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(54) SPINNING MACHINE, TAKE-UP DEVICE, AND TEXTILE MACHINE

(57) A spinning machine, a winding device, and a
textile machine capable of detecting a cyclic abnormality
of a rotary body and improving detection accuracy of such
an abnormality are provided. A configuration monitors at
least one of torque and revolution speed of a motor driv-
ing a rotary body for drafting or winding to determine
whether or not a cyclic abnormality appears on the rotary
body based on the monitor result. For example, if a fiber
band moving in response to the rotation of the rotary body

has a defect such as a periodic variation in the thickness,
load torque acting on the motor varies, and the revolution
speed of the motor varies. Thus, the configuration deter-
mines whether or not a cyclic abnormality appears on
the rotary body by monitoring at least one of the torque
and the revolution speed of the motor, thereby detecting
the periodic abnormality on the fiber band drafted or
wound by the rotary body.
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Description

Technical Field

[0001] The present invention relates to a spinning ma-
chine, a winding device, and a textile machine.

Background Art

[0002] A textile machine described in Patent Literature
1 has been conventionally known as a technique in such
a field. The technique described in Patent Literature 1
digitizes a yarn unevenness electric signal obtained from
a yarn unevenness detector (for example, a clearer) in-
stalled on a textile machine such as a spinning frame,
and analyzes the digitized signal with a calculator, there-
by detecting yarn unevenness.
[0003] In addition, a technique described in Patent Lit-
erature 2 has been known as an abnormality detection
method for a drafting device in a spinning machine. With
this technique, variation in load torque acting on a driving
motor that drives a drafting roller is monitored, and the
operation of the drafting device is stopped if it is deter-
mined that there is an abnormality because the variation
of the load torque exceeded a certain rate.

Citation List

Patent Literature

[0004]

Patent Literature 1: Japanese Patent Application
Laid-Open Publication No. 58-62511
Patent Literature 2: Japanese Patent Application
Laid-Open Publication No. 2003-166135

Summary of Invention

Technical Problem

[0005] The technique described in Patent Literature 1
may fail to detect relatively long-periodic unevenness if
an unevenness detector has insufficient detection accu-
racy. The technique described in Patent Literature 2 mon-
itors variation in load torque on a motor, but does not
detect a cyclic abnormality.
[0006] An object of the present invention is to provide
a spinning machine that is capable of detecting a cyclic
abnormality of a drafting roller and improving detection
accuracy of such an abnormality.
[0007] The present invention aims to provide a winding
device that is capable of detecting a cyclic abnormality
of a rotary drum and improving detection accuracy of
such an abnormality.
[0008] The present invention aims to provide a textile
machine that is capable of detecting a cyclic abnormality
of a rotary body and improving detection accuracy of such

an abnormality.

Solution to Problem

[0009] A spinning machine includes: a drafting roller
drafting a fiber band; a motor rotationally driving the draft-
ing roller; a monitoring section monitoring at least one of
torque and revolution speed of the motor; and a periodic
unevenness determining section determining a cyclic ab-
normality of the drafting roller that appears as periodic
unevenness on the fiber band, on the basis of a monitor
result of the monitoring section.
[0010] This spinning machine monitors at least one of
the torque and the revolution speed of the motor driving
the drafting roller that drafts the fiber band, determining
whether or not a cyclic abnormality appears on the draft-
ing roller on the basis of the monitor result. With this con-
figuration, the cyclic abnormality of the drafting roller that
appears as periodic unevenness on the fiber band can
be detected, and a cyclic abnormality of the drafted fiber
band can be detected. Using a conventional unevenness
detector (clearer) commonly installed on a spinning ma-
chine may fail to detect long-periodic unevenness. The
values of torque and/or revolution speed (monitor value)
of the motor can be detected precisely. Thus, the periodic
unevenness determining section can determine the pe-
riodic abnormality on the fiber band in higher accuracy
than the clearer, on the basis of the monitor value ob-
tained by monitoring the motor.
[0011] The periodic unevenness determining section
may perform frequency analysis on a value relating to at
least one of the torque and the revolution that are each
the monitor result of the monitoring section to determine
the cyclic abnormality of the drafting roller. The frequency
analysis is effective means for determining a cyclic ab-
normality, thus the cyclic abnormality of the drafting roller
can be detected precisely.
[0012] The spinning machine may include a plurality
of such drafting rollers arranged along a transporting di-
rection of the fiber band, and a plurality of such motors
independently driving the drafting rollers. The periodic
unevenness determining section may determine which
motor out of the motors has cyclic abnormalities, on the
basis of the monitor result of the monitoring section. With
this configuration, the periodic unevenness determining
section can reliably identify which drafting roller among
the drafting rollers has a cause of a periodic unevenness.
It is difficult to determine the drafting roller causing the
periodic unevenness with unevenness detection using a
conventional clearer in the case where multiple periodic
unevenness occurs in an overlapping manner.
[0013] The spinning machine may further include a pe-
riodic unevenness detecting section disposed on a down-
stream of the drafting roller. The periodic unevenness
detecting section may detect unevenness on the fiber
band drafted with the drafting roller. The periodic une-
venness determining section may determine a cyclic ab-
normality of the drafting roller on the basis of the monitor
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result of the monitoring section and a detection result of
the unevenness detecting section to detect the periodic
unevenness on the fiber band. The periodic unevenness
determining section can precisely detect the cyclic ab-
normality of the drafting rollers on the basis of the monitor
result on the motors driving the drafting rollers and the
detection result of the unevenness on the fiber band de-
tected by the unevenness detecting section.
[0014] The spinning machine may further include a no-
tifying section notifying information relating to the monitor
result of the monitoring section. An operator can easily
check for a cyclic abnormality of the drafting rollers and
promptly take an appropriate action, on the basis of the
information notified by the notifying section. Examples of
the notifying section are a displaying section and an audio
outputting section. In the case where the notifying section
is the displaying section, the operator can easily check
the cyclic abnormality by looking at the displaying sec-
tion.
[0015] The spinning machine may further include: an
air spinning device spinning the fiber band drafted with
the drafting roller, with swirl flows; and a winding device
winding the fiber band spun from the air spinning device
into a package. The periodic unevenness determining
section may determine a cyclic abnormality of the drafting
roller while the winding device winds the fiber band into
the package.
[0016] The periodic unevenness determining section
can determine a cyclic abnormality of the drafting rollers
even while the winding device winds the fiber band into
the package. Thus, decrease in operating efficiency of
the spinning machine can be reduced.
[0017] A windier includes: a rotary drum making con-
tacting with and rotating a winding package to cause the
winding package to wind a yarn; a motor rotationally driv-
ing the rotary drum; a monitoring section monitoring at
least one of torque and revolution speed of the motor;
and a determining section determining a cyclic abnor-
mality of the rotary drum on the basis of a monitor result
of the monitoring section.
[0018] This winding device monitors at least one of the
torque and the revolution speed of the motor driving the
rotary drum, determining whether or not a cyclic abnor-
mality appears on the rotary drum on the basis of the
monitor result. With this configuration, the cyclic abnor-
mality of the rotary drum can be detected to ensure de-
tection of an abnormality such as eccentricity of the wind-
ing package, therefore, the reliability of the winding de-
vice can be improved. Examples of the winding device
are a winding device in a spinning machine, and an au-
tomatic winder.
[0019] The determining section may perform frequen-
cy analysis on a value relating to at least one of the torque
and the revolution speed that are each the monitor result
of the monitoring section to determine the cyclic abnor-
mality of the rotary drum. The frequency analysis is ef-
fective means for determining a cyclic abnormality, thus
the cyclic abnormality of the rotary drum can be detected

precisely.
[0020] The winding device may further include: a noti-
fying section notifying information relating to the monitor
result of the monitoring section. The operator can easily
check a cyclic abnormality of the drafting rollers and
promptly take an appropriate action, on the basis of the
information notified by the notifying section. Examples of
the notifying section are a displaying section and an audio
outputting section. In the case where the notifying section
is the displaying section, the operator can easily check
the cyclic abnormality by looking at the displaying sec-
tion.
[0021] A textile machine includes: a rotary body trans-
porting a fiber band; a motor rotationally driving the rotary
body; a monitoring section monitoring at least one of
torque and revolution speed of the motor; and a deter-
mining section determining a cyclic abnormality of the
rotary body on the basis of a monitor result of the moni-
toring section.
[0022] This textile machine monitors at least one of the
torque and the revolution speed of the motor driving the
rotary body that transports the fiber band, determining
whether or not a cyclic abnormality appears on the rotary
body on the basis of the monitor result. Note that "a rotary
body transporting a fiber band" includes a device trans-
porting a fiber band and other devices capable of per-
forming certain processing, such as "drafting a fiber band
(sliver)" and/or "winding a yarn", accompanying the ro-
tation of the rotary body.
[0023] For example, in the case where a fiber band
(including a sliver and a yarn) moving accompanying the
rotation of the rotary body has a defect such as a peri-
odically changing thickness, load torque acting on the
motor varies, and the revolution speed of the motor var-
ies. Thus, whether or not a cyclic abnormality appears
on the rotary body is determined by monitoring at least
one of the torque and the revolution speed of the motor,
thereby detecting the periodic abnormality on the fiber
band processed by the rotary body. This makes it possi-
ble to detect long-periodic unevenness which is difficult
to be detected by a conventional unevenness detector
(clearer).
[0024] The determining section may perform frequen-
cy analysis on a value relating to at least one of the torque
and the revolution speed that are each the monitor result
of the monitoring section to determine the cyclic abnor-
mality of the rotary body. The frequency analysis is ef-
fective means for determining a cyclic abnormality, thus
the cyclic abnormality of the rotary body can be detected
precisely.
[0025] The textile machine may further include: a no-
tifying section notifying information relating to the monitor
result of the monitoring section. The operator can easily
check a cyclic abnormality of the rotary body and prompt-
ly take an appropriate action, on the basis of the infor-
mation notified by the notifying section. Examples of the
notifying section are a displaying section and an audio
outputting section. In the case where the notifying section

3 4 



EP 2 759 623 A1

4

5

10

15

20

25

30

35

40

45

50

55

is the displaying section, the operator can easily check
the cyclic abnormality by looking at the displaying sec-
tion.

Advantageous Effects of Invention

[0026] A spinning machine of the present invention is
capable of detecting a cyclic abnormality of a drafting
roller and improving detection accuracy of such an ab-
normality.
[0027] A winding device of the present invention is ca-
pable of detecting a cyclic abnormality of a rotary drum
and improving detection accuracy of such an abnormal-
ity.
[0028] A textile machine of the present invention is ca-
pable of detecting a cyclic abnormality of a rotary body
and improving detection accuracy of such an abnormal-
ity.

Brief Description of Drawings

[0029]

[Fig. 1] Fig. 1 is a front view of a spinning frame of
an embodiment of the present invention.
[Fig. 2] Fig. 2 is a longitudinal sectional view of the
spinning frame illustrated in Fig. 1.
[Fig. 3] Fig. 3 is a block configuration diagram illus-
trating a unit controller in a spinning unit of a first
embodiment of the present invention.
[Fig. 4] Fig. 4 is a block configuration diagram illus-
trating the unit controller in the spinning unit of a sec-
ond embodiment of the present invention.
[Fig. 5] Fig. 5 is a flow chart illustrating a procedure
executed in a periodic unevenness detection proc-
ess.
[Fig. 6] Fig. 6 is a schematic configuration diagram
illustrating a winding unit in an automatic winder of
a third embodiment of the present invention.

Description of Embodiments

[0030] A spinning frame (spinning machine) according
to an embodiment of the present invention is described
with reference to the accompanying drawings. Note that
an "upstream" and a "downstream" in this description
mean the upstream and the downstream in a running
direction of a yarn during spinning, respectively.
[0031] A spinning frame 1 illustrated in Fig. 1 and Fig.
2 includes a plurality of spinning units 2 aligned next to
each other. The spinning frame 1 includes a yarnm joining
carriage 3 capable of running along the aligning direction
of the spinning units 2, a motor box 5, a central controller
(not illustrated) controlling the spinning frame 1, and unit
controllers 60 (refer to Fig. 3 and Fig. 4) controlling the
spinning units 2.
[0032] For example, the central controller may be in-
stalled in the motor box 5. The central controller is elec-

trically connected to the multiple unit controllers 60 to
integrally control the unit controllers 60. The unit control-
ler 60 is provided to each spinning unit 2 to independently
control the spinning unit 2 (will be described in detail lat-
er).
[0033] Each spinning unit 2 (spinning machine) in-
cludes a drafting device 7, a spinning section 9 (air spin-
ning device), a yarn clearer 52, a yarn slack-eliminating
device 12 (yarn storage device), and a winding device
13, in this order from upstream to downstream. The draft-
ing device 7 is provided near the top end of a case 6 of
the spinning frame 1. A fiber band 8 fed from the drafting
device 7 is supplied to the spinning section 9 to be spun.
A spun yarn 10 that has been spun by the spinning section
9 passes through the yarn clearer 52. Thereafter, the
spun yarn 10 is fed by the yarn slack-eliminating device
12 and wound by the winding device 13, whereby a pack-
age 45 is formed.
[0034] The drafting device 7 drafts a sliver 15 to obtain
a fiber band 8. The drafting device 7 includes a plurality
of pairs of drafting rollers 16, 17, 19, and 20 (rotary bod-
ies) aligned along a feeding direction (transporting direc-
tion) of the fiber band 8 and drafts the fiber band 8 with
the drafting rollers 16, 17, 19, and 20. As illustrated in
Fig. 2, the drafting device 7 includes back rollers 16, third
rollers 17, second rollers 19 around which apron belts 18
are wound, and front rollers 20, serving as the drafting
rollers 16, 17, 19, and 20, respectively. The drafting roll-
ers 16, 17, 19, and 20 each include a pair of a top roller
and a bottom roller. The top roller and the bottom roller
are arranged to sandwich therebetween the sliver 15.
[0035] The drafting device 7 includes a drafting cradle
(not illustrated). The drafting cradle supports the top roll-
ers and opens and closes by swinging about a certain
pivot. Under a state in which the drafting cradle is closed,
the top rollers make contact with the bottom rollers, and
the drafting device 7 drafts the fiber band 8. If the drafting
cradle is not closed at a proper position, a periodic une-
venness can be generated on the fiber band 8.
[0036] The drafting device 7 includes motors 31 to 34
to drive the bottom rollers of the drafting rollers 16, 17,
19, and 20. The motor 31 rotationally drives the back
roller 16. The motor 32 rotationally drives the third roller
17. The motor 33 rotationally drives the second roller 19.
The motor 34 rotationally drives the front roller 20. Al-
though a single motor rotationally drives a single drafting
roller in the present embodiment, a single motor may
rotationally drive a plurality of drafting rollers. For exam-
ple, a single motor may rotationally drive the back roller
16 and the third roller 17 which are drafting rollers in a
low-speed side.
[0037] The top rollers of the drafting rollers 16, 17, 19,
and 20 are configured to rotate by following the bottom
rollers rotationally driven by the motors 31 to 34.
[0038] The spinning unit 2 includes a motor controller
30 that controls the rotation of the motors 31 to 34. The
motor controller 30 is electrically connected to the motors
31 to 34. The motor controller 30 can detect load torque
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acting on each of the motors 31 to 34. The motor con-
troller 30 can detect the revolution speed of the output
shaft of each of the motors 31 to 34. It is enough for the
motor controller 30 to be capable of detecting at least
one of the torque and the revolution speed. The motor
controller 30 outputs data relating to the torque and/or
the revolution speed of each of the motor s 31 to 34 to
the unit controller 60.
[0039] The detailed structure of the spinning section 9
is not illustrated, but the present embodiment employs a
pneumatic structure using swirling air flow (swirl flow) to
twist the fiber band 8, so as to produce a spun yarn 10.
[0040] The yarn slack-eliminating device 12 applies
certain tension to the spun yarn 10 and draws the spun
yarn 10 from the spinning section 9. The yarn slack-elim-
inating device 12 prevents the spun yarn 10 from slacking
by storing the spun yarn 10 fed out from the spinning
section 9 when the yarn joining carriage 3 performs yarn
joining. The yarn slack-eliminating device 12 adjusts the
tension of the spun yarn 10 so as to prevent the variation
in the tension of the spun yarn 10 at the winding device
13 from propagating to the spinning section 9.
[0041] The yarn slack-eliminating device 12 includes
a slack eliminating roller (yarn storage roller) 21, a yarn
hooking member 22, an upstream guide 23, an electric
motor 25, a downstream guide 26, and a yarn storage
amount sensor 27.
[0042] The yarn hooking member 22 is configured to
hook the spun yarn 10. The yarn hooking member 22
hooked with the spun yarn 10 integrally rotates with the
slack eliminating roller 21, thereby winding the spun yarn
10 on an outer peripheral surface of the slack eliminating
roller 21.
[0043] The slack eliminating roller 21 winds a certain
amount of the spun yarn 10 around the outer peripheral
surface thereof to store the spun yarn 10. The slack elim-
inating roller 21 is rotationally driven by the electric motor
25. Rotation of the slack eliminating roller 21 tightens the
spun yarn 10 wound around the outer peripheral surface
of the slack eliminating roller 21, thereby drawing the
spun yarn 10 from the upstream of the yarn slack-elimi-
nating device 12. That is, when the spun yarn 10 is wound
around the outer peripheral surface of the slack eliminat-
ing roller 21, rotation of the slack eliminating roller 21 in
a certain revolution speed applies certain tension to the
spun yarn 10 and draws the spun yarn 10 out from the
spinning section 9 at a certain speed, thereby transport-
ing the spun yarn 10 to the downstream at a certain
speed.
[0044] A certain contact area can be obtained between
the slack eliminating roller 21 and the spun yarn 10 by
winding the certain amount of the spun yarn 10 around
the outer peripheral surface of the slack eliminating roller
21. This configuration enables the slack eliminating roller
21 to hold and draw the spun yarn 10 with sufficient
strength. Thus, the spun yarn 10 can be drawn out from
the spinning section 9 at a stable speed without causing
slip for example. As illustrated in Fig. 2, since there is no

additional component (such as a conventional delivery
roller) applying the tension to the spun yarn 10 between
the spinning section 9 and the slack-eliminating device
12, the revolution speed of the slack eliminating roller 21
determines the speed of the spun yarn 10 drawn out from
the spinning section 9. Consequently, the spinning frame
1 of the present embodiment applies the tension to the
spun yarn 10 with the slack-eliminating device 12, there-
by drawing out the spun yarn 10 from the spinning section
9 at an accurate speed with less variation.
[0045] The yarn storage amount sensor 27 detects a
storage amount of the spun yarn 10 stored on the slack
eliminating roller 21 in a non-contact manner and sends
the detected storage amount to the unit controller 60.
[0046] The upstream guide 23 is arranged slightly up-
stream of the slack eliminating roller 21. The upstream
guide 23 properly guides the spun yarn 10 to the outer
peripheral surface of the slack eliminating roller 21. The
upstream guide 23 prevents a twist of the spun yarn 10
propagating from the spinning section 9 from being prop-
agated to the downstream of the upstream guide 23.
[0047] The yarn clearer 52 is provided between the
spinning section 9 and the slack-eliminating device 12,
in the front face side of the case 6 of the spinning frame
1. The spun yarn 10 spun in the spinning section 9 passes
through the yarn clearer 52 before being wound by the
slack-eliminating device 12. The yarn clearer 52 monitors
the thickness of the spun yarn 10 running therethrough
and sends a yarn defect detection signal to the unit con-
troller 60 (controller) if a yarn defect on the spun yarn 10
is detected. The yarn clearer 52 is arranged downstream
of the drafting device 7 and serves as an unevenness
detecting section detecting unevenness on the fiber band
8 drafted with the drafting device 7.
[0048] In the case where a yarn defect is detected and
yarns are to be joined, the unit controller 60 stops the
drafting device 7, the spinning section 9, and other de-
vices, in a certain timing. In this case, the unit controller
60 cuts the spun yarn 10 by interrupting the blow of com-
pressed air from a nozzle in the spinning section 9 which
generates swirl flow.
[0049] The unit controller 60 sends a control signal to
the yarn joining carriage 3 to move the yarn joining car-
riage 3 to the front of the relevant spinning unit 2. There-
after, the unit controller 60 drives the spinning section 9
and other devices again, causes the yarn joining carriage
3 to perform yarn joining, and restarts winding. In this
case, the yarn slack-eliminating device 12 eliminates
slack on the spun yarn 10 by storing the spun yarn 10
continuously fed out from the spinning section 9 on the
slack eliminating roller 21 during a period from the restart
of spinning in the spinning section 9 to the restart of wind-
ing.
[0050] The yarn joining carriage 3 includes a splicer
(yarn joining device) 43, a suction pipe 44, and a suction
mouth 46. When a yarn breakage or a yarn cut has oc-
curred in one spinning unit 2, the yarn joining carriage 3
travels on a rail 41 to the relevant spinning unit 2 and
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stops there. The suction pipe 44 swings up and down
about a pivot, sucks and catches a yarn end fed out from
the spinning section 9, and guides it to the splicer 43.
The suction mouth 46 swings up and down about a pivot,
sucks and catches a yarn end from the package 45 sup-
ported with the winding device 13, and guides it to the
splicer 43. The splicer 43 joins the yarn ends guided
thereto.
[0051] The winding device 13 includes a cradle arm 71
supported to be able to swing about a pivot 70. The cradle
arm 71 rotationally supports a bobbin 48 for winding the
spun yarn 10.
[0052] The winding device 13 includes a winding drum
72 (rotary drum), and a traverse device 75. The winding
drum 72 can drive while making contact with an outer
circumferential surface of the bobbin 48 or the package
45. The traverse device 75 includes a traverse guide 76
that can hook the spun yarn 10. While reciprocating the
traverse guide 76 using unillustrated driving means, the
winding device 13 drives the winding drum 72 with an
electric motor (not illustrated) for rotating the package 45
making contact with the winding drum 72, thereby wind-
ing the spun yarn 10 while traversing the spun yarn 10.
Fig. 1 illustrates the winding device 13 that is configured
to wind the cylindrical package 45. The winding device
13, however, may be configured to wind a conical pack-
age.
[0053] The spinning frame 1 may be configured to ro-
tationally drive the winding drums 72 of the spinning units
2 using a common electric motor or configured to provide
each spinning unit 2 with a dedicated electric motor and
rotationally drive each winding drum 72 independently.
[0054] The unit controller 60 can detect cyclic abnor-
malities on the drafting rollers 16, 17, 19, and 20. The
unit controller 60 (controller) includes a central process-
ing unit (CPU) performing arithmetic processing, a read
only memory (ROM) and a random access memory
(RAM) each serving as a storage, an input signal circuit,
an output signal circuit, and a power supply circuit, for
example. The unit controller 60 executes a program
stored in the storage, thereby realizing a yarn uneven-
ness signal detecting section 61, a yarn unevenness/pe-
riodic unevenness determining section 62, a motor mon-
itoring section 63 (monitoring section), and a motor pe-
riodic unevenness determining section 64.
[0055] The yarn unevenness signal detecting section
61 is electrically connected to the yarn clearer 52 and
obtains information relating to yarn unevenness output
from the yarn clearer 52. The yarn unevenness/periodic
unevenness determining section 62 obtains information
output from the yarn unevenness signal detecting section
61 to determine whether periodic yarn unevenness (pe-
riodic unevenness) is formed on the spun yarn 10.
[0056] The motor monitoring section 63 is electrically
connected to the motor controller 30 and obtains infor-
mation (monitor value) relating to torque of each of the
motors 31 to 34 and/or information (monitor value) relat-
ing to revolution speed of each of the motors 31 to 34,

output from the motor controller 30. The motor monitoring
section 63 serves as a monitoring section that monitors
at least one of the torque and the revolution speed of
each of the motors 31 to 34. The information relating to
torque of a motor can include information relating to load
torque acting on the output shaft of the motor and infor-
mation available to calculate the torque. The information
relating to revolution speed of a motor can include infor-
mation relating to revolution speed of the output shaft of
the motor and information available to calculate the rev-
olution speed.
[0057] The motor periodic unevenness determining
section 64 obtains information (monitor value) relating to
the torque of each of the motors 31 to 34 and/or informa-
tion (monitor value) relating to the revolution speed of
each of the motors 31 to 34, output from the motor mon-
itoring section 63 to determine whether there are cyclic
abnormalities on the drafting rollers 16, 17, 19, and 20.
The motor periodic unevenness determining section 64
determines that the spun yarn 10 has a periodic uneven-
ness if a cyclic abnormality is detected on at least one of
the drafting rollers 16, 17, 19, and 20.
[0058] The motor periodic unevenness determining
section 64 identifies drafting rollers among the drafting
rollers 16, 17, 19, and 20 that have a cyclic abnormality.
When determining that the monitor value of the motor 31
has a cyclic abnormality, the motor periodic unevenness
determining section 64 determines that the back rollers
16 have a cyclic abnormality. When determining that the
monitor value of the motor 32 has a cyclic abnormality,
the motor periodic unevenness determining section 64
determines that the third rollers 17 have a cyclic abnor-
mality. When determining that the monitor value of the
motor 33 has a cyclic abnormality, the motor periodic
unevenness determining section 64 determines that the
second rollers 19 (or the apron belts 18) have a cyclic
abnormality. When determining that the monitor value of
the motor 34 has a cyclic abnormality, the motor periodic
unevenness determining section 64 determines that the
front rollers 20 have a cyclic abnormality.
[0059] The motor periodic unevenness determining
section 64 determines whether or not a cyclic abnormality
appears on the drafting rollers 16, 17, 19, and 20 by per-
forming frequency analysis on a value (monitor value)
relating to at least one of the torque and the revolution
speed of each of the motors 31 to 34. The motor periodic
unevenness determining section 64 performs frequency
analysis such as fast Fourier transform (FFT) calculation
in order to convert a time axis into frequency. The monitor
periodic unevenness determining section 64 may ana-
lyze the torque and/or the revolution speed by different
techniques and determine whether or not a cyclic abnor-
mality appears on the drafting rollers 16, 17, 19, and 20.
[0060] The spinning frame 1 may include a unit con-
troller 60B illustrated in Fig. 4, instead of the unit controller
60 illustrated in Fig. 3. The unit controller 60B illustrated
in Fig. 4 differs from the unit controller 60 illustrated in
Fig. 3 in that a periodic unevenness determining section
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65 is included therein, instead of the yarn uneven-
ness/periodic unevenness determining section 62 and
the motor periodic unevenness determining section 63.
[0061] The periodic unevenness determining section
65 obtains information relating to the detection result out-
put from the yarn unevenness signal detecting section
61 and information (monitor value) relating to the torque
of each of the motors 31 to 34 and/or information (monitor
value) relating to the revolution speed of each of the mo-
tors 31 to 34, output from the motor monitoring section
63. The periodic unevenness determining section 65 de-
tects a cyclic abnormality of the drafting rollers 16, 17,
19, and 20 on the basis of the monitor result (monitor
value) from the motor monitoring section 63 and the de-
tection result from the yarn unevenness signal detecting
section 61. The periodic unevenness determining section
65 determines that the spun yarn 10 has a periodic un-
evenness if a cyclic abnormality is detected on at least
one of the drafting rollers 16, 17, 19, and 20. The periodic
unevenness determining section 65 has both functions
of the yarn unevenness/periodic unevenness determin-
ing section 62 and the motor periodic unevenness deter-
mining section 63.
[0062] The spinning frame 1 includes a displaying sec-
tion 66 (notifying section) that displays the determination
result from the motor periodic unevenness determining
section 64 (or the periodic unevenness determining sec-
tion 65). The displaying section 66 may be provided on
the case of the motor box 5 of the spinning frame 1. A
liquid crystal display device may be used as the display-
ing section 66. In accordance with signals from the unit
controller 60, the displaying section 66 electrically con-
nected to the unit controller 60 can display information
relating to whether there is a cyclic abnormality. Thus,
the operator can easily check for a cyclic abnormality by
looking at the display contents on the displaying section
66. The displaying section 66 can display different infor-
mation other than the display contents relating to the ab-
normality in the drafting rollers 16, 17, 19, and 20.
[0063] The spinning frame 1 may include an audio out-
putting section instead of the displaying section 66. This
configuration allows the spinning frame 1 to notify wheth-
er there is an abnormality by a voice and/or an alarm. A
warning lamp, for example, may be used as the display-
ing section.
[0064] Next, a periodic unevenness detection process
is described with reference to Fig. 5. The periodic une-
venness detection process is performed, for example, in
a normal spinning operation. As illustrated in Fig. 5, the
unit controller 60 processes steps S11 to S 14, steps S21
to S24, steps S31 to S34, and steps S41 to S44, concur-
rently. These processes are performed repeatedly. The
processing of steps S11 to S14, steps S21 to S24, steps
S31 to S34, and steps S41 to S44 may be performed in
this order or in a different order.
[0065] The following describes the processing of steps
S11 to S14. First, the motor monitoring section 63 of the
unit controller 60 monitors the motor 34 rotationally driv-

ing the bottom roller of the front rollers 20 to obtain the
monitor value (such as torque and revolution speed) of
the motor 34 (step S11). Next, the motor periodic une-
venness determining section 54 of the unit controller 60
obtains the monitor value of the motor 34 from the motor
monitoring section 63, and performs FFT calculation on
the obtained monitor value (step S 12).
[0066] Thereafter, the motor periodic unevenness de-
termining section 64 of the unit controller 60 determines
whether there is a cyclic abnormality on the basis of the
analysis result of the FFT calculation (step S13). For ex-
ample, the motor periodic unevenness determining sec-
tion 64 determines that there is a cyclic abnormality in
the case where the data vary periodically (Yes at step
S13). When it is determined that there is a cyclic abnor-
mality, the process of the unit controller 60 proceeds to
step S14. When it is determined that there is no cyclic
abnormality (No at step S13), the process of the unit con-
troller 60 terminates. At step S14, the motor periodic un-
evenness determining section 64 determines that a pe-
riodic unevenness caused by the front rollers 20 is ap-
pearing on the spun yarn 10.
[0067] The following describes the processing of steps
S21 to S24. First, the motor monitoring section 63 of the
unit controller 60 monitors the motor 33 rotationally driv-
ing the bottom roller of the second rollers 19 to obtain
the monitor value (such as torque and revolution speed)
of the motor 33 (step S21). Next, the motor periodic un-
evenness determining section 54 of the unit controller 60
obtains the monitor value of the motor 33 from the motor
monitoring section 63, and performs FFT calculation on
the obtained monitor value (step S22).
[0068] Thereafter, the motor periodic unevenness de-
termining section 64 of the unit controller 60 determines
whether there is a cyclic abnormality on the basis of the
analysis result of the FFT calculation (step S23). For ex-
ample, the motor periodic unevenness determining sec-
tion 64 determines that there is a cyclic abnormality in
the case where portions including a prominent value ap-
pear periodically (Yes at step S23). When it is determined
that there is a cyclic abnormality, the process of the unit
controller 60 proceeds to step S24. When it is determined
that there is no cyclic abnormality (No at step S23), the
process of the unit controller 60 terminates. At step S24,
the motor periodic unevenness determining section 64
determines that a periodic unevenness caused by the
second rollers 19 (apron belt 18) is appearing on the spun
yarn 10.
[0069] The following describes the processing of steps
S31 to S34. The motor monitoring section 63 of the unit
controller 60 monitors the motor 32 rotationally driving
the bottom roller of the third rollers 17 to obtain the mon-
itor value (such as torque and revolution speed) of the
motor 32 (step S31). Next, the motor periodic uneven-
ness determining section 54 of the unit controller 60 ob-
tains the monitor value of the motor 32 from the motor
monitoring section 63, and performs FFT calculation on
the obtained monitor value (step S32).
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[0070] Thereafter, the motor periodic unevenness de-
termining section 64 of the unit controller 60 determines
whether there is a cyclic abnormality on the basis of the
analysis result of the FFT calculation (step S33). For ex-
ample, the motor periodic unevenness determining sec-
tion 64 determines that there is a cyclic abnormality in
the case where portions including a prominent value ap-
pear periodically (Yes at step S33), and the process pro-
ceeds to step S34. When it is determined that there is no
cyclic abnormality (No at step S33), the process of the
unit controller 60 terminates. At step S34, the motor pe-
riodic unevenness determining section 64 determines
that a periodic unevenness caused by the third rollers 17
is appearing on the spun yarn 10.
[0071] The following describes the processing of steps
S41 to S44. The motor monitoring section 63 of the unit
controller 60 monitors the motor 31 rotationally driving
the bottom roller of the back rollers 16 to obtain the mon-
itor value (such as torque and revolution speed) of the
motor 31 (step S41). Next, the motor periodic uneven-
ness determining section 54 of the unit controller 60 ob-
tains the monitor value of the motor 31 from the motor
monitoring section 63, and performs FFT calculation on
the obtained monitor value (step S42).
[0072] Thereafter, the motor periodic unevenness de-
termining section 64 of the unit controller 60 determines
whether there is a cyclic abnormality on the basis of the
analysis result of the FFT calculation (step S43). For ex-
ample, the motor periodic unevenness determining sec-
tion 64 determines that there is a cyclic abnormality in
the case where portions including a prominent value ap-
pear periodically (Yes at step S43). When it is determined
that there is a cyclic abnormality, the process of the unit
controller 60 proceeds to step S44. When it is determined
that there is no cyclic abnormality (No at step S43), the
process of the unit controller 60 terminates. At step S44,
the motor periodic unevenness determining section 64
determines that a periodic unevenness caused by the
back rollers 16 is appearing on the spun yarn 10.
[0073] The unit controller 60 displays the above-men-
tioned determination results on the displaying section 66
after steps steps S14, S24, S34, and S44 (step S15).
The displaying section 66 displays information relating
to the determination results in accordance with signal
output from the unit controller 60. For example, the dis-
playing section 66 indicates that the cause of the periodic
unevenness occurred on the spun yarn 10 is the front
roller 20. The displaying section 66 may display the draft-
ing rollers 16, 17, 19, or 20 that are the cause of periodic
unevenness, with character information. For example,
the displaying section 66 may display the layout of the
drafting rollers 16, 17, 19, and 20, and exclusively high-
light drafting rollers which are the cause of the periodic
unevenness (for example, displaying in red and/or dis-
playing in blinking). The displaying section 66 may dis-
play the determination result by displaying a graph of the
monitor values of each of the drafting rollers 16, 17, 19,
and/or 20.

[0074] If it is determined that any one of the drafting
rollers 16, 17, 19, and 20 has a cyclic abnormality, the
unit controller 60 (controller) may stop the operation of
the spinning unit 2, instead of displaying the result at step
S15 or in addition to the result display. As mentioned
above, in the case where the unit controller 60 stops the
operation of the spinning unit 2, the unit controller 60 may
cause the displaying section 66 to display that the drafting
cradle is not closed at a proper position and/or at least
one of the drafting rollers 16, 17, 19, and 20 has reached
the replacement time thereof. In the case where the draft-
ing cradle is not closed at a proper position and at least
one of the drafting rollers 16, 17, 19, and 20 is displaced
from a proper position, the unit controller 60 can deter-
mine that at least one of the drafting rollers 16, 17, 19,
and 20 includes a cyclic abnormality.
[0075] Note that, the unit controller 60 may determine
whether or not a cyclic abnormality is appearing on the
basis of the yarn defect detection signal from the yarn
clearer 52 after each step of S 13, S23, S33, and S43.
For example, by comparing the determination result of
FFT calculation and a signal from the yarn clearer 52,
the unit controller 60 can precisely perform periodic un-
evenness detection when a determination can be made
that periodic unevenness is appearing in the same cycle.
[0076] The spinning frame 1 of the embodiment mon-
itors the torque and/or the revolution speed of each of
the motors 31 to 34 driving the respective drafting rollers
16, 17, 19, and 20 drafting the fiber band, thereby deter-
mining whether or not a cyclic abnormality appears on
the drafting rollers 16, 17, 19, and 20 on the basis of the
monitor results. This configuration enables detection of
a cyclic abnormality of the drafting rollers 16, 17, 19, and
20, thereby detecting periodic unevenness on the spun
yarn 10. The spinning frame 1 can detect periodic une-
venness on the spun yarn 10 with higher precision than
that by the detection of periodic unevenness using only
a conventional clearer.
[0077] The present invention is described on the basis
of an embodiment thereof, but is not limited to the em-
bodiment.
[0078] Although the spinning frame 1 (air spinning ma-
chine) is not provided with a delivery roller and a nip roller
in the above-described embodiment, the spinning ma-
chine of the present invention is not limited thereto and
may be provided with the delivery roller and the nip roller.
The delivery roller and the nip roller are arranged down-
stream of the spinning section 9, for example. The spun
yarn 10 spun from the spinning section 9 is sandwiched
between the delivery roller and the nip roller and trans-
ported, and wound in the winding device 13. Note that
the torque and/or the revolution speed of a motor rota-
tionally driving the delivery roller may be monitored to
determine whether or not a cyclic abnormality appears
on the delivery roller and/or the nip roller.
[0079] The spinning machine is not limited to an air
spinning machine, and may be different spinning ma-
chines including a drafting device. A ring spinning frame
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and a drawing frame are examples of the spinning ma-
chine.
[0080] The motor monitoring section (monitoring sec-
tion) may monitor at least one of the torque and the rev-
olution speed of the motor. For example, when the motor
is a brushless motor, current detection for monitoring
torque is not typically performed, and only revolution
speed detection is performed. Thus, revolution speed is
monitored in this case.
[0081] In the detection of periodic unevenness in the
above-described embodiment, the monitor result of the
motor monitoring section 63 and the detection result of
the yarn clearer 52 are both used to make determination.
However, periodic unevenness may be detected only on
the basis of the monitor result of the motor monitoring
section 63.
[0082] In the above-described embodiment, when a
yarn defect is detected and yarns are to be joined, the
spun yarn 10 is cut by interrupting the blow of com-
pressed air from the nozzle in the spinning section 9
which generates swirl flow, however, other methods may
be used to cut the spun yarn 10. For example, the spun
yarn 10 can be cut by a cutter arranged between the
spinning section 9 and the yarn clearer 52.
[0083] In the above-described air spinning machine, a
yarn path is oriented from the upside to the downside in
the machine height direction, but this is not limiting a con-
figuration thereof. For example, a different arrangement
in which the yarn path is oriented from the downside to
the upside may be possible.
[0084] It is preferable that the spinning section 9 in-
clude a needle (needle-like member) to prevent a yarn
twist in the spinning section 9 from propagating to the
front rollers 20. However, the needle can be omitted.
[0085] The air spinning machine may be configured
such that the bottom roller of the drafting device and the
traverse mechanism of the winding device of a plurality
of the spinning units 2 are commonly driven (by a line
shaft). In the air spinning machine, the drafting device
and/or the winding device may be provided independent-
ly in each winding unit.
[0086] The spinning frame 1 in the above-described
embodiment includes the motor controller 30 controlling
the motors 31 to 34 and the unit controller 60 controlling
the spinning units 2, separately. However, the unit con-
troller 60 may control the motors. The motor controller
30 may serve as the determining section to determine
whether there is a cyclic abnormality.
[0087] The spinning frame 1 in the above-described
embodiment includes the unit controller 60 that controls
each spinning unit 2 independently. However, the unit
controller 60 controlling a certain number of spinning
units 2 may be provided for the spinning units 2.
[0088] The unit controller 60 in the above-described
embodiment normally monitors at least one of the torque
and the revolution speed of each of the motors 31 to 34
during winding of the package 45. However, the moni-
toring may be performed during a specific time and,

whether or not a cyclic abnormality appears on the draft-
ing rollers 16, 17, 19, and 20 may be determined on the
basis of the monitor result. The spinning frame 1 may be
provided with a spinning test mode and monitor at least
one of the torque and the revolution speed of each of the
motors 31 to 34 while operating under the spinning test
mode. In this case, whether or not a cyclic abnormality
appears on the drafting rollers 16, 17, 19, and 20 may
be determined on the basis of the monitor result. Note
that, it is preferable to perform the monitoring during wind-
ing of the package 45 in order to maintain the operation
efficiency of the spinning frame 1.
[0089] The unit controller 60 in the above-described
embodiment monitors at least one of the torque and the
revolution speed of each of the motors 31 to 34 driving
the respective drafting rollers 16, 17, 19, and 20 and de-
termines whether there is periodic unevenness associ-
ated with each of the motors 31 to 34. However, this is
not limiting the embodiment. For example, the unit con-
troller 60 may monitor at least one of the torque and the
revolution speed of the specific motor among the motors
31 to 34 to determine whether there is periodic uneven-
ness caused by a cyclic abnormality of the specific motor.
[0090] The spinning frame 1 in the above-described
embodiment includes a plurality of unit controllers 60 and
the respective spinning units 2 are controlled by the unit
controllers 60. However, the control of the spinning units
2 may be integrated and executed in the central control-
ler.
[0091] The present invention can be applied to a wind-
ing device as well as the spinning frame 1. Examples of
the winding device in the present invention are a winding
device in a spinning machine, and a winding device in
an automatic winder.
[0092] An automatic winder according to a third em-
bodiment of the present invention is described with ref-
erence to the accompanying drawings. The automatic
winder in the present embodiment illustrated in Fig. 6
includes a plurality of winder units 110 and a central con-
troller (not illustrated) controlling the automatic winder.
Note that the same explanations with those of the above-
described embodiments are omitted.
[0093] Each winder unit 110 winds a spun yarn 120
unwound from a yarn supplying bobbin 121 around a
winding bobbin 122 while traversing the spun yarn 120
to form a package 130 having a certain length and a
certain shape.
[0094] The winder unit 110 includes a winding unit
body 116 and a unit controller 160. The winding unit body
116 includes a yarn supplying section 112, a yarn ten-
sioner 113, splicer 114 (yarn joining device), a yarn clear-
er 115, and a winding device 117 that are arranged in
this order along the yarn running direction.
[0095] The yarn supplying section 111 feeds the spun
yarn 120 to be wound around the package 130. The yarn
supplying section 111 includes an unwinding assisting
device 112. The unwinding assisting device 112 lowers
a restriction member 140 covering a core tube as the
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spun yarn 120 unwinds from the feeder bobbin 121 to
assist the unwinding of the spun yarn 120 from the feeder
bobbin 121.
[0096] The yarn tensioner 113 applies certain tension
to the spun yarn 120 to be wound around the package
130. A gate-type yarn tensioner in which movable comb
teeth are arranged with respect to fixed comb teeth may
be used as the yarn tensioner 113. The yarn tensioner
113 can apply constant tension to the spun yarn 120 to
be wound, thereby improving the quality of the package
130. A disc-type yarn tensioner can be used as the yarn
tensioner 113 instead of the above-described gate-type
tensioner.
[0097] The yarn clearer 115 monitors the quality of the
spun yarn 120 to be wound around the package 130.
When the yarn clearer 115 detects a yarn defect, the
spun yarn 120 is cut and the yarn defect is removed. The
yarn clearer 115 includes a clearer head 149 provided
with a sensor (not illustrated) to detect a thickness of the
spun yarn 120. The yarn clearer 115 detects a yarn defect
by monitoring yarn thickness signals from the sensor.
Near the clearer head 149, a cutter (not illustrated) is
arranged to cut the spun yarn 120 immediately when the
yarn clearer 115 detects a yarn defect.
[0098] The splicer 114 joins the spun yarn 120 from
the feeder bobbin 121 (lower yarn) and the spun yarn
120 from the package 130 (upper yarn) when the yarn
clearer 115 cuts the yarn upon detection of a yarn defect
or when the yarn unwound from the feeder bobbin 121
breaks, for example.
[0099] A lower yarn guide pipe 125 is arranged below
the splicer 114 (by the feeder bobbin 121) to capture the
lower yarn from the feeder bobbin 121 and guide it to the
splicer 114. An upper yarn guide pipe 126 is arranged
above the splicer 114 (by the package 130) to capture
the upper yarn from the package 130 and guide it to the
splicer 114.
[0100] The lower yarn guide pipe 125 and the upper
yarn guide pipe 126 are able to swing about pivots 133
and 135, respectively. The tip end of the lower yarn guide
pipe 125 is provided with a suction opening 132. The tip
end of the upper yarn guide pipe 126 is provided with a
suction mouth 134. The lower yarn guide pipe 125 and
the upper yarn guide pipe 126 are each connected to an
appropriate negative pressure source (not illustrated).
The negative pressure source generates suction flows
which allow the suction opening 132 and the suction
mouth 134 to suck and capture the upper yarn and the
lower yarn, respectively.
[0101] The winding device 117 includes a cradle 123
rotationally supporting the package 130, a winding drum
124 (rotary drum, rotary body) rotating the package 130
while making contact with the package 130, a motor 153
rotationally driving the winding drum 124, and a motor
controller 154 controlling the rotation of the motor 153.
The winding drum 124 is provided with traversing
grooves 127 for traversing the spun yarn 120 with respect
to the package 130. With this configuration, the winder

unit 110 can wind the spun yarn 120 around the package
130 while traversing the spun yarn 120.
[0102] The motor controller 154 is electrically connect-
ed to the motor 153. The motor controller 154 detects
load torque acting on the motor 153. The motor controller
154 detects the revolution speed of the output shaft of
the motor 153. It is enough for the motor controller 154
to be capable of detecting at least one of the torque and
the revolution speed. The motor controller 154 outputs
data relating to the torque and/or the revolution speed of
a motor 154 to the unit controller 160.
[0103] The unit controller 160 can detect cyclic abnor-
malities on the winding drum 124. The unit controller 160
(controller) includes a CPU performing arithmetic
processing, a ROM and a RAM each serving as a stor-
age, an input signal circuit, an output signal circuit, and
a power supply circuit, for example. The unit controller
160 executes a program stored in the storage, thereby
realizing a motor monitoring section 163 (monitoring sec-
tion), and a determining section 164.
[0104] The motor monitoring section 163 is electrically
connected to the motor controller 154 and obtains infor-
mation (monitor value) relating to the torque of the motor
153 and/or information (monitor value) relating to the rev-
olution speed of the motor 153, output from the motor
controller 154. The motor monitoring section 163 serves
as a monitoring section that monitors at least one of the
torque and the revolution speed of the motor 153.
[0105] The determining section 164 determines wheth-
er or not a cyclic abnormality appears on the winding
drum 124 by performing frequency analysis on a value
(monitor value) relating to at least one of the torque and
the revolution speed of the motor 153. The determining
section 164 performs frequency analysis such as fast
Fourier transform (FFT) calculation in order to convert a
time axis into frequency. The determining section 164
may analyze the torque and/or the revolution speed by
different techniques and determine whether or not a cy-
clic abnormality appears on the winding drum 124.
[0106] The automatic winder includes a displaying sec-
tion 66 (notifying section) displaying the determination
result of the determining section 164. In accordance with
signals from the unit controller 160, the displaying section
66 electrically connected to the unit controller 160 can
display information relating to whether there is a cyclic
abnormality. Thus, the operator can easily check a cyclic
abnormality by looking at the display contents on the dis-
playing section 66. The displaying section 66 can display
different information other than the display contents re-
lating to the abnormality in the winding drum 124.
[0107] The winding device 117 in the automatic winder
determines whether or not a cyclic abnormality appears
on the motor 153 by monitoring at least one of the torque
and the revolution speed of the motor 153, thereby de-
tecting the cyclic abnormality of the winding drum 124.
With this configuration, an abnormality such as eccen-
tricity of the package 130 can be detected in an early
stage.
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[0108] The winding device 117 may include a traverse
mechanism separate from a winding drum 124, instead
of the winding drum 124 on which the traversing grooves
127 are formed, similarly to the winding device 13 of the
spinning frame 1. In this case, the monitoring section of
the winding device monitors at least one of the torque
and the revolution speed of the motor rotationally driving
a winding drum having no traversing grooves.
[0109] In the case where the automatic winder includes
a winding drum having no traversing grooves, the pack-
age 130, instead of the winding drum, may be rotationally
driven directly. In this case, the monitoring section mon-
itors at least one of the torque and the revolution speed
of a motor directly rotationally driving the package 130.
[0110] The above-described embodiments describe
the applications to the spinning machine and the winding
device, however, the embodiments are not limiting the
invention. The present invention can be embodied as oth-
er kinds of textile machines. That is, the configuration
may be suitable for a textile machine provided with a
motor driving a rotary body, in which a cyclic abnormality
of the rotary body can be determined by monitoring at
least one of the load torque acting on the motor and the
revolution speed of the motor.
[0111] Such a textile machine includes a rotary body
transporting the fiber band, a motor rotationally driving
the rotary body, a monitoring section monitoring at least
one of torque and revolution speed of the motor, and a
determining section determining a cyclic abnormality ap-
pearing on the rotary body on the basis of the monitor
result of the monitoring section. The determining section
of the textile machine may perform frequency analysis
on a value relating to at least one of the torque and the
revolution speed that are each the monitor result of the
monitoring section to determine the cyclic abnormality of
the rotary body. The textile machine may further include
a notifying section notifying information relating to the
monitor result of the monitoring section. Such a textile
machine determines whether or not a cyclic abnormality
appears on the rotary body by monitoring at least one of
the torque and the revolution speed of the motor, thereby
detecting a periodic abnormality on the fiber band proc-
essed by the rotary body.

Industrial Applicability

[0112] A spinning machine of the present invention is
capable of detecting a cyclic abnormality of a drafting
roller and improving detection accuracy of such an ab-
normality. A winding device of the present invention is
capable of detecting a cyclic abnormality of a rotary drum
and improving detection accuracy of such an abnormal-
ity. A textile machine of the present invention is capable
of detecting a cyclic abnormality of a rotary body and
improving detection accuracy of such an abnormality.

Reference Signs List

[0113] 1... spinning frame (spinning device, textile ma-
chine), 2... spinning unit (spinning machine), 7... drafting
device, 8... fiber band, 9... spinning section, 10... spun
yarn, 16... back rollers (drafting roller), 17... third rollers
(drafting roller), 18... apron belts, 19... second rollers
(drafting roller), 20... front rollers, 30, 154... motor con-
troller, 31 to 34... motor, 52... yarn clearer, 60, 60B, 160...
unit controller, 63, 163... motor monitoring section (mon-
itoring section), 64... motor periodic unevenness deter-
mining section (determining section), 65... periodic une-
venness determining section (determining section), 66...
displaying section (notifying section), 110... automatic
winder (textile machine), 117... winding device in the au-
tomatic winder, 124... winding drum (rotary drum), 130...
package, 164... determining section.

Claims

1. A spinning machine comprising:

a drafting roller drafting a fiber band;
a motor rotationally driving the drafting roller;
a monitoring section monitoring at least one of
torque and revolution speed of the motor; and
a periodic unevenness determining section de-
termining a cyclic abnormality of the drafting roll-
er, the cyclic abnormality appearing as periodic
unevenness on the fiber band, on the basis of a
monitor result of the monitoring section.

2. The spinning machine according to claim 1, wherein
the periodic unevenness determining section per-
forms frequency analysis on a value relating to at
least one of the torque and the revolution speed that
are each the monitor result of the monitoring section
to determine the cyclic abnormality of the drafting
roller.

3. The spinning machine according to claim 1 or 2,
wherein
a plurality of such drafting rollers are arranged along
a transporting direction of the fiber band,
a plurality of such motors are independently driving
the drafting rollers, and
the periodic unevenness determining section deter-
mines which motor out of the motors has a cyclic
abnormality, on the basis of the monitor result of the
monitoring section.

4. The spinning machine according to any one of claims
1 to 3, further comprising an unevenness detecting
section disposed downstream of the drafting roller
to detect unevenness on the fiber band drafted with
the drafting roller, wherein
the periodic unevenness determining section deter-
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mines a cyclic abnormality of the drafting roller on
the basis of the monitor result of the monitoring sec-
tion and a detection result of the unevenness detect-
ing section to detect the periodic unevenness on the
fiber band.

5. The spinning machine according to any one of claims
1 to 4, further comprising a notifying section notifying
information relating to the monitor result of the mon-
itoring section.

6. The spinning machine according to any one of claims
1 to 5, further comprising:

an air spinning device spinning the fiber band
drafted with the drafting roller, with swirl flows;
and
a winding device winding the fiber band spun
from the air spinning device into a package,
wherein
the periodic unevenness determining section
determines a cyclic abnormality of the drafting
roller during winding of the package by the wind-
ing device.

7. A winding device comprising:

a rotary drum making contact with and rotating
a winding package to wind a yarn around the
winding package;
a motor rotationally driving the rotary drum;
a monitoring section monitoring at least one of
torque and revolution speed of the motor; and
a determining section determining a cyclic ab-
normality of the rotary drum on the basis of a
monitor result of the monitoring section.

8. The winding device according to claim 7, wherein
the determining section performs frequency analysis
on a value relating to at least one of the torque and
the revolution speed that are each the monitor result
of the monitoring section to determine the cyclic ab-
normality of the rotary drum.

9. The winding device according to claim 7 or 8, further
comprising:

a notifying section notifying information relating
to the monitor result of the monitoring section.

10. A textile machine comprising:

a rotary body transporting a fiber band;
a motor rotationally driving the rotary body;
a monitoring section monitoring at least one of
torque and revolution speed of the motor; and
a determining section determining a cyclic ab-
normality of the rotary body on the basis of a

monitor result of the monitoring section.

11. The textile machine according to claim 10, wherein
the determining section performs frequency analysis
on a value relating to at least one of the torque and
the revolution speed that are each the monitor result
of the monitoring section to determine the cyclic ab-
normality of the rotary body.

12. The textile machine according to claim 10 or 11, fur-
ther comprising:

a notifying section notifying information relating
to the monitor result of the monitoring section.
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