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(67)  When a periodic unevenness of a drafted fiber
bundle (8) is detected, a draft ratio in a draft device (7)
is changed. Since a generation period of the periodic
unevenness in the fiber bundle changes in accordance
with achangeinthe draftratio, a textile machinery detects
the periodic unevenness under a plurality of differentdraft
ratios, acquires the detection result, and inspects a

Textile machinery and periodic unevenness detecting method therein

change in the detection result. The periodic unevenness
may be generated by a plurality of overlapped causes
depending on generated positions of the periodic une-
venness on the fiber bundle. In such a case, a position
where the generation cause of the periodic unevenness
may exist can be limited by changing the draft ratio and
inspecting the change in the detection result.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a textile ma-
chinery and a periodic unevenness detecting method
therein.

2. Description of the Related Art

[0002] Conventionally, there is known a spinning ma-
chine (a textile machinery) described in Japanese Unex-
amined Patent Publication No. 62-53430 (Patent Docu-
ment 1) as an art in such a field. The spinning machine
includes a draft device adapted to draft a fiber bundle.
The draft device includes a back roller, a middle roller,
and a front roller as a plurality of draft rollers arranged
along a feeding direction of the fiber bundle at a pre-
scribed interval. An apron, which is an endless elastic
belt, is wound around the middle roller. Each of the draft
rollers is arranged by pair with the fiber bundle therebe-
tween. For example, the front roller includes a front top
roller arranged above the fiber bundle and a front bottom
roller arranged below the fiber bundle.

[0003] The spinning machine includes a sensor ar-
ranged downstream of the draft device and adapted to
detect a variation in a yarn thickness, and detects an
unevenness of the yarn thickness by collecting data from
the sensor. The spinning machine according to Patent
Document 1, by performing frequency analysis on the
data from the sensor, specifies that "a periodic uneven-
ness caused by the front top roller is an abnormality in
the front top roller", "a periodic unevenness caused by
the front bottom roller is an abnormality in the front bottom
roller", "a periodic unevenness not caused by the front
roller is an abnormality in the apron", and that "an aperi-
odic unevenness is an abnormality in the apron or the
fiber bundle".

SUMMARY OF THE INVENTION

[0004] In the art described in Patent Document 1, an
abnormality is specified by performing the frequency
analysis on the data output from the sensor. However,
depending on positions of the periodic unevenness, a
plurality of causes may be overlapping. In such a case,
the plurality of the causes could not be specified even if
the frequency analysis is performed.

[0005] An object of the present invention is to improve
accuracy of detecting the generation cause of the peri-
odic unevenness, and to provide a textile machinery and
a periodic unevenness detecting method in the textile
machinery that can reduce trouble in specifying the gen-
eration cause of the periodic unevenness.

[0006] A textile machinery according to the presentin-
vention includes a draft device having a plurality of pairs
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of draft rollers arranged along a feeding direction of a
fiber bundle and adapted to draft the fiber bundle using
the draftrollers, a draft control section adapted to change
a peripheral speed of the draft roller to control a draft
ratio of the draft device, a detecting section adapted to
detect a periodic unevenness generated in the drafted
fiber bundle, and a periodic unevenness inspecting sec-
tion adapted to transmit a signal to the draft control sec-
tion so as to draft by changing the draft ratio, to acquire
a detection result of the periodic unevenness under a
plurality of different draft ratios, and to inspect a change
in the detection result.

[0007] A generation period (a frequency) of the peri-
odic unevenness in the fiber bundle varies according to
a change of the draft ratio. The textile machinery can
accurately specify the generation cause of the periodic
unevenness by detecting the periodic unevenness under
the plurality of different draft ratios and inspecting the
change in the detection result. Depending on generated
positions of the periodic unevenness on the fiber bundle,
the periodic unevenness may be generated by a plurality
of overlapped factors. In such a case, by changing the
draft ratio and inspecting the change in the detection re-
sult, a range (a position) where the generation cause of
the periodic unevenness may exist can be limited. As a
result, trouble in specifying the generation cause of the
periodic unevenness can be reduced.

[0008] The periodic unevenness inspecting section in-
cludes a specifying section adapted to specify the gen-
eration cause of the periodic unevenness from the in-
spection result of the periodic unevenness inspecting
section. The draft control section changes the draft ratio
by changing the peripheral speed of a reference draft
roller, which is at least one of the draft rollers, and main-
taining the peripheral speed of the draft rollers other than
the reference draft roller. The specifying section can
specify the generation cause of the periodic unevenness
in accordance with the detection result of the periodic
unevenness before and after the change of the draft ratio.
[0009] The draft control section changes the draft ratio
by changing the peripheral speed of the draft roller locat-
ed most downstream in the feeding direction as the ref-
erence draft roller and maintaining the peripheral speed
of the draft rollers other than the reference draft roller.
When the change in the detection result of the periodic
unevenness before and after the change of the draft ratio
is a prescribed level or within the prescribed level, the
specifying section can specify that the generation cause
of the periodic unevenness is located at the reference
draft roller or downstream of the reference draft roller. In
this case, as the generation cause located at the refer-
ence draft roller or downstream of the reference draft
roller, there may be a front roller that is the most down-
stream draft roller, a nip roller, a delivery roller, and a
slack eliminating roller.

[0010] The draft control section changes the draft ratio
by changing the peripheral speed of the reference draft
roller, which is a draft roller other than the most down-
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stream draft roller and the most upstream draft roller in
the feeding direction, and maintaining the peripheral
speed of the draft rollers other than the reference draft
roller. When the change in the detection result of the pe-
riodic unevenness before and after the change of the
draftratiois greaterthan a prescribed level, the specifying
section can specify that the generation cause of the pe-
riodic unevenness is located at the reference draft roller
or an element related to the reference draft roller. An
example of the element related to the reference draftroll-
er is an apron belt wound around the draft roller.

[0011] The draft control section changes the draft ratio
by changing the peripheral speed of the draft roller locat-
ed most upstream in the feeding direction as the refer-
ence draft roller and maintaining the peripheral speed of
the draftrollers other than the reference draftroller. When
the change in the detection result of the periodic uneven-
ness before and after the change of the draftratio is great-
er than a prescribed level, the specifying section can
specify that the generation cause of the periodic uneven-
ness is located at the reference draft roller or upstream
of the reference draft roller.

[0012] The textile machinery may further include a no-
tifying section adapted to notify information relating to
the generation cause. Since an operator can easily check
the generation cause of the periodic unevenness in ac-
cordance with the information notified by the notifying
section, an appropriate countermeasure can be promptly
taken. An example of the notifying section may be a dis-
play section, a voice output section, or the like. When the
notifying section is the display section, the operator can
easily check the generation cause of the periodic une-
venness by seeing the display section of the spinning
machine.

[0013] The textile machinery may include an input sec-
tion for selecting an inspection mode in which inspection
by the periodic unevenness inspecting section is execut-
ed, and the periodic unevenness inspecting section may
start the inspection in accordance with a signal from the
input section. When an input operation by the operator
is detected by the input section, the inspection mode can
be executed. The operator can easily switch to the in-
spection mode by performing the input operation as re-
quired.

[0014] The textile machinery further includes a spin-
ning section adapted to spin by airflow, the fiber bundle
drafted by the draft device to produce a spun yarn. The
detecting section may be a clearer arranged downstream
of the spinning section in the feeding direction of the fiber
bundle and adapted to detect the periodic unevenness
of the spun yarn. The periodic unevenness is detected
using the clearer that is typically provided in the spinning
machine, and the periodic unevenness inspecting sec-
tion can execute inspection on the periodic unevenness
in accordance with the detection. Since the detecting sec-
tion for detecting the periodic unevenness is not required
to be newly arranged, a configuration can be simple.
[0015] A periodic unevenness detecting method in a
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textile machinery according to the present invention is a
method for detecting a periodic unevenness that gener-
ates in the textile machinery including a draft device
adapted to draft a fiber bundle. The draft device has a
plurality of pairs of draft rollers arranged along a feeding
direction of the fiber bundle and is adapted to draft the
fiber bundle using the draft rollers. The periodic uneven-
ness detecting method includes a draft control step of
controlling a draft ratio in the draft device by changing a
peripheral speed of the draft roller, a detecting step of
detecting the periodic unevenness generated in the draft-
ed fiber bundle, and a periodic unevenness inspecting
step of acquiring a detection result of the periodic une-
venness under a plurality of different draft ratios and in-
specting a change in the detection result.

[0016] Since a generation period of the periodic une-
venness in the fiber bundle varies according to a change
of the draft ratio, a generation cause of the periodic un-
evenness can be accurately specified by detecting the
periodic unevenness under the plurality of different draft
ratios and inspecting the change in the detection result.
Depending on generated positions of the periodic une-
venness on the fiber bundle, the periodic unevenness
may be generated by a plurality of overlapped causes.
In such a case, by changing the draft ratio and inspecting
the change in the detection result, a range (a position)
where the generation cause of the periodic unevenness
may exist can be limited. As a result, trouble in specifying
the generation cause of the periodic unevenness can be
reduced.

[0017] The periodic unevenness inspecting step in-
cludes a specifying step of specifying the generation
cause of the periodic unevenness from the inspection
result of the periodic unevenness inspecting step. In the
draft control step, control of changing the draft ratio is
performed by changing the peripheral speed of a refer-
ence draft roller, which is at least one of the draft rollers,
and maintaining the peripheral speed of the draft rollers
otherthanthereference draftroller. Inthe specifying step,
the generation cause of the periodic unevenness can be
specified in accordance with the detection result of the
periodic unevenness before and after the change of the
draft ratio.

[0018] In the draft control step, control of changing the
draft ratio is performed by changing the peripheral speed
of the draft roller located most downstream in the feeding
direction as the reference draft roller and maintaining the
peripheral speed of the draft rollers other than the refer-
ence draftroller. In the specifying step, when the change
in the detection result of the periodic unevenness before
and after the change of the draft ratio is a prescribed level
or within the prescribed level, the generation cause of
the periodic unevenness can be specified to be located
at the reference draft roller or downstream of the refer-
ence draft roller.

[0019] In the draft control step, the draft ratio is
changed by changing the peripheral speed of the refer-
ence draft roller, which is the draft roller other than the
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mostdownstream draftroller and the most upstream draft
roller in the feeding direction, and maintaining the periph-
eral speed of the draft rollers other than the reference
draft roller. In the specifying step, when the change in
the detection result of the periodic unevenness before
and after the change of the draft ratio is greater than a
prescribed level, the generation cause of the periodic un-
evenness can be specified to be located at the reference
draft roller or an element related to the reference draft
roller.

[0020] In the draft control step, the draft ratio is
changed by changing the peripheral speed of the draft
roller located most upstream in the feeding direction as
the reference draft roller and maintaining the peripheral
speed of the draft rollers other than the reference draft
roller. In the specifying step, when the change in the de-
tection result of the periodic unevenness before and after
the change of the draft ratio is greater than a prescribed
level, the generation cause of the periodic unevenness
can be specified to be located at the reference draftroller
or upstream of the reference draft roller.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

FIG. 1 is a front view of a spinning machine relating
to one embodiment of the present invention.

FIG. 2 is a vertical sectional view of the spinning
machine illustrated in FIG. 1.

FIG. 3 is a block diagram illustrating a unit controller
of a spinning unit relating to the embodiment of the
present invention.

FIG. 4 is a schematic view illustrating an arrange-
ment of draft rollers.

FIG. 5 is a flowchart illustrating processing proce-
dure executed in a periodic unevenness automatic
inspection mode.

FIG. 6 is a table indicating whether or not there is a
change in a periodic unevenness generation fre-
quency.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0022] Next, a spinning machine (a textile machinery)
according to one embodiment of the present invention
will be described with reference to the drawings. "Up-
stream" and "downstream" in the present specification
respectively indicate upstream and downstreamin a trav-
elling direction of a yarn at the time of spinning.

[0023] A spinning machine 1 illustrated in FIG. 1 and
FIG. 2 includes a plurality of spinning units 2 arranged
next to each other. The spinning machine 1 includes a
yarn joining cart 3 arranged so as to freely travel along
a direction in which the spinning units 2 are arranged
next to each other, a motor box 5, a central control sec-
tion, which is not illustrated, adapted to control the spin-
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ning machine 1, and a unit controller 60 adapted to control
the spinning unit 2 (refer to FIG. 3).

[0024] The central control section is arranged in the
motor box 5, for example. The central control section is
electrically connected to a plurality of the unit controllers
60 and adapted to control the plurality of the unit control-
lers 60 in an integrated manner. The unit controller 60 is
arranged in each of the spinning units 2 and adapted to
individually control each of the spinning units 2 (its details
will be described later).

[0025] Each of the spinning units 2 (the spinning ma-
chine) includes a draft device 7, a spinning section 9 (an
air-jet spinning device), a yarn clearer 52, a yarn slack
eliminating device 12 (a yarn accumulating device), and
a winding device 13 in this order from upstream towards
downstream. In the spinning unit 2, the draft device 7 is
arranged in proximity to an upper end of a housing 6 of
the spinning machine 1. A fiber bundle 8 fed from the
draft device 7 is introduced to the spinning section 9 and
spun. After passing through the yarn clearer 52, a spun
yarn 10 that has been spun in the spinning section 9 is
fed by the yarn slack eliminating device 12 and wound
by the winding device 13, and thereby a package 45 is
formed.

[0026] The draft device 7 drafts the fiber bundle 8. The
draft device 7 has a plurality of pairs of draft rollers 16,
17, 19, and 20 arranged along a feeding direction (a
transporting direction) of the fiber bundle 8, and drafts
the fiber bundle 8 using the draft rollers 16, 17, 19, and
20. The draft device 7 includes, as illustrated in FIG. 2,
abackroller 16, athird roller 17, a secondroller 19 around
which an apron belt 18 is wound, and a front roller 20 as
the plurality of draft rollers 16, 17, 19, and 20. The draft
rollers 16, 17, 19, and 20 respectively have a pair of a
toproller and abottomroller. The top roller and the bottom
roller are arranged so as to sandwich the fiber bundle 8
therebetween. In the present specification, where the
back roller 16, the third roller 17, the second roller 19 and
the front roller 20 are not differentiated from each other,
the back roller 16, the third roller 17, the second roller
19, and the front roller 20 may be described as the draft
rollers 16, 17, 19, and 20.

[0027] The draft device 7 includes motors 31 to 34 to
drive the bottom rollers of the plurality of the draft rollers
16, 17, 19, and 20. The motor 31 rotates the back roller
16. The motor 32 rotates the third roller 17. The motor
33 rotates the second roller 19. The motor 34 rotates the
front roller 20. In the present embodiment, one motor
rotates one draft roller, but one motor may rotate a plu-
rality of draft rollers. For example, one motor may rotate
both the back roller 16 and the third roller 17, which are
draft rollers located at a low speed side.

[0028] The top rollers of the plurality of the draft rollers
16, 17, 19, and 20 are arranged to be rotated by the
bottom rollers that is rotated by the motors 31 to 34.
[0029] Thespinningunit2includes amotorcontrol sec-
tion 30 adapted to control rotation of each of the motors
31 to 34. The motor control section 30 is electrically con-
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nected to each of the motors 31 to 34. The motor control
section 30 can detect a load torque that is applied to each
of the motors 31 to 34. The motor control section 30 can
detect a rotation speed of an output shaft of each of the
motors 31 to 34. The motor control section 30 is merely
required to be capable of detecting at least either of the
torque or the rotation speed.

[0030] Although a detailed configuration of the spin-
ning section 9 is not illustrated, in the present embodi-
ment, an air-jet type is employed, in which twists are add-
ed to the fiber bundle 8 using whirling airflow to produce
the spun yarn 10.

[0031] The yarn slack eliminating device 12 draws the
spun yarn 10 from the spinning section 9 by adding a
prescribed tension to the spun yarn 10. The yarn slack
eliminating device 12 prevents the spun yarn 10 from
slackening by accumulating the spun yarn 10 that is fed
from the spinning section 9 at the time of yarn joining by
the yarn joining cart 3, or the like. Furthermore, the yarn
slack eliminating device 12 adjusts the tension such that
avariationin the tension of the spunyarn 10 in the winding
device 13 is not propagated to the spinning section 9.
[0032] The yarn slack eliminating device 12 includes
a slack eliminating roller (a yarn accumulating roller) 21,
a yarn hooking member 22, an upstream guide 23, an
electric motor 25, a downstream guide 26, and a yarn
accumulation amount sensor 27.

[0033] The yarn hooking member 22 is configured ca-
pable of engaging with the spun yarn 10, and adapted,
by integrally rotating with the slack eliminating roller 21
while being engaged with the spun yarn 10, to wind the
spun yarn 10 around an outer periphery of the relevant
slack eliminating roller 21.

[0034] The slack eliminating roller 21 accumulates the
spun yarn 10 by winding a prescribed amount of the spun
yarn 10 around the outer periphery thereof. The slack
eliminating roller 21 is rotated by the electric motor 25.
The spun yarn 10 that has been wound around the outer
periphery of the slack eliminating roller 21, is wound by
the rotating slack eliminating roller 21, tightening the rel-
evant slack eliminating roller 21, and pulls the spun yarn
10 upstream of the yarn slack eliminating device 12. That
is, since the slack eliminating roller 21 with the spun yarn
10 wound around the outer periphery thereof is rotated
at a prescribed rotation speed, the yarn slack eliminating
device 12 can draw the spun yarn 10 from the spinning
section 9 at a prescribed speed while applying the pre-
scribed tension, and transport the spun yarn 10 to down-
stream at a prescribed speed.

[0035] By winding the prescribed amount of the spun
yarn 10 around the outer periphery of the slack eliminat-
ing roller 21, a prescribed contact area can be secured
between the slack eliminating roller 21 and the spun yarn
10. Accordingly, the slack eliminating roller 21 becomes
capable of pulling the spun yarn 10 while maintaining the
spun yarn 10 with sufficient force. As a result, the yarn
slack eliminating device 12 can draw the spun yarn 10
from the spinning section 9 at a stable speed without
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generating a slip and the like.

[0036] The yarn accumulation amount sensor 27 de-
tects in a non-contact manner an accumulation amount
of the spun yarn 10 that is accumulated on the slack
eliminating roller 21, and transmits the accumulation
amount of the spun yarn 10 to the unit controller 60.
[0037] The upstream guide 23 is arranged slightly up-
stream of the slack eliminating roller 21. The upstream
guide 23 appropriately guides the spun yarn 10 with re-
gard to the outer periphery of the slack eliminating roller
21. The upstream guide 23 prevents twists of the spun
yarn 10 that is propagated from the spinning section 9
from being propagated to downstream of the relevant
upstream guide 23.

[0038] The yarn clearer 52 is arranged at a position on
a front surface of the housing 6 of the spinning machine
1 and between the spinning section 9 and the yarn slack
eliminating device 12. The "front surface of the housing
6" indicates a surface of a side where a yarn path is
formed. The spun yarn 10 spun from the spinning section
9 passes through the yarn clearer 52 before being wound
by the yarn slack eliminating device 12. The yarn clearer
52 monitors a thickness of the travelling spun yarn 10
and transmits a yarn defect detection signal to the unit
controller 60 when detecting a yarn defect of the spun
yarn 10. The yarn clearer 52 is arranged downstream of
the draft device 7 and adapted to detect a thickness un-
evenness (hereinafter simply referred to as an "uneven-
ness") and/or a periodic thickness unevenness (herein-
after simply referred to as a "periodic unevenness") of
the fiber bundle 8 drafted by the draft device 7. The yarn
clearer 52 transmits a detection result to a periodic une-
venness inspecting section 61 that will be described later.
[0039] When the yarn defect is detected, the unit con-
troller 60 stops the draft device 7, the spinning section
9, or the like at a prescribed timing. At this time, the unit
controller 60 cuts the spun yarn 10 by stopping injection
of compressed air from a nozzle of the spinning section
9 that generates whirling airflow.

[0040] The unit controller 60 transmits a control signal
tothe yarn joining cart 3, and the yarnjoining cart 3 travels
to a front of the relevant spinning unit 2. Then, the unit
controller 60 drives the spinning section 9 or the like again
to cause the yarn joining cart 3 to perform the yarn joining,
and the winding device 13 toresume winding the package
45. Between when the spinning section 9 resumes spin-
ning and when winding is resumed, the yarn slack elim-
inating device 12 eliminates the slackening of the spun
yarn 10 that is continuously fed from the spinning section
9 by accumulating the spun yarn 10 around the slack
eliminating roller 21.

[0041] The yarn joining cart 3 includes a splicer (a yarn
joining device) 43, a suction pipe 44, and a suction mouth
46. When a yarn breakage or a yarn cut occurs in a
spinning unit 2, the yarn joining cart 3 travels on a rail 41
to the relevant spinning unit 2 and stops. While swinging
vertically around an axis, the suction pipe 44 sucks and
catches a yarn end fed from the spinning section 9, and
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guides the yarn end to the splicer 43. While swinging
vertically around an axis, the suction mouth 46 sucks and
catches a yarn end from the package 45 supported by
the winding device 13, and guides the yarn end to the
splicer 43. The splicer 43 joins the guided yarn ends.
[0042] The winding device 13 includes a cradle arm 71
swingably supported around a support shaft 70. The cra-
dle arm 71 rotatably supports a bobbin 48 around which
the spun yarn 10 is wound.

[0043] The winding device 13 includes a winding drum
72 and a traverse device 75. The winding drum 72 is
driven while being in contact with an outer peripheral sur-
face of the bobbin 48 or an outer peripheral surface of
the package 45 that is formed by winding the spun yarn
10 around the bobbin 48. The traverse device 75 includes
a traverse guide 76 that is capable of engaging with the
spun yarn 10. By driving the winding drum 72 using an
electric motor (not illustrated) while causing the traverse
guide 76 to reciprocate by a drive means (notillustrated),
the winding device 13 rotates the package 45 being in
contact with the winding drum 72 and winds the spun
yarn 10 while traversing the spun yarn 10. In FIG. 1, the
winding device 13 is illustrated to wind the cheese-
shaped package 45. However, the winding device 13
may be configured to wind a cone-shaped package.
[0044] The unit controller 60 can detect an periodic ab-
normality in the draft rollers 16, 17, 19, and 20. As illus-
trated in FIG. 3, the unit controller (a control section) 60
is configured of a Central Processing Unit (CPU) for per-
forming arithmetic processing, a Read Only Memory
(ROM) and a Random Access Memory (RAM) for func-
tioning as a storage section, an input signal circuit, an
output signal circuit, a power circuit, or the like. In the
unit controller 60, by performing a program stored in the
storage section, the periodic unevenness inspecting sec-
tion 61 (a specifying section), a spinning condition setting
section 62, and a draft control section 63 are established.
[0045] The periodic unevenness inspecting section 61
is electrically connected to the yarn clearer 52 and ac-
quires information relating to the periodic unevenness
output from the yarn clearer 52. When executing a peri-
odic unevenness automatic inspection mode that will be
described later, the periodic unevenness inspecting sec-
tion 61 acquires the information output from the yarn
clearer 52 and transmits a control signal to the draft con-
trol section 63 so as to automatically change a draft ratio.
When manually inspecting a generation cause of the pe-
riodic unevenness, the periodic unevenness inspecting
section 61 displays the information acquired from the
yarn clearer 52 in a display section 66 that will be de-
scribed later. An operator checks displayed contents of
the display section 66 and determines whether or not to
inspect the generation cause of the periodic unevenness.
When inspecting the generation cause of the periodic
unevenness, the operator inputs an instruction for in-
specting from the display section 66, and a command for
executing the inspection mode is transmitted from the
display section 66 to the periodic unevenness inspecting
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section 61. The periodic unevenness inspecting section
61, in accordance with the command received from the
display section 66, transmits the control signal to the con-
trol section 63 so as to automatically change the draft
ratio.

[0046] The spinning condition setting section 62 sets
aspinning condition required for controlling the draft ratio.
The spinning condition is set in accordance with a con-
dition on the fiber bundle 15 before being introduced to
the draft device 7. The condition on the fiber bundle 15
before being introduced to the draft device 7 may be, for
example, a grain (Gr/yd) of the fiber bundle 8, a material
type of the fiber bundle 8, or the like. Another spinning
condition, may be, for example, a spinning speed, a yarn
countofthe spunyarn 10to be produced, draftratio (TDR,
BDR, IDR and/or MDR), or the like.

[0047] The draft control section 63 controls the draft
ratio in accordance with a command signal from the pe-
riodic unevenness inspecting section 61 and/or the spin-
ning condition setting section 62. The draft control sec-
tion 63 outputs the command signal to the motor control
section 30.

[0048] FIG. 4 is a schematic view illustrating an ar-
rangement of the draftrollers, and is a view for describing
a draft ratio. The draft ratio is a ratio of the amount of
fibers or the number of fibers of a fiber bundle before and
after the fiber bundle is processed by the draft rollers. By
changing the peripheral speed of the draft roller, the draft
ratio can be changed.

[0049] Examples of the draft ratio are the TDR (Total
Draft Ratio), the BDR (Brake Draft Ratio), the IDR (Inter-
mediate Draft Ratio), and the MDR (Main Draft Ratio).
[0050] The TDR can be described by the following
equation (1).

TDR=BDRxIDRxMDR ..(1)

The TDR is a ratio of the amount of fibers or the number
of fibers of the fiber bundle 8 after having been processed
by the front roller 20 with respect to the amount of fibers
or the number of fibers of the fiber bundle 8 before being
introduced to the back roller 16. By changing a peripheral
speed of at least one of the plurality of the draft rollers
16, 17, 19, and 20, the TDR can be changed.

[0051] The BDRis a ratio of the amount of fibers or the
number of fibers of the fiber bundle 8 after having been
processed by the third roller 17 with respect to the amount
of fibers or the number of the fibers of the fiber bundle 8
before being introduced to the back roller 16. By changing
a peripheral speed of at least one of the plurality of the
draft rollers 16 and 17, the BDR can be changed.
[0052] The IDR is a ratio of the amount of fibers or the
number of fibers of the fiber bundle 8 after having been
processed by the second roller 19 with respect to the
amount of fibers or the number of fibers of the fiber bundle
8 before being introduced to the third roller 17. By chang-
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ing a peripheral speed of at least one of the plurality of
the draft rollers 17 and 19, the IDR can be changed.
[0053] The MDR is a ratio of the amount of fibers or
the number of fibers of the fiber bundle 8 after having
been processed by the front roller 20 with respect to the
amount offibers orthe number of fibers of the fiber bundle
8 before being introduced to the second roller 19. By
changing a peripheral speed of atleast one of the plurality
of the draft rollers 19 and 20, the MDR can be changed.
[0054] The spinning machine 1 includes the display
section (a notifying section) 66 for displaying an inspec-
tion result of the periodic unevenness inspecting section
61. The display section 66 is arranged in a housing of
the motor box 5 of the spinning machine 1, for example.
For example, the display section 66 may be a liquid crys-
tal display. The display section 66 is electrically connect-
ed to the unit controller 60 and is capable of displaying
information relating to the generation cause of the peri-
odic unevenness in accordance with a signal from the
unit controller 60. The operator can easily check the in-
formation relating to the generation cause of the periodic
unevenness by seeing the displayed contents of the dis-
play section 66. The display section 66 can also display
other information in addition to the information relating
to the generation cause of the periodic unevenness.
[0055] Instead of or in addition to the display section
66, a voice output section may be arranged in the spin-
ning machine 1. Accordingly, the spinning machine 1 can
notify using voice and/or warning sound whether or not
thereis an abnormality. As the display section 66, a warn-
ing light also may be used.

[0056] The spinning machine 1 may include an oper-
ation button (an input section), which is not illustrated,
for selecting the inspection mode to execute the inspec-
tion by the periodic unevenness inspecting section 61.
The periodic unevenness inspecting section 61 starts to
inspect the generation cause of the periodic unevenness
in accordance with a signal from the operation button.
The draft control section 63 changes the draft ratio by
changing the peripheral speed of a reference draft roller
(16, 17, 19, or 20). The input section is not limited to the
operation button, but a liquid crystal display to which input
is possible by touching, may be used.

[0057] For example, the unit controller 60 may display
in the display section 66 information for guiding operation
related to the inspection mode. In accordance with the
information displayed in the display section 66, the op-
erator can enter inputs from the input section, and select
the inspection mode.

[0058] Next,a periodicunevenness detection process-
ing will be described with reference to FIG. 5.

[0059] The periodic unevenness inspecting section 61
of the unit controller 60 firstly determines whether or not
a periodic unevenness has been detected (step S1).
When detecting a yarn unevenness signal output from
the yarn clearer 52, the periodic unevenness inspecting
section 61 determines that a periodic unevenness has
been detected (step S1: YES), and proceeds to step S2.
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When not detecting the yarn unevenness signal (step
S1: NO), the periodic unevenness inspecting section 61
continues the processing in step S1.

[0060] In step S2, the unit controller 60, by changing
the peripheral speed of the front roller 20, controls the
draft ratio such that the TDR and the MDR are changed.
At this time, the unit controller 60, by making constant
the peripheral speed of the draft rollers (16, 17, and 19)
other than the front roller 20, controls the draft ratio such
that the IDR and the BDR are constant. The periodic un-
evenness inspecting section 61 transmits the command
signal to the draft control section 63 to change the draft
ratio.

[0061] Next, the periodic unevenness inspecting sec-
tion 61 determines (inspects) whether or not detection
period (cycle, frequency) of the periodic unevenness (a
periodic unevenness length, a detection result) has
changed (step S3). The periodic unevenness inspecting
section 61 detects the yarn unevenness signal output
from the yarn clearer 52 and determines whether or not
the detection period has changed before and after the
change of the draft ratio. When determining that the de-
tection period of the periodic unevenness has not
changed (step S3: NO), the periodic unevenness inspect-
ing section 61 proceeds to step S4. When determining
that the detection period of the periodic unevenness has
changed (step S3: YES), the periodic unevenness in-
specting section 61 proceeds to step S5. When the
change in the detection period of the periodic uneven-
ness before and after the change of the draft ratio is a
prescribed level or within the prescribed level (when the
change is smaller than a determination threshold value),
the periodic unevenness inspecting section 61 deter-
mines that the detection period of the periodic uneven-
ness has not changed.

[0062] In step S4, the periodic unevenness inspecting
section 61 specifies that the generation cause of the pe-
riodic unevenness is related to the front controller 20 or
is located downstream of the front roller 20. Examples of
the generation cause located downstream of the front
roller 20 may be an abnormality (e.g., a scratch, vibration)
in a delivery roller that is not illustrated, an abnormality
(e.g., a scratch, vibration) in the yarn accumulating roller
21, orthe like. "The abnormality in the delivery roller" can
be inspected when the yarn clearer 52 is arranged down-
stream of the delivery roller. "The abnormality in the yarn
accumulating roller 21" can be inspected when the yarn
clearer 52 is arranged downstream of the yarn accumu-
lating roller 21. In the present embodiment, the spunyarn
10 is drawn from the spinning section 9 by the yarn ac-
cumulating roller 21. However, by arranging a delivery
roller and a nip roller, which are publicly-known, between
the spinning section 9 and the yarn accumulating roller
21, the spun yarn 10 may be drawn from the spinning
section 9 by the delivery roller and the nip roller. After
performing the processing in step S4, the unit controller
60 proceeds to step S12.

[0063] In step S5, the unit controller 60, by changing
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the peripheral speed of the second roller 19, controls the
draft ratio such that the MDR and the IDR are changed.
At this time, the unit controller 60, by making constant
the peripheral speed of the draft rollers (16, 17, and 20)
other than the second roller 19, controls the draft ratio
such that the TDR and the BDR are constant. The peri-
odic unevenness inspecting section 61 transmits the
command signal to the draft control section 63 to change
the draft ratio.

[0064] Next, the periodic unevenness inspecting sec-
tion 61 determines whether or not the detection period
of the periodic unevenness (the periodic unevenness
length) has changed (step S6). The periodic unevenness
inspecting section 61 detects the yarn unevenness signal
output from the yarn clearer 52 and determines whether
or not the detection period has changed before and after
the change of the draft ratio. When determining that the
detection period of the periodic unevenness has changed
(step S6: YES), the periodic unevenness inspecting sec-
tion 61 proceeds to step S7. When determining that the
detection period of the periodic unevenness has not
changed (step S6: NO), the periodic unevenness inspect-
ing section 61 proceeds to step S8. When the change in
the detection period of the periodic unevenness before
and after the change of the draft ratio is greater than a
prescribed level (when the change is greater than a de-
termination threshold value), the periodic unevenness in-
specting section 61 determines that the detection period
of the periodic unevenness has changed.

[0065] In step S7, the periodic unevenness inspecting
section 61 specifies that the generation cause of the pe-
riodic unevenness is related to the second roller 19 (or
the apron belt 18) (an element related to the reference
draft roller). After performing the processing in step S7,
the unit controller 60 proceeds to step S12.

[0066] In step S8, the unit controller 60, by changing
the peripheral speed of the third roller 17, controls the
draft ratio such that the IDR and the BDR are changed.
At this time, the unit controller 60, by making constant
the peripheral speed of the draft rollers (16, 19, and 20)
other than the third roller 17, controls the draft ratio such
that the MDR and the TDR are constant. The periodic
unevenness inspecting section 61 transmits the com-
mand signal to the draft control section 63 to change the
draft ratio.

[0067] Next, the periodic unevenness inspecting sec-
tion 61 determines whether or not the detection period
of the periodic unevenness (the periodic unevenness
length) has changed (step S9). The periodic unevenness
inspecting section 61 detects the yarn unevenness signal
output from the yarn clearer 52 and determines whether
or not the detection period has changed before and after
the change of the draft ratio. When determining that the
detection period of the periodic unevenness has changed
(step S9: YES), the periodic unevenness inspecting sec-
tion 61 proceeds to step S10. When determining that the
detection period of the periodic unevenness has not
changed (step S9: NO), the periodic unevenness inspect-
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ing section 61 proceeds to step S11.

[0068] InstepS10,the periodicunevennessinspecting
section 61 specifies that the generation cause of the pe-
riodic unevenness is related to the third roller 17. After
performing the processing in step S11, the periodic un-
evenness inspecting section 61 proceeds to step S12.
[0069] InstepS11,the periodicunevennessinspecting
section 61 specifies that the generation cause of the pe-
riodic unevenness is related to the back roller 16 or the
fiber bundle 8 before being inserted into the back roller
16 (a preceding process). After performing the process-
ing in step S11, the unit controller 60 proceeds to step
S12.

[0070] When further specifying that the generation
cause of the periodic unevenness is located at the back
roller 16, the operator sets in another draft device, the
fiber bundle 8 that is currently being used. When the
same fiber bundle 8 is drafted by the relevant another
draft device and a similar periodic unevenness is not de-
tected, the generation cause of the periodic unevenness
can be specified to be located at the back roller 16 of the
previous draft device 7.

[0071] When further specifying that the generation
cause of the periodic unevenness is located in the pre-
ceding process, the operator sets in the draft device 7,
another fiber bundle that is different from the fiber bundle
8 currently being used. When the relevant another fiber
bundle is drafted by the draft device 7 and a similar pe-
riodic unevenness is not detected by the periodic une-
venness inspecting section 61, the generation cause of
the periodic unevenness can be specified to be located
at the previous fiber bundle 8.

[0072] InstepS12,the periodicunevennessinspecting
section 61 displays the information relating to the gener-
ation cause of the periodic unevenness (the inspection
result) in the display section 66. The display section 66
displays the information relating to a specification result
of the generation cause of the periodic unevenness in
accordance with the signal output from the unit controller
60. For example, the display unit 66 displays that the
generation cause of the periodic unevenness that is be-
ing generated in the spun yarn 10 is located at the front
roller 20. The display section 66 may display as character
information the draft rollers 16, 17, 19, or 20 that is the
generation cause of the periodic unevenness. For exam-
ple, the display section 66 may display a layout drawing
of the draft rollers 16, 17, 19, and 20 and highlight (e.g.,
display in red or by flashing) only a draft roller, which is
the generation cause.

[0073] When the periodic abnormality is determined to
existin the draftrollers 16, 17, 19, or 20, the unit controller
60 may stop operation of the spinning unit 2 instead of
or in addition to a result display in step S12. When the
unit controller 60 stops the operation of the spinning unit
2, the unit controller 60 may cause the display section
66 to display that the draft ratio and/or a gauge distance
(a distance between the draft rollers) is inappropriate
and/or that the draft rollers 16, 17, 19, and/or 20 are re-
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quired to be replaced. When the draft ratio and/or the
gauge distance are inappropriate, the draft unevenness
is generated.

[0074] In this manner, according to the spinning ma-
chine 1 of the present embodiment, when the periodic
unevenness of the drafted fiber bundle 8 is detected, the
draft ratio in the draft device 7 can be changed. Since a
generated position (the generation period) of the periodic
unevenness in the fiber bundle 8 varies according to the
change of the draft ratio, the spinning machine 1, by de-
tecting the periodic unevenness under a plurality of dif-
ferent draft ratios, can accurately specify the generation
cause of the periodic unevenness in accordance with the
detection result. Depending on the generated position of
the periodic unevenness in the fiber bundle 8, the periodic
unevenness may be generated by a plurality of over-
lapped causes. In such a case, by changing the draft
ratio and inspecting the generation cause of the periodic
unevenness, a range where the generation cause of the
periodic unevenness may exist can be limited. As aresult,
trouble in specifying the generation cause of the periodic
unevenness can be reduced.

[0075] In the spinning machine 1 of the present em-
bodiment, since the generation cause of the periodic un-
evenness can be specified, an abnormal portion (the pe-
riodic unevenness) in the yarn 10 can be detected. The
spinning machine 1 is also capable of compensating ac-
curacy of detection by the yarn clearer 52. For example,
even when the accuracy of the detection by the yarn
clearer 52 is low, the periodic unevenness can be detect-
ed by executing the periodic unevenness automatic in-
spection mode.

[0076] When changing the draft ratio, the spinning ma-
chine 1 firstly changes the downstream draft ratio (the
TDR and the MDR) by changing the peripheral speed of
the front roller 20 (step S2). The spinning machine 1 can
firstly specify the generation cause located at the front
roller 20 or downstream of the front roller 20 by changing
the TDR and the MDR. Since the periodic unevenness
of which generation cause is located at the front roller 20
or downstream of the front roller 20 generates more fre-
quently than the periodic unevenness of which genera-
tion cause is located in the preceding process or at the
back roller 16, the generation cause is more likely to be
immediately specified by changing the downstream draft
ratio (the TDR and the MDR) first than by changing the
upstream draft ratio (the BDR and the TDR) first.
[0077] Next, with reference to FIG. 6, a description will
be made on how the changing of the peripheral speed
of each one of the draft rollers 16, 17, 19, and 20 relates
to specification of the generation cause of the periodic
unevenness (whether or not there is a change in a fre-
quency). A verification has been performed as to whether
the generation cause of which periodic unevenness can
be specified by changing the peripheral speed of which
one of the draft rollers 16, 17, 19, and 20. In a table of
FIG. 6, a left column indicates the peripheral speed of
which one of the draft rollers 16, 17, 19, and 20 is
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changed, and an upper row indicates the generation
causes of the periodic unevenness.

[0078] In FIG. 6, "Y" indicates that the frequency al-
ways changes. In FIG. 6, "N" indicates that the frequency
does not change. The change in the frequency indicates
that the change in the generation period of the periodic
unevenness (the periodic unevenness length) before and
after the change of the draft ratio is greater than a pre-
scribed level. No change in the frequency indicates that
the change in the generation period of the periodic une-
venness is the prescribed level or within the prescribed
level.

[0079] When changingthe peripheral speed of the front
roller 20 and making constant the peripheral speed of
the draftrollers (16, 17, and 19) other than the front roller
20, the frequency always changes in a case where the
generation cause of the periodic unevenness is located
at the back roller 16 or upstream of the back roller 16 (in
the precedent process or at the back roller 16), in a case
where the generation cause of the periodic unevenness
is located at the third roller 17, and in a case where the
generation cause of the periodic unevenness is located
at the second roller 19 (the apron belt 18). When chang-
ing the peripheral speed of the front roller 20 and making
constant the peripheral speed of the draft rollers (16, 17,
and 19) other than the front roller 20, the frequency does
not change in a case where the generation cause of the
periodic unevenness is located at the front roller 20 or
downstream of the front roller 20.

[0080] When changing the peripheral speed of the sec-
ond roller 19 and making constant the peripheral speed
of the draft rollers (16, 17, and 20) other than the second
roller 19, the frequency always changes in the case
where the generation cause of the periodic unevenness
is located at the second roller 19 (the apron belt 18).
When changing the peripheral speed of the second roller
19 and making constant the peripheral speed of the draft
rollers (16, 17, and 20) other than the second roller 19,
the frequency does not change in the case where the
generation cause of the periodic unevenness is located
at the back roller 16 or upstream of the back roller 16 (in
the precedent process or at the back roller 16), in the
case where the generation cause of the periodic uneven-
ness is located at the third roller 17, and in the case where
the generation cause of the periodic unevenness is lo-
cated at the front roller 20 or downstream of the front
roller 20.

[0081] When changingthe peripheral speed of the third
roller 17 and making constant the peripheral speed of
the draftrollers (16, 19, and 20) other than the third roller
17, the frequency always changes in the case where the
generation cause of the periodic unevenness is located
atthe third roller 17. When changing the peripheral speed
of the third roller 17 and making constant the peripheral
speed of the draft rollers (16, 19, and 20) other than the
third roller 17, the frequency does not change in the case
where the generation cause of the periodic unevenness
is located at the back roller 16 or upstream of the back
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roller 16 (in the precedent process or at the back roller
16), in the case where the generation cause of the peri-
odic unevenness is located at the second roller 19 (the
apron belt 18), and in the case where the generation
cause of the periodic unevenness is located at the front
roller 20 or downstream of the front roller 20.

[0082] When changing the peripheral speed of the
back roller 16 and making constant the peripheral speed
of the draft rollers (17, 19, and 20) other than the back
roller 16, the frequency always changes in the case
where the generation cause of the periodic unevenness
is located at the back roller 16 or upstream of the back
roller 16 (in the precedent process or at the back roller
16). When changing the peripheral speed of the back
roller 16 and making constant the peripheral speed of
the draftrollers (17, 19, and 20) other than the back roller
16, the frequency does not change in the case where the
generation cause of the periodic unevenness is located
at the third roller 17, in the case where the generation
cause ofthe periodic unevennessis located atthe second
roller 19 (the apron belt 18), and in the case where the
generation cause of the periodic unevenness is located
at the front roller 20 or downstream of the front roller 20.
[0083] The present invention is specifically described
based on its embodiment as above, but the present in-
vention is not limited to the above-described embodi-
ment.

[0084] Accordingtothe above-described embodiment,
the spinning machine 1 (an air-jet spinning machine)
does notinclude a delivery roller and a nip roller, but the
spinning machine of the present invention may be, with-
out limited thereto, provided with the delivery roller and
the nip roller. The delivery roller and the nip roller are,
for example, arranged downstream of the spinning sec-
tion 9. The spun yarn 10 spun from the spinning section
9 is sandwiched and transported between the delivery
roller and the nip roller, and wound by the winding device
13.

[0085] The textile machinery is not limited to the air-jet
spinning machine, but may be another textile machinery
provided with the draft device. The textile machinery may
be a ring spinning machine and a drawing frame.
[0086] In the above-described embodiment, when the
yarn defect is detected, the spun yarn 10 is cut by stop-
ping the injection of the compressed air from the whirling
airflow generating nozzle of the spinning device 9. How-
ever, the spun yarn 10 may be cut by another method.
For example, the spun yarn 10 can be cut using a cutter,
which is not illustrated, arranged between the spinning
section 9 and the yarn clearer 52.

[0087] In the spinning machine 1 according to the
above-described embodiment, the yarn path is arranged
downward from above in a direction of machine height.
However, the yarn path may be arranged upward from
below.

[0088] Although the spinning section 9 preferably has
a configuration in which a needle (a needle-like member)
is provided for preventing the interior twists from propa-
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gating to the front roller 20, the spinning section 9 may
not be provided with the needle.

[0089] The air-jet spinning machine may be configured
such that a bottom roller of the draft device and/or a
traverse mechanism of the winding device are commonly
driven in the plurality of spinning units 2 (line shaft). The
air-jet spinning machine may have a configuration in
which the draft device and/or the winding device are in-
dependently arranged in each winding unit.

[0090] The spinning machine 1accordingto the above-
described embodiment includes the unit controller 60 for
individually controlling each of the spinning units 2. How-
ever, the unit controller 60 for controlling a prescribed
number of the spinning units 2 may be arranged in every
prescribed number of the spinning units 2.

[0091] The spinning machine 1 accordingto the above-
described embodiment includes the plurality of the unit
controllers 60 and each unit controller 60 controls each
spinning unit 2. However, one unit controller 60 may con-
trol the plurality of the spinning units 2, or the central
control section may collectively control all of the spinning
units 2 provided in the spinning machine 1.

[0092] In the spinning machine 1 according to the
above-described embodiment, when the yarn clearer 52
detects the periodic unevenness, the unit controller 60
executes the periodic unevenness automatic inspection
mode (see FIG. 5) for automatically specifying the gen-
eration cause of the periodic unevenness. However, the
inspection mode may be executed in accordance with an
input operation by the operator. For example, in a flow-
chartillustrated in FIG. 5, step S1 may not be performed
and when button operation (the input operation by the
operator) is detected, the change of the draft ratio (the
TDR and the MDR) may be started by changing the pe-
ripheral speed of the front roller 20 in step S2. Further-
more, the spinning machine may select the draft roller
16, 17, 19, or 20, of which the peripheral speed is to be
changed, in accordance with the input operation by the
operator.

[0093] For example, in the flowchart illustrated in FIG.
5, asthe change of the peripheral speed of the draft rollers
16, 17, 19, and 20, the change of the peripheral speed
of the front roller 20 (step S2), the second roller 19 (step
S5), the third roller 17 (step S8), and the back roller 16
(step S11) can be performed. The change of the periph-
eral speed of the draft rollers 16, 17, 19, and 20 is not
limited thereto. For example, the spinning machine may
change the peripheral speed of the front roller 20 (step
S2) as the change of the peripheral speed of the draft
roller, and automatically specify only the generation
cause that is located at the front roller 20 or downstream
of the front roller 20.

[0094] Inthe flowchartillustrated in FIG. 5, the change
of the peripheral speed of the front roller 20 (step S2),
the second roller 19 (step S5), the third roller 17 (step
S8), and the back roller 16 (step S11) can be performed
in this order. The change of the peripheral speed of the
draft rollers 16, 17, 19, and 20 is not limited thereto. For
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example, the change of the peripheral speed of the back
roller 16, the third roller 17, the second roller 19, and the
front roller 20 may be performed in this order.

[0095] For example, a case where the change of the
peripheral speed of the third roller 17 (step S8), the back
roller 16 (step S11), the front roller 20 (step S2), and the
second roller 19 (step S5) is performed in this order will
be described. When determining that the periodic une-
venness is detected in the processing of step S1, the unit
controller 60 proceeds to step S8. In the following step
S9, when determining that the detection period of the
periodic unevenness has not changed, the unit controller
60 changes the peripheral speed of the back roller 16.
Then, the unit controller 60 determines whether or not
the detection period has been changed before and after
the change of the peripheral speed of the back roller 16.
At this point, when determining that the detection period
has changed, the periodic unevenness inspecting sec-
tion 61 proceeds to step S11 and determines that the
generation cause of the periodic unevenness is related
to the back roller 16. On the other hand, when determin-
ing that the detection period has not changed, the peri-
odic unevenness inspecting section 61 proceeds to step
S2 and changes the peripheral speed of the front roller
20. Then, the subsequent processing illustrated in FIG.
5 is executed.

[0096] As a first alternative embodiment, the spinning
machine may have a configuration in which the nip roller
andthe deliveryroller (the draft roller) are further provided
downstream of the spinning section 9. In the case of the
spinning machine having this configuration, the draft ratio
between the nip rollerdownstream of the spinning section
9 and the back roller 16 arranged most upstream may
be an overall draft ratio (TDR2), and the draft ratio be-
tween the nip roller and the front roller 20 may be MDR2.
In such a case, the TDR2 and the MDR2 may be changed
by changing the peripheral speed of the nip roller. In a
case where there is no change in the periodic uneven-
ness length when the TDR2 and the MDR2 are changed,
the generation cause can be specified to be located at
the nip roller or downstream of the nip roller.

[0097] As a second alternative embodiment, the draft
ratio between the slack eliminating roller 21 (the yarn
accumulating roller) of the yarn slack eliminating device
12 (the yarn accumulating device) and the back roller 16
arranged most upstream may be an overall draft ratio
(TDR3), and the draft ratio between the slack eliminating
roller 21 and the front roller 20 may be MDR3. In such a
case, the TDR3 and the MDR3 may be changed by
changing the peripheral speed of the slack eliminating
roller 21. In a case where there is no change in the pe-
riodic unevenness length when the TDR3 and the MDR3
are changed, the generation cause can be specified to
be located at the slack eliminating roller 21 or down-
stream of the slack eliminating roller 21.

[0098] In the above-described embodiments, the pe-
ripheral speed of the draft rollers 16, 17, 19, and 20 is
changed by changing the output of the motor 31 to 34.
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The change of the peripheral speed, without limited
thereto, may be performed by another method. The pe-
ripheral speed of the draft rollers 16, 17, 19, and 20 may
be changed to change the draft ratio by changing a gear
ratio, a transmission ratio, or the like of a transmission
mechanism that transmits the output of the motor 31 to
34.

[0099] Inthe above-described embodiments, although
the spinning machine includes four draft rollers 16, 17,
19, and 20, the number of the draft rollers is not limited
to four, but for example, may be three, or five or more.
Any number of the draft rollers between the most up-
stream draft roller 16 and the most downstream draft roll-
er 20 may be arranged.

Claims
1. A textile machinery comprising:

a draft device (7) including a plurality of pairs of
draft rollers (16, 17, 19, 20) arranged along a
feeding direction of a fiber bundle (8) and adapt-
ed to draft the fiber bundle (8) using the pairs of
the draft rollers (16, 17, 19, 20);

a draft control section (63) adapted to change a
peripheral speed of at least one of the pairs of
the draft rollers (16, 17, 19, 20) to control a draft
ratio of the draft device (7);

a detecting section (52) adapted to detect a pe-
riodic unevenness generated in the drafted fiber
bundle (8); and

a periodic unevenness inspecting section (61)
adapted to transmit a signal to the draft control
section (63) so as to draft by changing the draft
ratio, to acquire a detection result of the periodic
unevenness under a plurality of different draft
ratios, and to inspect a change in the detection
result.

2. The textile machinery according to claim 1, wherein
the periodic unevenness inspecting section (61) in-
cludes a specifying section (61) adapted to specify
a generation cause of the periodic unevenness from
an inspection result of the periodic unevenness in-
specting section (61);
the draft control section (63) is adapted to change
the draft ratio by changing the peripheral speed of a
reference draftroller, which is at least one of the draft
rollers (16, 17, 19, 20), and maintaining the periph-
eral speed of the draftrollers other than the reference
draft roller; and
the specifying section (61) is adapted to specify the
generation cause of the periodic unevenness in ac-
cordance with the detection result of the periodic un-
evenness before and after the change of the draft
ratio.
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The textile machinery according to claim 2, wherein
the draft control section (63) is adapted to change
the draft ratio by changing the peripheral speed of
the draft roller (20) located most downstream in the
feeding direction as the reference draft roller and
maintaining the peripheral speed of the draft rollers
(16, 17, 19) other than the reference draft roller (20);
and

when the change in the detection result of the peri-
odic unevenness before and after the change of the
draft ratio is a prescribed level or within the pre-
scribed level, the specifying section (61) is adapted
to specify that the generation cause of the periodic
unevenness is located at the reference draft roller
(20) or downstream of the reference draft roller (20).

The textile machinery according to claim 2, wherein
the draft control section (63) is adapted to change
the draft ratio by changing the peripheral speed of
the reference draft roller (17, 19), which is a draft
roller other than the most downstream draft roller
(20) and the most upstream draft roller (16) in the
feeding direction, and maintaining the peripheral
speed of the draft roller (16, 20) other than the ref-
erence draft roller (17, 19); and

when the change in the detection result of the peri-
odic unevenness before and after the change of the
draftratiois greater than aprescribed level, the spec-
ifying section (61) is adapted to specify that the gen-
eration cause of the periodic unevenness is located
at the reference draft roller (17, 19) or an element
(18) related to the reference draft roller (19).

The textile machinery according to claim 2, wherein
the draft control section (63) is adapted to change
the draft ratio by changing the peripheral speed of
the draft roller (16) located most upstream in the
feeding direction as the reference draft roller (16)
and maintaining the peripheral speed of the draft roll-
ers (17, 19, 20) other than the reference draft roller
(16); and

when the change in the detection result of the peri-
odic unevenness before and after the change of the
draftratiois greater than aprescribed level, the spec-
ifying section (61) is adapted to specify that the gen-
eration cause of the periodic unevenness is located
at the reference draft roller (16) or upstream of the
reference draft roller (16).

The textile machinery according to any one of claim
2 through claim 5, further comprising a notifying sec-
tion (66) adapted to notify information relating to the
generation cause.

The textile machinery according to any one of claim
1 through claim 6, further comprising an input section
(66) adapted to select an inspection mode to execute
the inspection by the periodic unevenness inspect-
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ing section (61);

wherein the periodic unevenness inspecting section
(61) is adapted to start the inspection in accordance
with a signal from the input section (66).

The textile machinery according to any one of claim
1 through claim 7, further comprising a spinning sec-
tion (9) adapted to spin by airflow, the fiber bundle
(8) drafted by the draft device (7), to produce a spun
yarn (10);

wherein the detecting section (53) is a clearer ar-
ranged downstream of the spinning section (9) in the
feeding direction of the fiber bundle (8) and adapted
to detect the periodic unevenness of the spun yarn
(10).

A periodic unevenness detecting method in a textile
machinery for detecting a periodic unevenness that
generates in the textile machinery comprising a draft
device (7) adapted to draft a fiber bundle (8), the
draft device (7) including a plurality of pairs of draft
rollers (16, 17, 19, 20) arranged along a feeding di-
rection of the fiber bundle (8) and adapted to draft
the fiber bundle (8) using the pairs of the draft rollers
(16, 17, 19, 20), the method comprising:

a draft control step of controlling a draft ratio of
the draft device (7) by changing a peripheral
speed of at least one of the pairs of the draft
rollers (16, 17, 19, 20);

a detecting step of detecting a periodic uneven-
ness generated in the drafted fiber bundle (8);
and

aperiodic unevenness inspecting step of acquir-
ing a detection result of the periodic unevenness
under a plurality of different draft ratios, and in-
specting a change in the detection result.

The periodic unevenness detecting method in the
textile machinery according to claim 9, wherein the
periodic unevenness inspecting step includes a
specifying step of specifying a generation cause of
the periodic unevenness from an inspection result
of the periodic unevenness inspecting step;

in the draft control step, control of changing the draft
ratio is performed by changing the peripheral speed
of areference draft roller, which is at least one of the
draft rollers (16, 17, 19, 20), and maintaining the pe-
ripheral speed of the draft rollers other than the ref-
erence draft roller; and

in the specifying step, the generation cause of the
periodic unevenness is specified in accordance with
the detection result of the periodic unevenness be-
fore and after the change of the draft ratio.

The periodic unevenness detecting method in the
textile machinery according to claim 10, wherein in
the draft control step, control of changing the draft
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ratio is performed by changing the peripheral speed
of the draft rollers (20) located most downstream in
the feeding direction as the reference draft roller and
maintaining the peripheral speed of the draft rollers
(16, 17, 19) other than the reference draft roller (20);
and

in the specifying step, when the change in the de-
tection result of the periodic unevenness before and
after the change of the draft ratio is a prescribed level
or within the prescribed level, the generation cause
of the periodic unevenness is specified to be located
at the reference draft roller (20) or downstream of
the reference draft roller (20).

The periodic unevenness detecting method in the
textile machinery according to claim 10, wherein in
the draft control step, the draft ratio is changed by
changing the peripheral speed of the reference draft
roller (17, 19), which is the draft roller other than the
most downstream draft roller (20) and the most up-
stream draft roller (16) in the feeding direction, and
maintaining the peripheral speed of the draft rollers
(16, 20) other than the reference draft roller (17, 19);
and

in the specifying step, when the change in the de-
tection result of the periodic unevenness before and
after the change of the draft ratio is greater than a
prescribed level, the generation cause of the periodic
unevenness is specified to be located at the refer-
ence draft roller (17, 19) or an element (18) related
to the reference draft roller (19).

The periodic unevenness detecting method in the
textile machinery according to claim 10, wherein in
the draft control step, the draft ratio is changed by
changing the peripheral speed of the draft roller (16)
located most upstream in the feeding direction as
the reference draft roller (16) and maintaining the
peripheral speed of the draftrollers (17, 19, 20) other
than the reference draft roller (16); and

in the specifying step, when the change in the de-
tection result of the periodic unevenness before and
after the change of the draft ratio is greater than a
prescribed level, the generation cause of the periodic
unevenness is specified to be located at the refer-
ence draft roller (16) or upstream of the reference
draft roller (16).
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