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(54) Spinning machine

(57) A spinning machine (100) includes a plurality of
spinning units (10). Each spinning unit (10) is adapted to
wind a spun yarn (Y) to form a package (P), a braking
section (21) is adapted to make contact with the rotating
package (P) to brake rotation of the package (P), a driving
section (22) is adapted to drive the braking section (21)
to make contact with or separate from the package (P),
and a control section (40) is adapted to control the driving
section (22) to adjust a contacting time of the package
(P) and the braking section (21) by transmitting a control
signal to the driving section (22).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a spinning ma-
chine.

2. Description of the Related Art

[0002] Conventionally, there is known a spinning unit
adapted to draft a fiber bundle and twist the drafted fiber
bundle to produce a spun yarn (see e.g., Japanese Un-
examined Patent Publication No. 2011-99192). The spin-
ning unit includes a defect detecting section adapted to
detect a defective part of the spun yarn, and a winding
section adapted to wind the spun yarn to form a package.
[0003] Conventionally, there is known a spinning ma-
chine including a plurality of spinning units (see e.g., Jap-
anese Unexamined Patent Publication No. 2011-84854).
The spinning machine includes an operation cart. When
continuation of the spun yarn is disconnected in one of
the spinning units, the operation cart travels to the rele-
vant spinning unit to perform a yarn joining operation.
The operation cart includes a braking section adapted to
brake rotation of the package, a guiding section adapted
to catch and guide the spun yarn, and a yarn joining sec-
tion adapted to join the yarn ends of the spun yarn.
[0004] When the defect detecting section detects the
defective part of the spun yarn, the spinning unit cuts the
spun yarn to interrupt formation of the package. Upon
arriving at the spinning unit, the operation cart makes the
braking section to contact with the package and stops
the rotation of the package. Thereafter, the operation cart
catches the spun yarn and guides the spun yarn to a
prescribed position by the guiding section, removes the
defective part with the yarn joining section, and joins the
yarn ends of the spun yarn. Through such series of steps,
the spinning unit can resume the formation of the pack-
age.

BRIEF SUMMARY OF THE INVENTION

[0005] An object of the present invention is to provide
a spinning machine capable of reliably stopping rotation
of a package by adjusting a contacting time of the pack-
age and a braking section.
This object is achieved by a spinning machine according
to claim 1.
[0006] The inventors found out that, when an inertia
moment of the package is large, for example, when an
outer diameter of the package is large due to the wound
spun yarn, the rotation of the package may not be
stopped even if the braking section is made to contact
with the package for a predetermined period of time.
When the operation cart arrives at the spinning unit in a
short period of time, since a rotation speed of the package

is not reduced, the rotation of the package may not be
stopped even if the braking section is made to contact
with the package for a predetermined period of time.
[0007] The operation cart rotates (reversely rotates)
the package in an unwinding direction using a reverse-ro-
tation roller such that the guiding section can catch the
spun yarn wound into the package. Since the unwinding
direction is a direction opposite to the winding direction
of the package, such rotation is referred to as "reverse
rotation" in the present description. The rotation in the
winding direction of the package may be simply referred
to as "rotation". If the rotation of the package has failed
to be stopped, the reverse-rotation roller attempts to re-
versely rotate the package by making contact with the
package that is continuously rotating in the winding di-
rection. In this case, quality of the spun yarn wound into
the package may degrade. Furthermore, if the rotation
of the package has failed to be stopped, the package
cannot be reversely rotated even if the reverse-rotation
roller is used, and the guiding section cannot catch the
spun yarn wound into the package.
[0008] According to an aspect of the present invention,
a spinning machine includes a plurality of spinning units,
each spinning unit being adapted to wind a spun yarn to
form a package. The spinning machine includes a brak-
ing section, a driving section, and a control section. The
braking section is adapted to make contact with the ro-
tating package to brake rotation of the package. The driv-
ing section is adapted to drive the braking section to make
contact with or separate from the package. The control
section is adapted to control the driving section to adjust
a contacting time of the package and the braking section
by transmitting a control signal to the driving section. The
rotation of the package thus can be reliably stopped.
[0009] The control section is adapted to adjust the con-
tacting time in accordance with an outer diameter of the
package.
[0010] The control section is adapted to adjust the con-
tacting time in accordance with a travelling speed of the
spun yarn wound into the package.
[0011] The spinning machine further includes an op-
eration cart adapted to travel to one of the spinning units
when continuation of the spun yarn is disconnected in
such spinning unit and to perform a yarn joining opera-
tion. The control section is adapted to adjust the contact-
ing time in accordance with a period of time from discon-
nection of the spun yarn until an arrival of the operation
cart at the spinning unit. Accordingly, the rotation of the
package can be reliably stopped before the operation
cart carries out the yarn joining operation. As a result,
the yarn joining operation by the operation cart can be
reliably performed.
[0012] The spinning machine further includes an input
section adapted to input the contacting time, and a stor-
age section adapted to store the input contacting time.
The control section is adapted to control the driving sec-
tion such that the package and the braking section make
contact with one another for the contacting time stored
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in the storage section. Accordingly, the contacting time
can be arbitrarily changed, and the braking section can
be made to contact with the package for an optimum
contacting time.
[0013] The spinning machine further includes a re-
verse-rotation roller adapted to make contact with the
package and to rotate the package in an unwinding di-
rection. The reverse-rotation roller is adapted to make
contact with the package after an elapse of the contacting
time to rotate the package in the unwinding direction.
Accordingly, the reverse-rotation roller can be prevented
from making contact with the rotating package. As a re-
sult, the reverse-rotation roller can be prevented from
degrading quality of the spun yarn wound into the pack-
age.
[0014] The control section is adapted to control the
driving section by the contacting time, a length of the
contacting time being at least a braking time from when
the braking section makes contact with the package until
when rotation of the package stops. Accordingly, the ro-
tation of the package can be further reliably stopped. If
the length of the contacting time is at least the braking
time, since the braking section can be prevented from
continuously making contact with the package even after
the rotation of the package is stopped, operation efficien-
cy of the spinning machine can be improved.
[0015] The operation cart includes the braking section,
the driving section, the reverse-rotation roller, a guiding
section adapted to catch the disconnected spun yarn and
to guide the spun yarn to a prescribed position, and a
yarn joining section adapted to join yarn ends of the dis-
connected spun yarn. A structure of each spinning unit
can be simplified, and furthermore, a structure of the spin-
ning machine can be simplified.
[0016] The spinning machine further includes a spin-
ning section adapted to twist a fiber bundle by a whirling
airflow. Production efficiency of the spun yarn in each
spinning unit can be improved, and furthermore, produc-
tion efficiency of the package in the spinning machine
can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

FIG. 1 is a view illustrating an overall structure of a
spinning machine;
FIG. 2 is a view illustrating a structure of a spinning
unit and an operation cart;
FIG. 3 is a view illustrating an operation manner of
when stopping rotation of a package;
FIG. 4 is a view illustrating an operation manner of
when reversely rotating the package;
FIG. 5 is a view illustrating an operation manner of
when catching a disconnected spun yarn;
FIG. 6 is a view illustrating an operation manner of
when guiding the disconnected spun yarn; and
FIG. 7 is a view illustrating a structure of a spinning

section.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0018] First, an overall structure of a spinning machine
100 will be briefly described with reference to FIG. 1. In
FIG. 1, black arrows indicate a travelling direction of an
operation cart 20, and white arrows indicate a travelling
direction of a doffing cart 30.
[0019] The spinning machine 100 includes a plurality
of spinning units 10. The spinning machine 100 includes
the operation cart 20, the doffing cart 30, and a control
section 40.
[0020] The spinning unit 10 drafts a fiber bundle F and
twists the drafted fiber bundle F to produce a spun yarn
Y. The spinning unit 10 can form a package P by winding
the spun yarn Y. The detailed structure of the spinning
unit 10 will be described later.
[0021] The operation cart 20 can travel along a rail R1
extending in a direction in which the spinning units 10
are arranged. When continuation of the spun yarn Y is
disconnected in one of the spinning units 10, the opera-
tion cart 20 travels to the relevant spinning unit 10 to
perform a yarn joining operation. The detailed structure
of the operation cart 20 will be described later.
[0022] The doffing cart 30 can travel along a rail R2
extending in a direction in which the spinning units 10
are arranged. When the package P is fully wound in one
of the spinning units 10, the doffing cart 30 travels to the
relevant spinning unit 10 to collect the package P. The
doffing cart 30 can set a new bobbin B to the spinning
unit 10 . The doffing cart 30 may perform only the oper-
ation of collecting the fully-wound package P. If an oper-
ator manually collects the package P and sets the new
bobbin B, the doffing cart 30 may be omitted.
[0023] The control section 40 can control each spin-
ning unit 10, the operation cart 20, and the like. When
the continuation of the spun yarn Y is disconnected in
one spinning unit 10, for example, the control section 40
controls the spinning unit 10 to interrupt the formation of
the package P. The control section 40 controls the oper-
ation cart 20 to perform the yarn joining operation, and
then controls the spinning unit 10 to resume the formation
of the package P.
[0024] Next, the structure of the spinning unit 10 and
the operation cart 20 will be described with reference to
FIG. 2. In FIG. 2, black arrows indicate a feeding direction
of the fiber bundle F and the spun yarn Y, and a white
arrow indicates a rotating direction of the package P.
[0025] First, the spinning unit 10 will be described. The
spinning unit 10 includes a sliver supplying section 1, a
drafting section 2, a spinning section 3, a defect detecting
section 4, a tension stabilizing section 5, and a winding
section 6 along the feeding direction of the fiber bundle
F and the spun yarn Y.
[0026] The sliver supplying section 1 is adapted to sup-
ply the fiber bundle F to the drafting section 2. The sliver
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supplying section 1 includes a sliver case 11 and a sliver
guide (not illustrated). The fiber bundle F accommodated
in the sliver case 11 is guided by the sliver guide to the
drafting section 2.
[0027] The drafting section 2 drafts the fiber bundle F
to make a thickness of the fiber bundle F uniform. The
drafting section 2 includes four sets of draft roller pairs
2a, 2b, 2c, and 2d, i.e., the back roller pair 2a, the third
roller pair 2b, the middle roller pair 2c, and the front roller
pair 2d, along the feeding direction of the fiber bundle F.
Each of the draft roller pairs 2a, 2b, 2c, and 2d includes
a bottom roller, which is rotated via a power mechanism
(not illustrated), and a top roller, which makes contact
with the bottom roller and rotates accompanying rotation
of the bottom roller. An apron band is wound around each
of the bottom roller and the top roller constituting the mid-
dle roller pair 2c. Since the bottom rollers and the top
rollers rotate while sandwiching the fiber bundle F, the
draft roller pairs 2a, 2b, 2c, and 2d can feed the fiber
bundle F. The drafting section 2 can draft the fiber bundle
F by a difference in a feeding speed of the draft roller
pairs 2a, 2b, 2c, and 2d adjacent to one another.
[0028] The spinning section 3 twists the drafted fiber
bundle F to produce the spun yarn Y. The spinning sec-
tion 3 is arranged downstream of the drafting section 2.
The spinning section 3 can produce the spun yarn Y from
the appropriately drafted fiber bundle F. A structure of
the spinning section 3 will be described later.
[0029] The defect detecting section 4 detects a defec-
tive part of the produced spun yarn Y. Specifically, the
defect detecting section 4 irradiates the spun yarn Y with
a light emitting diode (not illustrated) as a light source,
and detects a reflected light quantity from the spun yarn
Y. The defect detecting section 4 is connected to the
control section 40 via an analyzer (not illustrated). The
control section 40 can determine a presence or an ab-
sence of the defective part based on a detection signal
from the defect detecting section 4. A cutter 41 capable
of cutting the spun yarn Y is provided in proximity to the
defect detecting section 4. In addition to or in place of
abnormality in which a portion of the spun yarn Y is too
thick (thick yarn) or too thin (thin yarn), the defective part
of the spun yarn Y may be foreign substances contained
in the spun yarn Y. Instead of an optical sensor according
to the present embodiment, a capacitance sensor or the
like can be adopted as the defect detecting section 4.
[0030] The tension stabilizing section 5 is adapted to
appropriately maintain and stabilize a tension applied to
the spun yarn Y. The tension stabilizing section 5 includes
an unwinding member 51 and a roller 52. The unwinding
member 51 rotates with the roller 52 when the tension
applied to the spun yarn Y is low, and winds the spun
yarn Y around the roller 52. The unwinding member 51
rotates independently from the roller 52 when the tension
applied to the spun yarn Y is high, and unwinds the spun
yarn Y wound around the roller 52. The tension stabilizing
section 5 can appropriately maintain and stabilize the
tension applied to the spun yarn Y. The roller 52 is rotat-

ably driven by a motor (not illustrated).
[0031] The winding section 6 is adapted to form the
package P by winding the spun yarn Y. The winding sec-
tion 6 includes a driving roller 61 and a cradle 62. The
driving roller 61 rotates the bobbin B rotatably held by
the cradle 62. The winding section 6 traverses the spun
yarn Y by a traversing device (not illustrated) . Accord-
ingly, the winding section 6 can wind the spun yarn Y
around the bobbin B while traversing the spun yarn Y to
form the package P.
[0032] Next, the operation cart 20 will be described.
The operation cart 20 includes a braking section 21, a
driving section 22, a reverse-rotation roller 23, a guiding
section 24, and a yarn joining section 25.
[0033] The braking section 21 is adapted to make con-
tact with the rotating package P to brake the rotation of
the package P. In the present embodiment, the braking
section 21 includes a plate 21a that makes contact with
the outer peripheral surface of the package P, and an
arm 21b that supports the plate 21a. The braking section
21 merely needs to make contact with the package P to
brake the rotation of the package P, and a shape, a struc-
ture, and the like are not particularly limited.
[0034] The driving section 22 is adapted to drive the
braking section 21 such that the braking section 21
makes contact with or separates from the package P.
Specifically, the driving section 22 can drive the plate 21a
of the braking section 21 to make contact with or separate
from the outer peripheral surface of the package P (see
FIG. 3 and FIG. 4). The driving section 22 is an electric
motor or the like. The driving section 22 drives the braking
section 21 based on a control signal from the control sec-
tion 40.
[0035] The reverse-rotation roller 23 makes contact
with the package P to rotate (reversely rotate) the pack-
age P in the unwinding direction, which is a direction op-
posite to the winding direction. Specifically, after the plate
21a of the braking section 21 separates from the outer
peripheral surface of the package P, the reverse-rotation
roller 23 makes contact with the package P and reversely
rotates the package P (see FIG. 4, FIG. 5, and FIG. 6).
In the present embodiment, the reverse-rotation roller 23
is driven by an electric motor (a servo motor or the like)
of the driving section (not illustrated) . By swinging the
arm 23b by a pneumatic actuator (not illustrated), the
reverse-rotation roller 23 can make contact with or sep-
arate from the outer peripheral surface of the package
P. The reverse-rotation roller 23 is driven based on a
control signal from the control section 40.
[0036] The guiding section 24 can catch the discon-
nected spun yarn Y and guide the spun yarn Y to a pre-
scribed position. The guiding section 24 includes a first
guiding section 24a adapted to catch the spun yarn Y
from the package P and guide the spun yarn Y to the
prescribed position, and a second guiding section 24b
adapted to catch the spun yarn Y spun from the spinning
section 3 and guide the spun yarn Y to the prescribed
position. The operation manner of the first guiding section
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24a and the second guiding section 24b will be described
later.
[0037] The yarn joining section 25 joins the yarn ends
of the disconnected spun yarn Y. Specifically, the yarn
joining section 25 joins the yarn end of the spun yarn Y
guided by the first guiding section 24a and the yarn end
of the spun yarn Y guided by the second guiding section
24b (see FIG. 6). The "disconnected spun yarn Y" is a
concept including at least the spun yarn Y cut by the
cutter 41 and the spun yarn Y broken when an abnormal
tension is applied. In addition to an air splicer device
adapted to join the yarn ends of the spun yarn Y by a
whirling airflow, a mechanical splicer device or the like
may also be adopted as the yarn joining section 25.
[0038] Therefore, since the operation cart 20 includes
the braking section 21, the driving section 22, the re-
verse-rotation roller 23, the guiding section 24, and the
yarn joining section 25, the structure of each spinning
unit 10 can be simplified, and furthermore, the structure
of the spinning machine 100 can be simplified.
[0039] Next, the operation manner of when stopping
the rotation of the package P will be specifically described
with reference to FIG. 3. In FIG. 3, black arrows indicate
an operation direction of each member constituting the
spinning unit 10 and the operation cart 20, and a white
arrow indicates the rotating direction of the package P.
[0040] When the defect detecting section 4 detects the
defective part of the spun yarn Y, the spinning unit 10
cuts the spun yarn Y by using the cutter 41. One end of
the disconnected spun yarn Y (the spun yarn Y located
downstream of the cutter 41) is wound into the package
P. The other end of the disconnected spun yarn Y (the
spun yarn Y located upstream of the cutter 41) is sucked
and held by a suction opening arranged in proximity to
the cutter 41.
[0041] The spinning unit 10 then swings the cradle 62
to move the package P away from the driving roller 61
(see the black arrow in FIG. 3) . The package P thus
continues to rotate in the winding direction by force of
inertia (see the white arrow in FIG. 3). The operation cart
20 travels to the relevant spinning unit 10 immediately
after the cutter 41 cuts the spun yarn Y.
[0042] The operation cart 20 then stops the rotation of
the package P. Specifically, the driving section 22 of the
operation cart 20 swings the arm 21b from a standby
position to an operating position, and causes the plate
21a to make contact with the outer peripheral surface of
the package P (see the black arrow in FIG. 3). In this
manner, the operation cart 20 stops the rotation of the
package P by friction of the package P and the plate 21a.
[0043] The operation cart 20 is required to reversely
rotate the package P such that the first guiding section
24a can catch the spun yarn Y wound into the package
P. Therefore, the driving section 22 of the operation cart
20 swings the arm 21b from the operating position to the
standby position to separate the plate 21a from the outer
peripheral surface of the package P (see the black arrow
in FIG. 4). The spinning machine 100 can adjust the con-

tacting time of the package P and the plate 21a by having
the control section 40 control the driving section 22.
[0044] Since the contacting time of the package P and
the plate 21a (the braking section 21) can be adjusted,
the spinning machine 100 can reliably stop the rotation
of the package P. The details on an adjustment method
of the contacting time will be described later.
[0045] The spinning machine 100 can adjust the con-
tacting time of the package P and the plate 21a based
on the outer diameter of the package P. Therefore, even
if the outer diameter of the package P is large, that is,
even if the inertia moment of the package P is large, the
braking section 21 can reliably stop the rotation of the
package P.
[0046] Each spinning unit 10 includes an angle sensor
(not illustrated) for detecting a tilt angle α (see FIG. 2) of
the cradle 62. The tilt angle α of the cradle 62 has a
correlative relationship with the outer diameter of the
package P. Thus, the angle sensor can indirectly detect
the outer diameter of the package P by detecting the tilt
angle α of the cradle 62. The angle sensor may be an
incremental-type sensor or the like, other than a so-called
absolute-type sensor.
[0047] Specifically, if the outer diameter of the package
P is large, the inertia moment of the package P is large,
and hence the control section 40 controls the driving sec-
tion 22 such that the contacting time of the package P
and the plate 21a becomes long. If the outer diameter of
the package P is small, the inertia moment of the package
P is small, and hence the control section 40 controls the
driving section 22 such that the contacting time of the
package P and the plate 21a becomes short. Since the
contacting time of the package P and the plate 21a can
be variably adjusted based on the outer diameter of the
package P, the spinning machine 100 according to the
present embodiment can reliably stop the rotation of the
package P.
[0048] If the outer diameter of the package P is small,
the contacting time can be shortened. The plate 21a is
not required to continuously make contact with the pack-
age P even after the rotation of the package P is stopped.
Thus, after stopping the rotation of the package P, the
spinning machine 100 can immediately reversely rotate
the package P to perform the yarn joining operation or
the like, and the operation efficiency of the spinning ma-
chine 100 can be improved. Furthermore, since the op-
eration cart 20 can resume the winding operation in a
certain spinning unit 10 within a short period of time, the
operation cart 20 can immediately travel to another spin-
ning unit 10 and perform the operation of stopping the
rotation of the package P for the yarn joining operation.
The operation efficiency of the entire spinning machine
100 thus can be improved.
[0049] When controlling the contacting time based on
the outer diameter of the package P, the control section
40 may adjust the contacting time each time based on
the outer diameter of the package P of when the plate
21a is made to contact with the package P. Different con-
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tacting times may be set in advance in the control section
40 for every predetermined range of the outer diameter
of the package P, and the control section 40 may control
the driving section 22 according to the set contacting
time.
[0050] According to another embodiment, the spinning
machine 100 may adjust the contacting time of the pack-
age P and the plate 21a based on the travelling speed
of the spun yarn Y guided to the package P. In the spin-
ning unit 10, since a spinning speed (speed in which the
spinning section 3 produces the spun yarn Y) is set in
advance, the travelling speed of the spun yarn Y wound
into the package P can be recognized. However, a speed
sensor for detecting the travelling speed of the spun yarn
Y may be arranged in each spinning unit 10. The spinning
machine 100 may calculate the outer diameter of the
package P based on the travelling speed of the spun yarn
Y, an elapsed period of time from a start of winding of
the package P, and a winding condition of the package
P (the diameter of the bobbin B, the rotation speed of the
bobbin B, a traverse speed of the traverse device, or the
like), and control the contacting time of the package P
and the plate 21a. If the travelling speed of the spun yarn
Y is low, a speed at which the outer diameter of the pack-
age P increases is also low. If the travelling speed of the
spun yarn Y is high, the speed at which the outer diameter
of the package P increases is also high.
[0051] Since the contacting time of the package P and
the plate 21a can be adjusted based on the travelling
speed of the spun yarn Y wound into the package P, the
spinning machine 100 according to this embodiment can
reliably stop the rotation of the package P.
[0052] According to a further alternative embodiment,
the spinning machine 100 may adjust the contacting time
of the package P and the plate 21a based on a period of
time from when the continuation of the spun yarn Y is
disconnected in a certain spinning unit 10 until the oper-
ation cart 20 arrives at the relevant spinning unit 10. Spe-
cifically, after the continuation of the spun yarn Y is dis-
connected, if the operation cart 20 arrives at the spinning
unit 10 within a short period of time, the rotation speed
of the package P may not have been reduced. In such a
case, the control section 40 controls the driving section
22 such that the contacting time of the package P and
the plate 21a becomes long. After the continuation of the
spun yarn Y is disconnected, if the operation cart 20 took
a predetermined period of time or longer to arrive at the
spinning unit 10, the rotation speed of the package P may
already have been reduced or the rotation of the package
P may already have been stopped due to an elapse of
the period of time from when the package P is separated
from the driving roller 61. In such a case, the control sec-
tion 40 controls the driving section 22 such that the con-
tacting time of the package P and the plate 21a becomes
short.
[0053] In such a case, the control section 40 is required
to measure the period of time from when the operation
cart 20 starts to travel until when the operation cart 20

arrives at the target spinning unit 10. For example, the
control section 40 may measure the period of time from
when the cutter 41 cuts the spun yarn Y until when the
operation cart 20 arrives at the target spinning unit 10.
[0054] Since the spinning machine 100 according to
this embodiment can adjust the contacting time of the
package P and the plate 21a based on the period of time
from when the continuation of the spun yarn Y is discon-
nected until when the operation cart 20 arrives at the
spinning unit 10, the spinning machine 100 can reliably
stop the rotation of the package P. If the rotation speed
of the package P is already reduced when the operation
cart 20 arrives at the spinning unit 10, the contacting time
of the package P and the plate 21a can be reduced, and
the plate 21a is not required to be continuously made to
contact with the package P even after the rotation of the
package P is stopped. Thus, after stopping the rotation
of the package P, the spinning machine 100 can imme-
diately reversely rotate the package P to perform the yarn
joining operation or the like, and hence the operation ef-
ficiency of the spinning machine 100 can be improved.
Furthermore, since the operation cart 20 can resume the
winding operation in a certain spinning unit 10 within a
short period of time, the operation cart 20 can immedi-
ately travel to another spinning unit 10 and perform the
operation of stopping the rotation of the package P for
the yarn joining operation. The operation efficiency of the
entire spinning machine 100 thus can be improved.
[0055] The contacting time of the package P and the
plate 21a is the same as or longer than the braking time,
which is a period of time from when the plate 21a makes
contact with the package P until when the rotation of the
package P is stopped. The rotation of the package P thus
can be more reliably stopped.
[0056] The spinning machine 100 includes an input
section 40A adapted to enable an operator to input the
contacting time, and a storage section 40B adapted to
store the input contacting time (see FIG. 1) . Since the
control section 40 can control the driving section 22 such
that the plate 21a and the package P are made to contact
for the contacting time stored in the storage section 40B,
the spinning machine 100 can arbitrarily change the con-
tacting time and achieve optimization.
[0057] Next, with reference to FIG. 4 to FIG. 6, the op-
eration manner of when catching the disconnected spun
yarn Y and guiding the spun yarn Y to the prescribed
position will be described. In FIG. 4 to FIG. 6, black arrows
indicate the operation direction of each member consti-
tuting the spinning unit 10 and the operation cart 20, and
the white arrow indicates the rotating direction of the
package P.
[0058] The operation cart 20 reversely rotates the
package P such that the first guiding section 24a can
catch the spun yarn Y wound into the package P. Thus,
after stopping the rotation of the package P by the plate
21a, the operation cart 20 reversely rotates the package
P by using the reverse-rotation roller 23. Specifically, the
pneumatic actuator (not illustrated) arranged in the op-
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eration cart 20 swings the arm 23b to make the reverse-
rotation roller 23 into contact with the outer peripheral
surface of the package P (see the black arrows in FIG.
4). The reverse-rotation roller 23 is driven by the driving
section (not illustrated) arranged in the operation cart 20
to reversely rotate the package P (see the white arrow
in FIG. 4).
[0059] Since the reverse-rotation roller 23 makes con-
tact with the package P and reversely rotates the package
P after elapse of the contacting time, the spinning ma-
chine 100 can unwind the spun yarn Y from the package
P without degrading the quality of the spun yarn Y wound
into the package P.
[0060] The operation cart 20 then catches the discon-
nected spun yarn Y and guides the spun yarn Y to the
prescribed position. Specifically, the first guiding section
24a is swung from the standby position to a lower side
(downstream in the yarn travelling direction) to catch the
spun yarn Y wound into the package P (see the black
arrows in FIG. 5) . The first guiding section 24a is then
swung to an upper side (upstream in the yarn travelling
direction) while holding the spun yarn Y by suction to
guide the spun yarn Y to the prescribed position (see the
black arrows in FIG. 6) . The second guiding section 24b
is swung from the standby position to the upper side to
catch the spun yarn Y spun from the spinning section 3
(see the black arrows in FIG. 5) . The second guiding
section 24b is swung to the lower side while holding the
spun yarn Y by suction to guide the spun yarn Y to the
prescribed position (see the black arrows in FIG. 6).
[0061] Thereafter, the yarn joining section 25 joins the
yarn end of the spun yarn Y guided to the prescribed
position by the first guiding section 24a and the yarn end
of the spun yarn Y guided to the prescribed position by
the second guiding section 24b. The spinning machine
100 thus can resume the formation of the package P.
Although detailed description will be omitted, the spun
yarn Y is again wound around the roller 52 of the tension
stabilizing section 5 by operation of the tension stabilizing
section 5 and the second guiding section 24b.
[0062] Next, the spinning section 3 will be described
with reference to FIG. 7. The spinning section 3 is a
so-called pneumatic spinning device adapted to twist the
fiber bundle F by the whirling airflow. In FIG. 7, black
arrows indicate the feeding direction of the fiber bundle
F and the spun yarn Y, and white arrows indicate a flowing
direction of supplied air.
[0063] The spinning section 3 forms the whirling airflow
in the spinning chamber SC by injecting air into the spin-
ning chamber SC from a nozzle hole formed in a nozzle
block 33, and twists the fiber bundle F by the whirling
airflow. The spinning chamber SC is divided into a space
SC1 formed between a fiber guide 31 and a spindle 32,
and a space SC2 formed between the spindle 32 and the
nozzle block 33.
[0064] In the space SC1, a trailing end of the fibers
constituting the fiber bundle F is reversed by the whirling
airflow (see chain double dashed lines in FIG. 7). In the

space SC2, the trailing end of the reversed fibers is
whirled by the whirling airflow (see chain double dashed
lines in FIG. 7). The fibers whirled by the whirling airflow
are sequentially wound around fibers at a center portion.
In this manner, the spinning section 3 can twist the fiber
bundle F.
[0065] In the spinning section 3, the fiber guide 31 is
provided with a needle 31n. The needle 31n guides the
fiber bundle F to a fiber passage 32h, and prevents the
twist of the fiber bundle F from being transmitted up-
stream. However, the needle 31n may be omitted. The
spinning section 3 is not limited to a structure of applying
twists on the fiber bundle F by the nozzle hole adapted
to generate the whirling airflow in one direction, and may
adopt various spinning methods. For example, the spin-
ning section 3 may include a pair of nozzles that generate
the whirling airflow in opposite directions from one an-
other to simultaneously apply twists on the fiber bundle
F in opposite directions from one another.
[0066] Since the spinning unit 10 includes the spinning
section 3 adapted to twist the fiber bundle F by the whirl-
ing airflow, the production efficiency of the spun yarn Y
in each spinning unit 10 can be improved, and further-
more, the production efficiency of the package P in the
spinning machine 100 can be improved.
[0067] The spinning machine 100 according to one em-
bodiment of the present invention has been described
above, but the present invention is not limited to the em-
bodiment described above, and the above structure may
be modified to the following structure, for example.
[0068] In the embodiment described above, the timing
in which the package P and the plate 21a are made to
contact with one another is before the yarn joining oper-
ation. For example, the plate 21a may be made into con-
tact with the package P when the package P is fully
wound. In this case, the rotation of the package P may
be stopped by the plate 21a of the operation cart 20, or
the braking section 21, the driving section 22, and the
reverse-rotation roller 23 may be arranged in the doffing
cart 30 such that the rotation of the package P may be
stopped by the plate 21a arranged in the doffing cart 30.
Since the package P having different fully-wound diam-
eters can be wound, the spinning unit 10 may control the
contacting time of the package P and the plate 21a based
on the fully wound diameter of the package P set in ad-
vance. When the package P is fully wound, since the
package P is not required to be rotated in the unwinding
direction, the reverse-rotation roller 23 is not made into
contact with the package P.
[0069] In the embodiments described above, the pack-
age P is rotated in the unwinding direction by the re-
verse-rotation roller 23. When reversely rotating the
package P with a different means, the reverse-rotation
roller 23 may be omitted.
[0070] In the embodiments described above, the brak-
ing section 21, the driving section 22, and the reverse-ro-
tation roller 23 are arranged in the operation cart 20, but
the braking section 21, the driving section 22, and the
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reverse-rotation roller 23 may be arranged in each spin-
ning unit 10. The driving section of the drafting section 2
and the driving section of the winding section 6 may be
independently arranged in each spinning unit 10, and an
independent winding operation can be performed in each
spinning unit 10.
[0071] In the embodiments described above, the plu-
rality of spinning units 10, the operation cart 20, and the
doffing cart 30 are controlled by the control section 40,
but a unit control section for individually controlling each
spinning unit 10 may be arranged in each spinning unit
10. In this case, the control section 40 collectively controls
the plurality of spinning units 10.
[0072] In the embodiments described above, the spun
yarn Y is cut by the cutter 41, but the supply of air to the
spinning section 3 may be stopped, and the spun yarn Y
may be cut by interrupting the production of the spun
yarn Y by the spinning section 3.
[0073] Other than the plurality of embodiments de-
scribed above, for example, the method of detecting the
outer diameter of the package P may be measuring the
length of the spun yarn Y wound into the package P by
the defect detecting section 4 to estimate the outer di-
ameter of the package P based on the thickness (a yarn
count) of the spun yarn Y and the winding condition of
the package P (the traverse speed of the traverse device,
the diameter of the bobbin B, or the like).

Claims

1. A spinning machine comprising:

a plurality of spinning units (10), each spinning
unit (10) being adapted to wind a spun yarn (Y)
to form a package (P),
a braking section (21) adapted to make contact
with the rotating package (P) to brake rotation
of the package (P),
a driving section (22) adapted to drive the brak-
ing section (21) to make contact with or separate
from the package (P), and
a control section (40) adapted to control the driv-
ing section (22) to variably adjust a contacting
time of the package (P) and the braking section
(21) by transmitting a control signal to the driving
section (22).

2. The spinning machine according to claim 1, wherein
the control section (40) is adapted to variably adjust
the contacting time in accordance with an outer di-
ameter of the package (P).

3. The spinning machine according to claim 1 or claim
2, wherein the control section (40) is adapted to var-
iably adjust the contacting time in accordance with
a travelling speed of the spun yarn (Y) wound into
the package (P).

4. The spinning machine according to any one of claim
1 through claim 3, further comprising an operation
cart (20) adapted to travel to one of the spinning units
(10) when continuation of the spun yarn (Y) is dis-
connected in such spinning unit (10) and to perform
a yarn joining operation,
wherein the control section (40) is adapted to control
the contacting time in accordance with a period of
time from disconnection of the spun yarn until an
arrival of the operation cart (20) at the spinning unit
(10).

5. The spinning machine according to any one of claim
1 through claim 4, further comprising:

an input section (40A) adapted to input the con-
tacting time, and
a storage section (40B) adapted to store the in-
put contacting time,
wherein the control section (40) is adapted to
control the driving section (22) such that the
package (P) and the braking section (21) make
contact with one another for the contacting time
stored in the storage section (40B).

6. The spinning machine according to any one of claim
1 through claim 5, further comprising a reverse-ro-
tation roller (23) adapted to make contact with the
package (P) and to rotate the package (P) in an un-
winding direction, the reverse-rotation roller (23) be-
ing adapted to make contact with the package (P)
after an elapse of the contacting time to rotate the
package (P) in the unwinding direction.

7. The spinning machine according to any one of claim
1 through claim 6, wherein the control section (40)
is adapted to control the driving section (22) by the
contacting time, a length of the contacting time being
at least a braking time from when the braking section
(21) makes contact with the package (P) until when
rotation of the package (P) stops.

8. The spinning machine according to claim 6, wherein
the operation cart (20) includes:

the braking section (21),
the driving section (22),
the reverse-rotation roller (23),
a guiding section (24) adapted to catch the dis-
connected spun yarn (Y) and to guide the spun
yarn (Y) to a prescribed position, and
a yarn joining section (25) adapted to join yarn
ends of the disconnected spun yarn (Y).

9. The spinning machine according to any one of claim
1 through claim 8, further comprising a spinning sec-
tion (3) adapted to twist a fiber bundle (F) by a whirl-
ing airflow.
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