EP 2 573 225 A2

(1 9) Europdisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 2 573 225 A2

(12) EUROPEAN PATENT APPLICATION
(43) Date of publication: (51) IntCl.:
27.03.2013 Bulletin 2013/13 DO1H 4/48 (2006.01) B65H 51/22 (2006.01)
(21) Application number: 12180222.7
(22) Date of filing: 13.08.2012
(84) Designated Contracting States: (72) Inventor: Oka, Masaki

AL AT BEBG CH CY CZDE DKEE ES FIFRGB

GRHRHUIEISITLILTLULVMC MKMT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 20.09.2011 JP 2011205329

(71) Applicant: Murata Machinery, Ltd.
Kyoto-shi, Kyoto 601-8326 (JP)

(74)

Kyoto-shi, Kyoto 612-8686 (JP)

Representative: Zinkler, Franz et al
Patentanwilte Schoppe, Zimmermann, Stockeler
Zinkler & Partner

Postfach 246

82043 Pullach (DE)

(54)  Spinning unit and spinning machine

(67)  Aspinning unit includes a drafting device and a
spinning device that supply a spun yarn, a winding device
that winds the spun yarn to form a package, and a yarn
pooling device that pools the spun yarn between a yarn
supplying device and the winding device. The yarn pool-
ing device includes a yarn pooling roller (51) around
which the spun yarn is wound, and a first regulating por-
tion (72). The first regulating portion (72) is arranged fac-
ing a base end section (52a) on a winding start side of a
yarn pooling section (52) where the spun yarn is wound
around the yarn poolingroller (51), and regulates amove-
ment of an end of the spun yarn that sways about on the
base end section (52a) side when a breakage of the spun
yarn occurs on the spinning device side, such that the
swaying end of the spun yarn is prevented from moving
to a tip end section (52b) of the yarn pooling section (52)
before the spun yarn is orderly unwound from the tip end
section (52b) side.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a spinning unit
that forms a spun yarn and winds the spun yarn to form
a package, and a spinning machine that includes a plu-
rality of such spinning units.

2. Description of the Related Art

[0002] Spinning units known to the inventor (for exam-
ple, Japanese Patent Application Laid-open No.
2010-174421) include a yarn supplying device that sup-
plies a spun yarn, a winding device that winds the spun
yarn to form a package, and a yarn pooling device that
is arranged between the yarn supplying device and the
winding device and that pools the spun yarn by winding
the spun yarn on a yarn pooling roller.

SUMMARY OF THE INVENTION

[0003] The inventors recognized that, in the spinning
unit such as the one mentioned above, if an end of the
spun yarn moves to an unanticipated region of the yarn
pooling roller when a breakage in the spun yarn occurs,
smooth operation of the spinning unit thereafter is likely
to be adversely affected.

[0004] Itis an object of the presentinvention to provide
a spinning unit that can operate smoothly by regulating
movement of an end of a broken spun yarn, and a spin-
ning machine that includes a plurality of such spinning
units.

[0005] A spinning unit according to an aspect includes
ayarn supplying device that supplies a spun yarn; a wind-
ing device that winds the spun yarn to form a package;
and a yarn pooling device that pools the spun yarn be-
tween the yarn supplying device and the winding device.
The yarn pooling device includes a yarn pooling roller
around which the spun yarn is wound, and a first regu-
lating portion that is arranged facing a base end section
on a winding start side of a yarn pooling section where
the spun yarn is wound around the yarn pooling roller,
and regulates a movement of an end of the spun yarn
that sways about on the base end section side when a
breakage of the spun yarn occurs on the yarn supplying
device side, such that the swaying end of the spun yarn
is prevented from moving to a tip end section side of the
yarn pooling section before the spun yarn is orderly un-
wound from the tip end section side.

[0006] A spinning machine according to an aspect in-
cludes a plurality of the above spinning units.

[0007] The above and other objects, features, advan-
tages and the technical and industrial significance of this
invention will be better understood by reading the follow-
ing detailed description of presently preferred embodi-
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ments of the invention, when considered in connection
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]

FIG. 1isafrontview of a spinning machine according
to an embodiment of the present invention;

FIG. 2 is a side view of a spinning unit according to
an embodiment of the present invention;

FIG. 3 is a perspective view of a yarn pooling device
of the spinning unit shown in FIG. 2;

FIG. 4 is a perspective view of the yarn pooling de-
vice during a yarn-defect detection operation;

FIG. 5 is a side view of the spinning unit during the
yarn-defect detection operation;

FIG. 6 is another side view of the spinning unit during
the yarn-defect detection operation;

FIG. 7 is a side view of the spinning unit when a
breakage of a yarn has occurred;

FIG. 8 is a perspective view of the yarn pooling de-
vice when a breakage of a yarn has occurred;

FIG. 9 depicts a regulating member of the yarn pool-
ing device shown in FIG. 3 from the side of a yarn
pooling roller; and

FIG. 10 is a front view of the regulating member of
the yarn pooling device shown in FIG. 3.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0009] Exemplary embodiments of the present inven-
tion are explained in detail below with reference to the
accompanying drawings. In the drawings, the parts that
are identical or equivalent have been assigned the same
reference numerals and the description thereof is not re-
peated.

[0010] As shown in FIG. 1, a spinning machine 1 in-
cludes a plurality of spinning units 2, a yarn joining carrier
3, a blower box 4, and a motor box 5. The spinning units
2 are arranged side-by-side, and each spinning unit 2
forms a spun yarn Y and winds the spun yarn Y to form
a package P. The yarn joining carrier 3 performs a yarn
joining operation in the spinning unit 2 where a breakage
ofthe spunyarnY has occurred. The blower box 4 houses
an air supplying source, and suchlike, that produces a
suction flow, a swirling airflow, etc., in various parts of
the spinning unit 2. The motor box 5 houses a motor, and
suchlike, that supplies power to various parts of the spin-
ning unit 2.

[0011] Inthefollowing explanation, the term "upstream
side" refers to the side where the spun yarn Y is formed
and the term "downstream side" refers to the side where
the spun yarn Y is wound in a route in which the spun
yarn 'Y runs (that is, a yarn path). The term "front side" is
used for the side relative to the yarn joining carrier 3
where the yarn path is present and the term "backside"
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is used for the opposite side relative to the yarn joining
carrier 3.

[0012] AsshowninFIGS. 1 and 2, each of the spinning
units 2 includes, sequentially from the upstream side, a
drafting device (yarn supplying device) 6, a spinning de-
vice (yarn supplying device) 7, a yarn clearer (yarn-defect
detecting device) 8, a tension sensor (tension measuring
device) 9, a yarn pooling device 50, a waxing device 11,
and a winding device 12. Each of the devices mentioned
above is supported directly or indirectly by or on a frame
13 in such a way that the upstream side is located above
(thatis, the downstream side is located below). The yarn
clearer 8, the tension sensor 9, the yarn pooling device
50, and the waxing device 11 form a yarn processing
module 80 that is detachably mounted on the frame 13.
[0013] The drafting device 6 drafts a sliver S to form a
fiber bundle F (that is, drafts the fiber bundle F). The
drafting device 6 includes a pair of back rollers 14, a pair
of third rollers 15, a pair of middle rollers 17 with an apron
belt 16 stretched over them, and a pair of front rollers 18.
The bottom roller of each of the pairs of the rollers 14,
15, 17, and 18 is driven at different rotational speed by
the power from the motor box 5 or a not shown electric
motor arranged in each of the spinning units 2. Because
ofthe rotation of the rollers 14, 15,17, and 18, the drafting
device 6 drafts the sliver S supplied from the upstream
side to form the fiber bundle F, and supplies the fiber
bundle F to the spinning device 7 located on the down-
stream side.

[0014] The spinning device 7 is an air spinning device
that twists the fiber bundle F using a swirling airflow to
form the spun yarn Y. More specifically, the spinning de-
vice 7 includes the following not shown components: a
spinning chamber, a fiber guiding section, a swirling-air-
flow producing nozzle, and a hollow guide shaft. The fiber
guiding section guides the fiber bundle F supplied from
the drafting device 6 on the upstream side into the spin-
ning chamber. The swirling-airflow producing nozzle is
arranged in the periphery of the route in which the fiber
bundle F runs and produces the swirling airflow inside
the spinning chamber. The swirling airflow causes yarn
ends of the fiber bundle F guided into the spinning cham-
ber to be reversed and whirled. The hollow guide shaft
guides the spun yarn 'Y frominside the spinning chamber
to outside of the spinning device 7.

[0015] The yarn clearer 8 monitors the running spun
yarn Y between the spinning device 7 and the yarn pool-
ing device 50 for any yarn defect, and sends a yarn-defect
detection signal to a unit controller 10 upon detection of
the yarn defect. For example, an abnormality in a thick-
ness of the spun yarn'Y or aforeign matter thatis included
in the spun yarn Y is detected as a yarn defect by the
yarn clearer 8. The tension sensor 9 measures a tension
of the running spun yarn Y between the spinning device
7 and the yarn pooling device 50, and sends a tension
signal indicative of the measured tension to the unit con-
troller 10. The waxing device 11 applies wax to the run-
ning spun yarn Y between the yarn pooling device 50
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and the winding device 12. One unit controller 10 is ar-
ranged in each of the spinning units 2 and controls op-
erations of the spinning unit 2.

[0016] The yarn pooling device 50 pools the running
spun yarnY between the spinning device 7 and the wind-
ing device 12. The yarn pooling device 50 has functions
of stably drawing the spun yarn Y from the spinning de-
vice 7, preventing the spun yarn Y from slacking by pool-
ing the spun yarn Y that is coming out of the spinning
device 7 during the yarn joining operation by the yarn
joining carrier 3, and preventing any variation in the ten-
sion of the spun yarn Y on the winding device 12 side
from being conveyed to the spinning device 7 side by
appropriately controlling the tension on the spun yarn Y
on the winding device 12 side.

[0017] The winding device 12 forms a fully wound
package P by winding the spun yarn Y into a package P.
The winding device 12 includes a cradle arm 21, a wind-
ing drum 22, and a traverse device 23. The cradle arm
21 is swingably supported by a support shaft 24. The
cradle arm 21 causes a surface of a bobbin B, which is
rotatably supported, or a surface of the package P (which
is formed by winding the spun yarn Y on the bobbin B)
to be in contact with a surface of the winding drum 22
with an appropriate pressure. The winding drum 22 is
driven by the not shown electric motor included in each
of the spinning units 2. As the winding drum 22 rotates,
the bobbin B and/or the package P that is in contact with
the winding drum 22 also rotates. The traverse device
23 is driven by a shaft 25 that is common to a plurality of
the spinning units 2, and causes the spun yarn Y to
traverse a predetermined width on the rotating bobbin B
and/or the package P.

[0018] The yarn joining carrier 3 moves to the spinning
unit 2 where a breakage of the spun yarn Y has occurred
and performs the yarn joining operation at the particular
spinning unit 2. The yarn joining carrier 3 includes a splic-
er (yarn joining device) 26, a suction pipe 27, and a suc-
tion mouth 28. The suction pipe 27 is pivotably supported
by a support shaft 31. The suction pipe 27 holds the end
ofthe spunyarnY on the spinning device 7 side by suction
and guides it to the splicer 26. The suction mouth 28 is
pivotably supported by a support shaft 32. The suction
mouth 28 holds the end of the spun yarn Y on the winding
device 12 side by suction and guides it to the splicer 26.
The splicer 26 joins two ends of the spun yarn Y that
have been guided and brought together.

[0019] A structure of the yarn pooling device 50 is ex-
plained below. As shown in FIGS. 2 and 3, the yarn pool-
ing device 50 includes a yarn pooling roller 51, an electric
motor (driving motor) 55, a pooled-yarn-amount lower
limit sensor 56, a pooled-yarn-amount upper limit sensor
57, ayarn hooking member 61, a yarn taking-off member
64, a suction mechanism 65, and a regulating member
71. Afirst guiding member 78 and a yarn-operation con-
trol member 75 are arranged sequentially from the up-
stream side between the spinning device 7 and the yarn
pooling roller 51. A second guiding member 79 is ar-
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ranged between the yarn pooling roller 51 and the wind-
ing device 12.

[0020] The yarnpoolingroller 51 is fixed to a drive shaft
of the electric motor 55 and is driven by the electric motor
55. The yarn pooling roller 51 includes a yarn pooling
section 52, a base-end side tapering section 53, and a
tip-end side tapering section 54. The yarn pooling section
52is a cylindrical component around which the spun yarn
Y is wound and tapers slightly towards the tip end. The
base-end side tapering section 53 widens from a base
end section 52a of the yarn pooling section 52 where
winding starts towards the upstream side. The tip-end
side tapering section 54 widens from a tip end section
52b of the yarn pooling section 52 towards the down-
stream side.

[0021] Thebase-end side tapering section 53 receives
the spun yarn Y being guided from the upstream side to
the yarn pooling roller 51 and smoothly guides it to the
base end section 52a of the yarn pooling section 52.
Thus, the spun yarn Y is wound systematically from the
base end side to the tip end side of the yarn pooling sec-
tion 52. The tip-end side tapering section 54 prevents the
occurrence of a phenomenon known as sloughing in
which multiple coils of the spun yarn Y wound around the
yarn pooling section 52 comes off all at once when the
spun yarn Y is unwound from the yarn pooling roller 51
and smoothly guides the spun yarn Y from the yarn pool-
ing roller 51 to the downstream side.

[0022] The pooled-yarn-amount lower limit sensor 56
is anon-contact sensor that detects presence or absence
of the spun yarn Y on the yarn pooling roller 51, and is
arranged on the rear side of the yarn pooling roller 51
facing the yarn pooling section 52. The pooled-yarn-
amount lower limit sensor 56 sends a pooled-amount
lower limit detection signal to the unit controller 10 when
an amount of the spun yarn Y wound around the yarn
pooling roller 51 reaches a lower limit. The pooled-yarn-
amount upper limit sensor 57 is a non-contact sensor
that detects presence or absence of the spun yarn Y on
the yarn pooling roller 51, and is arranged by the side of
the yarn pooling roller 51 facing the tip end section 52b
of the yarn pooling section 52. The pooled-yarn-amount
upper limit sensor 57 sends a pooled-amount upper limit
detection signal to the unit controller 10 when an amount
of the spun yarn Y wound around the yarn pooling roller
51 reaches an upper limit.

[0023] The yarn hooking member 61 is arranged on
the winding device 12 side with respect to the yarn pool-
ingroller 51, and engages with the spun yarn'Y and winds
it around the yarn pooling roller 51. The yarn hooking
member 61 includes a flier shaft 62 and a flier 63. The
flier shaft 62 is supported on the tip end side of the yarn
pooling roller 51 so as to rotate relative to and coaxially
with the yarn pooling roller 51. The flier 63 is fixed to the
tip end of the flier shaft 62 and is bent over the tip-end
side tapering section 54 of the yarn pooling roller 51 so
as to be able to engage with the spun yarn Y. A magnetic
force is caused to act between the yarn pooling roller 51
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and the flier shaft 62. In order for the yarn hooking mem-
ber 61 to rotate relative to the yarn pooling roller 51, the
yarn hooking member 61 produces a torque greater than
or equal to a predetermined value.

[0024] The yarn taking-off member 64 takes off the
spun yarn Y from the yarn hooking member 61, and is
arranged near the tip-end side tapering section 54 of the
yarn pooling roller 51. The yarn taking-off member 64 is
supported so as to be swingable between a descent po-
sition and an ascent position. The descent position is a
position that is retracted from the yarn path. The ascent
position is a position at which the spun yarn Y is pushed
up in the yarn path and taken off from the yarn hooking
member 61. The yarn taking-off member 64 is normally
biased to be in the descent position side by a not shown
spring. However, during the yarn joining operation, and
suchlike, the yarn taking-off member 64 is moved to the
ascent position by a not shown air pressure cylinder pro-
vided in the yarn joining carrier 3.

[0025] The suction mechanism 65 produces a suction
airflow in a suction vent66a arranged facing the base-end
side tapering section 53 of the yarn pooling roller 51. The
suction vent 66a is provided at one end of a pipe-shaped
member 66. The other end of the pipe-shaped member
66 is connected via a not shown pipe to a not shown
fiber-waste collecting chamber, which is common to the
suction pipe 27, and the suction mouth 28. As explained
later, when a breakage of the spun yarn Y occurs on the
spinning device 7 side, the end of the spun yarn Y sways
abouton the base end section 52a side of the yarn pooling
section 52. The swaying yarn end is subjected to the
action of the suction airflow produced at the suction vent
66a. Thus, most fiber waste from the yarn end is removed
by the suction mechanism 65 and is prevented from being
scattered.

[0026] The regulating member 71 is a plate member
that is arranged beside the yarn pooling roller 51 (facing
the yarn pooling section 52), and includes a first regulat-
ing portion 72, a second regulating portion 73, and a third
regulating portion 74. The first regulating portion 72 and
the second regulating portion 73 regulate the movement
of the end of the spun yarn Y that sways about on the
base end section 52a side of the yarn pooling section 52
when a breakage of the spun yarn Y occurs on the spin-
ning device 7 side, such that the swaying end of the spun
yarn Y is prevented from moving to the tip end section
52b side of the yarn pooling section 52 before the spun
yarn Y is orderly unwound from the tip end section 52b
of the yarn pooling section 52. The third regulating portion
74 regulates the movement of the end of the spun yarn
Y that sways about on the tip end section 52b side of the
yarn pooling section 52 when a breakage of the spun
yarn Y occurs on the winding device 12 side, such that
the swaying end of the spun yarn Y is prevented from
moving to the base end section 52a side of the yarn pool-
ing section 52 before the spun yarn Y is orderly unwound
from the base end section 52a of the yarn pooling section
52.
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[0027] Theyarn-operationcontrolmember75isaplate
member mounted at the upstream of the yarn pooling
roller 51 (in the present embodiment, on the bottom sur-
face (end face on the downstream side) of the tension
sensor 9), and includes a guiding component 76 and a
regulating component 77. The guiding component 76 ap-
plies tension to the spun yarn Y and guides the spun yarn
Y to the base-end side tapering section 53 of the yarn
pooling roller 51, and prevents the twisting of the spun
yarn Y coming from the spinning device 7 from being
conveyed further downstream of the guiding component
76. When there is a breakage of the spun yarn Y on the
spinning device 7 side, the regulating component 77 pre-
vents the end of the spun yarn Y from being displaced
from the yarn path of the spun yarn Y guided to the yarn
pooling device 50 and from moving to the yarn hooking
member 61 side by passing over the yarn pooling roller
51.

[0028] The first guiding member 78 is a plate member
mounted at the upstream of the yarn pooling roller 51 (in
the presentembodiment, on the bottom surface (end face
on the downstream side) of the tension sensor 9), and
guides the spun yarn Y from a slit formed on a casing of
the tension sensor 9 to a designated detection position
inside the casing. The second guiding member 79 is a
plate member mounted downstream of the yarn pooling
roller 51 (in the present embodiment, on a module frame
81 of the yarn processing module 80). The second guid-
ing member 79 guides the spun yarn Y to a designated
position of the waxing device 11 and regulates a track of
the spun yarn Y being swayed about by the rotating yarn
hooking member 61, stabilizing the running of the spun
yarnY further downstream ofthe second guiding member
79.

[0029] An operation of the yarn pooling device 50 is
explained below. When the spinning unit 2 is operating
normally by forming the spun yarn Y and winding the
spun yarn Y to form the package P, the electric motor 55
drives the yarn pooling roller 51 at a substantially con-
stant rotational speed. The yarn hooking member 61 in-
tegrally rotates with the yarn pooling roller 51, and the
flier 63 engages with the spun yarn Y. The yarn hooking
member 61, which is rotating with the spun yarn Y en-
gaged thereon, winds the spun yarn'Y around the rotating
yarn pooling roller 51.

[0030] OncethespunyarnY is wound around the yarn
pooling roller 51, the unit controller 10 exerts control over
the operation of the spinning unit 2. The unit controller
10 exerts this control based on the pooled-amount lower
limit detection signal received from the pooled-yarn-
amount lower limit sensor 56 and the pooled-amount up-
per limit detection signal received from the pooled-yarn-
amount upper limit sensor 57, so that the pooled amount
of the spun yarn Y that is wound around the yarn pooling
roller 51 is greater than or equal to the lower limit and
less than or equal to the upper limit. When the pooled
amountofthe spunyarnY wound around the yarn pooling
roller 51 is greater than or equal to the lower limit, the
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surface area of a contact between the yarn pooling sec-
tion 52 of the yarn pooling roller 51 and the spun yarn Y
increases. Consequently, there is almost no slippage,
and suchlike, between the yarn pooling section 52 and
the spun yarn Y. Therefore, the yarn pooling device 50
candrawthe spunyarn stably (thatis, while maintaining
a substantially constant quality and speed) from the spin-
ning device 7 by the rotation of the yarn pooling roller 51.
[0031] When the tension on the spun yarn Y on the
winding device 12 side increases in the state where the
spun yarn Y is wound around the yarn pooling roller 51,
aforce that causes the yarn hooking member 61 to rotate
relative to the yarn pooling roller 51 (that is, a force that
causes the rotation of the yarn hooking member 61 to
stop) acts on the flier 63. When the torque produced in
the yarn hooking member 61 increases to a value greater
than orequalto a predetermined value as aconsequence
of the force, the yarn hooking member 61 rotates relative
to the yarn pooling roller 51. Consequently, the spunyarn
Y is unwound from the yarn pooling roller 51. When the
tension on the spun yarn Y on the winding device 12 side
decreases and the torque produced in the yarn hooking
member 61 reduces to less than the predetermined val-
ue, the yarn hooking member 61 rotates integrally with
the yarn pooling roller 51. Consequently, the spun yarn
Y is wound around the yarn pooling roller 51. In this man-
ner, the yarn pooling device 50 adjusts the tension on
the spunyarnY on the winding device 12 side and thereby
prevents the variation in the tension on the spun yarn Y
that occurs on the winding device 12 side from being
conveyed to the spinning device 7 side.

[0032] An operation of the spinning unit 2 during a
yarn-defect detection operation is explained below.
When the yarn clearer 8 detects a defect while the spin-
ning unit 2 is operating normally by forming the spun yarn
Y and winding the spun yarn Y to form the package P,
the yarn clearer 8 sends the yarn-defect detection signal
to the unit controller 10. The unit controller 10 stops the
operation of the drafting device 6, the spinning device 7,
etc., immediately upon receiving the yarn-defect detec-
tion signal. Consequently, the fiber bundle F is not sub-
jected to twisting, and the spun yarn Y is cut on the spin-
ning device 7 side.

[0033] Even if the spun yarn Y is cut on the spinning
device 7 side, the unit controller 10 causes the rotation
of the yarn pooling roller 51 and the winding by the wind-
ing device 12 to be continued. Consequently, as shown
in FIG. 4, the cut end of the spun yarn Y is wound around
the yarn pooling roller 51. While the spun yarn Y is un-
wound from the yarn pooling roller 51 to the winding de-
vice 12, the cut end of the spun yarn Y sways about on
the base end section 52a side of the yarn pooling section
52. The swaying yarn end is prevented from moving to
the tip end section 52b of the yarn pooling section 52 by
the first regulating portion 72 of the regulating member
71, and is subjected to the suction airflow produced by
the suction vent 66a. Consequently, the spun yarnY is
smoothly unwound from the yarn pooling roller 51 to the
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winding device 12 side. In addition, while the unwinding
of the spun yarn Y is taking place, the fiber waste from
the yarn end on the upstream side is removed by the
suction mechanism 65 and is prevented from being scat-
tered.

[0034] When the winding device 12 winds the spun
yarn Y up to the cut end into the package P, the unit
controller 10 sends a control signal that specifies the spin-
ning unit 2 in which the spun yarn Y has been cut to the
yarn joining carrier 3. Consequently, the yarn joining car-
rier 3 moves to a position in front of the specified spinning
unit 2, and commences the yarn joining operation.
[0035] As shown in FIG. 5, the suction mouth 28 turns
to a position near the surface of the package P and pro-
duces the suction airflow while the winding device 12
causes areverse rotation of the package P. Consequent-
ly, the suction mouth 28 draws and holds by suction the
end of the spun yarn Y from the surface of the package
P. Thereafter, as shown in FIG. 6, the suction mouth 28
turns to its original position (standby position) and guides
the end of the spun yarn Y on the winding device 12 side
into the splicer 26. The winding device 12 stops the ro-
tation of the package P.

[0036] As shown in FIG. 5, the suction pipe 27 pivots
to a position at the downstream of the spinning device 7
and produces the suction airflow. Because during this
operation the unit controller 10 restarts the operations of
the drafting device 6, the spinning device 7, etc., the suc-
tion pipe 27 holds the end of the spun yarn Y that is
formed. Thereafter, as shown in FIG. 6, the suction pipe
27 pivots to the original position (standby position), and
guides the end of the spun yarn Y on the spinning device
7 side to the splicer 26.

[0037] When the end of the spunyarnY onthe winding
device 12 side and the end of the spun yarn Y on the
spinning device 7 side are guided into the splicer 26, the
yarn hooking member 61 in the yarn pooling device 50
engages with the spun yarn Y on the spinning device 7
side and winds the spun yarn Y around the yarn pooling
roller 51 with which the yarn hooking member 61 is inte-
grally rotating. Consequently, almost no slack occurs in
the spun yarn Y coming out of the spinning device 7,
even if the winding by the winding device 12 is stopped.
Thus, during the yarn joining operation, etc., by the yarn
joining carrier 3, the yarn pooling device 50 pools the
spun yarn'Y coming out of the spinning device 7, thereby
preventing the spun yarn Y from slacking.

[0038] When the pooled amount of the spun yarn Y
wound around the yarn pooling roller 51 reaches the low-
er limit, almost no slippage, and suchlike, takes place
between the yarn pooling section 52 of the yarn pooling
roller 51 and the spun yarn Y. Consequently, the spun
yarn Y is drawn stably (that is, while maintaining a sub-
stantially constant quality and speed) from the spinning
device 7. The unit controller 10 causes the yarn taking-off
member 64 to move from the descent position to the as-
cent position where the yarn taking-off member 64 take
off the spun yarn Y from the yarn hooking member 61.
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[0039] Whenthe spunyarn is taken off from the yarn
hooking member 61 while the yarn pooling roller 51 is
rotating as described above, there is almost no resist-
ance to prevent the unwinding of the spun yarn Y from
the yarn pooling roller 51. Consequently, the spun yarn
Y that is wound around the yarn pooling roller 51 before
the pooled amount of the spun yarn Y reaches the lower
limit (that is, the spun yarn Y with an unstable quality) is
unwound from the yarn pooling roller 51 and sucked into
the suction pipe 27. Even when the spun yarn Y is being
sucked into the suction pipe 27, the spun yarn Y is stably
drawn from the spinning device 7 and wound around the
yarn pooling roller 51. As aresult, an amount ofthe pooled
spunyarn Y thatis greater than or equal to the lower limit
can be attained.

[0040] Once the spun yarn Y with an unstable quality
is removed by the suction pipe 27, the unit controller 10
causes the yarn taking-off member 64 to move from the
ascent position to the descent position. Consequently,
the spun yarn Y on the spinning device 7 side is engaged
by the yarn hooking member 61, and no unwinding of the
spun yarn'Y at the downstream of the yarn pooling roller
51 occurs. The splicer 26 joins the end of the spun yarn
Y on the winding device 12 side and the end of the spun
yarn Y on the spinning device 7 side. Unnecessary yarn
ends cut by the splicer 26 are removed by the suction
pipe 27 and the suction mouth 28. Once the yarn joining
operation by the splicer 26 is completed, the unit control-
ler 10 causes the winding operation by the winding device
12 to restart.

[0041] An operation of the spinning unit 2 when a
breakage of the spun yarn Y has occurred is explained
next. As shown in FIG. 7, when the spinning unit 2 is
operating normally by forming the spun yarn Y and wind-
ing the spun yarn Y to form the package P, if a breakage
inthe spun yarn Y occurs further downstream of the yarn
pooling device 50, no spun yarn Y is detected by a not
shown yarn detecting sensor arranged at the down-
stream of the yarn pooling device 50. Based on this, the
unit controller 10 judges that a breakage of the spun yarn
Y has occurred between the yarn pooling device 50 and
the winding device 12, and immediately stops the oper-
ations of the drafting device 6, the spinning device 7, etc.
Consequently, the fiber bundle F is not subjected to twist-
ing and the spun yarn Y is cut on the spinning device 7
side as well.

[0042] Even if the spun yarn Y is cut on the spinning
device 7 side, the unit controller 10 causes the rotation
of the yarn pooling roller 51 and the winding by the wind-
ing device 12 to be continued. Consequently, the cutend
ofthe spunyarn Y is wound around the yarn pooling roller
51 and sways about on the base end section 52a side of
the yarn pooling section 52. The yarn end is prevented
from moving to the tip end section 52b side of the yarn
pooling section 52 by the first regulating portion 72 of the
regulating member 71, and is subjected to the suction
airflow produced by the suction vent 66a. Consequently,
the fiber waste from the yarn end on the upstream side
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is removed by the suction mechanism 65 and is prevent-
ed from being scattered.

[0043] Because the spunyarnY thatis wound around
the yarn pooling roller 51 is cut on the downstream side
as well, the spun yarn Y is not unwound from the yarn
pooling roller 51 towards the downstream side. Conse-
quently, the unit controller 10 causes the yarn pooling
roller 51 to stop positive rotation (rotation in the normal
direction) and start reverse rotation. The upstream end
of the spun yarn Y wound around the yarn pooling roller
51 is prevented from moving to the tip end section 52b
side of the yarn pooling section 52 by the second regu-
lating portion 73 of the regulating member 71. Conse-
quently, as shown in FIG. 8, the upstream yarn end is
reliably held by suction by the suction vent 66a of the
suction mechanism 65. Furthermore, the downstream
end of the spun yarn Y wound around the yarn pooling
roller 51is prevented from moving to the base end section
52a side of the yarn pooling section 52 by the third reg-
ulating portion 74 of the regulating member 71. There-
fore, the spun yarn Y wound around the yarn pooling
roller 51 is smoothly unwound from the base end section
52a side of the yarn pooling section 52 and sucked in by
the suction mechanism 65.

[0044] Once the spun yarn Y wound around the yarn
pooling roller 51 is removed by the suction mechanism
65, the unit controller 10 causes the yarn pooling roller
51 to stop the reverse rotation and start the positive ro-
tation. The unit controller 10 sends a control signal that
specifies the spinning unit 2 in which the spun yarn'Y has
been cut to the yarn joining carrier 3. Consequently, the
yarn joining carrier 3 moves to a position in front of the
specified spinning unit 2, and performs the yarn joining
operation.

[0045] A structure of the regulating member 71 of the
yarn pooling device 50 is explained next in further detail.
As shown in FIGS. 9 and 10, the first regulating portion
72, the second regulating portion 73, and the third regu-
lating portion 74 of the regulating member 71 are inte-
grally formed as parts of a rectangular plate member 70
made of, for example, metal. An upper edge 70a of the
plate member 70 has a notch 70b. The suction vent 66a
of the suction mechanism 65 faces the base-end side
tapering section 53 of the yarn pooling roller 51 via the
notch 70b. A lower edge 70c of the plate member 70 is
bent toward the side opposite to that of the yarn pooling
roller 51. The pooled-yarn-amount upper limit sensor 57
is mounted on the underside of the lower edge 70c.
[0046] The first regulating portion 72 is located at the
upstream of the notch 70b in a rotation direction A of the
yarn pooling roller 51 during the winding of the spun yarn
Y, that is, at the upstream of the suction vent 66a in the
rotation direction A. The first regulating portion 72 is ar-
ranged facing the base end section 52a of the yarn pool-
ing section 52. The first regulating portion 72 regulates
the movement of the end of the spun yarn Y that sways
aboutonthe base end section 52a side ofthe yarn pooling
section 52 when a breakage of the spun yarn Y occurs
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on the spinning device 7 side, such that the swaying end
of the spun yarn Y is prevented from moving to the tip
end section 52b side of the yarn pooling section 52 before
the spun yarn Y is orderly unwound from the tip end sec-
tion 52b of the yarn pooling section 52.

[0047] The second regulating portion 73 is located
downstream of the notch 70b in the rotation direction A
of the yarn pooling roller 51 during the winding of the
spun yarn Y, that is, at the downstream of the suction
vent66a inthe rotation direction A. The second regulating
portion 73 is arranged facing the base end section 52a
of the yarn pooling section 52. The second regulating
portion 73 regulates the movement of the end of the spun
yarn Y that sways about on the base end section 52a
side of the yarn pooling section 52 when a breakage of
the spun yarn Y occurs on the spinning device 7 side,
such thatthe swaying end of the spunyarnY is prevented
from moving to the tip end section 52b side of the yarn
pooling section 52 before the spun yarn Y is orderly un-
wound from the tip end section 52b of the yarn pooling
section 52.

[0048] The location of the first regulating portion 72 at
the upstream of the suction vent 66a in the rotation di-
rection A implies that a distance from the suction vent
66a to the first regulating portion 72 is shorter when the
yarn pooling roller 51 rotates in the direction opposite to
the rotation direction A compared to when the yarn pool-
ing roller 51 rotates in the rotation direction A. Similarly,
the location of the second regulating portion 73 at the
downstream of the suction vent 66a in the rotation direc-
tion A implies that the distance from the suction vent 66a
to the second regulating portion 73 is shorter when the
yarn pooling roller 51 rotates in the rotation direction A
compared to when the yarn pooling roller 51 rotates in
the direction opposite to the rotation direction A.

[0049] The third regulating portion 74 is located below
the notch 70b (on the tip end section 52b side), that is,
below the suction vent 66a (on the tip end section 52b
side) and arranged facing the yarn pooling section 52.
The third regulating portion 74 regulates the movement
of the end of the spun yarn Y that sways about on the tip
end section 52b side of the yarn pooling section 52 when
a breakage of the spun yarn Y occurs on the winding
device 12 side, such that the swaying end of the spun
yarn'Y is prevented from moving to the base end section
52a side of the yarn pooling section 52 before the spun
yarnY is orderly unwound from the base end section 52a
of the yarn pooling section 52. The third regulating portion
74 is a part of the plate member 70 that is formed into a
convex portion protruding towards the yarn pooling sec-
tion 52 side. The third regulating portion 74 extends sub-
stantially parallel to a center line of rotation of the yarn
pooling roller 51 along the yarn pooling section 52.
[0050] As explained above, in the spinning unit 2, the
swaying end of the spun yarn Y on the base end section
52a side of the yarn pooling section 52 when a breakage
in the spun yarn Y occurs on the spinning device 7 side
(that is, on the side from where the spun yarn Y is guid-
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ed-in to the yarn pooling roller 51) during yarn defect
detection, etc., is prevented from moving to the tip end
section 52b side of the yarn pooling section 52 by the
first regulating portion 72 and the second regulating por-
tion 73. Consequently, hindrance to a smooth unwinding
of the spun yarn Y from the tip end section 52b side of
the yarn pooling section 52 due to the entwining of the
end of the spun yarn Y on the upstream side with the
spun yarn Y wound on the tip end section 52b side of the
yarn pooling section 52 is prevented.

[0051] Furthermore, when the yarn pooling roller 51 is
reverse-rotated so as to unwind the spun yarn Y from the
base end section 52a side of the yarn pooling section 52,
the swaying end of the spun yarn Y on the tip end section
52b side of the yarn pooling section 52 when a breakage
of the spun yarn Y occurs on the winding device 12 side
(that is, on the side from where the spun yarn Y is guid-
ed-out from the yarn pooling roller 51) is prevented from
moving to the base end section 52a side of the yarn pool-
ing section 52 by the third regulating portion 74 that ex-
tends substantially parallel to the center line of rotation
ofthe yarn pooling roller 51 along the yarn pooling section
52. Consequently, hindrance to a smooth unwinding of
the spun yarn Y from the base end section 52a side of
the yarn pooling section 52 due to the entwining of the
end of the spun yarn Y on the downstream side with the
spun yarn Y wound on the base end section 52a side of
the yarn pooling section 52 is prevented.

[0052] Thus, in the spinning unit 2, a smooth operation
is realized by regulating the movement of the ends of the
broken spun yarn Y.

[0053] The first regulating portion 72 is located at the
upstream of the suction vent 66a of the suction mecha-
nism 65 and the second regulating portion 73 is located
downstream of the suction vent 66a of the suction mech-
anism 65 in the normal rotation direction of the yarn pool-
ing roller 51. Consequently, because the end of the spun
yarn Y thatis swaying about on the base end section 52a
side of the yarn pooling section 52 is subjected to the
action of the suction airflow, the fiber waste at the end of
the spun yarn Y can be reliably removed. Furthermore,
the end of the spun yarn Y can be prevented from entan-
gling around the suction vent 66a.

[0054] The first regulating portion 72, the second reg-
ulating portion 73, and the third regulating portion 74 are
integrally formed as parts of the plate member 70. Con-
sequently, the number of parts required in the yarn pool-
ing device 50 for providing the first regulating portion 72,
the second regulating portion 73, and the third regulating
portion 74 can be reduced, and simplification of the struc-
ture can be realized.

[0055] One part of the plate member 70 that forms a
convex portion protruding towards the yarn pooling sec-
tion 52 side serves as the third regulating portion 74.
Consequently, a narrower gap that needs to be main-
tained between the surface of the yarn pooling section
52 and the third regulating portion 74 can be easily and
reliably ensured.
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[0056] The pooled-yarn-amount upper limit sensor 57
is mounted on the plate member 70. Consequently, the
number of parts required for supporting the pooled-yarn-
amount upper limit sensor 57 can be reduced, and sim-
plification of the structure can be realized.

[0057] The yarn supplying device that supplies the
spun yarn Y includes the drafting device 6 and the spin-
ning device 7. The spinning device 7 is an air spinning
device that forms the spun yarn Y by twisting the fiber
bundle F using a swirling airflow. Consequently, a high
quality spun yarn Y can be efficiently supplied.

[0058] Because the spinning machine 1 includes a plu-
rality of the spinning units 2 that can operate smoothly
as explained above even when a breakage occurs in the
spun yarn Y, a high quality package P is efficiently
formed.

[0059] Although exemplary embodiments of the
present invention have been explained above, the
present invention is not limited to these embodiments.
For example, in the spinning machine 1 and the spinning
unit 2, the drafting device 6 and the spinning device 7
serve as the yarn supplying devices for supplying the
spun yarn. However, in the spinning machine and the
spinning unit according to the present invention, any oth-
er yarn supplying device, such as, a yarn supplying de-
vice that supplies the spun yarn from a bobbin having
the spun yarn wound thereon, can be used.

[0060] Assuming thatthe spinning device is an air spin-
ning device, a needle thatis held by a fiber guiding section
to project into the spinning chamber can be further pro-
vided to prevent the twisting of the fiber bundle to be
conveyed upstream of the spinning device. The twisting
ofthefiber bundle can be prevented from being conveyed
upstream of the spinning device by a downstream end
of a fiber guiding section instead of by the needle. Alter-
natively, the spinning device can include a pair of air-jet
nozzles that produce airflows in mutually opposite direc-
tions, and can thus spin the fiber bundle in opposite di-
rections at the same time.

[0061] Inthe spinning machine 1 and the spinning unit
2, the yarn pooling device 50 has a function of drawing
the spun yarn 'Y from the spinning device 7. Alternatively,
the spun yarn can be drawn from a yarn supplying device
that supplies the spun yarn by a delivery roller and a nip
roller.

[0062] In the spinning machine 1 and the spinning unit
2, the spun yarn Y is cut by a stoppage of the swirling
airflow in the spinning device 7 during the yarn-defect
detection operation. Alternatively, in the spinning ma-
chine and the spinning unit according to the present in-
vention, the spun yarn can be cut by a cutter during the
yarn-defect detection operation.

[0063] Inthe spinning machine 1 and the spinning unit
2, the devices are arranged so that the spun yarn Y sup-
plied from above is wound below. Alternatively, the de-
vices can be arranged so that the spun yarn supplied
from below is wound above.

[0064] In the spinning machine 1 and the spinning unit
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2, the bottomrollers of the drafting device 6 and atraverse
mechanism of the traverse device 23 are driven by the
power of the motor box 5 (that is, concurrently driven in
a plurality of the spinning units 2). Alternatively, each
section (for example, the drafting device, the spinning
device, the winding device, etc.) of the spinning unit can
be driven independently in each spinning unit 2.

[0065] The tension sensor 9 can be arranged at the
upstream of the yarn clearer 8 in the running direction of
the spun yarn Y. A common unit controller 10 can be
provided for a plurality of the spinning units 2 instead of
one unit controller 10 per spinning unit 2. The waxing
device 11, the tension sensor 9, and the yarn clearer 8
need not be provided in the spinning unit 2. The winding
device 12 can be driven by a common drive source pro-
vided for a plurality of the spinning units 2 instead of by
a separate driving motor provided for each spinning unit
2. In this case, during the reverse rotation of the package
P, the cradle arm 21 is moved by a not shown air cylinder
sothatthe package P is separated from the winding drum
22, and thereafter the package P is reverse-rotated by a
not shown reverse roller provided in the yarn joining car-
rier 3. Instead of providing the yarn processing module
80, the yarn clearer 8, the tension sensor 9, the yarn
pooling device 50, and the waxing device 11 can be
mounted individually on the frame 13 directly orindirectly.
[0066] A spinning unit according to an aspect of the
present invention includes a yarn supplying device that
supplies a spun yarn, a winding device that winds the
spun yarn to form a package, and a yarn pooling device
that pools the spun yarn between the yarn supplying de-
vice and the winding device. The yarn pooling device
includes a yarn pooling roller around which the spun yarn
is wound, and a first regulating portion. The first regulat-
ing portion is arranged facing a base end section on a
winding start side of a yarn pooling section where the
spun yarn is wound around the yarn pooling roller. The
first regulating portion regulates a movement of an end
ofthe spunyarn that sways about on the base end section
side when a breakage of the spun yarn occurs on the
yarn supplying device side, such that the swaying end of
the spun yarn is prevented from moving to a tip end sec-
tion side before the spun yarn is orderly unwound from
the tip end section side of the yarn pooling section.
[0067] In the above spinning unit, the first regulating
portion prevents the swaying end of the spun yarn on the
base end section side of the yarn pooling section when
abreakage of the spun yarn occurs on the yarn supplying
device side from moving to the tip end section side of the
yarn pooling section. Consequently, hindrance to a
smooth unwinding of the spun yarn from the tip end sec-
tion side of the yarn pooling section due to the entwining
of the end of the spun yarn with the spun yarn wound on
the tip end section side of the yarn pooling section is
prevented. Thus, a smooth operation is realized by the
spinning machine by regulating the end of the spun yarn
in which breakage has occurred.

[0068] The yarn pooling device can further include a

10

15

20

25

30

35

40

45

50

55

suction mechanism that generates a suction airflow at a
suction vent arranged facing the yarn pooling roller. The
suction vent can be located downstream of the first reg-
ulating portion with respect to a rotation direction of the
yarn pooling roller during the winding of the spun yarn.
Consequently, because the end of the spun yarn that is
swaying about on the base end section side of the yarn
pooling section is subjected to the action of the suction
airflow, fiber waste at the end of the spun yarn can be
reliably removed. Furthermore, the end of the spun yarn
can be prevented from entangling around the suction
vent.

[0069] The yarn pooling device can further include a
second regulating portion. The second regulating portion
is arranged facing the base end section of the yarn pool-
ing section. The second regulating portion regulates a
movement of the end of the spun yarn that sways about
on the base end section side when a breakage of the
spun yarn occurs on the yarn supplying device side, such
that the swaying end of the spun yarn is prevented from
moving to the tip end section side before the spun yarn
is orderly unwound from the tip end section side. The
second regulating portion is located downstream of the
suction vent with respect to the rotation direction of the
yarn pooling roller during the winding of the spun yarn.
Consequently, because the end of the spun yarn that is
swaying about on the base end section side of the yarn
pooling section is subjected to the action of the suction
airflow, fiber waste at the end of the spun yarn can be
removed even more reliably. Furthermore, the end of the
spun yarn can be more definitively prevented from en-
tangling around the suction vent.

[0070] The yarn pooling device can further include a
third regulating portion. The third regulating portion is ar-
ranged facing the yarn pooling section. The third regu-
lating portion regulates a movement of the end of the
spun yarn that sways about on the tip end section side
when a breakage of the spun yarn occurs on the winding
device side, such that the swaying end of the spun yarn
is prevented from moving to the base end section side
before the spun yarn is orderly unwound from the base
end section side. When the yarn pooling roller is rotated
so as to unwind the spun yarn from the base end section
side of the yarn pooling section, the swaying end of the
spun yarn on the tip end section side of the yarn pooling
section when a breakage in the spun yarn occurs on the
winding device side is prevented from moving to the base
end section side of the yarn pooling section by the third
regulating portion. Consequently, hindrance to a smooth
unwinding of the spun yarn from the base end section
side of the yarn pooling section due to the entwining of
the end of the spun yarn with the spun yarn wound on
the base end section side of the yarn pooling section is
prevented.

[0071] Thethird regulating portion can extend substan-
tially parallel to a center line of rotation of the yarn pooling
roller along a surface of the yarn pooling section. Con-
sequently, hindrance to a smooth unwinding of the spun
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yarn from the base end section side of the yarn pooling
section due to the entwining of the end of the spun yarn
with the spun yarn wound on the base end section side
of the yarn pooling section is even more reliably prevent-
ed.

[0072] The first regulating portion, the second regulat-
ing portion, and the third regulating portion can be inte-
grally formed as parts of a plate member. Consequently,
the number of parts required for providing the first regu-
lating portion, the second regulating portion, and the third
regulating portion can be reduced, and simplification of
the structure can be realized.

[0073] The third regulating portion can be a part of the
plate member that is formed into a convex portion pro-
truding towards the yarn pooling section side. Conse-
quently, a narrower gap that needs to be maintained be-
tween the surface of the yarn pooling section and the
third regulating portion can be easily and reliably en-
sured.

[0074] The yarn pooling device can further include a
pooled-yarn amount sensor that detects a pooled amount
of the spun yarn wound around the yarn pooling roller
and the pooled-yarn amount sensor can be mounted on
the plate member. Consequently, the number of parts
required for supporting the pooled-yarn amount sensor
can be reduced, and simplification of the structure can
be realized.

[0075] Theyarnsupplyingdevice caninclude a drafting
device that drafts a fiber bundle and a spinning device
thatforms the spun yarn by twisting the fiber bundle. Con-
sequently, a high quality spun yarn can be efficiently sup-
plied.

[0076] The spinning device can be an air spinning de-
vice that forms the spun yarn by twisting the fiber bundle
using a swirling airflow. Consequently, a high quality
spun yarn can be efficiently supplied.

[0077] A spinning machine according to another as-
pect of the present invention includes a plurality of the
above-explained spinning units. Because the spinning
machine includes the spinning units that can operate
smoothly as explained above even when a breakage oc-
curs in the spun yarn, a high quality package is efficiently
formed.

[0078] Although the invention has been described with
respect to specific embodiments for a complete and clear
disclosure, the appended claims are not to be thus limited
but are to be construed as embodying all modifications
and alternative constructions that may occur to one
skilled in the art that fairly fall within the basic teaching
herein set forth.

Claims

1. A spinning unit comprising:

ayarn supplying device (6, 7) adapted to supply
a spun yarn (Y);
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a winding device (12) adapted to wind the spun
yarn (Y) to form a package (P); and

a yarn pooling device (50) adapted to pool the
spunyarn (Y) between the yarn supplying device
(6, 7) and the winding device (12),

wherein the yarn pooling device (50) includes
a yarn pooling roller (51) adapted to be wound
around with the spun yarn (Y), and

a first regulating portion (72) that is arranged
facing a base end section (52a) on a winding
start side of a yarn pooling section (52) where
the spunyarn (Y) is wound around the yarn pool-
ing roller (51), and adapted to regulate a move-
ment of an end of the spun yarn (Y) that sways
about on the base end section (52a) side when
a breakage of the spun yarn (Y) occurs on the
yarn supplying device (6, 7) side, to prevent the
swaying end of the spun yarn (Y) from moving
to a tip end section (52b) side of the yarn pooling
section (52) before the spun yarn (Y) is orderly
unwound from the tip end section (52b) side.

The spinning unit according to Claim 1, wherein
the yarn pooling device (50) further includes a suc-
tion mechanism (65) adapted to generate a suction
airflow at a suction vent (66a) that is arranged facing
the yarn pooling roller (51), and

the suction vent (66a) is located downstream of the
first regulating portion (72) with respect to a rotation
direction (A) of the yarn pooling roller (51) during the
winding of the spun yarn (Y).

The spinning unit according to Claim 2, wherein
the yarn pooling device (50) further includes a sec-
ond regulating portion (73) that is arranged facing
the base end section (52a) and adapted to regulate
a movement of the end of the spun yarn (Y) that
sways about on the base end section (52a) side
when a breakage of the spun yarn (Y) occurs on the
yarn supplying device (6, 7) side, to prevent the
swaying end of the spun yarn (Y) from moving to the
tip end section (52b) side of the yarn pooling section
(52) before the spun yarn (Y) is orderly unwound
from the tip end section (52b) side, and

the second regulating portion (73) is located down-
stream of the suction vent (66a) with respect to the
rotation direction (A) of the yarn pooling roller (51)
during the winding of the spun yarn (Y).

The spinning unit according to Claim 3, wherein the
yarn pooling device (50) further includes a third reg-
ulating portion (74) that is arranged facing the yarn
pooling section (52), and adapted to regulate a
movement of the end of the spun yarn (Y) that sways
about on the tip end section (52b) side when a break-
age ofthe spun yarn (Y) occurs on the winding device
(12) side, to prevent the swaying end of the spun
yarn (Y) from moving to the base end section (52a)
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side before the spun yarn (Y) is orderly unwound
from the base end section (52a) side.

The spinning unit according to Claim 4, wherein the
third regulating portion (74) extends in a direction
that is substantially parallel to a center line of rotation
of the yarn pooling roller (51) along a surface of the
yarn pooling section (52).

The spinning unit according to Claim 4 or 5, wherein
the firstregulating portion (72), the second regulating
portion (73), and the third regulating portion (74) are
integrally formed as parts of a plate member.

The spinning unit according to Claim 6, wherein the
third regulating portion (74) is a part of the plate mem-
ber that is formed into a convex portion protruding
towards the yarn pooling section (52) side.

The spinning unit according to Claim 6 or 7, wherein
the yarn pooling device (50) further includes a
pooled-yarn amount sensor (56, 57) adapted to de-
tect a pooled amount of the spun yarn (Y) wound
around the yarn pooling roller (51) and that is mount-
ed on the plate member.

The spinning unit according to any one of Claims 1
to 8, wherein the yarn supplying device includes

a drafting device (6) adapted to draft a fiber bundle
(F); and

a spinning device (7) adapted to form the spun yarn
(Y) by twisting the fiber bundle (F).

The spinning unit according to Claim 9, wherein the
spinning device (7) is an air spinning device adapted
to form the spun yarn (Y) by twisting the fiber bundle
(F) by a swirling airflow.

A spinning machine comprising a plurality of the spin-
ning units (2) according to any one of Claims 1 to 10.
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