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(57)  Ahollow guide shaft (38) includes a firstmember
(40) and a second member (50). In the first member (40)
are formed an introducing opening (42) through which a

fiber bundle (8) is introduced, a first fiber passageway

(47) through which the guided fiber bundle (8) passes,
and an assisting nozzle (45) arranged so as to generate
inside the first fiber passageway (47) a swirling air current
that conveys the fiber bundle (8) downstream during yarn
discharge spinning. In the second member (50) is formed
a second fiber passageway (53) through which the fiber
bundle (8) that has passed through the first fiber pas-
sageway (47) passes. The second member (50) is ar-
ranged as a separate member from the firstmember (40).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention generally relates to a hol-
low guide shaft used in an air-jet spinning device that
forms a spun yarn by twisting a fiber bundle.

2. Description of the Related Art

[0002] Air-jet spinning devices that perform yarn dis-
charge spinning are known in the art. Yarn discharge
spinning refers to a process performed at the start of
spinning whereby a yarn is formed by spinning in a man-
ner that is different from regular spinning. In air-jet spin-
ning devices that perform yarn discharge spinning, a
spinning nozzle is arranged in a nozzle block, and an
assisting nozzle is arranged in a hollow guide shaft. A
swirling air current is generated inside the air-jet spinning
device by blowing compressed air from the spinning noz-
zle and the assisting nozzle.

[0003] In the air-jet spinning device, during yarn dis-
charge spinning, the spun yarn is formed by twisting a
fiber bundle drafted by a drafting device with the swirling
air current generated by the compressed air blown from
the spinning nozzle. The fiber bundle is further twisted
while being pulled the fiber bundle downstream with the
swirling air current generated by the compressed air
blown from the assisting nozzle. During regular spinning
performed thereafter, the air-jet spinning device forms
the spun yarn from the fiber bundle with only the swirling
air current from the spinning nozzle.

[0004] Japanese Patent Application Laid-open No.
2001-146646 (Patent Document 1) discloses a spinning
machine thatincludes a spinning nozzle and an assisting
nozzle. In this spinning machine, an introducing opening
through which fibers drafted by a drafting device are in-
troduced, an assisting nozzle, and a yarn outlet through
which the formed spun yarn is guided out are all formed
in a single member (hollow guide shaft).

[0005] Japanese Patent Application Laid-open No.
2001-146647 (Patent Document 2) discloses a spindle
(hollow guide shaft) that includes a main part and a tip
part. At the tip part of the spindle, plural holes through
which fibers can pass are formed side by side in a fiber
running direction. When viewed from an axial direction,
the holes partially overlap with one another. With this
configuration, accumulation of impurities can be prevent-
ed and spinning can be performed at high speed.

SUMMARY OF THE INVENTION

[0006] In the hollow guide shaft disclosed in Patent
Document 1, the introducing opening, the assisting noz-
zle, and the yarn outlet arranged downstream thereof are
all formed on the same member. Hence, the hollow guide
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shaft disclosed in Patent Document 1 is very long in the
axial direction. Although, the hollow guide shaft is gen-
erally an elongate member having a horizontal cross-
sectional diameter of less than 1 centimeter (cm), high
precision is required when forming a fiber passageway
(hole) inside the hollow guide shaft. Hence, if the hollow
guide shaft is long in the axial direction as disclosed in
Patent Document 1, machining to form the fiber passage-
way may be difficult.

[0007] It is mentioned in Patent Document 2 that the
tip part and the main part of the hollow guide shaft are
separate members. However, there is no mention or sug-
gestion in Patent Document 2 regarding formation of as-
sisting nozzle in the hollow guide shaft.

[0008] Itis an object of the presentinvention to provide
a hollow guide shaft in which machining for forming a
fiber passageway inside the hollow guide shaft can be
performed easily.

[0009] A hollow guide shaft according to an aspect of
the present invention includes an introducing opening
through which fibers are introduced; afirst fiber passage-
way that is a through hole formed from the introducing
opening along a central axis; and an assisting nozzle that
is formed so as to open into the first fiber passageway.
A substantially cylindrical part where the introducing
opening and the first fiber passageway are formed has
a region where an outer peripheral diameter increases
as a distance from the introducing opening increases.
[0010] A hollow guide shaft according to another as-
pect of the present invention includes a first member in
which are formed an introducing opening through which
fibers are introduced, a first fiber passageway that is a
through hole formed from the introducing opening along
a central axis, and an assisting nozzle that is formed so
astoopeninto thefirstfiber passageway; a second mem-
ber in which is formed a second fiber passageway
through which the fibers that have passed through the
first fiber passageway pass and that is arranged as a
separate member from the first member; and a support-
ing member that supports the second member.

[0011] An air-jet spinning device according to still an-
other aspect of the present invention includes the hollow
guide shaft; a nozzle block that is arranged to form a
spinning chamber between the hollow guide shaft and
the nozzle block, and that includes a spinning nozzle ar-
ranged to generate inside the spinning chamber a swirl-
ing air current that acts on the fibers in the spinning cham-
ber; and afiber guide thatis arranged opposing the hollow
guide shaft and that guides the fibers to the first fiber
passageway.

[0012] A textile machinery according to still another as-
pect of the present invention includes the air-jet spinning
device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]
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FIG. 1 is a front view of an overall structure of a spin-
ning frame according to an embodiment of the
present invention.

FIG. 2 is a side view of a spinning unit.

FIG. 3 is a cross-sectional view of an air-jet spinning
device.

FIG. 4 is a perspective view of a first member, a
second member, and an inner cover part.

DETAILED DESCRIPTION

[0014] Exemplary embodiments of a spinning frame
(textile machinery) according to the presentinvention are
explained in detail below with reference to the accompa-
nying drawings. A spinning frame 1 shown in FIG. 1 in-
cludes plural spinning units 2 arranged side by side, a
yarn joining carrier 3, a motor box 4, and a main control
device 90.

[0015] The main control device 90 centrally manages
all the structural components of the spinning frame 1,
and includes a monitor 91 and input keys 92. An operator
can appropriately operate the input keys 92 to perform
setting operations of a specific spinning unit 2 or all the
spinning units 2 and have settings, status, and the like
of a specific spinning unit 2 or all the spinning units 2
displayed on the monitor 91.

[0016] As shown in FIG. 2, each of the spinning units
2 includes, sequentially arranged from upstream to
downstream, a drafting device 7, an air-jet spinning de-
vice 9, a yarn pooling device 14, and a winding device
96. The terms "upstream" and "downstream" in the fol-
lowing explanation refer to upstream and downstream,
respectively, in a running (transportation) direction of a
sliver 6, a fiber bundle 8, and a spun yarn 10 during spin-
ning. Each of the spinning units 2 spins, by using the air-
jet spinning device 9, the fiber bundle 8 conveyed from
the drafting device 7 and forms the spun yarn 10. The
spun yarn 10 is wound into a package 28 by the winding
device 96.

[0017] The drafting device 7 is arranged near the top
end of a housing 5 of the spinning machine 1. The drafting
device 7 includes four roller pairs, namely, sequentially
from upstream, a back roller pair 21, a third roller pair 22,
a middle roller pair 24 with an apron belt 23 stretched
over each roller thereof, and a front roller pair 25. The
drafting device 7 drafts (stretches a bundle of fibers) the
sliver 6 supplied from a not shown sliver case via a sliver
guide 20 until the fiber bundle 8 attains a predetermined
thickness. The fiber bundle 8 drafted by the drafting de-
vice 7 is supplied to the air-jet spinning device 9.
[0018] The air-jet spinning device 9 forms the spun
yarn 10 by twisting, by the action of a swirling air current,
the fiber bundle 8 supplied from the drafting device 7. A
structure of the air-jet spinning device 9 is explained in
detail later.

[0019] A yarn quality measuring device 12 and a spin-
ning sensor 13 are arranged downstream of the air-jet
spinning device 9. The spun yarn 10 formed by the air-
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jet spinning device 9 passes through the yarn quality
measuring device 12 and the spinning sensor 13.
[0020] The yarn quality measuring device 12 monitors
a thickness of the running spun yarn 10 by using a not
shown optical sensor. When a yarn defect (a portion of
the spun yarn 10 having an abnormal thickness) is de-
tected, the yarn quality measuring device 12 transmits a
yarn defect detection signal to a not shown unit controller.
The sensor of the yarn quality measuring device 12 is
not limited to the optical sensor; it can be, for example,
an electrostatic capacitive sensor. Moreover, the yarn
quality measuring device 12 can also detect a foreign
substance included in the spun yarn 10 as a yarn defect.
[0021] The spinning sensor 13 is arranged immediate-
ly downstream of the yarn quality measuring device 12.
The spinning sensor 13 detects a tension on the spun
yarn 10 at a position between the air-jet spinning device
9 and the yarn pooling device 14. The spinning sensor
13 transmits a detection signal corresponding to the de-
tected tension to the unit controller. The unit controller
detects an abnormal portion, such as weak yarn, by mon-
itoring the tension detected by the spinning sensor 13.
[0022] The yarn pooling device 14 is arranged down-
stream of the yarn quality measuring device 12 and the
spinning sensor 13. As shown in FIG. 2, the yarn pooling
device 14 includes a yarn pooling roller 15 and a motor
16 that rotationally drives the yarn pooling roller 15.
[0023] The yarn pooling roller 15 temporarily pools the
spun yarn 10 by winding a certain amount of the spun
yarn 10 on an outer peripheral surface thereof. The spun
yarn 10 is pulled from the air-jet spinning device 9 and
conveyed downstream at a predetermined speed by
causing the yarn pooling roller 15 to rotate at a predeter-
mined rotational speed with the spun yarn 10 wound on
the outer peripheral surface thereof. Because the spun
yarn 10 can be temporarily pooled on the outer peripheral
surface of the yarn pooling roller 15, the yarn pooling
device 14 can be made to function as a kind of buffer.
The buffering function of the yarn pooling device 14
avoids troubles (for example, slackening of the spunyarn
10) caused by a mismatch in a spinning speed of the air-
jet spinning device 9 and a winding speed (the speed of
the spun yarn 10 being wound into the package 28) due
to some reason.

[0024] A yarn guide 17 and the winding device 96 are
arranged downstream of the yarn pooling device 14. The
winding device 96 includes a cradle arm 97 that rotatably
supports a bobbin around which the spun yarn 10 is
wound.

[0025] The winding device 96 includes a winding drum
98, a traverse guide 99, and a not shown winding drum
driving motor. The driving force of the winding drum driv-
ing motor is transmitted to the winding drum 98, causing
the winding drum 98 to rotate in a state of being in contact
with an outer peripheral surface of the bobbin or the pack-
age 28. The traverse guide 99 guides the spun yarn 10.
The winding device 96 drives the winding drum 98 with
the winding drum driving motor while causing the traverse
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guide 99 to perform reciprocating movement with a not
shown driving member. With these operations, the wind-
ing device 96 causes the package 28 that is in contact
with the winding drum 98 to rotate, and thus the spun
yarn 10 is wound into the package 28.

[0026] As shown in FIGS. 1 and 2, the yarn joining
carrier 3 includes a yarn joining device 93, a suction pipe
94, and a suction mouth 95. When yarn cut or yarn break-
age occurs in a certain spinning unit 2, the yarn joining
carrier 3 travels on a not shown rail and moves to that
spinning unit 2 and stops. The suction pipe 94 swings
upward about a shaft to catch the spun yarn 10 from the
air-jet spinning device 9, and then swings downward
about the shaft to guide the spun yarn 10 to the yarn
joining device 93. The suction mouth 95 swings down-
ward about a shaft to catch the spun yarn 10 from the
package 28, and then swings upward about the shaft to
guide the spun yarn 10 to the yarn joining device 93. The
yarn joining device 93 joins the two guided spun yarns
10 together.

[0027] The structure and operation of the air-jet spin-
ning device 9 are explained below with reference to FIGS.
3 and 4.

[0028] The air-jet spinning device 9 forms the spun
yarn 10 by twisting the fiber bundle 8 supplied from the
drafting device 7. As shown in FIG. 3, the air-jet spinning
device 9 includes a nozzle block 30 and a hollow guide
shaft 38. The nozzle block 30 includes a fiber guide 31,
aspinning chamber 32, and one or more spinning nozzles
33. The nozzle block 30 is supported by a nozzle block
supporting member 101 attached to the housing 5 of the
spinning frame 1.

[0029] The fiber guide 31 guides the fiber bundle 8
drafted by the drafting device 7 toward the interior (down-
stream side) of the air-jet spinning device 9. A guide hole
31a is formed in the fiber guide 31 and a guide needle
31b is arranged in the fiber guide 31. The fiber bundle 8
drafted by the drafting device 7 is guided downstream
through the guide hole 31a so as to be wound over the
guide needle 31b.

[0030] The spinning chamber 32 is formed down-
stream of the fiber guide 31. The spinning chamber 32
is arranged between the nozzle block 30 and the hollow
guide shaft 38. The air-jet spinning device 9 blows com-
pressed air (hereinafter, referred to simply as "air") sup-
plied from a not shown compressed air source through
the spinning nozzles 33 into the spinning chamber 32,
and thereby generates the swirling air current inside the
spinning chamber 32. After being twisted by the swirling
air current inside the spinning chamber 32, the fiber bun-
dle 8 is conveyed to the hollow guide shaft 38.

[0031] The hollow guide shaft 38 further twists the fiber
bundle 8 that has been twisted by the nozzle block 30
and guides it downstream. As shown in FIG. 3, the hollow
guide shaft 38 is supported on (fixed to) a hollow guide
shaft supporting member 103 via a rubber 102. The hol-
low guide shaft 38 includes a first member 40, a second
member 50, a supporting member 60, an inner cover part
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70, and an outer cover part 80. The inner cover part 70
and the outer cover part 80 together may be referred to
simply as "cover part".

[0032] AsshowninFIGS. 3 and 4, the first member 40
includes a tip part 41, a middle part 44, and a base part
46. The first member 40 is a member formed by machin-
ing a member of a predetermined shape. That s, the first
member 40 is a single member and nota member formed
by joining plural members.

[0033] The first member 40 according to the present
embodiment is made of ceramic that contains alumina in
a content ratio of greater than or equal to 50%. The alu-
mina content ratio can be set as desired and can, for
example, be greater than or equal to 10%. Because the
first member 40 is made from ceramic that contains alu-
mina, wear resistance and toughness can be improved.
Although the first member 40 is constantly in contact with
the fiber bundle 8 during spinning, the life of the first mem-
ber 40 can be prolonged by improving the wear resist-
ance of the first member 40.

[0034] The first member 40 can be made of stainless
steel, instead of ceramic, and a surface thereof can be
given a coating of a diamond-like carbon. Because dia-
mond-like carbon has a low coefficient of friction, the fric-
tion between the hollow guide shaft 38 and fibers can be
reduced. Hence, the life of the first member 40 can be
prolonged. Moreover, because a whirling speed of the
fiber bundle 8 can be further improved, the spinning
speed of the air-jet spinning device 9 can be increased.
[0035] The tip part 41 is a substantially cylindrical
member that is located at the most upstream side of the
first member 40. An introducing opening 42 is formed at
the upstream end of the tip part 41. The introducing open-
ing 42 is a part through which the fiber bundle 8 (spun
yarn 10) twisted in the spinning chamber 32 is guided. A
first fiber passageway 47 is a through hole formed along
the central axis of the tip part 41. The fiber bundle 8 guid-
ed through the introducing opening 42 is conveyed down-
stream through the first fiber passageway 47. An O-ring
fitting part 43 that is cut out as an annular depression is
formed around an outer peripheral surface of the tip part
41. An O-ring (sealing member) 48 can be fitted into the
O-ring fitting part 43.

[0036] The middle part 44 is a cylindrical part and po-
sitioned downstream of the tip part 41. The middle part
44 has a smaller outer diameter than the tip part 41 and
the base part 46. One or more assisting nozzles 45 are
formed in the middle part 44. Each of the assisting noz-
Zles 45 is a hole formed so as to penetrate in a perpen-
dicular direction to the axial direction of the first member
40 (radial direction). The compressed air is supplied to
the assisting nozzles 45 via an air supply passageway
66 (explained in detail later), and by being blown toward
the inside (that is, into the first fiber passageway 47)
through the assisting nozzles 45, the swirling air current
can be generated in the first fiber passageway 47.
[0037] During yarn discharge spinning, the swirling air
current is generated from the air blown from both the
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spinning nozzles 33 and the assisting nozzles 45. Alter-
natively, the air can be blown only from the assisting noz-
zles 45. The fiber bundle 8 drafted by the drafting device
7 is loosely twisted by the swirling air current generated
in the spinning chamber 32, and is conveyed to the hollow
guide shaft 38 in a loosely twisted form. The swirling air
current generated inside the first fiber passageway 47 of
the hollow guide shaft 38 flows in an opposite direction
to the swirling air current generated inside the spinning
chamber 32. Hence, the fiber bundle 8 is conveyed down-
stream while being spun into a bundled fiber form, and
is guided out as the spun yarn 10 from the hollow guide
shaft 38. During regular spinning that is performed fol-
lowing the yarn discharge spinning, the swirling air cur-
rent is generated in the spinning chamber 32. That is,
the compressed air is blown from the spinning nozzles
33 and not from the assisting nozzles 45. Alternatively,
the compressed air can be blown from the assisting noz-
zles 45 during the regular spinning, in which case, how-
ever, a pressure of the compressed air blown from the
assisting nozzles 45 during regular spinning can be kept
lower than a pressure of the compressed air blown from
the assisting nozzles 45 during yarn discharge spinning.
[0038] The base part 46 is a cylindrical part and posi-
tioned downstream of the middle part 44. An outer diam-
eter of the base part 46 is greater than those of the tip
part 41 and the middle part 44. The second member 50
is attached so as to make contact with a downstream end
of the base part 46.

[0039] AsshowninFIGS. 3 and 4, the second member
50 is an elongate, substantially cylindrical member, and
includes a main part 51 and a reduced diameter part 52.
The second member 50 is made of stainless steel. The
second member 50 can be formed from a desired mate-
rial including, for example, ceramic. Because a long hole
in the axial direction needs to be formed with high preci-
sion in the second member 50, it is preferable that the
material used for the second member 50 is easy to ma-
chine.

[0040] Thesecond member 50 is a single member and
not a member formed by joining plural members. A sec-
ond fiber passageway 53 is formed inside the main part
51 and the reduced diameter part 52. The second fiber
passageway 53 is a passageway through which the fiber
bundle 8 that has passed through the first fiber passage-
way 47 passes. An area of an imaginary surface that is
perpendicular to a fiber running direction (flow passage
cross-sectional area) of the first fiber passageway 47 is
smaller than a flow passage cross-sectional area of the
second fiber passageway 53. To explain it in further de-
tail, the flow passage cross-sectional areas of the up-
stream end and the downstream end, and the average
flow passage cross-sectional area are all smaller in the
first fiber passageway 47 than those in the second fiber
passageway 53. Hence, the air flows from the first fiber
passageway 47 to the second fiber passageway 53. The
second fiber passageway 53 is formed such that the flow
passage cross-sectional area on the downstream side is
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greater than the flow passage cross-sectional area on
the upstream side. Hence, the air flows downstream in
the second fiber passageway 53. The air that has flowed
through the second fiber passageway 53 is guided out
via a yarn guiding-out member 110 that is attached as a
separate member further downstream.

[0041] An O-ring fitting groove 54 is formed in the up-
stream end of the main part 51. The O-ring fitting groove
54 is an annular groove. An O-ring 55 is fitted into the O-
ring fitting groove 54.

[0042] Because an outer diameter of the reduced di-
ameter part 52 is smaller than an outer diameter of the
main part 51, a stepped part is formed on the surface
near the downstream end of the second member 50. The
second member 50 is supported, via an O-ring 56, on
the supporting member 60 by the stepped part (specifi-
cally, the downstream end of the main part 51).

[0043] In the present embodiment, the fiber passage-
ways of the hollow guide shaft 38 are formed by two mem-
bers (the first member 40 and the second member 50).
Hence, a length in the axial direction of each member
forming the fiber passageway can be made short. Con-
sequently, the machining for forming the fiber passage-
ways can be performed easily. Moreover, if each member
having the fiber passageway formed therein has a short
length in the axial direction thereof, there is hardly any
force exerted on the members in a bending direction.
Hence, damage to the hollow guide shaft 38 can be pre-
vented when separating it from the nozzle block 30 to
remove the fibers remaining between the nozzle block
30 and the hollow guide shaft 38.

[0044] As shown in FIG. 3, the supporting member 60
supports the first member 40 and the second member
50. The supporting member 60 according to the present
embodiment is made of stainless steel; however, it can
be made of a desired material. A through hole 61, a sec-
ond member supporting member 62, a cover mounting
member 63, and a compressed air introducing member
64 are formed in the supporting member 60.

[0045] The through hole 61 is formed along the fiber
running direction in the central part of the supporting
member 60. The second member 50 is arranged inside
the through hole 61. The second member supporting
member 62 is formed near the downstream end of the
through hole 61. Aninner diameter of the second member
supporting member 62 is smaller than that of the through
hole 61. The second member 50 is supported on the sec-
ond member supporting member 62 via the O-ring 56.
[0046] Plural steps (cover mounting member 63) are
formed on the outer surface of the supporting member
60 by varying the outer diameter thereof. A cover part
(the inner cover part 70 and the outer cover part 80) is
attached to the cover mounting member 63. The move-
ment of the supporting member 60 is regulated with the
cover part. The compressed air introducing member 64
is a tubular part that extends radially from the through
hole 61. A tube that connects the compressed air intro-
ducing member 64 to a not shown compressed air source
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is connected to the compressed air introducing member
64.

[0047] The inner cover part 70 is a member that is ar-
ranged so as to cover the first member 40, the second
member 50, and the supporting member 60. The first
member 40 is attached to the inner cover part 70 by in-
serting and fitting in the first member 40 from the down-
stream side of the inner cover part 70. As shown in FIGS.
3 and 4, the inner cover part 70 is constituted by a first
tube 71, a second tube 72, and a third tube 73. The inner
cover part 70 according to the present embodiment is
made of resin; however, it can be made of a desired ma-
terial. Because the inner cover part 70 does not often
come into contact with the fiber bundle 8 unlike the first
member 40, it is preferable that the inner cover part 70
is made from a material that can be easily machined or
is of low cost rather than a wear-resistant material.
[0048] The first tube part 71 is a member positioned
on the upstream side. The first tube part 71 is formed
such thataninner diameter and an outer diameter thereof
become smaller toward the upstream side. When the first
member 40 is inserted into the first tube part 71, the up-
stream end of the base part 46 of the first member 40
and an inner surface of the first tube part 71 come into
contact with each other. In this manner, the first member
40 can be positioned with the tip part 41 thereof protrud-
ing out from the first tube 71 by a predetermined amount.
The upstream end of the first tube 71 is attached so as
to come into contact with the O-ring 48 fitted in the O-
ring fitting part 43.

[0049] The second tube 72 is a member that is posi-
tioned downstream of the first tube 71 and has an inner
diameter and an outer diameter larger than the first tube
71. Thethird tube 73 is amember thatis positioned down-
stream of the second tube 72 and has an inner diameter
and an outer diameter larger than the second tube 72.
The outer cover part 80 is attached to the outer side of
the second tube 72 and the third tube 73. The third tube
73 is positioned on the outer side of the supporting mem-
ber 60 (specifically, the cover mounting member 63) and
is supported on the cover mounting member 63 via an
O-ring 74.

[0050] When the compressed air is supplied from the
air supply passageway 66, the supplied compressed air
passes between the second member 50 and the support-
ing member 60 and flows upstream of the fiber running
direction (upward in FIG. 3). Because the O-ring 56 is
fitted between the second member 50 and the supporting
member 60, the leakage of the supplied compressed air
from between the second member 50 and the supporting
member 60 can be prevented. Moreover, because the
O-ring 74 is fitted between the supporting member 60
and the inner cover part 70, leakage of the supplied com-
pressed air from between the supporting member 60 and
the inner cover part 70 can be prevented. Furthermore,
because the O-ring 55 is fitted between the first member
40 and the second member 50, leakage of the supplied
air from between the first member 40 and the second
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member 50 can be prevented. Consequently, a con-
sumption amount of the compressed air can be sup-
pressed, and moreover, yarn discharge spinning can be
performed stably. Besides preventing leakage of the
compressed air from the air supply passageway 66 to
the second fiber passageway 53, the O-rings 55 and 56
also prevent leakage of the compressed air from the sec-
ond fiber passageway 53 to the air supply passageway
66.

[0051] The compressed air passes through slits
(notches) 46a (see FIG. 4) formed on an outer peripheral
surface of the base part46 and is supplied to an air storing
part 49. In an alternative configuration, instead of slits, a
space through which the compressed air can pass can
be formed by linear or arc-shaped chamfering. The
notches are formed in the axial direction of the base part
46.

[0052] The air storing part 49 is a space formed be-
tween the first member 40 (middle part 44) and the inner
cover part 70 (first tube 71). Because the supplied com-
pressed air passes through the air storing part 49, the air
storing part 49 is a part of the air supply passageway 66.
Moreover, as explained above, because the O-ring 48 is
fitted between the first member 40 and the inner cover
part 70, leakage of the supplied compressed air from
between the first member 40 and the inner cover part 70
is prevented. The assisting nozzles 45 are arranged so
as to be connected to the air storing part 49 (air supply
passageway 66). Hence, by supply of the compressed
air to the air storing part 49, the compressed air can be
supplied from the assisting nozzles 45 to the first fiber
passageway 47.

[0053] The outer cover part 80 is attached, as ex-
plained above, to the supporting member 60 and the inner
cover part 70. The outer cover part 80 according to the
present embodiment is made of resin; however, it can be
made of a desired material. Because the outer cover part
80 does not often come into contact with the fiber bundle
8 unlike the first member 40, it is preferable that the outer
cover part 80 is made from a material that can be easily
machined or is of low cost rather than a wear-resistant
material.

[0054] A positioningpart81isformed inthe outercover
part 80. The positioning part 81 is constituted by an an-
nular first contact surface 81a that is formed on an outer
peripheral part of the outer cover part 80, perpendicular
to the axial direction, and a cylindrical second contact
surface 81b that is perpendicular to the first contact sur-
face 81a. The first contact surface 81a and the second
contact surface 81b each come into contact with a pre-
determined part of the nozzle block supporting member
101. With this configuration, the hollow guide shaft 38
can be positioned with respect to the fiber guide 31.
[0055] As explained above, the introducing opening 42
that guides the fiber bundle 8, the first fiber passageway
47 that is formed from the introducing opening 42 along
the central axis, and the assisting nozzles 45 that open
into the first fiber passageway 47 are formed in the hollow
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guide shaft 38 according to the presentembodiment. The
substantially cylindrical part where the introducing open-
ing 42 and the first fiber passageway 47 are formed has
a region where an outer peripheral diameter increases
as a distance from the introducing opening 42 increases.
[0056] In the hollow guide shaft 38, the annularly cut
out O-ring fitting part 43 is formed in the substantially
cylindrical part. With this configuration, for example, the
hollow guide shaft 38 can be fitted in the air-jet spinning
device 9 with the O-ring 48 fitted into the O-ring fitting
part 43.

[0057] The hollow guide shaft 38 includes the tip part
41 in which the introducing opening 42 is formed and the
middle part 44 in which the assisting nozzles 45 are
formed. The outer diameter of the middle part 44 is small-
er than that of the tip part 41.

[0058] The hollow guide shaft 38 further includes the
base part 46 with the slits 46a formed on the outer pe-
ripheral surface thereof. The middle part 44 is located
between the tip part 41 and the base part 46.

[0059] As explained above, the hollow guide shaft 38
according to the present embodiment includes the first
member 40 and the second member 50. In the first mem-
ber 40 are formed the introducing opening 42 for intro-
ducing the fiber bundle 8, the first fiber passageway 47
through which the introduced fiber bundle 8 passes, and
the assisting nozzles 45 that are arranged so as to gen-
erate inside the first fiber passageway 47 the swirling air
current that conveys the fiber bundle 8 downstream dur-
ing the yarn discharge spinning. In the second member
50 is formed the second fiber passageway 53 through
which the fiber bundle 8 that has passed through the first
fiber passageway 47 passes. The second member 50 is
arranged as a separate member from the first member
40.

[0060] With this configuration, by dividing the hollow
guide shaft 38 in the axial direction thereof, the machining
for forming the fiber passageways can be easily per-
formed and there is hardly any risk of damage to the
hollow guide shaft 38 even if a force is exerted in the
bending direction while performing maintenance opera-
tions or the like. Because the assisting nozzles 45 are
formed in the first member 40, the center of the introduc-
ing opening 42 and a swirl center of the swirling air current
can be precisely aligned with each other. Furthermore,
because the assisting nozzles 45 can be arranged near
the introducing opening 42, a success rate of yarn dis-
charge spinning can be improved.

[0061] In the hollow guide shaft 38 according to the
present embodiment, the flow passage cross-sectional
area of the first fiber passageway 47 is smaller than the
flow passage cross-sectional area of the second fiber
passageway 53.

[0062] With this configuration, because the air flows
smoothly from the first fiber passageway 47 to the second
fiber passageway 53, the fiber bundle 8 guided into the
hollow guide shaft 38 can be smoothly conveyed down-
stream.
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[0063] The hollow guide shaft 38 according to the
present embodimentincludes the supporting member 60
and the cover part (the inner cover part 70 and the outer
cover part 80). The supporting member 60 supports the
second member 50. The cover part fixes the second
member 50 to the supporting member 60.

[0064] With this configuration, the movement of the
supporting member 60 that supports the second member
50 can be regulated with the cover part, and thereby the
positioning of the second member 50 can be performed.
[0065] In the hollow guide shaft 38 according to the
present embodiment, the cover part includes the inner
cover part 70 and the outer cover part 80. The inner cover
part 70 is arranged so as to cover at least some portion
of the first member 40, the second member 50, and the
supporting member 60. The outer cover part 80 covers
the inner cover part 70 and performs the positioning of
the first member 40 with respect to the nozzle block 30
in which the spinning nozzles 33 are formed.

[0066] By covering the first member 40 and the like
with the inner cover part 70 and the outer cover part 80,
the first member 40 and the like can be protected. More-
over, by positioning the first member 40 with the outer
cover part 80, the first member 40 can be precisely po-
sitioned with respect to the nozzle block 30.

[0067] In the hollow guide shaft 38 according to the
present embodiment, the air supply passageway 66 is
formed between the first member 40 and the inner cover
part70, and the air that has passed through the air supply
passageway 66 is blown out from the assisting nozzles
45.

[0068] Because the space between the members con-
stituting the hollow guide shaft 38 forms the air supply
passageway 66, the cost of machining and forming the
air supply passageway 66 can be reduced. Moreover,
the space for arranging the air supply passageway 66
can be reduced.

[0069] In the hollow guide shaft 38 according to the
present embodiment, the air storing part 49 that tempo-
rarily stores the air to be supplied from the assisting noz-
Zles 45 to the first fiber passageway 47 is arranged be-
tween the first member 40 and the inner cover part 70.

[0070] With this configuration, because not only the air
supply passageway 66 but also the air storing part 49 is
formed by utilizing the space between the members con-
stituting the hollow guide shaft 38, the cost can be further
reduced. Moreover, the flow of the air blown from the
assisting nozzles 45 can be made uniform, and thereby
a stabilized yarn discharge spinning can be performed.
[0071] Exemplary embodiments of the present inven-
tion are explained above. The structure explained above
can, however, be modified as follows.

[0072] The shapes of the first member 40 and the sec-
ond member 50 according to the present embodiment
can be changed as desired, and can be suitably modified
to secure the air supply passageway 66. The firstmember
40 according to the present embodiment is fixed by fitting
itinto the first tube 71. In an alternative configuration, the
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firsttube 71 and the first member 40 can be fixed together
by a bonding agent. When a bonding agentis used, leak-
age of the air can be prevented without having to arrange
the O-ring 48 because the bonding agent functions as a
sealing member. Furthermore, the first member 40 can
be constituted by two component parts. That is, the tip
part 41 and the middle part 44 can be formed with one
component part and the base part 46 can be formed with
a different component part. In this configuration, the ma-
terial of the tip part 41 and the middle part 44 and the
material of the base part 46 can be different.

[0073] The guide needle 31b can be omitted, and the
downstream end of the fiber guide 31 can serve as the
guide needle 31b.

[0074] The cover partaccording to the present embod-
iment is constituted by the inner cover part 70 and the
outer cover part 80. In an alternative configuration, the
cover part can be constituted by one member that has
the functions of the inner cover part 70 and the outer
cover part 80.

[0075] Instead of or in addition to the yarn pooling de-
vice 14, a delivery roller that is rotationally driven and a
nip roller that is pressed against the delivery roller can
be arranged downstream of the air-jet spinning device 9,
and the spun yarn 10 can be conveyed downstream by
being nipped between the delivery roller and the niproller.
[0076] In the present embodiment, the spun yarn 10
formed by the air-jet spinning device 9 is wound into the
package 28 by the winding device 96. In an alternative
configuration, a knitting machine or the like can be ar-
ranged downstream of the air-jet spinning device 9.
[0077] A hollow guide shaft according to an aspect of
the present invention includes an introducing opening
through which fibers are introduced; a first fiber passage-
way that is a through hole formed from the introducing
opening along a central axis; and an assisting nozzle that
is formed so as to open into the first fiber passageway.
A substantially cylindrical part where the introducing
opening and the first fiber passageway are formed has
a region where an outer peripheral diameter increases
as a distance from the introducing opening increases.
[0078] With this configuration, the fiber passageway
can be easily machined inside the hollow guide shaft.
[0079] In the hollow guide shaft, the substantially cy-
lindrical part has an annularly cut out depression. With
this configuration, for example, the hollow guide shaft
can be fitted in an air-jet spinning device with a sealing
member fitted into the depression.

[0080] The hollow guide shaft includes a tip part in
which the introducing opening is formed and a middle
part in which the assisting nozzle is formed. An outer
diameter of the middle part is smaller than an outer di-
ameter ofthe tip part. With this configuration, forexample,
when the hollow guide shaft is attached to a cover part,
an air storing part can be easily formed between the cover
part and the middle part.

[0081] The hollow guide shaft further includes a base
part with notches formed on an outer peripheral surface
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thereof. The middle part is located between the tip part
and the base part. With this configuration, compressed
air supplied to the assisting nozzle can pass through.
[0082] A hollow guide shaft according to another as-
pect of the present invention includes a first member in
which are formed an introducing opening through which
fibers are introduced, a first fiber passageway that is a
through hole formed from the introducing opening along
a central axis, and an assisting nozzle that is formed so
astoopeninto thefirstfiber passageway; a second mem-
ber in which is formed a second fiber passageway
through which the fibers that have passed through the
first fiber passageway pass and that is arranged as a
separate member from the first member; and a support-
ing member that supports the second member.

[0083] With this configuration, by dividing the hollow
guide shaftin an axial direction, a length of each member
forming the fiber passageways can be shortened. Hence,
machining forforming the fiber passageways can be eas-
ily performed.

[0084] In the hollow guide shaft, an area of an imagi-
nary surface that is perpendicular to a fiber running di-
rection of the first fiber passageway is smaller than an
area of an imaginary surface that is perpendicular to a
fiber running direction of the second fiber passageway.
[0085] With this configuration, because the air flows
smoothly from the first fiber passageway to the second
fiber passageway, the fibers guided to the hollow guide
shaft can be smoothly conveyed downstream.

[0086] The hollow guide shaft further includes a cover
part that covers the supporting member so as to regulate
the movement of the supporting member.

[0087] With this configuration, positioning of the sec-
ond member can be performed by regulating the move-
ment of the supporting member that supports the second
member.

[0088] Inthe hollow guide shaft, the cover partincludes
an inner cover part that covers at least a portion of the
first member, the second member, and the supporting
member, and an outer cover part that covers the inner
cover part and positions the first member with respect to
a nozzle block in which a spinning nozzle is formed.
[0089] With this configuration, because the first mem-
ber and the like are covered with the inner cover part and
the outer cover part, the first member and the like can be
protected. Moreover, by positioning the first member with
the outer cover part, the first member can be precisely
positioned with respect to the nozzle block.

[0090] Inthe hollow guide shaft, an air supply passage-
way is formed between the first member and at least one
of the supporting member and the cover part, and the
assisting nozzle is connected to the air supply passage-
way.

[0091] With this configuration, because the space be-
tween the members constituting the hollow guide shaft
forms the air supply passageway, the cost of machining
and forming the air supply passageway can be reduced.
[0092] The hollow guide shaft further includes, at a po-
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sition between the first member and at least one of the
supporting member and the cover part, an air storing part
that temporarily stores therein air to be supplied from the
assisting nozzle to the first fiber passageway.

[0093] With this configuration, because not only the air
supply passageway but also the air storing part is formed
with the space between the members constituting the
hollow guide shaft, the cost can be further reduced.
[0094] The hollow guide shaftfurtherincludes asealing
member at a position between the first member and at
least one of the supporting member and the cover part.
[0095] With this configuration, because leakage of the
compressed air from the air storing part can be prevent-
ed, a consumption amount of the compressed air can be
suppressed.

[0096] In the hollow guide shaft, the sealing member
is an O-ring.

[0097] With this configuration, leakage of the com-
pressed air can be suppressed by using a member that
is readily available.

[0098] In the hollow guide shaft, the sealing member
is a bonding agent.

[0099] With this configuration, because the sealing
member also functions as a member that bonds the first
member and the cover part together, the number of com-
ponent parts can be reduced.

[0100] In the hollow guide shaft, the first member and
the cover part are made of mutually different materials.
[0101] With this configuration, because the materials
used for the firstmemberand the cover part have different
characteristics, by selecting the materials by taking those
characteristics into consideration, the costs of the first
member and the cover part can be reduced or the per-
formances of the first member and the cover part can be
improved.

[0102] In the hollow guide shaft, the first member is
made of a material containing at least one of ceramic and
diamond-like carbon, and the cover part is made of a
material containing at least one of stainless steel and
resin.

[0103] With this configuration, by using a wear-resist-
ant material for the first member that is constantly in con-
tact with the fibers during spinning, the life of the first
member can be prolonged. Moreover, by using an inex-
pensive material for the cover part that does not often
come into contact with the fibers, the cost can be reduced
without compromising the performance of the hollow
guide shaft.

[0104] Inthe hollow guide shaft, a depression or a hole
is formed on the cover part. The first member is attached
to the cover part by being fitted into the depression or
the hole.

[0105] With this configuration, the first member can be
attached to the cover part merely by fitting the first mem-
ber into the cover part, and thereby the attaching oper-
ation can be simplified.

[0106] An air-jet spinning device according to still an-
other aspect of the presentinvention includes the hollow
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guide shaft; a nozzle block that is arranged to form a
spinning chamber between the hollow guide shaft and
the nozzle block, and that includes a spinning nozzle ar-
ranged to generate inside the spinning chamber a swirl-
ing air current that acts on the fibers in the spinning cham-
ber; and afiber guide thatis arranged opposing the hollow
guide shaft and that guides the fibers to the first fiber
passageway.

[0107] With this configuration, the air-jet spinning de-
vice includes the hollow guide shaft having a structure
whereby machining for forming the fiber passageway in-
side the hollow guide shaft can be performed easily.
[0108] A textile machinery according to still another as-
pect of the present invention includes the air-jet spinning
device.

[0109] With this configuration, the textile machinery in-
cludes the hollow guide shaft having a structure whereby
machining for forming the fiber passageways inside the
hollow guide shaft can be performed easily.

Claims
1. A hollow guide shaft (40) comprising:

anintroducing opening (42) through which fibers
(8) are introduced;

a first fiber passageway (47) that is a through
hole formed from the introducing opening (42)
along a central axis; and

an assisting nozzle (45) that is formed so as to
open into the first fiber passageway (47),
wherein a substantially cylindrical part (41)
where the introducing opening (42) and the first
fiber passageway (47) are formed has a region
where an outer peripheral diameter increases
as a distance from the introducing opening (42)
increases.

2. The hollow guide shaft (40) as claimed in Claim 1,
wherein the substantially cylindrical part (41) has an
annularly cut out depression (43).

3. The hollow guide shaft (40) as claimed in Claim 1 or
Claim 2, further comprising:

a tip part (41) in which the introducing opening
(42) is formed; and

a middle part (44) in which the assisting nozzle
(45) is formed,

wherein an outer diameter of the middle part (44)
is smaller than an outer diameter of the tip part
(41).

4. The hollow guide shaft (40) as claimed in Claim 3,
further comprising:

a base part (46) with a notch (46a) formed on
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an outer peripheral surface thereof,
wherein the middle part (44) is located between
the tip part (41) and the base part (46).

A hollow guide shaft (38) comprising:

a first member (40) in which are formed an in-
troducing opening (42) through which fibers (8)
are introduced, afirst fiber passageway (47) that
is a through hole formed from the introducing
opening (42) along a central axis, and an assist-
ing nozzle (45) that is formed so as to open into
the first fiber passageway (47);

a second member (50) in which is formed a sec-
ond fiber passageway (53) through which the
fibers (8) that have passed through the first fiber
passageway (47) pass and that is arranged as
a separate member from the first member (40);
and

a supporting member (60) that supports the sec-
ond member (50).

The hollow guide shaft (38) as claimed in Claim 5,
wherein an area of an imaginary surface that is per-
pendicular to a fiber running direction of the first fiber
passageway (47) is smaller than an area of an im-
aginary surface that is perpendicular to a fiber run-
ning direction of the second fiber passageway (53).

The hollow guide shaft (38) as claimed in Claim 5 or
Claim 6, further comprising a cover part (70, 80)
adapted to cover the supporting member (60) so as
to regulate the movement of the supporting member
(60).

The hollow guide shaft (38) as claimed in Claim 7,
wherein the cover part (70, 80) includes:

aninner cover part (70) adapted to cover atleast
a portion of the first member (40), the second
member (50), and the supporting member (60),
and

an outer cover part (80) adapted to cover the
inner cover part (70) and to position the first
member (40) with respect to a nozzle block (30)
in which a spinning nozzle (33) is formed.

The hollow guide shaft (38) as claimed in Claim 7 or
Claim 8, wherein an air supply passageway (66) is
formed between the first member (40) and at least
one of the supporting member (60) and the cover
part (70, 80), and

the assisting nozzle (45) is connected to the air sup-
ply passageway (66).

The hollow guide shaft (38) as claimed in Claim 9,
further comprising, at a position between the first
member (40) and atleast one of the supporting mem-
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ber (60) and the cover part (70, 80), an air storing
part (49) adapted to temporarily store therein air to
be supplied from the assisting nozzle (45) to the first
fiber passageway (47).

The hollow guide shaft (38) as claimed in Claim 10,
further comprising a sealing member (48) at a posi-
tion between the first member (40) and at least one
of the supporting member (60) and the cover part
(70, 80).

The hollow guide shaft (38) as claimed in Claim 11,
wherein the sealing member (48) is at least one of
an O-ring (48) and a bonding agent adapted to bond
the first member (40) and the cover part (70) togeth-
er.

The hollow guide shaft (38) as claimed in any one
of Claims 7 to 12, wherein the first member (40) and
the cover part (70, 80) are made of mutually different
materials.

The hollow guide shaft (38) as claimed in Claim 13,
wherein

the firstmember (40) is made of a material containing
at least one of ceramic and diamond-like carbon, and
the cover part (70, 80) is made of a material contain-
ing at least one of stainless steel and resin.

An air-jet spinning device (9) comprising:

the hollow guide shaft (38) as claimed in any
one of Claims 5 to 14;

a nozzle block (30) that is arranged to form a
spinning chamber (32) between the hollow
guide shaft (38) and the nozzle block (30), and
that includes,

a spinning nozzle (33) arranged to generate in-
side the spinning chamber (32) a swirling air cur-
rent that acts on the fibers (8) in the spinning
chamber (32); and

a fiber guide (31) arranged opposing the hollow
guide shaft (38) and adapted to guide the fibers
(8) to the first fiber passageway (47).
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