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(54) Spinning unit and spinning device

(57) A spinning unit includes a yarn supplying device
that supplies a spun yarn (Y), a winding device that winds
the spun yarn (Y) into a package, a yarn accumulating
device (50) that accumulates the spun yarn (Y) between
the yarn supplying device and the winding device, and a
yarn movement control member (75) arranged between
the yarn supplying device and the yarn accumulating de-
vice (50), and adapted to guide the spun yarn (Y) to the
yarn accumulating device (50) while applying tension to
the spun yarn (Y), and to restrict movement of the spun
yarn (Y) upon disconnection of the spun yarn (Y) at the
yarn supplying device such that a yarn end of the spun
yarn (Y) is prevented from being displaced from a yarn
path of the spun yarn (Y) guided to the yarn accumulating
device (50).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a spinning unit
adapted to produce a spun yarn and wind the spun yarn
into a package, and a spinning machine including a plu-
rality of spinning units.

2. Description of the Related Art

[0002] Conventionally, there is known a spinning unit
including a yarn supplying device adapted to supply a
spun yarn, a winding device adapted to wind the spun
yarn into a package, and a yarn accumulating device
adapted to accumulate the spun yarn by winding the spun
yarn around a yarn accumulating roller located between
the yarn supplying device and the winding device (see
e.g., Japanese Unexamined Patent Publication No.
2010-174421). In such a spinning unit, a guiding member
adapted to appropriately guide the spun yarn to the yarn
accumulating roller may be arranged on the yarn supply-
ing device side with respect to the yarn accumulating
roller of the yarn accumulating device (see e.g., Japa-
nese Unexamined Patent Publication No. 2011-37572).

BRIEF SUMMARY OF THE INVENTION

[0003] According to the conventional spinning unit, the
guiding member is arranged on a side of the yarn accu-
mulating roller of the yarn accumulating device located
closer to the yarn supplying device to appropriately guide
the spun yarn to the yarn accumulating roller in order to
smoothly operate the spinning unit. Upon disconnection
of the spun yarn, if a yarn end of the spun yarn can be
prevented from moving to an unexpected portion of the
yarn accumulating roller, the spinning unit can be
smoothly operated even after the spun yarn is discon-
nected.
[0004] An object of the present invention is to provide
a spinning unit capable of appropriately guiding a spun
yarn to a yarn accumulating roller and controlling move-
ment of a yarn end of the spun yarn upon disconnection
of the spun yarn, and a spinning machine including a
plurality of such spinning units.
[0005] A spinning unit of the present invention includes
a yarn supplying device adapted to supply a spun yarn,
a winding device adapted to wind the spun yarn into a
package, a yarn accumulating device adapted to accu-
mulate the spun yarn between the yarn supplying device
and the winding device, and a yarn movement control
member. The yarn movement control member is ar-
ranged between the yarn supplying device and the yarn
accumulating device. The yarn movement control mem-
ber is adapted to guide the spun yarn to the yarn accu-
mulating device while applying tension to the spun yarn.

The yarn movement control member is also adapted to
restrict movement of the spun yarn upon disconnection
of the spun yarn at the yarn supplying device such that
a yarn end of the spun yarn is prevented from being dis-
placed from a yarn path of the spun yarn guided to the
yarn accumulating device.
[0006] In this spinning unit, the spun yarn applied with
tension is guided to the yarn accumulating device by the
yarn movement control member. Furthermore, upon dis-
connection of the spun yarn at the yarn supplying device,
the yarn end of the spun yarn is restricted from being
displaced from the yarn path of the spun yarn guided to
the yarn accumulating device. Therefore, according to
this spinning unit, the spun yarn can be appropriately
guided to the yarn accumulating roller, and the movement
of the yarn end of the spun yarn upon disconnection of
the spun yarn can be controlled.
[0007] The yarn movement control member includes
a guide-function portion adapted to guide the spun yarn
to the yarn accumulating device while applying tension
to the spun yarn, and a restricting-function portion adapt-
ed to restrict movement of the spun yarn upon discon-
nection of the spun yarn at the yarn supplying device
such that a yarn end of the spun yarn is prevented from
being displaced from a yarn path of the spun yarn guided
to the yarn accumulating device. The guide-function por-
tion is arranged such that an extension line of the yarn
path of the spun yarn travelling from the yarn supplying
device to the yarn movement control member is located
between the guide-function portion and the yarn accu-
mulating device. The restricting-function portion may be
located on an opposite side of the extension line of the
yarn path with respect to the guide-function portion. By
arranging the guide-function portion and the restricting-
function portion in this manner, both of the guiding func-
tion for guiding the spun yarn and the restricting function
for restricting the movement of the yarn end of the spun
yarn can be effectively achieved by the yarn movement
control member.
[0008] The yarn accumulating device may include a
yarn accumulating roller around which the spun yarn is
wound, and a yarn hooking member arranged on a side
of the yarn accumulating roller located closer to the wind-
ing device and adapted to wind the spun yarn around the
yarn accumulating roller by hooking the spun yarn. By a
cooperative operation of the guide-function portion of the
yarn movement control member and the yarn hooking
member, the spun yarn can be stably wound around the
yarn accumulating roller.
[0009] The yarn movement control member may fur-
ther include a guiding section adapted to guide the spun
yarn to the guide-function portion from a side where the
restricting-function portion is located with respect to the
extension line of the yarn path at a start of winding of the
spun yarn around the yarn accumulating roller. The spun
yarn can be reliably guided to the guide-function portion.
[0010] The guiding section may be a cutout formed on
the yarn movement control member to be along a rota-
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tional direction of the yarn hooking member at the start
of winding of the spun yarn around the yarn accumulating
roller. By a cooperative operation of the guiding section
formed as the cutout and the yarn hooking member, the
spun yarn can be smoothly guided to the guide-function
portion at the start of winding of the spun yarn around
the yarn accumulating roller.
[0011] The yarn movement control member may fur-
ther include a restricting section adapted to restrict move-
ment of the spun yarn from the guide-function portion in
a rotational direction of the yarn accumulating roller dur-
ing winding of the spun yarn around the yarn accumulat-
ing roller. The application of tension to the spun yarn by
the guide-function portion and the guiding of the spun
yarn to the yarn accumulating device by the guide-func-
tion portion can be stabilized.
[0012] A portion of the guide-function portion where
the travelling spun yarn makes contact with may be made
of ceramics. Since ceramics is a material having low fric-
tion resistance with the spun yarn and low abrasion, the
application of tension to the spun yarn by the guide-func-
tion portion and the guiding of the spun yarn to the yarn
accumulating device by the guide-function portion can
be further stabilized.
[0013] The yarn movement control member includes
a fixing portion, a rising portion provided to rise towards
the yarn accumulating device from the fixing portion, and
a body portion provided to expand towards the yarn path
from the rising portion, the body portion being adapted
to guide the spun yarn and to restrict the movement of
the yarn. The fixing portion, the rising portion, and the
body portion are integrally formed by a plate. Accordingly,
the yarn movement control member can be easily
formed.
[0014] The spinning unit may further include a spinning
sensor adapted to detect a travelling state of the spun
yarn between the yarn supplying device and the yarn
movement control member. Since the tension and the
travelling path of the spun yarn are stabilized by the yarn
movement control member, the travelling state of the
spun yarn can be stably and accurately detected.
[0015] The spinning unit may further include a guiding
member arranged between the spinning sensor and the
yarn movement control member and adapted to guide
the spun yarn to a prescribed detecting position of the
spinning sensor. The spun yarn can be reliably guided
to the spinning sensor.
[0016] The spinning sensor may be a tension measur-
ing device adapted to measure tension of the spun yarn
as the travelling state. The tension of the travelling spun
yarn can be stably and accurately measured.
[0017] The yarn supplying device may include a draft
device adapted to draft a fiber bundle, and a spinning
device adapted to produce the spun yarn by twisting the
fiber bundle. A high quality spun yarn thus can be effi-
ciency supplied.
[0018] The spinning device may be a pneumatic spin-
ning device adapted to produce the spun yarn by twisting

the fiber bundle by whirling airflow. A higher quality spun
yarn thus can be efficiently supplied.
[0019] A spinning machine of the present invention in-
cludes a plurality of the spinning units described above.
A high quality package thus can be efficiently produced.
[0020] According to an embodiment of the present in-
vention, the spun yarn can be appropriately guided to the
yarn accumulating roller, and the movement of the yarn
end of the spun yarn can be controlled upon disconnec-
tion of the spun yarn.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIG. 1 is a front view of a spinning machine according
to one embodiment of the present invention;
FIG. 2 is a side view of a spinning unit according to
one embodiment of the present invention;
FIG. 3 is a perspective view of a yarn accumulating
device of the spinning unit of FIG. 2;
FIG. 4 is a perspective view of the yarn accumulating
device when a yarn defect is detected;
FIG. 5 is a side view of the spinning unit when the
yarn defect is detected;
FIG. 6 is a side view of the spinning unit when the
yarn defect is detected;
FIG. 7 is a side view of the spinning unit upon an
occurrence of a yarn breakage;
FIG. 8 is a perspective view of the yarn accumulating
device upon the occurrence of the yarn breakage;
and
FIG. 9 is a view of a yarn movement control member
of the spinning unit of FIG. 2 seen from the yarn
accumulating device.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0022] Preferred embodiments of the present invention
will be hereinafter described in detail with reference to
the drawings. In the drawings, the same reference nu-
merals are denoted for the same or corresponding por-
tions, and redundant description will be omitted.
[0023] As illustrated in FIG. 1, a spinning machine 1
includes a plurality of spinning units 2, a yarn joining cart
3, a blower box 4, and a motor box 5. The plurality of
spinning units 2 are arranged in a line. Each spinning
unit 2 is adapted to produce a spun yarn Y and to wind
the spun yarn Y into a package P. The yarn joining cart
3 performs a yarn joining operation in the spinning unit
2 in which the spun yarn Y is disconnected. The blower
box 4 accommodates an air supplying source (not illus-
trated) or the like for generating a suction flow, whirling
airflow, and the like at each section of the spinning unit
2. The motor box 5 accommodates a motor (not illustrat-
ed) or the like for supplying power to each section of the
spinning unit 2.
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[0024] In the following description, in a path where the
spun yarn Y travels (i.e., a yarn path), a side where the
spun yarn Y is produced is referred to as upstream and
a side where the spun yarn Y is wound is referred to as
downstream. A side where the yarn path is located with
respect to the yarn joining cart 3 is referred to as a front
side, and a side opposite to the front side is referred to
as a back side. A work passage (not illustrated) extending
in a direction in which the plurality of spinning units 2 are
arranged is provided on the front side of the spinning
machine 1.
[0025] As illustrated in FIG. 1 and FIG. 2, each spinning
unit 2 includes a draft device (yarn supplying device) 6,
a spinning device (yarn supplying device) 7, a yarn clear-
er (yarn defect detection device) 8, a tension sensor (ten-
sion measuring device) 9, a yarn accumulating device
50, a waxing device 11, and a winding device 12 in this
order from the upstream. Such devices are directly or
indirectly supported by a frame 13 such that the upstream
side is located at an upper side (i.e., the downstream
side is located at a lower side). The yarn clearer 8, the
tension sensor 9, the yarn accumulating device 50, and
the waxing device 11 are detachably provided with re-
spect to the frame 13 as a yarn processing module 80.
[0026] The draft device 6 drafts a sliver S to produce
a fiber bundle F (i.e., drafts the fiber bundle F). The draft
device 6 includes a back roller pair 14, a third roller pair
15, a middle roller pair 17 provided with apron belts 16,
and a front roller pair 18. A bottom roller of each of the
roller pairs 14, 15, 17, and 18 is driven at a different ro-
tation speed by power from the motor box 5 or by power
of an electric motor (not illustrated) provided in each spin-
ning unit 2. Accordingly, the draft device 6 drafts the sliver
S supplied from the upstream to produce the fiber bundle
F, and supplies the fiber bundle F to the spinning device
7 located downstream.
[0027] The spinning device 7 is a pneumatic spinning
device adapted to produce the spun yarn Y by twisting
the fiber bundle F by whirling airflow. More specifically
(although not illustrated), the spinning device 7 includes
a spinning chamber, a fiber guiding section, a whirling
airflow generating nozzle, and a hollow guide shaft body.
The fiber guiding section is adapted to guide the fiber
bundle F supplied from the draft device 6 located up-
stream into the spinning chamber. The whirling airflow
generating nozzle is arranged at a periphery of a path
through which the fiber bundle F travels, and is adapted
to generate the whirling airflow in the spinning chamber.
This whirling airflow causes a fiber end of the fiber bundle
F guided into the spinning chamber to be reversed and
to whirl. The hollow guide shaft body is adapted to guide
the spun yarn Y from the spinning chamber to outside
the spinning device 7.
[0028] The yarn clearer 8 is adapted to detect a yarn
defect of the travelling spun yarn Y between the spinning
device 7 and the yarn accumulating device 50, and trans-
mit a yarn defect detection signal to a unit controller 10.
The yarn clearer 8 detects thickness abnormality of the

spun yarn Y and/or foreign substances contained in the
spun yarn Y, for example, as the yarn defect. The tension
sensor 9 is adapted to measure tension of the travelling
spun yarn Y between the spinning device 7 and the yarn
accumulating device 50, and transmit a tension meas-
urement signal to the unit controller 10. The waxing de-
vice 11 is adapted to apply wax on the travelling spun
yarn Y between the yarn accumulating device 50 and the
winding device 12. The unit controller 10 is provided for
each spinning unit 2, and is adapted to control an oper-
ation of the spinning unit 2.
[0029] The yarn accumulating device 50 is adapted to
accumulate the travelling spun yarn Y between the spin-
ning device 7 and the winding device 12. The yarn accu-
mulating device 50 has a function of stably pulling out
the spun yarn Y from the spinning device 7, a function of
accumulating the spun yarn Y fed from the spinning de-
vice 7 to prevent the spun yarn Y from slackening during
the yarn joining operation by the yarn joining cart 3 or the
like, and a function of adjusting the tension of the spun
yarn Y from the winding device 12 to prevent a fluctuation
in the tension of the spun yarn Y from the winding device
12 from being transmitted towards the spinning device 7.
[0030] The winding device 12 winds the spun yarn Y
into the package P to form a fully-wound package P. The
winding device 12 includes a cradle arm 21, a winding
drum 22, and a traverse device 23. The cradle arm 21 is
swingably supported by a supporting shaft 24, and caus-
es a surface of a rotatably supporting bobbin B or a sur-
face of the package P (i.e., the package P formed by
winding the spun yarn Y around the bobbin B) to make
contact with a surface of the winding drum 22 at an ap-
propriate pressure. The winding drum 22 is driven by the
electric motor (not illustrated) provided in each spinning
unit 2 to rotate the bobbin B or the package P making
contact with the winding drum 22. The traverse device
23 is driven by a common shaft 25 for the plurality of
spinning units 2, and traverses the spun yarn Y at a pre-
determined width with respect to the rotating bobbin B
and/or the package P.
[0031] The yarn joining cart 3 travels to the spinning
unit 2 in which the spun yarn Y is disconnected to perform
the yarn joining operation to the target spinning unit 2.
The yarn joining cart 3 includes a splicer (yarn joining
device) 26, a suction pipe 27, and a suction mouth 28.
The suction pipe 27 is swingably supported by a support-
ing shaft 31, and sucks and catches the yarn end of the
spun yarn Y from the spinning device 7 to guide the yarn
end to the splicer 26. The suction mouth 28 is swingably
supported by a supporting shaft 32, and sucks and catch-
es the yarn end of the spun yarn Y from the winding device
12 to guide the yarn end to the splicer 26. The splicer 26
joins the guided yarn ends.
[0032] Next, the configuration of the yarn accumulating
device 50 will be described. As illustrated in FIG. 2 and
FIG. 3, the yarn accumulating device 50 includes a yarn
accumulating roller 51, an electric motor (driving motor)
55, an accumulated-yarn-amount lower limit sensor 56,
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an accumulated-yarn-amount upper limit sensor 57, a
yarn hooking member 61, a yarn removing member 64,
a suction mechanism 65, and a restricting member 71.
A first guiding member 78 and a yarn movement control
member 75 are provided between the spinning device 7
and the yarn accumulating roller 51 in this order from the
upstream. A second guiding member 79 is provided be-
tween the yarn accumulating roller 51 and the winding
device 12.
[0033] The yarn accumulating roller 51 is fixed to a
driving shaft of the electric motor 55, and is rotated by
the electric motor 55. The yarn accumulating roller 51
includes a yarn accumulating section 52, a basal end
tapered section 53, and a distal end tapered section 54.
The yarn accumulating section 52 is a cylindrical portion
around which the spun yarn Y is wound, and is slightly
tapered towards the distal end. The basal end tapered
section 53 expands towards the upstream from a basal
end portion 52a where winding of the spun yarn Y around
the yarn accumulating section 52 starts. The distal end
tapered section 54 expands towards the downstream
from a distal end portion 52b of the yarn accumulating
section 52.
[0034] The basal end tapered section 53 is adapted to
receive the spun yarn Y guided to the yarn accumulating
roller 51 from the upstream and smoothly guide the spun
yarn Y to the basal end portion 52a of the yarn accumu-
lating section 52. Accordingly, the spun yarn Y is regularly
wound around the yarn accumulating section 52 from the
basal end towards the distal end. When the spun yarn Y
is unwound from the yarn accumulating roller 51, the dis-
tal end tapered section 54 smoothly guides the spun yarn
Y towards the downstream from the yarn accumulating
roller 51 while preventing occurrence of a sloughing phe-
nomenon in which the spun yarn Y wound around the
yarn accumulating section 52 slips off all at once.
[0035] The accumulated-yarn-amount lower limit sen-
sor 56 is adapted to detect presence or absence of the
spun yarn Y on the yarn accumulating roller 51 in a
non-contacting manner, and is located at the back of the
yarn accumulating roller 51 and arranged to face the yarn
accumulating section 52. When an accumulated amount
of the spun yarn Y wound around the yarn accumulating
roller 51 reaches a lower limit amount, the accumulated-
yarn-amount lower limit sensor 56 transmits an accumu-
lated-amount lower limit detection signal to the unit con-
troller 10. The accumulated-yarn-amount upper limit sen-
sor 57 is adapted to detect the presence or the absence
of the spun yarn Y on the yarn accumulating roller 51 in
the non-contacting manner, and is located at a side of
the yarn accumulating roller 51 and arranged to face the
distal end portion 52b of the yarn accumulating section
52. When the accumulating amount of the spun yarn Y
wound around the yarn accumulating roller 51 reaches
an upper limit amount, the accumulated-yarn-amount up-
per limit sensor 57 transmits an accumulated-amount up-
per limit detection signal to the unit controller 10.
[0036] The yarn hooking member 61 is arranged on a

side of the yarn accumulating roller 51 located closer to
the winding device 12, and is adapted to hook the spun
yarn Y and wind the spun yarn Y around the yarn accu-
mulating roller 51. The yarn hooking member 61 includes
a flyer shaft 62 and a flyer 63. The flyer shaft 62 is ar-
ranged on the distal end side of the yarn accumulating
roller 51, and supported in a relatively rotatable manner
about the same shaft with respect to the yarn accumu-
lating roller 51. The flyer 63 is fixed to a distal end of the
flyer shaft 62, and is curved onto the distal end tapered
section 54 of the yarn accumulating roller 51 such as to
hook the spun yarn Y. A magnetic force acts between
the yarn accumulating roller 51 and the flyer shaft 62. In
order to relatively rotate the yarn hooking member 61
with respect to the yarn accumulating roller 51, the yarn
hooking member 61 is required to generate a torque of
greater than or equal to a prescribed value.
[0037] The yarn removing member 64 is adapted to
remove the spun yarn Y from the yarn hooking member
61, and is arranged in proximity to the distal end tapered
section 54 of the yarn accumulating roller 51. The yarn
removing member 64 is supported in a swingable manner
between a lowered position and an elevated position.
The lowered position is a position retreated from the yarn
path. The elevated position is a position of removing the
spun yarn Y from the yarn hooking member 61 by pushing
up the spun yarn Y on the yarn path. The yarn removing
member 64 is urged towards the lowered position by a
spring (not illustrated). Therefore, the yarn removing
member 64 is normally located at the lowered position,
and is moved to the elevated position by a pneumatic
cylinder (not illustrated) provided in the yarn joining cart
3 during the yarn joining operation or the like.
[0038] The suction mechanism 65 causes a suction
opening 66a arranged to face the basal end tapered sec-
tion 53 of the yarn accumulating roller 51 to generate a
suction airflow. The suction opening 66a is provided at
one end of a pipe-like member 66. The other end of the
pipe-like member 66 is connected to a common fiber dust
collecting chamber (not illustrated) for the suction pipe
27 and the suction mouth 28 via a piping (not illustrated).
As will be described later, when the spun yarn Y is dis-
connected at the spinning device 7 side, the yarn end of
the spun yarn Y is swung around on the basal end portion
52a of the yarn accumulating section 52. The yarn end
of the swung spun yarn Y is subjected to an action of the
suction flow generated at the suction opening 66a. Thus,
the fiber dusts of the yarn end are removed by the suction
mechanism 65 without hardly scattering.
[0039] The restricting member 71 is arranged at a side
of the yarn accumulating roller 51 (to face the yarn ac-
cumulating section 52). The restricting member 71 in-
cludes a first restricting section 72, a second restricting
section 73, and a third restricting section 74. The first
restricting section 72 is located upstream of the suction
opening 66a in a rotational direction of the yarn accumu-
lating roller 51 during the winding of the spun yarn Y. The
second restricting section 73 is located downstream of
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the suction opening 66a in the rotational direction. The
first restricting section 72 and the second restricting sec-
tion 73 are arranged to face the basal end portion 52a of
the yarn accumulating section 52. Upon disconnection
of the spun yarn Y at the spinning device 7 side, the yarn
end of the spun yarn Y swung around on the basal end
portion 52a side of the yarn accumulating section 52 is
restricted from moving towards the distal end portion 52b
of the yarn accumulating section 52 prior to an orderly
unwinding of the spun yarn Y from the distal end portion
52b of the yarn accumulating section 52 by the first re-
stricting section 72 and the second restricting section 73.
The third restricting section 74 is arranged to face the
yarn accumulating section 52. Upon disconnection of the
spun yarn Y at the winding device 12 side, the yarn end
of the spun yarn Y swung around on the distal end portion
52b side of the yarn accumulating section 52 is restricted
from moving towards the basal end portion 52a of the
yarn accumulating section 52 prior to the orderly unwind-
ing of the spun yarn Y from the basal end portion 52a of
the yarn accumulating section 52 by the third restricting
section 74. The accumulated-yarn-amount upper limit
sensor 57 is attached to a lower end of the restricting
member 71.
[0040] The yarn movement control member 75 is a
plate attached to the upstream of the yarn accumulating
roller 51 (a lower surface of the tension sensor 9 (a down-
stream end surface) herein), and includes a guide-func-
tion portion 76 and a restricting-function portion 77. The
guide-function portion 76 is adapted to guide the spun
yarn Y to the basal end tapered section 53 of the yarn
accumulating roller 51 while applying tension to the spun
yarn Y. Furthermore, the guide-function portion 76 pre-
vents twists of the spun yarn Y transmitted from the spin-
ning device 7 from being propagated downstream of the
guide-function portion 76. The restricting-function portion
77 restricts the movement of the spun yarn Y upon dis-
connection of the spun yarn Y at the spinning device 7
such that the yarn end of the spun yarn Y is prevented
from being displaced from the yarn path of the spun yarn
Y guided to the yarn accumulating device 50.
[0041] The first guiding member 78 is a plate attached
to the upstream of the yarn accumulating roller 51 (the
lower surface of the tension sensor 9 (the downstream
end surface) herein), and is adapted to guide the spun
yarn Y from a slit formed in a housing of the tension sen-
sor 9 to a prescribed detecting position arranged in the
housing. The second guiding member 79 is a plate at-
tached to the downstream of the yarn accumulating roller
51 (on a module frame 81 of the yarn processing module
80 herein). The second guiding member 79 is adapted
to guide the spun yarn Y to a prescribed position of the
waxing device 11 and to regulate the path of the spun
yarn Y swung around by the rotating yarn hooking mem-
ber 61 to stabilize the travelling of the spun yarn Y located
downstream of the second guiding member 79.
[0042] Next, an operation of the yarn accumulating de-
vice 50 will be described. In the spinning unit 2, during a

normal operation in which the spun yarn Y is produced
and wound into the package P, the electric motor 55
drives the yarn accumulating roller 51 at a substantially
prescribed rotation speed. Accordingly, the yarn hooking
member 61 integrally rotates with the yarn accumulating
roller 51, and the flyer 63 hooks the spun yarn Y. The
yarn hooking member 61 that rotates with the hooked
spun yarn Y winds the spun yarn Y around the rotating
yarn accumulating roller 51.
[0043] After the spun yarn Y is wound around the yarn
accumulating roller 51, the unit controller 10 controls the
operation of the spinning unit 2 such that the accumulated
amount of the spun yarn Y wound around the yarn accu-
mulating roller 51 is greater than or equal to a lower limit
amount and smaller than or equal to an upper limit
amount based on an accumulated-amount lower limit de-
tection signal transmitted from the accumulated-yarn-
amount lower limit sensor 56 and an accumulated-
amount upper limit detection signal transmitted from the
accumulated-yarn-amount upper limit sensor 57. When
the accumulated amount of the spun yarn Y wound
around the yarn accumulating roller 51 becomes greater
than or equal to the lower limit amount, a contacting area
between the yarn accumulating section 52 of the yarn
accumulating roller 51 and the spun yarn Y increases,
and slipping or the like hardly occurs between the yarn
accumulating section 52 and the spun yarn Y. Therefore,
the yarn accumulating device 50 can stably (i.e., at sub-
stantially constant quality and substantially prescribed
speed) pull out the spun yarn Y from the spinning device
7 by rotation of the yarn accumulating roller 51.
[0044] Under a state in which the spun yarn Y is wound
around the yarn accumulating roller 51, when the tension
of the spun yarn Y from the winding device 12 increases,
a force of relatively rotating the yarn hooking member 61
with respect to the yarn accumulating roller 51 (i.e., a
force to stop rotation of the yarn hooking member 61)
acts on the flyer 63. Accordingly, when the torque pro-
duced in the yarn hooking member 61 becomes greater
than or equal to a prescribed value, the yarn hooking
member 61 relatively rotates with respect to the yarn ac-
cumulating roller 51. As a result, the spun yarn Y is un-
wound from the yarn accumulating roller 51. When the
tension of the spun yarn Y from the winding device 12
decreases and the torque produced in the yarn hooking
member 61 becomes smaller than the prescribed value,
the yarn hooking member 61 integrally rotates with the
yarn accumulating roller 51. As a result, the spun yarn Y
is wound around the yarn accumulating roller 51. The
yarn accumulating device 50 adjusts the tension of the
spun yarn Y from the winding device 12 to prevent the
fluctuation in the tension of the spun yarn Y from the
winding device 12 from being transmitted towards the
spinning device 7 as described above.
[0045] Next, the operation of the spinning unit 2 when
the yarn defect is detected will be described. In the spin-
ning unit 2, when the yarn clearer 8 detects the yarn de-
fect during the normal operation of producing the spun
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yarn Y and winding the spun yarn Y into the package P,
the yarn clearer 8 transmits a yarn defect detection signal
to the unit controller 10. Upon receiving the yarn defect
detection signal, the unit controller 10 immediately stops
an operation of the draft device 6, the spinning device 7,
and the like. Accordingly, the twists are no longer applied
to the fiber bundle F, and the spun yarn Y is disconnected
at the spinning device 7.
[0046] Even if the spun yarn Y is disconnected at the
spinning device 7, the unit controller 10 continues the
rotation of the yarn accumulating roller 51 and the winding
by the winding device 12. Thus, as illustrated in FIG. 4,
while the spun yarn Y is being unwound from the yarn
accumulating roller 51 towards the winding device 12,
the yarn end of the disconnected spun yarn Y is wound
by the yarn accumulating roller 51, and is swung around
on the basal end portion 52a side of the yarn accumulat-
ing section 52. In this case, the yarn end is subjected to
the action of the suction flow generated at the suction
opening 66a while the movement towards the distal end
portion 52b of the yarn accumulating section 52 is re-
stricted by the first restricting section 72 of the restricting
member 71. Thus, the spun yarn Y is smoothly unwound
from the yarn accumulating roller 51 towards the winding
device 12. While the spun yarn Y is being unwound, the
fiber dusts of the upstream yarn end are removed by the
suction mechanism 65 without hardly scattering.
[0047] After the winding device 12 winds the package
P to the yarn end of the disconnected spun yarn Y, the
unit controller 10 transmits a control signal indicating the
spinning unit 2 in which the spun yarn Y is disconnected
to the yarn joining cart 3. The yarn joining cart 3 thereby
travels to front of the relevant spinning unit 2, and starts
the yarn joining operation.
[0048] First, as illustrated in FIG. 5, the suction mouth
28 is swung to proximity of the surface of the package P
and generates the suction flow, and the winding device
12 reversely rotates the package P. The suction mouth
28 thereby pulls out and catches the yarn end of the spun
yarn Y from the surface of the package P. Then, as illus-
trated in FIG. 6, the suction mouth 28 is swung to an
original position (a standby position) to guide the yarn
end of the spun yarn Y from the winding device 12 to the
splicer 26. The winding device 12 stops the rotation of
the package P.
[0049] Meanwhile, as illustrated in FIG. 5, the suction
pipe 27 is swung towards the downstream of the spinning
device 7 and generates the suction flow. In this case,
since the unit controller 10 resumes the operation of the
draft device 6, the spinning device 7, and the like, the
suction pipe 27 catches the yarn end of the produced
spun yarn Y. Then, as illustrated in FIG. 6, the suction
pipe 27 is swung to the original position (the standby
position) to guide the yarn end of the spun yarn Y from
the spinning device 7 to the splicer 26.
[0050] After the yarn end of the spun yarn Y from the
winding device 12 and the yarn end of the spun yarn Y
from the spinning device 7 are guided to the splicer 26,

in the yarn accumulating device 50, the yarn hooking
member 61 hooks the spun yarn Y from the spinning
device 7 and winds the spun yarn Y around the integrally
rotating yarn accumulating roller 51. Accordingly, even
if the winding by the winding device 12 is stopped, slack-
ening hardly occurs in the spun yarn Y fed from the spin-
ning device 7. Thus, the yarn accumulating device 50
can accumulate the spun yarn Y fed from the spinning
device 7 and prevent the spun yarn Y from slackening
during the yarn joining operation by the yarn joining cart
3, and the like.
[0051] When the accumulated amount of the spun yarn
Y wound around the yarn accumulating roller 51 reaches
the lower limit amount, the slipping or the like hardly oc-
curs between the yarn accumulating section 52 of the
yarn accumulating roller 51 and the spun yarn Y. As a
result, the spun yarn Y is stably (i.e., at substantially con-
stant quality and substantially prescribed speed) pulled
out from the spinning device 7. The unit controller 10
moves the yarn removing member 64 from the lowered
position to the elevated position, and the yarn removing
member 64 removes the spun yarn Y from the yarn hook-
ing member 61.
[0052] Thus, when the spun yarn Y is removed from
the yarn hooking member 61 while the yarn accumulating
roller 51 is rotating, a resistance for inhibiting the spun
yarn Y from being unwound from the yarn accumulating
roller 51 hardly exists. Accordingly, the spun yarn Y
wound around the yarn accumulating roller 51 before the
accumulated amount of the spun yarn Y reaches the low-
er limit amount (i.e., the spun yarn Y with unstable quality)
is unwound from the yarn accumulating roller 51 and
sucked by the suction pipe 27. Even when the spun yarn
Y is being sucked by the suction pipe 27, since the spun
yarn Y is stably pulled out from the spinning device 7 and
wound around the yarn accumulating roller 51, the accu-
mulated amount of the spun yarn Y is maintained at great-
er than or equal to the lower limit amount.
[0053] After the spun yarn Y of unstable quality is re-
moved by the suction pipe 27, the unit controller 10
moves the yarn removing member 64 from the elevated
position to the lowered position. Accordingly, the spun
yarn Y from the spinning device 7 is hooked to the yarn
hooking member 61, and the spun yarn Y is not unwound
towards the downstream from the yarn accumulating roll-
er 51. The splicer 26 joins the yarn end of the spun yarn
Y from the winding device 12 and the yarn end of the
spun yarn Y from the spinning device 7. The unnecessary
yarn end disconnected in the splicer 26 is removed by
the suction pipe 27 and the suction mouth 28. After the
yarn joining operation by the splicer 26 is finished, the
unit controller 10 resumes the winding by the winding
device 12.
[0054] Next, the operation of the spinning unit 2 upon
an occurrence of a yarn breakage will be described. As
illustrated in FIG. 7, in the spinning unit 2, during the
normal operation of producing the spun yarn Y and wind-
ing the spun yarn Y into the package P, when the spun
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yarn Y is disconnected at the downstream of the yarn
accumulating device 50, the spun yarn Y cannot be de-
tected by a yarn travelling sensor (not illustrated) ar-
ranged downstream of the yarn accumulating device 50.
Thus, the unit controller 10 determines that a yarn break-
age has occurred between the yarn accumulating device
50 and the winding device 12, and immediately stops the
operation of the draft device 6, the spinning device 7, and
the like. Accordingly, the twists are no longer applied to
the fiber bundle F, and the spun yarn Y is also discon-
nected at the spinning device 7.
[0055] Even if the spun yarn Y is disconnected at the
spinning device 7, the unit controller 10 continues the
rotation of the yarn accumulating roller 51 and the winding
by the winding device 12. Thus, the yarn end of the dis-
connected spun yarn Y is wound by the yarn accumulat-
ing roller 51, and is swung around on the basal end por-
tion 52a side of the yarn accumulating section 52. The
yarn end of the spun yarn Y that is swung around is sub-
jected to the action of the suction flow generated at the
suction opening 66a while the movement towards the
distal end portion 52b of the yarn accumulating section
52 is being restricted by the first restricting section 72 of
the restricting member 71. Thus, the fiber dusts of the
upstream yarn end are removed by the suction mecha-
nism 65 without hardly scattering.
[0056] Since the spun yarn Y wound around the yarn
accumulating roller 51 is also disconnected at the down-
stream, the spun yarn Y will not be unwound towards the
downstream from the yarn accumulating roller 51. Thus,
the unit controller 10 stops forward rotation (a normal
rotational direction) of the yarn accumulating roller 51,
and reversely rotates the yarn accumulating roller 51. In
this case, the movement of the upstream yarn end of the
spun yarn Y wound around the yarn accumulating roller
51 towards the distal end portion 52b of the yarn accu-
mulating section 52 is restricted by the second restricting
section 73 of the restricting member 71. Thus, as illus-
trated in FIG. 8, the upstream yarn end is reliably caught
at the suction opening 66a of the suction mechanism 65.
Furthermore, the movement of the downstream yarn end
of the spun yarn Y wound around the yarn accumulating
roller 51 towards the basal end portion 52a of the yarn
accumulating section 52 is restricted by the third restrict-
ing section 74 of the restricting member 71. Therefore,
the spun yarn Y wound around the yarn accumulating
roller 51 is smoothly unwound from the basal end portion
52a of the yarn accumulating section 52, and sucked by
the suction mechanism 65.
[0057] After the spun yarn Y wound around the yarn
accumulating roller 51 is removed by the suction mech-
anism 65, the unit controller 10 stops the reverse rotation
of the yarn accumulating roller 51 and forwardly rotates
the yarn accumulating roller 51. The unit controller 10
transmits the control signal indicating the spinning unit 2
in which the spun yarn Y is disconnected to the yarn
joining cart 3. Accordingly, the yarn joining cart 3 travels
to the front of the relevant spinning unit 2, and performs

the yarn joining operation described above.
[0058] Next, the configuration of the yarn movement
control member 75 and the first guiding member (the
guiding member) 78 will be described in more detail. As
illustrated in FIG. 3 and FIG. 9, the yarn movement control
member 75 includes a fixing portion 91, a rising portion
92, and a body portion 93. The fixing portion 91 is fixed
to a lower surface 9a of the tension sensor 9 on one side
with respect to the yarn path. The rising portion 92 is
raised from the fixing portion 91 towards the yarn accu-
mulating roller 51. The body portion 93 expands towards
the yarn path from the rising portion 92. The fixing portion
91, the rising portion 92, and the body portion 93 are
integrally formed from a plate 90 made of metal.
[0059] An upright portion 91a is arranged at a portion
on the front side of the fixing portion 91. The upright por-
tion 91a is formed to rise from one end side with respect
to the yarn path towards the tension sensor 9. A guiding
groove 91b opening towards the back side is formed at
an end on the back side of the fixing portion 91. A position
of the yarn movement control member 75 is determined
by making the upright portion 91a to contact with a side
surface 9b of the tension sensor 9 at one side with respect
to the yarn path. With the position being determined in
such a manner, the yarn movement control member 75
is fixed to the lower surface 9a of the tension sensor 9
with a bolt 94 passing through the guiding groove 91b.
[0060] The portion on the back side of the body portion
93 is the guide-function portion 76 adapted to guide the
spun yarn Y to the basal end tapered section 53 of the
yarn accumulating roller 51 while applying tension to the
spun yarn Y. The portion on the front side of the body
portion 93 is the restricting-function portion 77 adapted
to restrict the yarn end of the spun yarn Y from being
displaced from the yarn path of the spun yarn Y guided
by the yarn accumulating device 50 (i.e., prior to the trav-
elling of the spun yarn Y guided to the yarn accumulating
device 50 by the guide-function portion 76) upon discon-
nection of the spun yarn Y at the spinning device 7. The
guide-function portion 76 makes contact with the spun
yarn Y from the front side (see FIG. 2) where the exten-
sion line of the yarn path of the spun yarn Y travelling
from the spinning device 7 to the yarn movement control
member 75 is located with respect to the yarn accumu-
lating device 50. The restricting-function portion 77 is po-
sitioned further to the front with respect to the guide-func-
tion portion 76. The guide-function portion 76 is arranged
such that the extension line of the yarn path of the spun
yarn Y travelling from the spinning device 7 to the yarn
movement control member 75 is located between the
guide-function portion 76 and the yarn accumulating de-
vice 50. The restricting-function portion 77 is arranged
to be located on an opposite side of the extension line of
the yarn path with respect to the guide-function portion
76.
[0061] A second cutout (the guiding section) 93a is
formed on the body portion 93. The second cutout 93a
is cut out to expand towards the front side from another
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end side of the body portion 93 with respect to the yarn
path. The second cutout 93a is formed in the yarn move-
ment control member 75 to be along a rotational direction
of the yarn hooking member 61 at a start of winding of
the spun yarn Y around the yarn accumulating roller 51.
Accordingly, at the start of winding of the spun yarn Y
around the yarn accumulating roller 51, the second cutout
93a guides the spun yarn Y towards the guide-function
portion 76 from a side (the front side herein) where the
restricting-function portion 77 is located with respect to
the extension line of the yarn path of the spun yarn Y
travelling from the spinning device 7 to the yarn move-
ment control member 75. The body portion 93 includes
a projection (a restricting section) 93b projecting out from
the other end side with respect to the yarn path towards
the back side. When winding the spun yarn Y around the
yarn accumulating roller 51, the projection 93b restricts
the spun yarn Y from moving from the guide-function por-
tion 76 in the rotational direction of the yarn accumulating
roller 51.
[0062] A ceramic plate 95 having a through-hole 95a
is attached to an upper surface of the body portion 93
(i.e., a surface facing the lower surface 9a of the tension
sensor 9). A position of the ceramic plate 95 is determined
by fitting a protrusion 93c provided on the upper surface
of the body portion 93 into the through-hole 95a. With
the position determined in such a manner, the ceramic
plate 95 is fixed to the upper surface of the body portion
93 with an adhesive. When the spun yarn Y is wound
around the yarn accumulating roller 51, the spun yarn Y
makes contact with a portion 95b of the ceramic plate
95. The portion 95b of the ceramic plate 85 has a shape
corresponding to a corner formed by the guide-function
portion 76 and the projection 93b. That is, the portion 95b
of the guide-function portion 76 where the travelling spun
yarn Y makes contact is made of ceramics.
[0063] The first guiding member 78 is fixed to the lower
surface 9a of the tension sensor 9 at the opposite side
of the yarn movement control member 75 with respect
to the yarn path. A protrusion 78a is provided on a rear
portion of the upper surface of the first guiding member
78. A position of the first guiding member 78 is deter-
mined by making the protrusion 78a to contact with a
back surface 9c of the tension sensor 9. With the position
determined in such a manner, the first guiding member
78 is fixed to the lower surface 9a of the tension sensor
9 with a bolt 96. A first cutout 78b is formed on the first
guiding member 78. The first cutout 78b is cut out to
expand towards the front side from the end of the first
guiding member 78 located at the yarn path side. The
first cutout 78b functions as a guiding section adapted to
guide the spun yarn Y at a position between the tension
sensor 9 and the yarn movement control member 75.
The first cutout 78b guides the spun yarn Y to the pre-
scribed detecting position of the tension sensor 9 ar-
ranged in the housing from the slit formed in the housing
of the tension sensor 9.
[0064] As described above, in the spinning unit 2, the

spun yarn Y applied with tension is guided to the yarn
accumulating roller 51 of the yarn accumulating device
50 by the guide-function portion 76 of the yarn movement
control member 75. Thus, even with the spun yarn Y of
a yarn type having low tension, the spun yarn Y can be
stably wound around the yarn accumulating roller 51 by
the cooperative operation of the guide-function portion
76 of the yarn movement control member 75 and the yarn
hooking member 61. Upon disconnection of the spun
yarn Y at the spinning device 7 side, the yarn end of the
spun yarn Y is restricted from being displaced from the
yarn path of the spun yarn Y guided to the yarn accumu-
lating device 50 by the restricting-function portion 77 of
the yarn movement control member 75. Accordingly, the
yarn end of the spun yarn Y can be prevented from being
entangled with the spun yarn Y wound around the yarn
accumulating roller 51, and the yarn end of the spun yarn
Y disconnected under a high tension state can be pre-
vented from moving beyond the yarn accumulating roller
51 and being entangled around the yarn hooking member
61. According to the spinning unit 2, the spun yarn Y can
be appropriately guided to the yarn accumulating roller
51, and the movement of the yarn end of the spun yarn
Y upon disconnection of the spun yarn Y can be control-
led.
[0065] The guide-function portion 76 is arranged such
that the extension line of the yarn path of the spun yarn
Y travelling from the spinning device 7 to the yarn move-
ment control member 75 is located between the
guide-function portion 76 and the yarn accumulating de-
vice 50. The restricting-function portion 77 is arranged
so as to be located on the opposite side of the extension
line of the yarn path with respect to the guide-function
portion 76. By arranging the guide-function portion 76
and the restricting-function portion 77 in such a manner,
both of the guiding function of the spun yarn Y and the
restricting function of the movement of the yarn end of
the spun yarn Y can be effectively achieved by the yarn
movement control member 75.
[0066] The yarn movement control member 75 in-
cludes the second cutout 93a adapted to guide, at the
start of winding of the spun yarn Y around the yarn ac-
cumulating roller 51, the spun yarn Y to the guide-function
portion 76 from the side where the restricting-function
portion 77 is located with respect to the extension line of
the yarn path of the spun yarn Y travelling from the spin-
ning device 7 to the yarn movement control member 75.
Accordingly, the spun yarn Y can be reliably guided to
the guide-function portion 76.
[0067] The second cutout 93a is formed in the yarn
movement control member 75 to be along the rotational
direction of the yarn hooking member 61 at the start of
winding of the spun yarn Y around the yarn accumulating
roller 51. Thus, at the start of winding of the spun yarn Y
around the yarn accumulating roller 51, the spun yarn Y
can be smoothly guided to the guide-function portion 76
by the cooperative operation of the second cutout 93a
and the yarn hooking member 61.
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[0068] The yarn movement control member 75 in-
cludes the projection 93b for restricting the spun yarn Y
from moving in the rotational direction of the yarn accu-
mulating roller 51 from the guide-function portion 76 dur-
ing the winding of the spun yarn Y around the yarn ac-
cumulating roller 51. Accordingly, the application of ten-
sion to the spun yarn Y by the guide-function portion 76
and the guiding of the spun yarn Y to the yarn accumu-
lating device 50 by the guide-function portion 76 can be
stabilized.
[0069] The portion of the guide-function portion 76
where the travelling spun yarn Y makes contact is made
of ceramics. Since ceramics is a material having low fric-
tion resistance with the spun yarn Y and low abrasion,
the application of tension to the spun yarn Y by the
guide-function portion 76 and the guiding of the spun
yarn Y to the yarn accumulating device 50 by the guide-
function portion 76 can be further stabilized.
[0070] The spinning unit 2 includes the tension sensor
9 adapted to measure the tension of the spun yarn Y
between the spinning device 7 and the yarn movement
control member 75. In the spinning unit 2, since the ten-
sion and the travelling path of the spun yarn Y can be
stabilized by the yarn movement control member 75, the
tension of the spun yarn Y can be stably and accurately
measured.
[0071] The spinning unit 2 includes the first guiding
member 78 adapted to guide the spun yarn Y between
the tension sensor 9 and the yarn movement control
member 75 such that the spun yarn Y is guided to a pre-
scribed detecting position of the tension sensor 9. Ac-
cordingly, the spun yarn Y can be reliably guided to the
tension sensor 9.
[0072] The yarn supplying device adapted to supply
the spun yarn Y is configured by the draft device 6 and
the spinning device 7. The spinning device 7 is a pneu-
matic spinning device adapted to produce the spun yarn
Y by twisting the fiber bundle F by the whirling airflow.
Accordingly, a high quality spun yarn Y can be efficiently
supplied.
[0073] As described above, the spinning machine 1
includes a plurality of spinning units 2, wherein each spin-
ning unit 2 is adapted to appropriately guide the spun
yarn Y to the yarn accumulating roller 51 and control the
movement of the yarn end of the spun yarn Y upon dis-
connection of the spun yarn Y. Therefore, the spinning
machine 1 can efficiently produce a high quality package
P.
[0074] One embodiment of the present invention has
been described, but the present invention is not limited
to the embodiment described above. For example, in the
spinning machine 1 and the spinning unit 2, the yarn sup-
plying device adapted to supply the spun yarn is config-
ured by the draft device 6 and the spinning device 7. As
long as the spun yarn can be supplied, other yarn sup-
plying devices, for example, a yarn supplying device con-
figured to supply a spun yarn from a bobbin wound with
the spun yarn, may be applied to the spinning machine

and the spinning unit of the present invention.
[0075] If the spinning device is the pneumatic spinning
device, the spinning device may further include a needle
held by the fiber guiding section and arranged to protrude
into the spinning chamber to prevent the twists of the
fiber bundle from being propagated towards the up-
stream of the spinning device. In place of the needle, the
spinning device may prevent the twists of the fiber bundle
from being propagated towards the upstream of the spin-
ning device by a downstream end of the fiber guiding
section. The spinning device may include a pair of air-jet
nozzles adapted to apply twists in opposite directions
from each other.
[0076] In the spinning machine 1 and the spinning unit
2, the yarn accumulating device 50 has a function of pull-
ing out the spun yarn Y from the spinning device 7. In
the spinning machine and the spinning unit of the present
invention, the spun yarn may be pulled out with a delivery
roller and a nip roller from the yarn supplying device
adapted to supply the spun yarn.
[0077] In the spinning machine 1 and the spinning unit
2, the disconnection of the spun yarn Y when the yarn
defect is detected is carried out by stopping the whirling
airflow in the spinning device 7. In the spinning machine
and the spinning unit of the present invention, the dis-
connection of the spun yarn when the yarn defect is de-
tected may be carried out by a cutter.
[0078] In the spinning machine 1 and the spinning unit
2, each device is arranged such that the spun yarn Y
supplied on the upper side is wound on the lower side.
In the spinning machine and the spinning unit of the
present invention, each device may be arranged such
that the spun yarn supplied on the lower side is wound
on the upper side.
[0079] In the spinning machine 1 and the spinning unit
2, a bottom roller of the draft device 6 and a traverse
mechanism of the traverse device 23 are driven by the
power from the motor box 5 (i.e., commonly driven for
the plurality of spinning units 2). In the spinning machine
and the spinning unit of the present invention, each sec-
tion of the spinning unit (e.g., the draft device, the spin-
ning device, the winding device, or the like) may be driven
independently for each spinning unit 2.
[0080] In the travelling direction of the spun yarn Y, the
tension sensor 9 may be arranged upstream of the yarn
clearer 8. The unit controller 10 may be arranged, not for
each spinning unit 2, but for each group of the plurality
of spinning units 2. The waxing device 11, the tension
sensor 9, and the yarn clearer 8 may not be arranged in
the spinning unit 2. Instead of being driven by a driving
motor arranged for each spinning unit 2, the winding de-
vice 12 may be driven by a common driving source for
the plurality of spinning units 2. In this case, when re-
versely rotating the package P, the cradle arm 21 is
moved by an air cylinder (not illustrated) such that the
package P moves away from the winding drum 22, and
the package P is reversely rotated by a reverse rotation
roller (not illustrated) arranged in the yarn joining cart 3.
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Instead of providing the yarn processing module 80, the
yarn clearer 8, the tension sensor 9, the yarn accumu-
lating device 50, and the waxing device 11 may be directly
or indirectly supported by the frame 13 individually.
[0081] The spinning machine 1 and the spinning unit
2 include the tension sensor 9 as the spinning sensor for
detecting the travelling state of the spun yarn between
the yarn supplying device and the yarn movement control
member. In place of the tension sensor or in addition to
the tension sensor, the spinning machine and the spin-
ning unit of the present invention may include other spin-
ning sensors.

Claims

1. A spinning unit comprising:

a yarn supplying device (6, 7) adapted to supply
a spun yarn (Y),
a winding device (12) adapted to wind the spun
yarn (Y) into a package (P),
a yarn accumulating device (50) adapted to ac-
cumulate the spun yarn (Y) between the yarn
supplying device (6, 7) and the winding device
(12), and
a yarn movement control member (75) arranged
between the yarn supplying device (6, 7) and
the yarn accumulating device (50), and adapted
to guide the spun yarn (Y) to the yarn accumu-
lating device (50) while applying tension to the
spun yarn (Y), and to restrict movement of the
spun yarn (Y) upon disconnection of the spun
yarn (Y) at the yarn supplying device (6, 7) such
that a yarn end of the spun yarn (Y) is prevented
from being displaced from a yarn path of the
spun yarn (Y) guided to the yarn accumulating
device (50).

2. The spinning unit according to claim 1, wherein the
yarn movement control member (75) includes:

a guide-function portion (76) adapted to guide
the spun yarn (Y) to the yarn accumulating de-
vice (50) while applying tension to the spun yarn
(Y), and
a restricting-function portion (77) adapted to re-
strict movement of the spun yarn (Y) upon dis-
connection of the spun yarn (Y) at the yarn sup-
plying device (6, 7) such that the yarn end of the
spun yarn (Y) is prevented from being displaced
from the yarn path of the spun yarn (Y) guided
to the yarn accumulating device (50),
wherein the guide-function portion (76) is ar-
ranged such that an extension line of the yarn
path of the spun yarn (Y) travelling from the yarn
supplying device (6, 7) to the yarn movement
control member (75) is located between the

guide-function portion (76) and the yarn accu-
mulating device (50), and
the restricting-function portion (77) is located on
an opposite side of the extension line of the yarn
path with respect to the guide-function portion
(76).

3. The spinning unit according to claim 2, wherein the
yarn accumulating device (50) includes:

a yarn accumulating roller (51) around which the
spun yarn (Y) is wound, and
a yarn hooking member (61) arranged on a side
of the yarn accumulating roller (51) located clos-
er to the winding device (12) and adapted to wind
the spun yarn (Y) around the yarn accumulating
roller (51) by hooking the spun yarn (Y).

4. The spinning unit according to claim 3, wherein the
yarn movement control member (75) further includes
a guiding section (93a) adapted to guide the spun
yarn (Y) to the guide-function portion (76) from a side
where the restricting-function portion (77) is located
with respect to the extension line of the yarn path at
a start of winding of the spun yarn (Y) around the
yarn accumulating roller (51).

5. The spinning unit according to claim 4, wherein the
guiding section (93a) is a cutout formed on the yarn
movement control member (75) to be along a rota-
tional direction of the yarn hooking member (61) at
the start of winding of the spun yarn (Y) around the
yarn accumulating roller (51).

6. The spinning unit according to any one of claim 3
through claim 5, wherein the yarn movement control
member (75) further includes a restricting section
(93b) adapted to restrict movement of the spun yarn
(Y) from the guide-function portion (76) in a rotational
direction of the yarn accumulating roller (51) during
winding of the spun yarn (Y) around the yarn accu-
mulating roller (51).

7. The spinning unit according to any one of claim 2
through claim 6, wherein a portion of the guide-func-
tion portion (76) where the travelling spun yarn (Y)
makes contact with is made of ceramics.

8. The spinning unit according to any one of claim 1
through claim 6, wherein the yarn movement control
member (75) includes:

a fixing portion (91),
a rising portion (92) provided to rise towards the
yarn accumulating device (50) from the fixing
portion (91), and
a body portion (93) provided to expand towards
the yarn path from the rising portion (92), the
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body portion (93) being adapted to guide the
spun yarn (Y) and to restrict the movement of
the yarn (Y),
wherein the fixing portion (91), the rising portion
(92), and the body portion (93) are integrally
formed by a plate.

9. The spinning unit according to any one of claim 1
through claim 8, further comprising a spinning sensor
(9) adapted to detect a travelling state of the spun
yarn (Y) between the yarn supplying device (6, 7)
and the yarn movement control member (75).

10. The spinning unit according to claim 9, further com-
prising a guiding member (78) arranged between the
spinning sensor (9) and the yarn movement control
member (75) and adapted to guide the spun yarn (Y)
to a prescribed detecting position of the spinning
sensor (9).

11. The spinning unit according to claim 9 or claim 10,
wherein the spinning sensor (9) is a tension meas-
uring device adapted to measure tension of the spun
yarn (Y) as the travelling state.

12. The spinning unit according to any one of claim 1
through claim 11, wherein the yarn supplying device
(6, 7) includes:

a draft device (6) adapted to draft a fiber bundle
(F), and
a spinning device (7) adapted to produce the
spun yarn (Y) by twisting the fiber bundle (F).

13. The spinning unit according to claim 12, wherein the
spinning device (7) is a pneumatic spinning device
adapted to produce the spun yarn (Y) by twisting the
fiber bundle (F) by whirling airflow.

14. A spinning machine comprising a plurality of spinning
units (2) according to any one of claim 1 through
claim 13.
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