Sl

ABSTRACT OF THE DISCLOSURE
¥

HOLLOW GUIDE SHAFT UNIT, AIR-JET SPINNING DEVICE AND SPINNING MACHINE

A spindle unit (35) of a spinning device (9) includes a spindle
(24), a holder main body (152), a lock member (153), and a spring section
(183). The spindle (24) includes a tip-end portion (30) for receiving
an insert of a twisted fiber bundle, and a fiber passage (85) for
receiving a passing of the inserted fiber bundle . The holder main body
(152) supports the spindle (24). The lock member (153) mechanically
couples the spindle (24) with the holder main body (152). The spring
section (183) generates force to act upon the spindle (24) so as to
displace the tip-end portion (30) towards one side within a movable
range under a state in which the spindle (24) is mechanically coupled
with the holder main body (152) via the lock member (153), the movable
range being a range in which the tip-end portion (30) of the spindle
(24) can be moved.

[Most Illustrative Drawing] FIG. 5
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WE CLAIM

1. A hollow guide shaft unit comprising:

a hollow guide shaft body including a tip-end portion adapted to
receive an insert of a twisted fiber bundle, and a fiber bundle passage
adapted to receive a passing of the fiber bundle inserted from the
tip-end portion;

a base section adapted to support the hollow guide shaft body;

a coupling section adapted tomechanically couple the hollow guide
shaft body with the base section; and

a displacement-force generating section adapted to generate a
force to act upon the hollow guide shaft body so as to displace the
tip-end portion of the hollow guide shaft body towards one side within
a movable range under a state in which the hollow guide shaft body is
mechanically coupled with the base section via the coupling section,
the movable range being a range in which the tip-end portion of the

hollow guide shaft body can be moved.

2. The hollow guide shaft unit according to claiml, wherein under
the state in which the hollow guide shaft body is mechanically coupled
with the base section via the coupling section, a play is formed around
the hollow guide shaft body to enable movement of the tip-end portion
of the hollow guide shaft body.

3. The hollow guide shaft unit according to claim 1 or claim 2,
wherein the displacement-force generating section is an elastic member

that generates an elastic restoring force.

4. The hollow guide shaft unit according to any one of claim 1
through claim 3, further comprising a movement restricting section
provided between the hollow guide shaft body and the base section and
adapted to generate a force against a movement of the hollow guide shaft

body.

5. The hollow guide shaft unit according to claim 4, .wherein the
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movement restricting section is capable of being elastically deformed.

6. The hollow guide shaft unit according to claim 4 or claim 5,
wherein the movement restricting section includes:

a first restricting portion adapted to restrict a movement of the
hollow guide shaft body in a direction substantially perpendicular to
the fiber bundle passage, and

a second restricting portion adapted to restrict a movement of
the hollow guide shaft body in a direction substantially parallel to
the fiber bundle passage.

7. The hollow guide shaft unit according to claim 6, wherein the
first restricting portion and the second restricting portion are
provided capable of making contact with the base section,

the movement restricting section includes a concave to form a gap
between the movement restricting section and the base section, and

the hollow guide shaft body and the movement restricting section

are provided detachably with respect to the base section.

8. The hollow guide shaft unit according to any one of claim 4
through claim 7, wherein the movement restricting section is provided
entirely around an outer peripheral surface of the hollow guide shaft

body.

9. The hollow guide shaft unit according to any one of claim 1
through claim 8, further comprising a decoupling operation section
adapted to decouple by one-action the state in which the hollow guide
shaft body is mechanically coupled with the base section via the coupling

section.

10. An air-jet spinning device comprising:
the hollow guide shaft unit according to any one of claim 1 through
claim 9;

a fiber guiding section provided to face the hollow guide shaft
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body and adapted to guide the fiber bundle to the fiber bundle passage;

a supporting section adapted to support at least one of the fiber
guiding section and the hollow guide shaft body and to enable switching
between a first state in which the hollow guide shaft body is located
close to the fiber guiding section and a second state in which the hollow
guide shaft body is located away from the fiber guiding section;

a positioning section adapted to determine a position of the
tip-end portion of the hollow guide shaft body under the first state
with respect to the fiber guiding section; and

a nozzle member adapted to form a spinning chamber between the
nozzle member and the hollow guide shaft body under the first state,
and to inject compressed air from at least one nozzle hole that opens
into the spinning chamber to generate whirling airflow in the spinning

chamber to be acted upon the fiber bundle.

11. The air-jet spinning device according to claim 10, wherein
the supporting section is adapted to switch between the first state
and the second state by moving at least one of the hollow guide shaft
body and the fiber guiding section so that the hollow guide shaft moves
in an arcuate path with respect to the fiber guiding section, and

the displacement-force generating section is adapted to generate
a force to be applied to the hollow guide shaft body to displace the
tip-end portion of the hollow guide shaft body within the movable range

to approach a center of the arcuate path.

12. The air-jet spinning device according to claim 10 or claim
11, wherein the base section includes a supporting surface adapted to
support the hollow guide shaft body from a base-end portion at a
prescribed inclination angle, and

the base section can be replaced with another base section having

the supporting surface with a different inclination angle.

13. An air-jet spinning device comprising:

a hollow guide shaft unit including:
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a hollow guide shaft body including a tip-end portion
adapted to receive an insert of a twisted fiber bundle, and a fiber
bundle passage adapted to receive a passing of the fiber bundle-
inserted from the tip-end portion,

a base section adapted to support the hollow guide shaft
body,

a coupling section adapted to mechanically couple the
hollow guide shaft body with the base section,

a decoupling operation section adapted to decouple by
one-action the state in which the hollow guide shaft body is
mechanically coupled with the base section via the coupling
section,

a displacement-force dgenerating section formed as an
elastic member and adapted to generate a force to act upon the
hollow guide shaft body so as to displace the tip-end portion of
the hollow guide shaft body towards one side within a movable range
under a state in which the hollow guide shaft body is mechanically
coupled with the base section via the coupling section, the
movable range being a range in which the tip-end portion of the
hollow guide shaft body can be moved, and

a movement restricting section provided between the hollow
guide shaft body and the base section and entirely around an outer
peripheral surface of the hollow guide shaft body, and is capable
of being elastically deformed to generate a force against a
movement of the hollow guide shaft body; and

a nozzle member adapted to form a spinning chamber between the

nozzle member and the hollow guide shaft body, and to inject compressed

air from at least one nozzle hole that opens into the spinning chamber

to generate whirling airflow in the spinning chamber to be acted upon

the fiber bundle.

14. A spinning machine comprising:

the air-jet spinning device according to any one of claim 10

through claim 13; and
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a winding section adapted to wind a spun yarn, which has been spun

by the air-jet spinning device, into a package.

15. A hollow guide shaft unit, substantially as herein described

with reference to accompanying drawings and examples.

16. An air-jet spinning device, substantially as herein described

with reference to accompanying drawings and examples.

17. A spinning machine, substantially as herein described with

reference to accompanying drawings and examples.

Dated this 28™ day of April 2012
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HOLLOW GUIDE SHAFT UNIT, AIR-JET SPINNING DEVICE AND SPINNING MACHINE

BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a structure of a hollow guide
shaft unit used in an air-jet spinning device adapted to generate a

spun yarn by twisting a fiber bundle with an action of airflow.

2. Description of the Related Art

Japanese Unexamined Patent Publication No. 7-126924 discloses
this type of air-jet spinning device. The air-jet spinning device of
Japanese Unexamined Patent Publication No. 7-126924 introduces a sliver,
which is fed from a draft device, to a hollow spindle (hollow guide
shaft body) and applies whirling airflow on the sliver to produce a
spun yarn. The air-jet spinning device of Japanese Unexamined Patent
Publication No. 7-126924 includes a nozzle in which an air injection
hole is formed for generating the whirling airflow, and the hollow
spindle is attached to a frame of a spindle unit in a non-rotating state
with a tip-end thereof inserted in the nozzle. When fixing the hollow
spindle to the spindle unit, an appropriate fixing tool such as a bolt
is used.

In the above-described air-jet spinning device, the hollow
spindle is preferably arranged at an accurate position in order to
improve quality of the spun yarn to be produced. In the air-jet spinning
device, in order to produce many types of yarns, there is a need to
replaceably provide the hollow spindle.

However, in the structure of Japanese Unexamined Patent
Publication No. 7-126924, the hollow spindle is simply fixed with the
fixing tool. Therefore, easiness in positioning the hollow spindle and
easiness in replacing the hollow spindle have been difficult to be

achieved, and there has been room for improvements.

BRIEF SUMMARY OF THE INVENTION

An object of the present invention is to provide an air-jet



spinning device capable of smoothly positioning a hollow guide shaft
body and improving workability in replacing the hollow guide shaft body.

A hollow guide shaft unit comprises a hollow guide shaft body
including a tip-end portion adapted to receive an insert of a twisted
fiber bundle, and a fiber bundle passage adapted to receive a passing
of the fiber bundle inserted from the tip-end portion; a base section
adapted to support the hollow guide shaft body; a coupling section
adapted to mechanically couple the hollow guide shaft body with the
base section; and a displacement-force generating section adapted to
generate a force to act upon the hollow guide shaft body so as to displace
the tip-end portion of the hollow guide shaft body towards one side
within a movable range under a state in which the hollow guide shaft
body is mechanically coupled with the base section via the coupling
section, the movable range being a range in which the tip-end portion
of the hollow guide shaft body can be moved.

An air-jet spinning device comprises a hollow guide shaft unit
including a hollow guide shaft body including a tip-end portion adapted
to receive an insert of a twisted fiber bundle, and a fiber bundle passage
adapted to receive a passing of the fiber bundle inserted from the
tip-end portion, a base section adapted to support the hollow guide
shaft body, a coupling section adapted to mechanically couple the hollow
guide shaft body with the base section, a decoupling operation section
adapted to decouple by one-action the state in which the hollow guide
shaft body is mechanically coupled with the base section via the coupling
section, a displacement-force generating section formed as an elastic
member and adapted to generate a force to act upon the hollow guide
shaft body so as to displace the tip-end portion of the hollow guide
shaft body towards one side within a movable range under a state in
which the hollow guide shaft body is mechanically coupled with the base
section via the coupling section, the movable range being a range in
which the tip-end portion of the hollow guide shaft body can be moved,
and a movement restricting section provided between the hollow guide
shaft body and the base section and entirely around an outer peripheral

surface of the hollow guide shaft body, and 1is capable of being



elastically deformed to generate a force against a movement of the hollow
guide shaft body; and a nozzle member adapted to form a spinning chamber
between the nozzle member and the hollow guide shaft body, and to inject
compressed air fromat least one nozzle hole that opens into the spinning
chamber to generate whirling airflow in the spinning chamber to be acted

upon the fiber bundle.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view illustrating an overall structure of a fine
spinning machine according to one embodiment of the present invention;

FIG. 2 is a longitudinal cross-sectional view of the fine spinning
machine;

FIG. 3 is a cross-sectional view illustrating a normal state in
which a spindle is located in proximity to a needle holder in the spinning
device;

FIG. 4 is a cross-sectional perspective view illustrating the
spindle and a structure for supporting the spindle; and

FIG. 5 is a cross-sectional view illustrating a maintenance state

in which the spindle is located away from the needle holder.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

A fine spinning machine (spinning machine) serving as a textile
machine according to one embodiment of the present invention will be
described with reference to the drawings. “Upstream” and “downstream”
respectively refer to upstream and downstream in a travelling direction
of a yarn or a fiber at the time of spinning. FIG. 1 is a front view
illustrating an overall structure of a fine spinning machine 1 according
to one embodiment of the present invention. FIG. 2 is a longitudinal
cross-sectional view of the fine spinning machine 1.

The fine spinning machine 1 as a textile machine illustrated in
FIG. 1 includes a plurality of spinning units (yarn processing units)
2 arranged in line, a main control device 60, a yarn joining cart 3,
a blower box 4, and a motor box 5.

The spinning unit 2 carries out spinning with respect to a supplied



sliver 15 to form a package 45 around which a spun yarn 10 is wound.
As illustrated in FIG. 1, each spinning unit 2 includes a draft device
7, a spinning device (air-jet spinning device) 9, a yarn slack
eliminating device 12, and a winding device (winding section) 13,
arranged in this order from the upstream to the downstream.

The draft device 7 is arranged in proximity to an upper end of
a frame 6 of the fine spinning machine 1. The draft device 7 drafts
the sliver 15 into a fiber bundle 8 by a rotation of a plurality of
rollers. The spinning device 9 carries out the spinning by twisting
the fiber bundle 8 fed from the draft device 7 by an action of whirling
airflow. The spun yarn 10 produced by the spinning device 9 passes
through a yarn clearer 52 adapted to detect a defect of the spun yarn
10, and is then fed to the yarn slack eliminating device 12. The spun
yarn 10 that passed the yarn slack eliminating device 12 is wound by
the winding device 13 into the package 45. The detailed structure of
the spinning unit 2 will be described later.

The main control device 60 collectively manages each component
of the fine spinning machine 1. The main control device 60 includes
a display 61 and an operation section 62. An operator can check a state
of each spinning unit 2 with the display 61 or can instruct a change
in a spinning parameter with respect to at least one or all of the spinning
units 2 by operating the operation section 62. The main control device
60 can also control and manage the yarn joining cart 3 and the blower
box 4, for example, other than the spinning unit 2.

The yarn joining cart 3 includes a splicer (yarn joining device)
43, a suction pipe 44, and a suction mouth 46. The fine spinning machine
1 includes a rail {(not illustrated), and the yarn joining cart 3 can
move along the rail in a direction parallel to the direction in which
the spinning units 2 are arranged. When yarn breakage or yarn cut occurs
during spinning in a spinning unit 2, the yarn joining cart 3 travels
to the relevant spinning unit 2 and stops at the relevant position.
The yarn joining cart 3 then catches a yarn end from the spinning device
9 with the suction pipe 44 and also catches a yarn end from the winding

device 13 with the suction mouth 46. The yarn joining cart 3 swings



the suction pipe 44 and the suction mouth 46 to respectively guide the
caught yarn end from the spinning device 9 and the caught yarn end from
the winding device 13 to the splicer 43. The yarn end from the spinning
device 9 and the yarn end from the winding device 13 guided to the splicer
43 are joined by the splicer 43. The yarn end from the spinning device
9 and the yarn end from the winding device 13 are thereby joined, and
the spinning unit 2 can resume the winding operation.

A blower serving as a negative pressure source (not illustrated)
is provided in the blower box 4. The blower is connected to each spinning
unit 2 through a duct (not illustrated), and can suck and remove yarn
waste, fly waste, and the like generated by the spinning unit 2.

An electric motor (not illustrated), which is a common driving
source for the plurality of spinning units 2, is provided in the motor
box 5. Power generated by the electric motor is used, for example, to
drive some of rollers of the draft device 7 or to drive a traverse rod
77, to be described later, in Fhe winding device 13.

The fine spinning machine 1 includes a doffing cart (not
illustrated) adapted to doff the fully-wound package 45. The doffing
cart can travel independently from the yarn joining cart 3.

Next, the spinning unit 2 will be described in detail. As
described above, the spinning unit 2 includes the draft device 7, the
spinning device 9, the yarn slack eliminating device 12, and the winding
device 13.

As illustrated in FIG. 2, the draft device 7 includes four pairs
of rollers, i.e., a back roller pair 16, a third roller pair 17, a middle
roller pair 19 provided with an apron belt 18, and a front roller pair
20. The rollers are driven by power from the motor box 5 or by power
of electric motors (not illustrated) provided in each spinning unit
2. Each roller pair is driven with a different rotation speed. As a
result, the draft device 7 can draft the sliver 15 supplied from the
upstream to form the fiber bundle 8 and feed the fiber bundle 8 to the
spinning device 9.

The spinning device 9 is a so-called air-jet spinning device, and

includes a whirling airflow generating nozzle arranged at a periphery



of a path of the fiber bundle 8. The spinning device 9 generates the
whirling airflow at the periphery of the fiber bundle 8 by blowing
compressed air from the whirling airflow generating nozzle, so that
twists are applied to the fiber bundle 8, and the spun yarn 10 is produced
at high speed. The detailed structure of the spinning device 9 will
be described later.

The yarn clearer 52 is arranged at a position slightly downstream
of the spinning device 9. The spun yarn 10 spun by the spinning device
9 passes through the yarn clearer 52 before being wound by the yarn
slack eliminating device 12. By monitoring a thickness of the
travelling spun yarn 10, the yarn clearer 52 can detect a yarn defect
of the spun yarn 10. A cutter 57 is arranged in proximity to the yarn
clearer 52, and cuts the spun yarn 10 when the yarn clearer 52 detects
the yarn defect.

The yarn slack eliminating device 12 is adapted to eliminate the
slackening of the spun yarn 10 between the spinning device 9 and the
winding device 13, and apply an appropriate tension on the spun yarn
10. The yarn slack eliminating device 12 includes a slack eliminating
roller 21 and a yarn hooking member 22. The description on the detailed
structure of the yarn slack eliminating device 12 will be omitted, but
the yarn slack eliminating device 12 winds and accumulates the spun
yarn 10 around an outer periphery of the slack eliminating roller 21,
and causes the accumulated spun yarn 10 to function as a buffer to absorb
a fluctuation in tension of the spun yarn 10 and prevent slackening
of the spun yarn 10.

The winding device 13 includes a cradle arm 71, a winding drum
72, and a traverse device 75.

The cradle arm 71 is supported to be swingable about a supporting
shaft 70. The cradle arm 71 can rotatably support a bobbin for winding
the spun yarn 10. The winding drum 72 is adapted to be driven while
making contact with an outer peripheral surface of the bobbin or an
outer peripheral surface of the package 45 formed by winding the spun
yarn 10 around the bobbin. The traverse device 75 includes a traverse

guide 76, to which the spun yarn 10 can be hooked. The traverse guide



76 is fixed to the traverse rod 77 arranged horizontally across the
plurality of spinning units 2. The winding drum 72 is driven by the
electric motor (not illustrated) while reciprocating the traverse rod
77, so that the package 45 making contact with the winding drum 72 can
be rotated and the spun yarn 10 can be wound into the package 45 while
being traversed.

Next, a structure of the spinning device 9 will be described in
detail with réference to FIG. 3 to FIG. 5. FIG. 3 is a cross-sectional
view illustrating a normal state in which a spindle 24 is located in
proximity to a needle holder 25 in the spinning device 9. FIG. 4 is
a cross-sectional perspective view illustrating the spindle 24 and a
structure for supporting the spindle 24. FIG. 5 is a cross-sectional
view illustrating a maintenance state in which the spindle 24 is located
away from the needle holder 25.

As illustrated in FIG. 3, the spinning device 9 of the present
embodiment includes a spinning nozzle 23 and a spindle unit (hollow
guide shaft unit) 35.

The spinning nozzle 23 includes the needle holder (fiber guiding
section) 25, and a nozzle block (nozzle member) 26 to which the needle
holder 25 is attached. The needle holder 25 and the nozzle block 26
are supported by a nozzle supporting arm 91 (see FIG. 2) attached to
the frame 6 of the fine spinning machine 1. As illustrated in FIG. 3,
the needle holder 25 is provided with a guiding hole 27 adapted to
introduce the fiber bundle 8 drafted by the draft device 7. The needle
holder 25 holds a needle 28. A tip-end of the needle 28 is located in
a path through which the fiber bundle 8 discharged from the guiding
hole 27 to the downstream is fed.

A circular hole 29 is formed in the nozzle block 26 at a position
located downstream of the needle holder 25. A tip-end portion 30 of
the spindle (hollow guide shaft body) 24 of the spindle unit 35 is
inserted in the circular hole 29 with an axial center thereof aligned
with an axial center of the circular hole 29. A predetermined gap is
formed between an end face of the tip-end portion 30 of the spindle

24 and the needle holder 25, and a spinning chamber 31 is formed at



such a portion. A tip-end of the needle 28 projects into the spinning
chamber 31 to face the tip-end portion 30 of the spindle 24. A
substantially cylindrical whirling airflow generating chamber 32 is
formed between the circular hole 29 and the tip-end portion 30.

A plurality of whirling airflow generating nozzles 41 are formed
in the nozzle block 26, and an end of each of the whirling airflow
generating nozzles 41 is opened to the spinning chamber 31. Each of
the whirling airflow generating nozzles 41 is an elongate hole (nozzle
hole) formed in the nozzle block 26 so as to connect to an inner wall
of the spinning chamber 31 in a tangent direction and to be inclined
towards downstream in the yarn feeding direction.

The whirling airflow generating nozzle 41 injects compressed air
supplied from a compressed air source (not illustrated) to the spinning
chamber 31, and causes whirling airflow to be generated in the spinning
chamber 31 in a counterclockwise direction, for example, when seen in
an advancing direction of the fiber bundle 8. Accordingly, twists are
applied to the fiber bundle 8. Thewhirlingairflow flows spirally along
the whirling airflow generating chamber 32 formed around the tip-end
portion 30 of the spindle 24. Thereafter, the whirling airflow is
discharged to the outside of the spinning device 9 via a discharge path
formed inside the nozzle supporting arm 91.

The spindle unit 35 includes the spindle 24 and a holder attachment
151 adapted to support the spindle 24. A fiber passage (fiber bundle
passage) 85 is formed in the spindle 24 as an elongate hole along the
axial center of the spindle 24. A hole connected to the fiber passage
85 is opened at the tip-end portion 30 of the spindle 24. The fiber
bundle 8 twisted in the spinning chamber 31 is inserted into the hole
of the tip-end portion 30, and then fed downstream to pass through an
inside of the fiber passage 85.

The spindle 24 is fixed while being inserted to a conical shaft
body holding member 87 for positioning the spindle 24.

As illustrated in FIG. 4, the shaft body holding member 87 is formed
as a conical member having a shaft hole, and a flange 88 is formed at

an outer periphery thereof. A ring-shaped first contacting surface 95



is formed at a portion of the flange 88. A cylindrical second contacting
surface 96 arranged perpendicular to the first contacting surface 95
is formed in the shaft body holding member 87. As illustrated in FIG.
3, a ring-shaped flat first positioning surface 97 is formed on a
downstream end surface of the tip-end portion of the nozzle supporting
arm 91. An attachment hole 94 is formed on the inner side of the first
positioning surface 97. A cylindrical second positioning surface 98
is formed on an inner peripheral surface of the attachment hole 94.
The first positioning surface 97 and the second positioning surface
98 function as a positioning section for precisely positioning the
tip-end portion 30 of the spindle 24 with respect to the needle holder
25.

By inserting a conical portion of the shaft body holding member
87 to the attachment hole 94 of the nozzle supporting arm 91 from below,
the first contacting surface 95 is caused to make contact with the first
positioning surface 97, and the second contacting surface 96 is caused
to make contact with the second positioning surface 98. Accordingly,
the spindle 24 can be accurately positioned with respect to the spinning
nozzle 23 (the needle holder 25 and the nozzle block 26).

The shaft body holding member 87 is not fixed to the nozzle
supporting arm 91 with a bolt or the like, and the conical portion is
merely inserted into the attachment hole 94. Therefore, by moving the
shaft body holding member 87 from the attachment hole 94, the spindle
24 can be easily detached from the nozzle supporting arm 91 (see FIG.
5). As a result, amaintenance operation of removing the fibers clogged
in the spinning chamber 31, the whirling airflow generating chamber
32, or the like, or detaching the spindle 24 to replace with a new one
can be easily carried out.

A compressed air introducing hole 102 is formed in the spindle
24 for introducing compressed air into the fiber passage 85. The
compressed air introducing hole 102 is connected to a supply source
(not illustrated) of the compressed air through a supplying tube 103
connected to the spindle 24.

The fiber passage 85 is formed to axially pass through a center
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portion of the spindle 24. The fiber bundle 8 that has passed through
the fiber passage 85 is discharged from the spindle 24 as the spun yarn
10.

At a position slightly downstream of the shaft body holding member
87, a receiving rubber (movement restricting section) 65 is fixed to
the outer side of the spindle 24. The receiving rubber 65 is a rubber
member, and can elastically deform. The receiving rubber 65 is formed
in a ring shape, but a cutout for passing the supplying tube 103 of
the compressed air is provided at one part of the receiving rubber 65.
The receiving rubber 65 is provided entirely around the outer side of
the spindle 24 by 360 degrees and is in close contact with the outer
peripheral surface of the spindle 24.

A first ring portion 66 and a second ring portion 67 serving as
a first restricting portion projecting radially outward and a third
ring portion 68 serving as a second restricting portion projecting to
the downstream are integrally formed to constitute the receiving rubber
65. The first ring portion 66 and the second ring portion 67 project
in a direction parallel to each other, and a ring-shaped groove is formed
therebetween.

Next, a structure for supporting the spindle 24 will be described.
The spindle 24 is attached to a spindle arm (supporting section) 92
attached to the frame 6 of the fine spinning machine 1. As illustrated
in FIG. 4, a substantially cylindrical attachment attaching portion
111 is formed on the tip-end of the spindle arm 92. The attachment
attaching portion 111 is formed in a hollow shape. A large through-hole
is formed at a bottom of the attachment attaching portion 111.

The holder attachment 151 adapted to attach the spindle 24 is
attached to an interior of the attachment attaching portion 111. The
holder attachment 151 includes a holder main body (base section) 152,
and a lock member (coupling section) 153 slidably attached to a bottom
of the holder main body 152.

A base end portion of the spindle arm 92 is supported by the frame
6 so as to be swingable about a swing shaft 93 illustrated in FIG. 2.
Therefore, by swinging the spindle arm 92 with the spindle 24 attached
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to the tip-end of the spindle arm 92 via the holder attachment 151,
a normal state (first state, FIG. 3) in which the spindle 24 is located
close to the needle holder 25 and a maintenance state (second state,
FIG. 5) in which the spindle 24 is located away from the needle holder
25 canbe switched. 1Insuchswitching, the spindle 24 moves in an arcuate
path with the swing shaft 93, which is a supporting shaft of the spindle
arm 92, as a center. Such swinging of the spindle arm 92 (the switching
between the normal state and the maintenance state) can be realized,
for example, by using a spring force, or by driving an air cylinder
or the like.

As illustrated in FIG. 4, the holder main body 152 is formed in
a cup shape opened to the upstream, and a circular accommodation concave
160 is formed inside the holder main body 152. The receiving rubber
65 attached to the spindle 24 can be accommodated in the accommodation
concave 160. The bottom of the holder main body 152 is double-bottomed,
and a flat plate-like lockmainbody 181 of the lock member 153 is inserted
to a gap formed between the double-bottom.

A circular insertion hole 161 is formed to penetrate through the
bottom of the holder main body 152. A downstream end of the spindle
24 (hereinafter sometimes referred to as an inserting portion 170) can
be inserted to the insertion hole 161. A ring groove 171 is annularly
formed on an outer peripheral surface of the inserting portion 170.

A material of the lock member 153 is synthetic resin, and a push
button section (decoupling operation section) 182 and a spring section
(displacement-force generating section) 183 are integrally formed with
respect to the flat plate-like lock main body 181.

The lock main body 181 is attached to the bottom of the holder
main body 152 in a manner that the lock main body 181 can be reciprocated
at a predetermined stroke. A lock hole 184 is formed through the lock
main body 181 at a position substantially corresponding to the insertion
hole 161. A peripheral edge portion of the lock hole 184 can be inserted
into the ring groove 171 formed in the inserting portion 170 of the
spindle 24.

The push button section 182 and the spring section 183 are both
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structured as a rib rising perpendicularly from an upper surface
(upstream surface) near an end in a longitudinal direction of the lock
main body 181. The surface of the push button section 182 is exposed
to the outside, so that the operator can push the push button section
182 to slide the lock member 153. The spring section 183 is formed as
a slightly-thin rib made of synthetic resin. By applying a lateral
(direction perpendicular to the travellingdirection of the fiber bundle
8) force upon the upper end of the spring section 183, the spring section
183 can be elastically deformed. The upper end (upstream end) of the
spring section 183 makes contact with the outer peripheral surface of
the holder main body 152.

Under a state in which the lock member 153 is assembled to the
holder main body 152, the spring section 183 is elastically deformed
by the upper end of the spring section 183 being pushed by the outer
peripheral surface of the holder main body 152 in an A direction in
FIG. 3 and FIG. 4. Accordingly, an elastic restoring force is generated
at the spring section 183, and the elastic restoring force acts as an
urging force for moving the lock member 153 in the direction of an arrow
A. This urging force can be used as a returning force of when the
operator pushes the push button section 182. The urging force is also
used as a force for displacing the tip-end portion 30 of the spindle
24 to one side (details will be described later).

Next, an attachment operation of the spindle 24 to the holder
attachment 151 will be described. When attaching the spindle 24 to the
holder attachment 151, the operator first swings the spindle arm 92
to position the spindle arm 92 away from the nozzle supporting arm 91.
The operator then pushes the push button section 182 with a finger to
move the lock member 153 in a direction opposite to the direction of
the arrow A such that an edge of the lock hole 184 formed in the lock
main body 181 does not project out from an inner wall of the insertion
hole 161. While pushing the push button section 182 with the finger,
the operator then inserts the inserting portion 170 of the spindle 24
to the insertion hole 161 and the lock hole 184 from above (upstream)

and also inserts the receiving rubber 65 into the accommodation concave
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160.

In this step, it is necessary to securely push in the receiving
rubber 65 so that all of the first ring portion 66, the second ring
portion 67, and the third ring portion 68 of the receiving rubber 65
are reliably made into close contact with the inner wall surface of
the accommodation concave 160. However, since a ring-shaped groove is
formed between the first ring portion 66 and the second ring portion
67 in the receiving rubber 65, a contacting area of the receiving rubber
65 and the inner wall surface of the accommodation concave 160 is greatly
reduced by this amount, and insertion and removal of the receiving rubber
65 with respect to the accommodation concave 160 are facilitated.

Thereafter, when the operator releases the finger from the push
button section 182, the lock member 153 moves in the direction of the
arrow A by the restoring force of the spring section 183, and the edge
of the lock hole 184 formed in the lock main body 181 projects out from
the inner wall of the insertion hole 161 to enter the ring groove 171
formed in the inserting portion 170.

In this manner, a state illustrated in FIG. 5 is realized. 1In
this state, since the spindle 24 is mechanically coupled with the holder
main body 152 by the lock member 153, the spindle 24 will not be detached
from the holder main body 152 even if the spindle 24 is attempted to
be removed upward (upstream), for example.

An inner diameter of the insertion hole 161 formed in the holder
main body 152 is formed to be slightly greater than an outer diameter
of the downstream end of the spindle 24 (the inserting portion 170)
to be inserted to the insertion hole 161, and a play of a certain extent
in a radial direction of the spindle 24 is ensured. A width of the ring
groove 171 formed in the inserting portion 170 is formed to be slightly
greater than a thickness of the lock main body 181 to be inserted to
the ring groove 171, and a play in an axial direction is also ensured.
Furthermore, the ring-shaped receiving rubber 65 to be arranged between
the holder main body 152 and the spindle 24 can be elastically deformed.

Therefore, as illustrated in FIG. 5, even in a state in which the

spindle 24 is attached to the holder attachment 151 (the tip-end of
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the spindle arm 92), the spindle 24 is not completely restricted
(positioned) and can move with respect to the holder main body 152 within
a range of the play (moderate restriction). In other words, the spindle
24 is allowed to move, although by a slight stroke, in the radial
direction and in the axial direction, and furthermore, the spindle 24
can move to tilt its axis. Accompanied therewith, the tip-end portion
30 of the spindle 24 can also move within a prescribed range and can
also be tilted.

When the spindle 24 moves as described above, the receiving rubber
65 arranged between the spindle 24 and the holder main body 152
elastically deforms 1in accordance therewith, and generates the
restoring force to return the movement of the spindle 24. Specifically,
when the spindle 24 is moved in the radial direction (direction
substantially orthogonal to the travelling direction of the fiber bundie
8), the first ring portion 66 and the second ring portion 67 mainly
generate the elastic force to return the movement. When the spindle
24 is moved in the axial direction (direction substantially parallel
to the travelling direction of the fiber bundle 8), the third ring
portion 68 mainly generates the elastic force to return the movement.
According to such an elastic movement restricting action of the
receiving rubber 65, in a state where no force is applied on the spindle
24, the spindle 24 is held at a position where the axial center thereof
substantially coincides with the axial center of the accommodation
concave 160 of the holder main body 152.

Meanwhile, the elastic deformation of the spring section 183 in
the lock member 153 is not completely released even in a state where
the spindle 24 is attached to the holder attachment 151 as illustrated
in Fig 5. In other words, the elastic restoring force of the spring
section 183 is not lost. Since the lock main body 181 is pulled by the
elastic restoring force of the spring section 183, the base end portion
of the spindle 24 is pushed in the direction of the arrow A by the inner
peripheral surface of the lock hole 184 formed in the lock main body
181. 1In other words, in the state of FIG. 5, the elastic restoring force

of the spring section 183 acts as a force in the direction of the arrow
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A on the inserting portion 170 of the spindle 24. Therefore, the spindle
24 tilts like a see-saw with a middle portion in the axial direction
(around where the receiving rubber 65 is arranged) as a supporting point,
and the tip-end portion 30 is displaced by a slight distance in the
direction of a thick arrow in FIG. 5. As described above, the spring
section 183 has a function of generating the force for displacing the
tip-end portion 30 of the spindle 24 in a predetermined direction.

The position of the tip-end portion 30 of the spindle 24 can be
effectively stabilized by the force generated by the spring section
183. 1In other words, if the spring force is not acted on the spindle
24 at all, the spindle 24 may flutter due to the influence of vibration
and the like, and the position of the tip-end portion 30 may become
unstable. The fluttering of the spindle 24 due to the vibration and
the like can be weakened to a certain extent by the receiving rubber
65. However, it isdifficult toprevent slight fluttering of the spindle
24 in a range in which the receiving rubber 65 hardly deforms elastically.
On the other hand, in the present embodiment, the spindle 24 is
constantly pressed down so that the tip-end portion 30 is displaced
in a predetermined direction by the force of the spring section 183,
and a direction as well as a magnitude of the force of the spring section
183 are mostly constant. Therefore, the holder main body 152 can
effectively suppress the fluttering of the spindle 24, and can hold
the tip~-end portion 30 of the spindle 24 in an extremely stable manner
at a displaced position.

In particular, in the present embodiment, the tip-end portion 30
of the spindle 24 is displaced towards the swing shaft 93 illustrated
in FIG. 2. This structure is extremely advantageous in a structure in
which the spindle 24 needs to be moved in an arcuate path (not linear
path) with the swing shaft 93 as the center when positioning the spindle
24 with respect to the spinning nozzle 23 (the needle holder 25) as
in the present embodiment. In other words, as illustrated in FIG. 5,
since the tip-end portion 30 of the spindle 24 is displaced to approach
the spinning nozzle 23, even when the spindle 24 moves on the arcuate

path, the tip-end portion 30 of the spindle 24 can be smoothly inserted
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into the nozzle block 26 without colliding with the nozzle block 26
to smoothly shift the spindle 24 to the state of FIG. 3.

Thereafter, the spindle arm 92 is swung towards the nozzle
supporting arm 91, and the conical portion of the shaft body holding
member 87 fixed to the spindle 24 is inserted into the attachment hole
94 formed in the nozzle supporting arm 91. In this case, the fluttering
of the tip-end portion 30 of the spindle 24 is effectively prevented
as described above. Therefore, the spindle 24 can be smoothly inserted
into the attachment hole 94 without the tip-end portion 30 colliding
with other members (e.g., the nozzle block 26) during the movement of
the spindle 24.

Eventually, the first contacting surface 95 makes contact with
the first positioning surface 97, and the second contacting surface
96 makes contact with the second positioning surface 98. Therefore,
the spindle 24 is accurately positioned with respect to the spinning
nozzle 23 (the needle holder 25). The state of FIG. 3 is realized in
such a manner, and the spinning device 9 can perform spinning.

Next, detachment of the spindle 24 from the holder attachment 151
will be briefly described. First, the spindle arm 92 is swung from the
state of FIG. 3 to release the positioning of the spindle 24 to achieve
the state of FIG. 5. The push button section 182 is then pushed to move
the lock member 153 to release the lock main body 181 from the ring
groove 171. The spindle 24 is then gripped and pulled upward to detach
the spindle 24 from the holder attachment 151 at the tip-end of the
spindle arm 92. As described above, in the present embodiment, a
mechanical coupling state of the spindle 24 and the holder main body
152 is decoupled by one-action of simply pushing the push button section
182, and hence the maintenance workability is excellent.

Next, replacement of the holder attachment 151 will be described.
The inner bottom surface (hereinafter sometimes referred to as a
supporting surface) of the accommodation concave 160 formed in the
holder main body 152 supports the base end portion of the spindle 24.
This inner bottom surface has a predetermined inclination, and the

spindle 24 is inclined at a predetermined angle when the spindle 24
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is supported. Other than the holder attachment 151 described above,
other types of holder attachment can be attached to the attachment
attaching portion 111 provided at the tip-end of the spindle arm 92.
Such a holder attachment may be formed such that the direction in which
the accommodation concave 160 is formed (i.e., direction of the
supporting surface) is slightly different from that of the holder
attachment 151. Therefore, by replacing with a holder attachment
having a supporting surface with a different inclination angle, the
direction in which the spindle 24 is supported in the state of FIG.
5 (moreover, the movable range of the tip-end portion 30 of the spindle
24) can be variously changed. Accordingly, various layouts of the
spindle 24 required according to a type of a yarn to be spun can be
easily realized.

As described above, the spindle unit 35 of the spinning device
9 according to the present embodiment includes the spindle 24, the holder
main body 152, the lock member 153, and the spring section 183. The
spindle 24 includes the tip-end portion 30 adapted to receive an insert
of the twisted fiber bundle 8, and the fiber passage 85 adapted to receive
a passing of the fiber bundle 8 inserted from the tip-end portion 30.
The holder main body 152 supports the spindle 24. The lock member 153
is adapted to mechanically couple the spindle 24 with the holder main
body 152. Under a state in which the spindle 24 is mechanically coupled
to the holder main body 152 via the lock member 153 (hereinafter referred
to as a coupled state), the tip-end portion 30 of the spindle 24 can
move within a predetermined range. The spring section 183 is adapted
to generate a force in a direction of the arrow A to act upon the lower
part of the spindle 24 (the inserting portion 170) so as to displace
the tip-end portion 30 towards one side within the movable range (i.e.,
side illustrated with the thick arrow in FIG. 5).

Thus, the spindle 24 can be mechanically coupled with the holder
main body 152 by the lock member 153, and in this state, the holder
main body 152 can hold the spindle 24 with the position of the tip-end
portion 30 of the spindle 24 provided with a certain degree of freedom

of movement. Therefore, by positioning the spindle 24 with the first
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contacting surface 95 and the second contacting surface 96 (the first
positioning surface 97 and the second positioning surface 98) without
decoupling such a mechanical coupling state (e.g., FIG. 3), the tip-end
portion 30 of the spindle 24 can be precisely repositioned, and the
quality of the spun yvarn 10 can be improved. Furthermore, even in the
state of FIG. 5 in which the positioning is not carried out, since the
force of the spring section 183 is acted to displace the tip-end portion
30 of the spindle 24 towards one side, the position of the tip-end portion
30 of the spindle 24 does not greatly fluctuate by the influence of
small vibration, for example. Therefore, the excessive fluttering of
the tip-end portion 30 of the spindle 24 can be prevented, and the
workability of maintenance work can be improved.

In the spindle unit 35 of the present embodiment, under the state
in which the spindle 24 is mechanically coupled with the holder main
body 152 via the lock member 153, a play in the radial direction and
a play in the axial direction are formed around the spindle 24. These
plays enable movement of the tip-end portion 30 of the spindle 24.

Accordingly, the tip-end portion 30 of the spindle 24 becomes
movable with a simple structure of providing a play.

In the spindle unit 35 of the present embodiment, the spring
section 183 functions as an elastic member that generates an elastic
restoring force.

Accordingly, the tip-end portion 30 of the spindle 24 can be
displaced to one side with a stable force from the elastic member.
Therefore, the position of the tip-end portion 30 of the spindle 24
can be reliably stabilized.

The spindle unit 35 of the present embodiment includes the
receiving rubber 65 provided between the spindle 24 and the holder main
body 152 and adapted to generate a force against a movement of the spindle
24.

Accordingly, the movement of the spindle 24 can be restricted by
the receiving rubber 65, and the position of the tip-end portion 30
of the spindle 24 can be reljably stabilized.

In the spindle unit 35 of the present embodiment, the receiving

19



rubber 65 is a member capable of being elastically deformed.

Accordingly, even if the spindle 24 tends to move by the influence
of vibration and the like, the momentum at which the spindle 24 tends
to move can be absorbed by the elastic deformation of the receiving
rubber 65. As a result, the position of the tip-end portion 30 of the
spindle 24 can be reliably stabilized.

In the spindle unit 35 of the present embodiment, the receiving
rubber 65 includes the first ring portion 66 and the second ring portion
67, as well as the third ring portion 68. The first ring portion 66
and the second ring portion 67 are adapted to restrict a movement of
the spindle 24 in a direction substantially perpendicular to the
travelling direction (radial direction) of the fiber bundle 8. The
third ring portion 68 is adapted to restrict a movement of the spindle
24 in a direction substantially parallel to the travelling direction
(axial direction) of the fiber bundle 8.

Accordingly, the excessive fluttering of the spindle 24 can be
effectively prevented.

In the spindle unit 35 of the present embodiment, the spindle 24
and the receiving rubber 65 are provided detachably with respect to
the holder main body 152. The first ring portion 66, the second ring
portion 67, and the third ring portion 68 of the receiving rubBer 65
are all provided capable of making contact with the holder main body
152. Between the first ring portion 66 and the second ring portion 67,
the receiving rubber 65 includes a concave (ring-shaped groove) to form
a gap with respect to the holder main body 152.

Accordingly, the contacting area between the receiving rubber 65
and the holder main body 152 can be reduced by the amount of the concave,
whereby the receiving rubber 65 can be easily attached or detached with
respect to the holder main body 152.

In the spindle unit 35 of the present embodiment, the receiving
rubber 65 is provided in a ring-shape entirely around an outer peripheral
surface of the spindle 24.

Accordingly, the fluttering of the spindle 24 in the radial

direction can be satisfactorily and reliably suppressed.
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The spindle unit 35 of the present embodiment includes the push
button section 182 adapted to decouple by one-action the state in which
the spindle 24 is mechanically coupled with the holder main body 152
via the lock member 153.

Accordingly, the spindle 24 can be detached from the holder main
body 152 by a simple operation of merely pushing the push button section
182.

The spinning device 9 of the present embodiment includes the
spindle unit 35, the needle holder 25, the spindle arm 92, the first
positioning surface 97, the second positioning surface 98, and the
nozzle block 26. The needle holder 25 is provided to face the spindle
24 and adapted to guide the fiber bundle 8 to the fiber passage 85.
The spindle arm 92 is adapted to support the spindle 24, and to enable
switching between the normal state (FIG. 3) in which the spindle 24
is located close to the needle holder 25 and the maintenance state (FIG.
5) in which the spindle 24 is located away from the needle holder 25.
The first positioning surface 97 and the second positioning surface
98 are adapted to position the tip-end portion 30 of the spindle 24
under the normal state with respect to the needle holder 25. The nozzle
block 26 is adapted to form the spinning chamber 31 between the nozzle
block 26 and the spindle 24 under the normal state (FIG. 3), and to
inject compressed air from the nozzle hole (hole of the whirling airflow
generating nozzle 41) that opens into the spinning chamber 31 to generate
whirling airflow to be acted upon the fiber bundle 8 in the spinning
chamber 31.

Accordingly, the holder main body 152 can hold the spindle 24 with
the position of the tip-end portion 30 of the spindle 24 having a certain
degree of freedom of movement under the maintenance state (FIG. 5).
On the other hand, under the normal state (FIG. 3), the spindle 24 is
positioned by the first positioning surface 97 and the second
positioning surface 98. Accordingly, the tip-end portion 30 of the
spindle 24 can be accurately positioned with respect to the needle holder
25, and the quality of the spun yarn 10 can be improved.

In the spinning device 9 of the present embodiment, by moving at
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least one of the spindle 24 and the needle holder 25 so that the spindle
24 moves in an arcuate path with respect to the needle holder 25, the
spindle arm 92 can be switched between the normal state (FIG. 3). and
the maintenance state (FIG. 5). The spring section 183 is adapted to
generate a force to act upon the lower part of the spindle 24 (the
inserting portion 170) to displace the tip-end portion 30 of the spindle
24 within the movable range to approach a center of the arcuate path
(i.e., the swing shaft 93 illustrated in FIG. 2).

Accordingly, with the movement of the spindle 24 in the arcuate
path with respect to the needle holder 25 when switching between the
normal state and the maintenance state, the spindle 24 can be smoothly
moved without the tip-end portion 30 of the spindle 24 interfering with
other members.

In the spinning device 9 of the present embodiment, the inner
bottom surface of the accommodation concave 160 of the holder main body
152 is provided as the supporting surface to support the spindle 24
from a base-end portion substantially at a prescribed inclination angle.
The holder main body 152 (the holder attachment 151) can be replaced
with another holder main body 152 having the supporting surface with
a different inclination angle.

Accordingly, various layouts of the spindle 24 demanded in the
spinning device 9 can be easily realized.

The fine spinning machine 1 of the present embodiment includes
the above-described spinning device 9, and the winding device 13. The
winding device 13 is adapted to wind the spun yarn 10, which has been
spun by the spinning device 9, into the package 45.

Accordingly, the fine spinning machine 1 is provided in which the
replacement operation of the spindle 24 is easy and the package 45 of
a high quality spun yarn 10 can be obtained.

Preferred embodiments of the present invention have been
described above, but the structures described above can be modified
as below.

In the lock member 153, the push button section 182 may be changed

to a structure including a lever or the like capable of a pulling
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operation.

In place of the needle holder 25, a member without the needle 28
(e.g., a block-shaped member formed with the guiding hole 27) may be
adopted for the fiber guiding section.

At a position located downstream of the spinning device 9, in place
of the yarn slack eliminating device 12 or in addition to the yarn slack
eliminating device 12, a delivery roller to be rotationally driven and
a nip roller to be pushed against the delivery roller may be arranged,
and the spun yarn 10 can be sandwiched between the delivery roller and
the nip roller to be fed downstream.

In the embodiments described above, the spring section 183 and
the push button section 182 are integrally formed with the lock member
153, but the spring section 183 and the push button section 182 may
be separate members from the lock member 153. A spring made of metal
and not synthetic resin (e.g., a coil spring or a plate spring) may
be used in place of the spring section 183.

In the embodiments described above, the spindle 24 is attached
to the holder attachment 151, which is attached to the tip-end of the
spindle arm 92. However, the spindle 24 may be directly attached to
the tip-end of the spindle arm 92.

In the embodiments described above, the switching between the
normal state of FIG. 3 and the maintenance state of FIG. 5 is carried
out by moving the spindle 24 with the swinging of the spindle arm 92.
However, the switching between these states can be realized by moving
the needle holder 25 side (the nozzle block 26 side) with the swinging
of the nozzle supporting arm 91.

In the embodiments described above, the lock member 153, the push
button section 182, the spring section 183, and the like are configured
as one part of the holder attachment 151. However, the lock member 153,
the push button section 182, and the like may be arranged on the spindle
arm 92 side, and only the holder main body 152 may be attached to the
spindle arm 92 in a replaceable manner.

In the embodiments described above, the needle holder 25 and the

nozzle block 26 are separate components. However, the needle holder
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25 and the nozzle block 26 may be formed as one component in which the
fiber guiding section and the nozzle member are integrated.
According to a first aspect of the present invention, a

hollow guide shaft unit includes a hollow guide shaft body, a base
section, a coupling section, and a displacement-~force generating
section. The hollow guide shaft body includes a tip-end portion adapted
to receive an insert of a twisted fiber bundle, and a fiber bundle passage
adapted to receive a passing of the fiber bundle inserted from the
tip-end portion. The base section is adapted to support the hollowguide
shaft body. The coupling section is adapted to mechanically couple the
hollow guide shaft body with the base section. The displacement-force
generating section is adapted to generate a force to act upon the hollow
guide shaft body so as to displace the tip-end portion of the hollow
guide shaft body towards one side within a movable range under a state
in which the hollow guide shaft body is mechanically coupled with the
base section via the coupling section, the movable range being a range
in which the tip-end portion of the hollow guide shaft body can be moved.

Accordingly, the hollow guide shaft body can be mechanically
coupled with the base section by the coupling section, and the hollow
guide shaft body can be held by the base section under a state in which
a position of the tip-end portion of the hollow guide shaft body is
provided with a certain degree of freedom of movement. Therefore, the
tip-end portion of the hollow guide shaft body can be precisely
repositioned without decoupling the mechanical coupling state, and the
quality of the yarn to be spun can be improved. Furthermore, even if
the precise positioning is not carried out, since a force of the
displacement-force generating section is applied so as to displace the
tip-end portion of the hollow guide shaft body towards one side within
the movable range, the position of the tip-end portion of the hollow
guide shaft body does not greatly fluctuate even with an occurrence
of small vibration. Therefore, excessive fluttering of the tip-end
portion of the hollow guide shaft body can be prevented, and the
workability of maintenance work can be improved.

In the above hollow guide shaft unit, a play is formed around the
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hollow guide shaft body under a state in which the hollow guide shaft
body is mechanically coupled with the base section via the coupling
section. This playenables movement of the tip-end portion of the hollow
guide shaft body.

Accordingly, the tip-end portion of the hollow guide shaft body
becomes movable with a simple structure of providing a play.

In the above hollow guide shaft unit, the displacement-force
generating section is preferably an elastic member that generates an
elastic restoring force.

Accordingly, the tip-end portion of the hollow guide shaft body
can be displaced towards one side with a stable force from the elastic
member. As a result, the position of the tip~end portion of the hollow
guide shaft body can be reliably stabilized.

The above hollow guide shaft unit preferably includes a movement
restricting section provided between the hollow guide shaft body and
the base section and adapted to generate a force against a movement
of the hollow guide shaft body.

Accordingly, the movement of the hollow guide shaft body can be
restricted by the restricting section, and the position of the tip-end
portion of the hollow guide shaft body can be reliably stabilized.

In the above hollow guide shaft unit, the movement restricting
section is preferably a member capable of being elastically deformed.

Accordingly, even if the hollow guide shaft body tends to move
by the influence of vibration or the like, momentum at which the hollow
guide shaft body tends to move can be absorbed by the elastic deformation
of the movement restricting section. As a result, the position of the
tip-end portion of the hollow guide shaft body can be reliably
stabilized.

In the above hollow guide shaft unit, the movement restricting
section includes a first restricting portion and a second restricting
portion. The first restricting portion is adapted to restrict a
movement of the hollow guide shaft body in a direction substantially
perpendicular to the fiber bundle passage. The second restricting

portion is adapted to restrict a movement of the hollow guide shaft
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body in a direction substantially parallel to the fiber bundle passage.

Accordingly, the excessive fluttering of the hollow guide shaft
body can be effectively prevented.

In the above hollow guide shaft unit, the first restricting
portion and the second restricting portion are provided capable of
making contact with the base section. The movement restricting section
includes a concave to form a gap with respect to the base section. The
hollow guide shaft body and the movement restricting section are
provided detachably with respect to the base section.

Accordingly, a contacting area between the movement restricting
section and the base section can be reduced by the amount of the concave,
and the movement restricting section can be easily attached or detached
with respect to the base section.

In the above hollow guide shaft unit, the movement restricting
section is preferably provided entirely around an outer peripheral
surface of the hollow guide shaft body.

Accordingly, fluttering in a radial direction of the hollow guide
shaft body can be satisfactorily and reliably suppressed.

The above hollow guide shaft unit preferably includes a decoupling
operation section adapted to decouple by one-action the state in which
the hollow guide shaft body is mechanically coupled with the base section
via the coupling section.

Accordingly, the above hollow guide shaft body can be detached
from the base section with a simple operation of one-action.

According to a second aspect of the present invention, an air-jet
spinning device includes the hollow guide shaft unit, a fiber guiding
section, a supporting section, a positioning section, and a nozzle
member. The fiber guiding section is provided to face the hollow guide
shaft body and adapted to guide the fiber bundle to the fiber bundle
passage. The supporting section is adapted to support at least one of
the fiber guiding section and the hollow guide shaft body and to enable
switching between a first state in which the hollow guide shaft body
is located close to the fiber guiding section and a second state in

which the hollow guide shaft body is located away from the fiber guiding
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section. The positioning section is adapted to determine a position
of the tip-end portion of the hollow guide shaft body under the first
state with respect to the fiber guiding section. The nozzle member is
adapted to form a spinning chamber between the nozzle member and the
hollow guide shaft body under the first state, and to inject compressed
alr from at least one nozzle hole that opens into the spinning chamber
to generate whirling airflow in the spinning chamber to be acted upon
the fiber bundle.

Accordingly, under the second state, the base section can hold
the hollow guide shaft body with the position of the tip-end portion
of the hollow guide shaft body having a certain degree of freedom of
movement. Under the first state, the tip~end portion of the hollow guide
shaft body is accurately positioned with respect to the fiber guiding
section by the positioning section. As a result, the quality of the
yarn to be spun by the air-jet spinning device can be improved.

In the above air-jet spinning device, the supporting section is
adapted to switch between the first state and the second state by moving
at least one of the hollow guide shaft body and the fiber guiding section
so that the hollow guide shaft body moves in an arcuate path with respect
to the fiber guiding section. The displacement-force generating
section is adapted to generate a force to be applied to the hollow guide
shaft body to displace the tip-end portion of the hollow guide shaft
body within the movable range to approach a center of the arcuate path.

Accordingly, with the movement of the hollow guide shaft body in
the arcuate path with respect to the fiber guiding section when switching
between the first state and the second state, the tip-end portion of
the hollow guide shaft body can be smoothly moved without interfering
with other members.

In the above air-jet spinning device, the base section includes
a supporting surface adapted to support the hollow guide shaft body
from a base-end portion at a prescribed inclination angle. The base
section can be replaced with another base section having the supporting
surface with a different inclination angle.

Accordingly, various layouts of the hollow guide shaft body
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demanded in the air-jet spinning device can be easily realized.

According to a third aspect of the present invention, an air-jet
spinning device includes a hollow guide shaft unit and a nozzle member.
‘The hollow guide shaft unit includes a hollow guide shaft body, a base
section, a coupling section, a decoupling operation section, a
displacement-force generating section, and a movement restricting
section. The hollow guide shaft body includes a tip-end portion adapted
to receive an insert of a twisted fiber bundle, and a fiber bundle passage
adapted to receive a passing of the fiber bundle inserted from the
tip-end portion. The base section is adapted to support the hollow guide
shaft body. The coupling section is adapted to mechanically couple the
hollow guide shaft body with the base section. The decoupling operation
section is adapted to decouple by one-action the state in which the
hollow guide shaft body is mechanically coupled with the base section
via the coupling section. The displacement-force generating section
is an elastic member that is adapted to generate a force to act upon
the hollow guide shaft body so as to displace the tip-end portion of
the hollow guide shaft body towards one side within a movable range
under a state in which the hollow guide shaft body is mechanically
coupled with the base section via the coupling section, the movable
range being a range in which the tip-end portion of the hollow guide
shaft body can be moved. The movement restricting section is a member
provided between the hollow guide shaft body and the base section and
entirely around an outer peripheral surface of the hollow guide shaft
body, and is capable of being elastically deformed to generate a force
against a movement of the hollow guide shaft body. The nozzle member
is adapted to form a spinning chamber between the nozzle member and
the hollow guide shaft body of the hollow guide shaft unit, and to inject
compressed air from at least one nozzle hole that opens into the spinning
chamber to generate whirling airflow in the spinning chamber to be acted
upon the fiber bundle.

Accordingly, the hollow guide shaft body can be mechanically
coupled with the base section by the coupling section, and the hollow

guide shaft body can be held by the base section under the state in
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which the position of the tip-end portion of the hollow guide shaft
body is provided with a certain degree of freedom of movement. Therefore,
the tip-end portion of the hollow guide shaft body can be precisely
repositioned without decoupling the mechanical coupling state, and the
quality of the yarn to be spun by the air-jet spinning device can be
improved. Furthermore, even if the precise positioning is not carried
out, since the elastic force of the displacement-force generating
section is stably applied to displace the tip-end portion of the hollow
guide shaft body towards one side within the movable range, the position
of the tip-end portion of the hollow guide shaft body does not greatly
fluctuate even with an occurrence of small vibration. Furthermore, the
movement of the hollow guide shaft body in the radial direction is
satisfactorily and reliably suppressed by the elastic deformation of
the movement restricting section. Therefore, excessive fluttering of
the tip-end portion of the hollow guide shaft body can be prevented
and workability of maintenance work can be improved. Moreover, the
hollow guide shaft body can be easily detached from the base section
by operating the decoupling operation section with one-action.
According to a fourth aspect of the present invention, a spinning
machine includes the above-described air-jet spinning device, and a
winding section. The winding section is adapted to wind a spun yarn,
which has been spun by the air-jet spinning device, into a package.
Accordingly, a spinning machine is provided in which the hollow
guide shaft body can be easily replaced, and a high quality yarn can

be obtained.
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