
a yarn accumulation device 22, a yarn joining device 23,
a yarn monitoring device 25, and the winding part 26,
which are arranged in this order from upstream to down-
stream. Each of the parts provided in the spinning units
2 is controlled by a unit controller 30 provided in the rel-
evant spinning unit 2. In Fig. 1, arrows are merely illus-
trated with respect to some of objects controlled by the
unit controller 30. Each of the parts provided in the spin-
ning units 2 may be controlled by the machine control
device.
[0030] The draft device 7 includes four draft rollers,
which are a back roller 16, a third roller 17, a middle roller
19 having an apron belt 18 made of rubber, and a front
roller 20, which are arranged in this order from upstream.
Each of the draft rollers is rotationally driven at a prede-
termined rotational speed. The draft device 7 has oppos-
ing rollers that are opposed to each of the draft rollers.
[0031] The draft device 7 conveys a sliver 15 that is
fed from a sliver case (not shown) via a sliver guide while
sandwiching the sliver 15 between the plurality of draft
rollers and the plurality of opposing rollers. Accordingly,
the sliver 15 is stretched (drafted) until a predetermined
amount of fibers (or thickness) is obtained, and the fiber

bundle 8 is formed.
[0032] The air spinning device 9 is arranged immedi-
ately downstream of the front roller 20. The fiber bundle
8 drafted by the draft device 7 is supplied to the air spin-
ning device 9. The air spinning device 9 applies twists to
the fiber bundle 8 fed from the draft device 7, and thus
produces the spun yarn 10. In this embodiment, a pneu-
matic spinning device which applies twists to the fiber
bundle 8 by using swirling airflow is adopted. The detailed
configuration of the air spinning device 9 will be described
later.
[0033] A delivery roller 21 and a nip roller capable of
being moved to make contact with and away from the
delivery roller 21 are provided downstream of the air spin-
ning device 9. By rotationally driving the delivery roller
21 under a state in which the spun yarn 10 fed from the
air spinning device 9 is sandwiched between the delivery
roller 21 and the nip roller, the spun yarn 10 can be fed
to the winding part 26.
[0034] 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 accumula-
tion device 22. The first guide 46 is movable for pulling
the spun yarn 10 to the yarn accumulation device 22 at
a time of yarn joining, for example.
[0035] The yarn accumulation device 22 is provided
downstream of the first guide 46. The yarn accumulation
device 22 includes a yarn accumulation roller 41, an elec-
tric motor 42 that allows the yarn accumulation roller 41
to be rotationally driven, and a yarn hooking member 43.
The spun yarn 10 is temporally accumulated by being
wound onto an outer circumferential surface of the yarn
accumulation roller 41.
[0036] The yarn hooking member 43 is mounted in a
downstream end portion of the yarn accumulation roller
41. The yarn hooking member 43 is rotatably supported
relative to the yarn accumulation roller 41. A permanent
magnet is mounted on either one of the yarn hooking
member 43 or the yarn accumulation roller 41. A mag-
netic hysteresis material is mounted on the other one.
These magnetic means lead to generation of a torque
that acts against the rotation of the yarn hooking member
43 relative to the yarn accumulation roller 41. Therefore,
only when force that surpasses the torque is applied
(when the tension over a predetermined amount is ap-
plied) to the yarn hooking member 43, the yarn hooking
member 43 rotates relatively with respect to the yarn ac-
cumulation roller 41 and the spun yarn 10 wound onto
the yarn accumulation roller 41 can be unwound. When
the force that surpasses the torque is not applied to the
yarn hooking member 43, the yarn accumulation roller
41 rotates integrally with the yarn hooking member 43
and the spun yarn 10 is accumulated around the yarn
accumulation roller 41.
[0037] As such, the yarn accumulation device 22 op-
erates to unwind the spun yarn 10 when the yarn tension
in a downstream side is increased, whereas the yarn ac-
cumulation device 22 operates to stop unwinding the
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spun yarn 10 when the yarn tension is decreased (when
the spun yarn 10 is likely to slack). Thereby, the yarn
accumulation device 22 can eliminate a slack of the spun
yarn 10 and apply an appropriate tension to the spun
yarn 10. Since the yarn hooking member 43 operates to
absorb a fluctuation of the tension that is applied to the
spun yarn 10 located between the yarn accumulation de-
vice 22 and the winding part 26 as described above, the
fluctuation of the tension can be prevented from affecting
the spun yarn 10 located between the spinning device 9
and the yarn accumulation device 22.
[0038] With respect to an installation surface of the fine
spinning machine, although a yarn traveling direction in
an upstream side of the yarn accumulation device 22 is
arranged in a substantially horizontal direction, the yarn
traveling direction in a downstream side of the yarn ac-
cumulation device 22 is facing diagonally upward. There-
fore, a yarn path during winding of the spun yarn 10 is
largely (90° or greater) bent by the yarn accumulation
device 22.
[0039] A second guide 47 that guides the spun yarn
10 unwound from the yarn accumulation roller 41 is pro-
vided downstream of the yarn accumulation roller 41.
[0040] The yarn joining device 23 is provided down-
stream of the second guide 47. The yarn joining device
23 performs yarn joining of the spun yarn 10 (a first yarn)
from the air spinning device 9 and the spun yarn 10 (a
second yarn) from the package 50 when the spun yarn
10 is disconnected between the air spinning device 9 and
the package 50 for some reason. In this embodiment,
the yarn joining device 23 is configured as a splicer device
that twists yarn ends together using a swirling airflow
generated by compressed air. However, the yarn joining
device 23 is not limited to the above-described splicer
device. For example, a mechanical knotter may also be
used.
[0041] The spinning unit 2 includes a guide device that
guides the spun yarn 10 to the yarn joining device 23.
The guide device has a first guide device 27 for conveying
the first yarn and a second guide device 28 for conveying
the second yarn to the yarn joining device 23.
[0042] A base end portion of the first guide device 27
is swingably supported. The first guide device 27 is ver-
tically swingable around the base end portion. The first
guide device 27 having a hollow shape is connected to
a blower (not shown) and can generate a suction airflow.
The first guide device 27 can catch a yarn end of the first
yarn fed from the delivery roller 21 by swinging downward
(see a chain line in Fig. 1). At this time, although the
delivery roller 21 and the nip roller are in contact with
each other in this embodiment, the delivery roller 21 and
the nip roller may not be making contact with each other.
The first guide device 27 can convey the first yarn to the
yarn joining device 23 by swinging upward after catching
the first yarn.
[0043] The base end portion of the second guide de-
vice 28 is swingably supported. The second guide device
28 is vertically swingable around the base end portion.

The second guide device 28 having a hollow shape is
connected to a blower (not shown) and can generate a
suction airflow. The second guide device 28 can catch a
yarn end of the second yarn by swinging upward (see
the chain line in Fig. 1). The second guide device 28 can
convey the second yarn to the yarn joining device 23 by
swinging downward after catching the second yarn.
[0044] By operating the yarn joining device 23 under
this state, the first yarn and the second yarn are joined
thereby achieving a continuous state of the spun yarn 10
between the air spinning device 9 and the package 50.
Accordingly, the winding of the spun yarn 10 into the
package 50 can be restarted.
[0045] The yarn monitoring device 25 is provided
downstream of the yarn joining device 23. The yarn mon-
itoring device 25 monitors a thickness of the travelling
spun yarn 10 by a capacitance sensor (not shown). The
yarn monitoring device 25 transmits a yarn defect detec-
tion signal to the unit controller 30 when detecting a yarn
defect of the spun yarn 10 (a portion having abnormality
in the thickness or the like of the spun yarn 10). When
the unit controller 30 receives the yarn defect detection
signal, a cutter 24 (yarn cutting device) arranged near
the yarn monitoring device 25 is driven to cut the spun
yarn 10. The yarn monitoring device 25 is not limited to
the capacitance sensor. For example, a light transmis-
sion sensor may be used for monitoring the thickness of
the spun yarn 10. Foreign substances contained in the
spun yarn 10 may be monitored as the yarn defect.
[0046] The winding part 26 is arranged downstream of
the yarn accumulation device 22. The winding part 26
includes a cradle arm 52 and a winding drum 53. The
yarn path from the yarn accumulation device 22 to the
winding part 26 is bent and guided by a downstream
guide 48.
[0047] A winding tube 51 around which the spun yarn
10 is wound is rotatably supported by the cradle arm 52.
The cradle arm 52 is swingable around its base end por-
tion. Accordingly, even when a diameter of the package
50 increases accompanying the winding of the spun yarn
10 around the winding tube 51, the winding of the spun
yarn 10 can be continued appropriately.
[0048] By the driving force of a winding drum driving
motor (not shown) being transmitted, the winding drum
53 rotates while making contact with an outer circumfer-
ential surface of the winding tube 51 or the package 50.
A traverse groove (not shown) is formed on an outer cir-
cumferential surface of the winding drum 53. The
traverse groove allows the spun yarn 10 to be traversed
in a predetermined width. Accordingly, the winding part
26 can form the package 50 by winding the spun yarn 10
onto the winding tube 51 while traversing the spun yarn
10.
[0049] Next, a configuration of the air spinning device
9 will be described with reference to Fig. 2A, Fig. 2B and
Fig. 3.
[0050] As shown in Fig. 2A, the air spinning device 9
includes a first block 60, a second block 70, a base part
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80 and a power transmission part 90.
[0051] The first block 60 is arranged in an upstream
end portion of the air spinning device 9. As shown in Fig.
3, the first block 60 includes a fiber guide 61, a spinning
chamber 62, and a swirling airflow generating nozzle 63.
[0052] The fiber guide 61 guides the fiber bundle 8
drafted by the draft device 7 toward the inside of the air
spinning device 9. The fiber guide 61 has a fiber inlet port
61a, a guide needle 61b, and a travel path 61c. The fiber
bundle 8 drafted by the draft device 7 is introduced from
the fiber inlet port 61a, passed through the travel path
61c so as to wrap around the guide needle 61b, and
guided into the spinning chamber 62. In the air spinning
device 9, the air from the swirling airflow generating noz-
zle 63 is ejected into the spinning chamber 62 and there-
by the swirling airflow acts upon the fiber bundle 8 within
the spinning chamber 62.
[0053] The second block 70 includes a hollow guide
shaft 71 and a yarn passage 72. The yarn passage 72
is formed on the axial center of the hollow guide shaft
71. The swirling airflow that is caused by the air ejected
from the swirling airflow generating nozzle 63 allows a
rear end of the fibers in the fiber bundle 8 to be swung
around a distal end of the hollow guide shaft 71. Accord-
ingly, twists are applied to the fiber bundle 8 and the spun
yarn 10 is formed. The spun yarn 10 is fed through the
yarn passage 72 and out from a downstream yarn outlet
(not shown) to the outside of the air spinning device 9.
[0054] As shown in Fig. 2A, the second block 70 in-
cludes a first pin (an insertion member) 73 and a second
pin 74 which protrude toward left direction and right di-
rection (direction orthogonal to a fiber traveling direction)
respectively. The first pin 73 is arranged downstream of
the second pin 74. At a time of spinning (a state shown
in Fig. 2A), the first pin 73 and the second pin 74 are
arranged so as to have a substantially same distance
(height) from the base part 80.
[0055] The base part 80 is a rectangular frame-shaped
member. The base part 80 is included in an end portion
at one side (at a lower side in this embodiment) of the air
spinning device 9. As shown in Fig. 2A and Fig. 2B, two
guide rails 81, a sliding part 82, and a cylinder (driving
part) 83 are mounted to the base part 80.
[0056] Each of two guide rails 81 is a rod-like member,
and arranged such that the longitudinal direction of the
guide rails 81 coincides with (is parallel to) the fiber
traveling direction. The total of two guide rails 81 are ar-
ranged parallel to each other.
[0057] The sliding part 82 supports the first block 60
and the second block 70. The sliding part 82 has rail
insertion holes 82a for receiving the guide rails 81 (see
an enlarged cross-sectional view in Fig. 2A). As shown
in the enlarged cross-sectional view, the guide rails 81
are supported by the sliding part 82 via bushes 82b. Felt
seals (sealing members) 82c are mounted on the outer
side of the bushes 82b (in spaces between openings (in-
lets) of the rail insertion holes 82a and the bushes 82b).
Accordingly, the fiber can be prevented from entering the

inside of the bushes 82b. Instead of the felt seals 82c,
sealing members made of materials other than the felt
may be used.
[0058] The cylinder 83 enables a cylinder rod to be
moved by the air being supplied via a pipe (not shown).
The sliding part 82 is configured to be moved integrally
with the cylinder rod. Accordingly, by controlling the sup-
ply of the air to the cylinder 83, the sliding part 82 can be
slid.
[0059] The power transmission part 90 includes two
first guide plates 91 and two second guide plates (guide
members) 96. One of the first guide plates 91 and one
of the second guide plates 96 are arranged at one side
with respect to the fiber traveling path. The other first
guide plate 91 and the other second guide plate 96 are
arranged at the other side with respect to the fiber
traveling path. Two first guide plates 91 and two second
guide plates 96 that are mounted to the sliding part 82
via a predetermined member are slidable integrally with
the sliding part 82.
[0060] First guide groove 92 is formed through each
of the first guide plates 91. The longitudinal direction of
the first guide groove 92 is identical with the vertical di-
rection (a direction perpendicular to the fiber traveling
direction in a side view). The first guide groove 92 re-
ceives the above-described first pin 73.
[0061] A coil spring 93 is mounted on each of the first
guide plates 91. The coil spring 93 urges each of the first
guide plates 91 toward the direction shown by a bold
arrow in Fig. 2A. A restricting member 94 that restricts
the sliding or swinging of the first guide plates 91 is ar-
ranged at a lower end (a base end, an end portion in
base part 80 side) of at least one of the first guide plates
91. In a state shown in Fig. 2A (a normal state during the
spinning or the like), the first guide plates 91 are restricted
so as not to rotate over a restricted position by the re-
stricting member 94. The restricting member 94 is mount-
ed to the base part 80. Even when the sliding part 82 is
slid, a position of the restricting member 94 is not
changed. Therefore, when the sliding part 82 is slid, the
lower ends of the first guide plates 91 are pushed by the
restricting member 94 and thereby a force that surpasses
an urging force of the coil spring 93 acts. As a result, the
first guide plates 91 can be swung counterclockwise (in
a direction in which the second block 70 is moved away
from the first block 60) (see Fig. 4A to Fig. 4C that will
be described later). As shown in Fig. 2B, the two first
guide plates 91 are connected to each other by a coupling
part 95.
[0062] Two second guide plates 96 are arranged par-
allel to two first guide plates 91, and arranged inside with
respect to the two first guide plates 91 (at a position closer
to the second block 70 than the first guide plates 91).
Each of the second guide plates 96 has a second guide
groove (guide groove) 97. The second guide groove 97
includes a linear portion 97a formed in an upstream-side
and an arc-like portion 97b formed in a downstream side.
The linear portion 97a is a linear groove parallel to or
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substantially parallel to the fiber traveling direction. The
arc-like portion 97b is an arc-like groove formed in a di-
rection curved downstream and downward (a direction
away from the yarn path). Each of the second guide
grooves 97 receives the first pin 73 and the second pin
74. The first pin 73 is inserted in both of the first guide
groove 92 and the second guide groove 97.
[0063] As described above, in the air spinning device
9 of this embodiment, all parts including the cylinder 83
are mounted to the base part 80. That is, the air spinning
device 9 is modularized. Therefore, since the air spinning
device 9 can alone be removed from the fine spinning
machine with a small number of processes, the mainte-
nance can be easily performed.
[0064] Next, a method for moving the first block 60 and
the second block 70 at a time of maintenance will be
described with reference to Fig. 4A to Fig. 4C.
[0065] For example, when the operator instructs to per-
form the maintenance from a machine control device or
an operation part connected to the unit controller 30, or
when the sensor detects that the fiber is clogged in the
air spinning device 9, the unit controller 30 controls that
the air is supplied to the cylinder 83 and allows the sliding
part 82 to be slid downstream. The first block 60, the
second block 70 and the power transmission part 90 are
moved integrally with the sliding part 82 toward down-
stream (see Fig. 4B).
[0066] Accordingly, the first block 60 can be moved
away from the draft device 7. Since the first block 60 is
linearly slid along the fiber traveling direction, a traveling
path (yarn path) of the fiber bundle 8 is not changed even
if a position where the first block 60 is returned is slightly
displaced from a position before separation.
[0067] The sliding part 82 is slid downstream, and
thereby each of the lower ends of the two first guide plates
91 receives a force from the restricting member 94 and
two first guide plates 91 are swung in a counterclockwise
direction of Fig. 4B (see Fig. 4B). Accordingly, since each
of the first guide grooves 92 in the two first guide plates
91 pushes the first pin 73, the second block 70 is moved
downstream. Since the two first guide plates 91 are
swung around each of the lower ends, the distance of
sliding of the second block 70 is larger than the distance
of sliding of the first block 60. Accordingly, the second
block 70 can be moved away from the first block 60.
[0068] Since the first pin 73 and the second pin 74 are
moved along the linear portion 97a in each of the second
guide grooves 97 until the distance of sliding reaches a
predetermined value, the second block 70 is linearly
moved (first separation operation). Accordingly, a tip end
(the hollow guide shaft 71) in the second block 70 can
be prevented from coming in contact with the first block
60.
[0069] Then, the sliding part 82 is slid further down-
stream, and thereby the first pin 73 is moved along each
of the arc-like portions 97b and the second block 70 is
moved in arc motion (swinging motion) (second separa-
tion operation). At this time, since the second pin 74

keeps moving along each of the linear portions 97a, the
second block 70 is turned upward. That is, the second
block 70 changes its orientation. To be specific, the tip
end in the hollow guide shaft 71 (the fiber inlet port 61a)
is moved away from the yarn path. Accordingly, the hol-
low guide shaft 71 can be moved with a small distance
of sliding into a state in which the maintenance of the
hollow guide shaft 71 can be easily performed.
[0070] Next, a comparison between a conventional
separation method and the separation method in this em-
bodiment will be described with reference to schematic
views of Fig. 5A and Fig. 5B.
[0071] The configuration of Prior Art 1 shown in Fig.
5A is similar to that of Patent Document 1. The air spin-
ning device of Prior Art 1 includes a first block 101, a rail
102, a second block 103 and a cylinder 104. The rail 102
is arranged in a direction parallel to the fiber traveling
direction. Driving the cylinder 104 enables the second
block 103 to be linearly moved along the rail 102.
[0072] However, in the configuration of Prior Art 1, the
second block 103 cannot be positioned such that the
downstream side of the first block 101 and the upstream
side of the second block 103 can be visually inspected
unless the amount of movement of the cylinder 104 is
large. Therefore, it is necessary that a space for sliding
the second block 103 is provided around the air spinning
device.
[0073] The configuration of Prior Art 2 shown in Fig.
5B is similar to that of Patent Document 2. The air spin-
ning device in Prior Art 2 includes a first block 111, a
second block 112 and a cylinder 113. The first block 111
and the second block 112 can be swung around their
lower ends. A restricting member 114 is arranged be-
tween the first block 111 and the second block 112. Ac-
cordingly, the second block 112 can be moved away from
the first block 111.
[0074] In Prior Art 2, in order to prevent a hollow guide
shaft of the second block 112 from coming in contact with
the first block, it is necessary that the first block 111 and
the second block 112 are elongated and the tip end por-
tion of the first block 111 and the tip end portion of the
second block 112 are substantially linearly moved. Thus,
the air spinning device is enlarged in size. In this case,
the second block 112 cannot be positioned such that the
downstream side of the first block 111 and the upstream
side of the second block 112 can be visually inspected
unless the amount of sliding is large, similarly to Prior Art
1. Therefore, it is necessary that a space is provided
around the air spinning device.
[0075] As described above, in the present embodi-
ment, the first block 60 is linearly moved parallel to the
fiber traveling direction by the cylinder 83. The second
block 70 is at first linearly moved parallel to the fiber
traveling direction and then moved in an arc motion. Ac-
cordingly, since there is no need to obtain a large distance
of sliding and no need to elongate the length of each of
the blocks as in the Prior Arts, a size of the air spinning
device 9 can be made compact.
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[0076] The direction of movement of the first block 60
and the second block 70 is not limited to the direction
shown in this embodiment. For example, as shown in a
modification in Fig. 6A and Fig. 6B, a first block 121 may
be moved in arc motion. Fig. 6A is a diagram showing a
position of each part before being moved. Fig. 6B is a
diagram showing a position of each part after being
moved. The air spinning device in the modification shown
in Fig. 6A and Fig. 6B includes the first block 121, a sec-
ond block 122, a second block guide lever 123, a second
block guide rail 124, a cylinder 125 and a restricting mem-
ber 126.
[0077] The first block 121 can be swung around its low-
er end by receiving a power of the cylinder 125. The sec-
ond block guide lever 123 corresponds to the first guide
plate 91 of this embodiment. The second block guide
lever 123 receives a power from the first block 121 and
its lower end position is restricted by the restricting mem-
ber 126, thereby the second block guide lever 123 can
be swung around its lower end. The second block guide
rail 124 corresponds to the second guide groove 97 of
this embodiment. The second block guide lever 123 is
swung and thereby the second block guide rail 124 allows
the second block 122 to be moved in an arc motion after
being moved linearly parallel to the fiber traveling direc-
tion.
[0078] In the above description, the second blocks 70
and 122 are moved in arc motion after being moved lin-
early parallel to the fiber traveling direction. Instead of
this, the second block may be moved linearly in a different
direction after being moved linearly parallel to the fiber
traveling direction. The second block may be moved in
arc motion after being moved linearly parallel to the fiber
traveling direction, and then the second block may be
moved linearly again. The orientation of the second block
may be changed (for example, upward) without changing
the position after being moved linearly parallel to the fiber
traveling direction. The second block may be moved in
arc motion with a small diameter after being moved in
arc motion with a large diameter. In this specification, the
linear motion of the second block (first separation oper-
ation) includes the linear motion slightly displaced from
the fiber traveling direction, and the arc motion regarded
as the linear motion because of the large diameter, in
addition to the linear motion that coincides with the fiber
traveling direction. The arc motion is not limited to a mo-
tion in circular orbit. For example, elliptic motion or other
motion in a curve may be adopted.
[0079] As described above, the air spinning device 9
of this embodiment includes the first block 60 and the
second block 70. The first block 60 has a fiber guide 61
that guides the fiber bundle 8. The second block 70 ar-
ranged downstream of the first block 60 in the fiber
traveling direction guides the fiber bundle 8 further down-
stream. The second block 70 can perform the first sep-
aration operation and the second separation operation
after the first separation operation. The first separation
operation is the operation in which the second block 70

is linearly moved away from the first block 60 parallel to
the fiber traveling direction. The second separation op-
eration is the operation in which the second block 70 is
moved or changes its orientation in a direction different
from that of the first separation operation.
[0080] Accordingly, performing the first separation op-
eration can prevent the first block 60 from coming in con-
tact with the second block 70. In addition, performing the
second separation operation enables the second block
70 to be moved in a small amount of movement such that
the downstream side of the first block 60 and the up-
stream side of the second block 70 can be visually in-
spected. Accordingly, a space provided around the air
spinning device 9 can be reduced and a size of the air
spinning device 9 itself can be reduced.
[0081] In the air spinning device 9 of this embodiment,
when at least the second block 70 performs the first sep-
aration operation, the first block 60 is moved toward the
same direction as the second block 70. Since the direc-
tion in which the first block 60 and the second block 70
are moved away is the same, a power transmission
mechanism can be simplified. For example, the first block
60 and the second block 70 can be merely fixed to the
sliding part 82.
[0082] The air spinning device 9 of this embodiment
includes the second guide plate 96 and the first pin 73.
The second guide plate 96 has the second guide groove
97 including the linear portion 97a and the arc-like portion
97b. The first pin 73 inserted into the second guide groove
97 is moved with the second block 70 along the second
guide groove 97. Accordingly, the second block 70 can
perform the first separation operation and the second
separation operation with a simple configuration.
[0083] In the air spinning device 9 of this embodiment,
at least the first block 60, the second block 70, the cylinder
83, the guide rail 81, and the sliding part 82 are integrally
removable. Accordingly, since at least the first block 60,
the second block 70, the cylinder 83, the guide rail 81,
and the sliding part 82 can be integrally removed from
the spinning machine, the maintenance performance can
be improved.
[0084] Next, a second embodiment will be described
with reference to Fig. 7. In the following description, the
parts identical or similar to those of the above-described
first embodiment will be denoted by the same reference
numerals, and descriptions thereof may be omitted.
[0085] As shown in Fig. 7A, the power transmission
part 90 of this embodiment includes a stepping motor
131 and a ball screw 135 as a driving part for driving the
second block 70. The stepping motor 131 is controlled
by the unit controller 30 or the machine control device.
Specifically, the stepping motor 131 includes an output
shaft 132. The stepping motor 131 allows the output shaft
132 to be rotated in accordance with the number of pulse
received from the unit controller 30 or the machine control
device. By controlling the stepping motor 131 by the unit
controller 30, the second block 70 can be moved inde-
pendently for each spinning unit 2. By controlling the step-
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ping motor 131 by the machine control device, the second
blocks 70 can be moved simultaneously in the plurality
of spinning units 2.
[0086] The power transmission part 90 includes the
ball screw 135. The ball screw 135 allows the second
block 70 to be moved using driving force of the stepping
motor 131. The ball screw 135 includes a screw shaft
135a and a movable part 135b.
[0087] The driving force of the stepping motor 131 is
transmitted to a transmission shaft 134 via the output
shaft 132 and a transmission belt 133. The transmission
shaft 134 is coaxial with the screw shaft 135a. The screw
shaft 135a is rotated by rotation of the transmission shaft
134. In the above-described configuration, the movable
part 135b can be slid parallel to the fiber traveling direc-
tion by driving the stepping motor 131. The driving force
in the stepping motor 131 can be transmitted to the ball
screw 135 without using the transmission belt 133.
[0088] The power transmission part 90 includes a
guide rail 136 parallel to the screw shaft 135a, and a
sliding part 137 slidable along the guide rail 136. A first
guide plate 138 is fixed to the sliding part 137. The first
guide plate 138 has the configuration similar to that of
the first guide plate 91 in the above-described first em-
bodiment. In the above-described configuration, the sec-
ond block 70 can be moved to and away from the first
block 60 by using the driving force of the stepping motor
131.
[0089] The first block 60 is slidable along the guide rail
136, as well as the second block 70. The second block
70 is urged toward the first block 60 by a spring 139 pro-
vided in an end portion of the guide rail 136. The second
guide plate 96 functions as a stopper, and thereby a mov-
able range of the first block 60 is restricted. A portion that
functions as the stopper is not limited to the second guide
plate 96.
[0090] Next, the motion of the first block 60 and the
second block 70 at a time of driving the stepping motor
131 will be described. From a state in which the first block
60 and the second block 70 are located away from one
another (Fig. 7A), if the second block 70 is moved toward
the first block 60, the second block 70 comes in contact
with the first block 60. Since the first block 60 is urged
toward the second block 70, in this state, if the second
block 70 is moved further toward the first block 60, the
first block 60 and the second block 70 can be integrally
moved toward the front roller 20. (see Fig. 7B). By trans-
mitting the pulse corresponding to the amount of move-
ment of the second block 70, the unit controller 30 can
stop the first block 60 and the second block 70 at a desired
position. Since any configuration is adoptable for stop-
ping the first block 60 and the second block 70, the con-
figuration is not limited to the rotation control of the step-
ping motor 131. For example, a mechanical brake may
be used.
[0091] As described above, the distance between the
first block 60 (air spinning device 9) and the front roller
20 (draft device 7) can be adjusted. By changing the fre-

quency in which pulses are transmitted to the stepping
motor 131, the speed of rotation in the output shaft 132
(eventually the moving speed of the second block 70)
can be controlled. Although how the moving speed of the
second block 70 is changed is preset, it can be also
changed by an operation of the operator.
[0092] Next, a control of the position and the moving
speed in the second block 70 will be described with ref-
erence to Fig. 8 and Fig. 9. In the following description,
the spinning position means the position of the second
block 70 at a time of spinning by the air spinning device
9. A first maintenance position and a second mainte-
nance position are defined as a position of the second
block 70. The first maintenance position is a position for
the maintenance performed under a state in which the
tip end of the hollow guide shaft 71 is not directed upward.
For example, the air is ejected from the swirling airflow
generating nozzle 63 toward the hollow guide shaft 71
positioned in the first maintenance position, and the
cleaning operation of the hollow guide shaft 71 is per-
formed. The second maintenance position is a position
for the maintenance performed under a state in which
the tip end of the hollow guide shaft 71 is directed upward.
For example, the operator directly accesses to the hollow
guide shaft 71 positioned in the second maintenance po-
sition and then performs cleaning of the hollow guide
shaft 71 or removes the hollow guide shaft 71. The first
maintenance position and the second maintenance po-
sition may be referred to collectively as a maintenance
position.
[0093] The power transmission part 90 has an origin
sensor (not shown) for detecting an original position of
movement of the movable part 135b at a predetermined
position (for example, a position where the first block 60
and the second block 70 come in contact with each other).
The first maintenance position, the second maintenance
position, the spinning position and the like are defined
based on an output from the origin sensor. These posi-
tions can be adjusted by the operation of the operator.
In this configuration, the position of the first block 60 with
respect to the front roller 20 can be adjusted with high
accuracy. The position of the second block 70 can be
identified, based on the impact and the like when the
second block 70 comes in contact with the first block 60,
without providing the origin sensor.
[0094] When the maintenance of the air spinning de-
vice 9 is started, the second block 70 is moved from the
spinning position to the maintenance position. At this
time, as shown in Fig. 8, the moving speed of the second
block 70 is controlled. Firstly, the unit controller 30 ac-
celerates the second block 70 in the spinning position in
the direction of being moved away from the front roller
20. Then, by reaching a first block separation position,
the first block 60 comes in contact with the second guide
plate 96, and the first block 60, and the second block 70
are separated.
[0095] Controlling the moving speed or acceleration
rate of the second block 70 can suppress the impact when
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the first block 60 comes in contact with the second guide
plate 96. For example, the acceleration rate can be set
small until the second block 70 reaches the first block
separation position. Accordingly, the moving speed of
the second block at a time of contacting can be reduced.
[0096] Then, the second block 70 continues to be
moved in the direction away from the first block 60 while
increasing the moving speed, and then reaches a pre-
determined moving speed. The second block 70 starts
to decelerate from a position located a predetermined
distance before a target position (the first maintenance
position or the second maintenance position). Accord-
ingly, since a sudden stopping can be prevented, a dam-
age of the second block 70 can be prevented.
[0097] After the maintenance of the air spinning device
9 is completed, the second block 70 is moved from the
maintenance position to the spinning position. At this
time, as shown in Fig. 9, the moving speed of the second
block 70 is controlled. Firstly, the unit controller 30 ac-
celerates the second block 70 in the maintenance posi-
tion in the direction of being moved toward the first block
60. After the moving speed of the second block reaches
a predetermined speed, the second block starts to de-
celerate from a position located a predetermined dis-
tance before a position of contacting with the first block.
Accordingly, the impact when the second block 70 comes
in contact with the first block 60 can be reduced. Then,
the first block 60 and the second block 70 are moved in
a direction toward the front roller 20, and then decelerated
again from a position located a predetermined distance
before the spinning position. Accordingly, since the sud-
den stopping of the first block 60 and the second block
70 can be prevented, the damage of the first block 60
and the second block 70 can be prevented. In addition,
the first block 60 can be prevented from coming in contact
with the front roller 20.
[0098] In this embodiment, there are two maintenance
positions, however, one maintenance position, or three
or more maintenance positions may be adopted. In this
embodiment, a description has been made that the sec-
ond block 70 is moved at a time of starting of maintenance
or completion of maintenance, however, the second
block 70 may be slightly moved during the spinning de-
pending on a type of the spun yarn 10 to be produced.
[0099] In the air spinning device 9 of this embodiment,
at least the first block 60, the second block 70, the step-
ping motor 131, the ball screw 135, the guide rail 136,
and the sliding part 137 are integrally removable, similarly
to the above-described first embodiment.
[0100] Although some preferred embodiments of the
present invention have been described above, the
above-described configurations can be changed, for ex-
ample, as follows.
[0101] In the above-described first and second embod-
iments, although the present invention is applied to the
air spinning device 9 that performs the spinning operation
by the swirling airflow generating nozzle 63 and the hol-
low guide shaft 71, the present invention may be applied

to an air spinning device that performs the air spinning
operation by other methods. For example, the present
invention can be applied to the air spinning device that
performs the air spinning operation by applying two swirl-
ing airflows having different directions as shown in Patent
Document 2. In this case, an upstream holder (first block)
includes a first nozzle for passing the air ejected for ap-
plying the swirling airflow in a first direction to the fiber
bundle. A downstream holder (second block) includes a
second nozzle for passing the air ejected for applying the
swirling airflow in a second direction opposing to the first
direction to the fiber bundle.
[0102] The guide needle 61b may be omitted. In such
a case, the downstream end portion of the fiber guide 61
may function as the guide needle 61b.
[0103] In the above-described first embodiment, as an
example, the pneumatic cylinder is described as the driv-
ing part for sliding. In the above-described second em-
bodiment, as an example, the ball screw and the stepping
motor are described as the driving part. However, the
driving part is not limited to the above-described parts.
For example, instead of the pneumatic cylinder, a hy-
draulic cylinder, a solenoid or the like may be adoptable.
A servomotor or the like may be adopted as a motor for
driving the ball screw. Instead of the cylinder and the ball
screw, a linear motor may be adopted.
[0104] In the above-described first embodiment, the
second guide groove 97 provided in the second guide
plate 96 defines the direction of the first separation op-
eration and the second separation operation. However,
the direction of the first separation operation and the sec-
ond separation operation may be defined by using a con-
figuration other than the second guide groove 97.
[0105] In the above-described first embodiment, the
cylinder 83 allows the first block 60 to be slid, and thereby
the first block 60 and the second block 70 are moved. In
the above-described second embodiment, when the
stepping motor 131 allows the second block 70 to be slid
and adjusts a position relationship with respect to the
front roller 20, the second block 70 and the first block 60
are slid. The driving part may allow only the first block 60
to be moved, only the second block 70 to be moved, or
both of first block 60 and the second block 70 to be
moved.
[0106] Instead of a configuration in which the yarn join-
ing device 23 is arranged for every spinning unit 2, a work
cart that is movable to the plurality of spinning units 2
may be provided in the fine spinning machine. In such a
case, the work cart may perform the yarn joining.
[0107] The fiber that is not formed into the spun yarn
10 among the fiber bundle 8 spun in the spinning chamber
62 of the air spinning device 9 passes through a space
between the second block 70 and the hollow guide shaft
71, and is then collected by the collecting device (not
shown) provided within the spinning machine via a suc-
tion pipe connected to the downstream side of the space
and a pipe or the like provided in common for the plurality
of spinning units 2.
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[0108] In each of the spinning units 2, the suction pipe
has a first pipe and a second pipe. The first pipe is pro-
vided within the first block 60 and extends parallel to the
longitudinal direction of the first block 60. The second
pipe is provided so as to extend in the direction substan-
tially parallel to the longitudinal direction of the linear por-
tion 97a in the second guide groove 97. The second pipe
may have an extensible pipe portion that is extensible in
the moving direction so as to permit movement of the air
spinning device 9. In a case in which the second pipe
has the extensible pipe portion, the damage of the second
pipe due to the movement of the air spinning device 9
can be prevented.
[0109] The spinning unit 2 may further have a suction
device that includes a third pipe having a suction port
capable of sucking a fiber waste generated around the
air spinning device 9. Specifically, the suction port is po-
sitioned in a side where the fiber inlet port 61a is provided
with respect to the air spinning device 9, and in a side
where the front roller 20 is provided with respect to the
traveling path of the fiber bundle 8. A portion where the
suction port is provided in the third pipe may be inde-
pendently provided or may be mounted to the first block
60. The third pipe is connected to the second pipe. Ac-
cordingly, the fiber waste sucked from the suction port is
also collected by the collecting device.
[0110] A specific description of the third pipe will be
given. The third pipe includes an upstream pipe having
a suction port and a downstream pipe that extends toward
a direction different form that of the upstream pipe. The
longitudinal direction of the downstream pipe is parallel
to or substantially parallel to the longitudinal direction of
the third pipe (the longitudinal direction of the linear por-
tion 97a or the fiber traveling direction). In a portion where
the first pipe is connected to the second pipe, the first
pipe has a portion arranged parallel to or substantially
parallel to the downstream pipe. Accordingly, the flow of
the air from the air spinning device 9 and thus the flow
of the air from the suction device can be stabilized.
[0111] The third pipe of the suction device may be con-
nected to a pipe other than the second pipe. The suction
device may be omitted.

DESCRIPTION OF THE REFERENCE NUMERALS

[0112]

7 draft device
8 fiber bundle
9 air spinning device
10 spun yarn
60 first block
63 swirling airflow generating nozzle
70 second block
71 hollow guide shaft
73 first pin (insertion member)
80 base part
81 guide rail

82 sliding part
82c felt seal (sealing member)
83 cylinder (driving part)
90 power transmission part
96 second guide plate (guide member)
97 second guide groove (guide groove)

Claims

1. An air spinning device comprising:

a first block having a travel path that guides a
fiber bundle; and
a second block that is arranged downstream of
the first block in a fiber traveling direction, and
that guides the fiber bundle further toward a
downstream side; wherein
the second block can perform a first separation
operation and a second separation operation af-
ter the first separation operation, the first sepa-
ration operation being an operation in which the
second block is linearly moved away from the
first block along the fiber traveling direction, and
the second separation operation being an oper-
ation in which the second block is moved or
changes its orientation in a direction different
from that of the first separation operation.

2. The air spinning device according to claim 1, wherein
the first block is movable.

3. The air spinning device according to claim 2, wherein
the first block is moved toward the same direction
as that of the second block when at least the second
block performs the first separation operation.

4. The air spinning device according to any one of
claims 1 to 3, wherein
the second separation operation is a moving opera-
tion in arc motion.

5. The air spinning device according to any one of
claims 1 to 3 comprising:

a guide member having a guide groove including
a linear first portion and a second portion along
a direction different from that of the first portion;
and
an insertion member that is inserted in the guide
groove, and that is moved with the second block
along the guide groove.

6. The air spinning device according to any one of
claims 1 to 5 comprising:

a driving part that generates power for allowing
the second block to perform the first separation
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operation and the second separation operation.

7. The air spinning device according to claim 6, wherein
the driving part includes at least one of a cylinder, a
ball screw and a motor, or a linear motor.

8. The air spinning device according to claim 6 or 7
comprising:

a guide rail provided along an arrangement di-
rection of the first block and the second block;
a sliding part that is moved with the second block
along the guide rail by the power of the driving
part; and
a sealing member that covers a gap between
the guide rail and the sliding part.

9. The air spinning device according to claim 8, wherein
at least the first block, the second block, the driving
part, the guide rail, and the sliding part are integrally
removable.

10. The air spinning device according to any one of
claims 6 to 9, wherein
the driving part adjusts a position of the second block
with respect to the first block in the fiber traveling
direction.

11. The air spinning device according to any one of
claims 6 to 10, wherein
the driving part is configured to control a moving
speed of the second block with respect to the first
block.

12. The air spinning device according to any one of
claims 1 to 11, wherein
the second separation operation is the operation for
changing the orientation of the second block after
the second block is moved toward the direction dif-
ferent from that of the first separation operation.

13. The air spinning device according to any one of
claims 1 to 12, wherein
the first block includes a swirling airflow generating
nozzle for passing air that is ejected for generating
a swirling airflow by ejecting the air in a spinning
chamber, and
the second block includes a hollow guide shaft for
passing the fiber bundle that is twisted by the swirling
airflow in the spinning chamber.

14. The air spinning device according to any one of
claims 1 to 13, wherein
the first block includes a first nozzle for passing air
that is ejected for causing effect of a swirling airflow
in a first direction on the fiber bundle,
the second block includes a second nozzle for pass-
ing air that is ejected for causing effect of a swirling

airflow in a second direction opposing to the first di-
rection on the fiber bundle.

15. A spinning machine comprising:

the air spinning device according to any one of
claims 1 to 14;
a draft device that drafts the fiber bundle spun
by the air spinning device; and
a winding part that winds a yarn formed by the
air spinning device into a package.

16. The spinning machine according to claim 15, where-
in
the first block is linearly moved away from the draft
device along the fiber traveling direction.
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