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(57)  Ashutter device (29) includes a shutter (33) and
a casing (30). The shutter (33) switches conduction of
airbetween a plurality of suction mechanisms and a blow-
er (61). The casing 30 internally seals the shutter 33. The
shutter device (29) operates the shutter (33) to be switch-
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able to a negative pressure position of conducting air
between at least one of the plurality of suction mecha-
nisms and the blower (61), and an accumulated sub-
stance removing position of removing fiber waste accu-
mulated in the casing (30) .
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a textile ma-
chine such as an automatic winder.

2. Description of the Related Art

[0002] In each yarn winding unit configuring an auto-
matic winder, foreign substances attached to a travelling
yarn need to be removed, and a yarn end needs to be
caught from a package. Thus, the automatic winder usu-
ally includes a negative pressure source, and each yarn
winding unit is mounted with, for example, a cleaning
pipe configured to suck and remove the foreign substanc-
es attached to the travelling yarn, a suction mouth con-
figured to suck and catch the yarn end from the package,
and the like.

[0003] The cleaning pipe and the suction mouth do not
need to continuously suck the foreign substances/yarn
end all the time during the operation, and rather it is pref-
erable that the foreign substances and the yarn end are
sucked only when a predetermined condition is met from
the standpoint of saving energy.

[0004] A shutter device configured to switch conduc-
tion of the negative pressure source and each suction
mechanism is thus used (see JP 2009-242036 A).

BRIEF SUMMARY OF THE INVENTION

[0005] The shutter device includes a casing, and a
shutter arranged in the casing. The suction mechanism
conducting to a suction source is switched when the shut-
ter is moved. The inventor of the present application fo-
cused on a problem that fiber waste accumulates in the
casing and thus the shutter cannot be smoothly moved,
and contrived the following invention.

[0006] Itis an object of the present invention to resolve
the accumulation of fiber waste inside a shutter device
used in a textile machine.

[0007] This object is achieved by a textile machine ac-
cording to claim 1.

[0008] Hereinafter, a plurality of modes will be de-
scribed as means for solving the problem. Such modes
can be arbitrarily combined as necessary.

[0009] A textile machine according to one aspect of
the presentinvention includes a unit, a negative pressure
generating source, and a shutter device. The unit in-
cludes a plurality of suction mechanisms configured to
suck air to carry out processing of a yarn or cleaning.
The negative pressure generating source generates a
negative pressure. The shutter device is arranged be-
tween the plurality of suction mechanisms and the neg-
ative pressure generating source. The shutter device in-
cludes a switching plate and a casing. The switching plate
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switches conduction of air between the plurality of suction
mechanisms and the negative pressure generating
source. The casing internally seals the switching plate.
The shutter device operates the switching plate so as to
be switchable to a negative pressure position of conduct-
ing air between at least one of the plurality of suction
mechanisms and the negative pressure generating
source, and an accumulated substance removing posi-
tion of removing fiber waste accumulated in the casing.
In such a textile machine, when the switching plate is at
the negative pressure position, the air is conducted be-
tween at least one of the plurality of suction mechanisms
and the negative pressure generating source. The suc-
tion operation is thereby executed. Next, when the
switching plate is at the accumulated substance remov-
ing position, the fiber waste accumulated in the casing
is removed. As a result, the accumulation of the fiber
waste in the shutter device used in the textile machine
is resolved.

[0010] A space through which the fiber waste can pass
may be formed between the switching plate and the cas-
ing. In such a textile machine, when the switching plate
is at the accumulated substance removing position and
the fiber waste accumulated in the casing is removed,
the fiber waste is moved through the space between the
switching plate and the casing. Therefore, the fiber waste
in the casing is more reliably removed.

[0011] The shutter device may operate the switching
plate so as to move the switching plate to a suction stop
position at which the negative pressure from the negative
pressure generating source does not act to the inside of
the casing. In such a textile machine, when the switching
plate is at the suction stop position, the negative pressure
does not act to the inside of the casing. Therefore, the
operation of all the suction mechanisms is stopped. En-
ergy saving can be realized by allowing the operation of
all the suction mechanisms to be stopped.

[0012] The shutter device may further include a driving
source configured to drive the switching plate, and the
driving source may be a stepping motor. In such a textile
machine, the switching plate is driven by the stepping
motor. Therefore, the control of the driving source is sim-
plified.

[0013] The textile machine may be an automatic wind-
er configured to wind a yarn unwound from a yarn sup-
plying bobbin around a winding tube while traversing to
form a package, and the plurality of suction mechanisms
may be an upper yarn sucking, catching, and guiding
mechanism and a cleaning pipe. In such a textile ma-
chine, according to the operation of the switching plate,
the foreign substances attached to the travelling yarn are
sucked and removed by the cleaning pipe at the time of
steady operation of the automatic winder, and the upper
yarn is sucked and caught, and guided to a yarn joining
device by the upper yarn sucking, catching, and guiding
mechanism in the yarn joining operation.

[0014] The switching plate may be swingable in the
casing. The accumulated substance removing position
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of the switching plate may be a position of removing the
fiber waste accumulated in at least one of the ends in a
swinging direction of the switching plate of a spaceregion
in the casing. In such a textile machine, when the switch-
ing plate is at the accumulated substance removing po-
sition, the first opening, and the second opening, and the
third opening are conducted to each other. As a result,
the fiber waste accumulated in at least one of the ends
in the swinging direction of the switching plate in the cas-
ing is sucked from the first opening. The plurality of suc-
tion mechanisms may include a first suction mechanism
and a second suction mechanism. The casing may in-
clude a first opening, to which a basal end of the negative
pressure generating source is connected, a second
opening, to which a basal end of the first suction mech-
anism is connected, and a third opening, to which a basal
end of the second suction mechanism is connected. The
negative pressure position of the switching plate may in-
clude afirst negative pressure position of conducting the
first opening and the second opening to operate the first
suction mechanism, and a second negative pressure po-
sition of conducting the first opening and the third opening
to operate the second suction mechanism. When the
switching plate is at the accumulated substance remov-
ing position, the first opening, and the second opening,
and the third opening may be conducted to each other.
When the switching plate is at the accumulated sub-
stance removing position, the switching plate may con-
duct the first opening and the second opening, but may
be at a position of shielding air linearly flowing from the
second opening toward the first opening. In this case,
turbulence of air flow occurs by a bent flow path, and the
cleaning effect of at least one of the ends spaced apart
in the swinging direction of the switching plate from the
second opening of the casing is enhanced.

[0015] According to one aspect, the accumulated sub-
stance removing position of the switching plate is a po-
sition of conducting all the openings of the casing with
each other to suck the fiber waste in the casing. Accord-
ing to one aspect, the switching plate is swung to close
or open the openings of the casing. According to one
aspect, the switching plate is moved among a plurality
of positions of allowing sucking by one of the plurality of
suction mechanisms, and prohibiting sucking by other
suction mechanisms. According to one aspect, a plurality
of openings for the plurality of suction mechanisms in the
casing are aligned in a direction that the switching plate
is swung. According to one aspect, the switching plate
has a hole corresponding to only a specific opening. Ac-
cording to one aspect, the space in the casing is sealed
other than the openings. According to one aspect, the
space in the casing is a flat plate shaped space having
a thin thickness. According to one aspect, the plurality of
openings for the plurality of suction mechanisms in the
casing and the opening for the negative pressure gener-
ating source are faced to each other.

[0016] In a textile machine according to the present
invention, accumulation of the fiber waste inside the shut-
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ter device is resolved.
BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

FIG. 1 is a schematic front view and a block diagram
illustrating a yarn winding unit of an automatic winder
according to a first embodiment;

FIG. 2 is a perspective view of a shutter device;
FIG. 3 is a plan view of the shutter device;

FIG. 4 is a plan view of a case of the shutter device;
FIG.5is aplan view of a shutter of the shutter device;
FIG. 6is a plan view of a base member of the shutter
device;

FIG. 7 is a cross-sectional view taken along line VII-
VIl of FIG. 3;

FIG. 8 is a cross-sectional view taken along line VIII-
VIII of FIG. 3;

FIG. 9 is a flowchart illustrating a basic control op-
eration of the shutter device;

FIG. 10 is a plan view illustrating one state of an
operation of the shutter device;

FIG. 11 is a schematic cross-sectional view illustrat-
ing one state of the operation of the shutter device;
FIG. 12 is a plan view illustrating one state of the
operation of the shutter device;

FIG. 13 is a schematic cross-sectional view illustrat-
ing one state of the operation of the shutter device;
FIG. 14 is a plan view illustrating one state of the
operation of the shutter device;

FIG. 15 is a schematic cross-sectional view illustrat-
ing one state of the operation of the shutter device;
FIG. 16 is a plan view illustrating one state of the
operation of the shutter device; and

FIG. 17 is a schematic cross-sectional view illustrat-
ing one state of the operation of the shutter device.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENT

1. First Embodiment
(1) Basic structure of automatic winder

[0018] An automatic winder 1 will be described using
FIG. 1. FIG. 1 is a schematic front view and a block dia-
gramiillustrating a yarn winding unit of an automatic wind-
er according to a first embodiment. The automatic winder
(textile machine) 1 includes a yarn winding unit 2 (one
example of unit). The yarn winding unit 2 is a device con-
figured to wind a yarn 4 unwound from a yarn supplying
bobbin 3 around a winding tube 6 while traversing the
yarn 4 with a traverse drum 5 to form a yarn layer, and
form a predetermined conical package 7 with a prede-
termined length. In FIG. 1, only one yarn winding unit 2
is illustrated, but such a yarn winding unit 2 is arranged
in plurals on a machine (not illustrated) to configure the
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automatic winder 1.

[0019] The yarn winding unit 2 includes a cradle 8 on
which the winding tube 6 is removably supported, and
the traverse drum 5 that rotates at a predetermined ro-
tation number in contact with a peripheral surface of the
winding tube 6 or a peripheral surface of the package 7.
The cradle 8 sandwichingly hold and rotatably support
the winding tube 6 at the opposite ends thereof. Further-
more, the cradle 8 is configured to freely tilt around a
swing shaft 10. The cradle 8 moves pivotally to allow
absorption of an increase in thickness (increase in diam-
eter of yarn layer) associated with the winding of the yarn
4 around the winding tube 6 or into the package 7. A
traverse groove 9 in which the yarn 4 is traverse with
respect to the winding tube 6 or the package 7 is engraved
on a peripheral surface of the traverse drum 5. The wind-
ing tube 6 or the package 7 is driven rotated by coming
into rolling contact with the traverse drum 5. A unit control
section 50 configured to control the yarn winding unit 2
is arranged for every yarn winding unit 2.

[0020] Next, a description will be made on a yarn join-
ing device 14, a yarn clearer 15, a waxing device 24, and
a cleaning pipe 25. The yarn winding unit 2 has a con-
figuration in which the yarn joining device 14, the yarn
clearer 15, the waxing device 24, and the cleaning pipe
25 are arranged in order from the yarn supplying bobbin
3 on a yarn travelling path between the yarn supplying
bobbin 3 and the traverse drum 5.

[0021] The yarn joining device 14 is configured to join
a lower yarn 4L serving as the yarn 4 from the yarn sup-
plying bobbin 3 and an upper yarn 4U serving as the yarn
4 from the package 7 when the yarn clearer 15 detects
ayarn defect and the yarn is cut, or when the yarn 4 from
the yarn supplying bobbin 3 is broken. The yarn clearer
15 detects a thickness defect in the yarn 4, and detects
the thickness of the yarn 4 passing through a portion of
a detection section of the yarn clearer 15 with an appro-
priate sensor and analyzes a signal from the relevant
sensor with an analyzer 23 to detect a yarn defect such
as slub. The yarn clearer 15 includes a cutter 16 config-
ured to immediately cut the yarn 4 when the yarn defect
is detected.

[0022] A lower yarn sucking, catching, and guiding
mechanism 17 configured to suck and catch the lower
yarn 4L from the yarn supplying bobbin 3 and guide the
lower yarn 4L to the yarn joining device 14, and an upper
yarn sucking, catching, and guiding mechanism 20 con-
figured to suck and catch the upper yarn 4U from the
package 7 and guide the upper yarn 4U to the yarn joining
device 14 are provided on a lower side and an upper side
of the yarn joining device 14, respectively. The upper
yarn sucking, catching, and guiding mechanism 20 is
shaped in a pipe and includes a suction mouth 22 at a
distal end. The upper yarn sucking, catching, and guiding
mechanism 20 is configured by a pipe 20a extending
from the suction mouth 22 and a shaft 21 configured to
support the pipe 20a in a freely swinging manner, and a
coupling pipe 20b configured to couple the pipe 20a and
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a shutter device 29 (described later). In other words, a
basal end 20c of the upper yarn sucking, catching, and
guiding mechanism 20 is connected to the shutter device
29.

[0023] The lower yarn sucking, catching, and guiding
mechanism 17 is also shaped like a pipe and includes
an air intake port 19 at a distal end. The lower yarn suck-
ing, catching, and guiding mechanism 17 is configured
by arelay pipe 17a arranged so as to be vertically swing-
able with a shaft 18 as a center, and a coupling pipe (not
illustrated) configured to couple the relay pipe 17a and
a blower duct 60. The waxing device 24 is a device con-
figured to apply an appropriate wax on the travelling yarn
4.

[0024] The cleaning pipe 25 is a device configured to
suck and remove foreign substances attached to the trav-
elling yarn 4. A basal end 25b of the cleaning pipe 25 is
connected to the shutter device 29 (described later), and
asuction port 25a is formed at a distal end of the cleaning
pipe 25. The suction port 25a of the cleaning pipe 25 is
located in proximity to the travelling yarn 4 travelling be-
tween the waxing device 24 and the traverse drum 5.
[0025] As described above, in the present embodi-
ment, the yarn winding unit 2 includes a plurality of suc-
tion mechanisms configured to suck at least one of the
yarn 4 and the foreign substance. Specifically, the yarn
winding unit 2 includes the cleaning pipe 25 serving as
a yarn trap configured to suck the foreign substances
attached to the travelling yarn 4, and the upper yarn suck-
ing, catching, and guiding mechanism 20 (i.e., suction
mouth 22) configured to suck and catch the upper yarn
4U and guide the upper yarn 4U to the yarn joining device
14 as the suction mechanism.

(2) Schematic description of configuration of shutter de-
vice

[0026] The shutter device 29 and other devices will be
schematically described using FIG. 1. Each yarn winding
unit 2 includes the shutter device 29. The shutter device
29 is connected to the blower duct 60 by way of a blower
pipe 70. The blower duct 60 is extended along an arrang-
ing direction in which the plurality of yarn winding units
2 are arranged. The blower duct 60 is coupled to a blower
61 serving as a negative pressure generating source.
The blower 61 is common among the plurality of yarn
winding units 2 arranged. The shutter device 29 is ar-
ranged between the cleaning pipe 25 and the upper yarn
sucking, catching, and guiding mechanism 20, and the
blower 61.

[0027] Next, a structure of the shutter device 29 will be
schematically described using FIGS. 2 and 3. FIG. 2 is
a perspective view of the shutter device. FIG. 3 is a plan
view of the shutter device. In FIG. 3, however, a shutter
33, to be described later, is omitted. The shutter device
29 includes the shutter 33 (one example of switching
plate), and a casing 30 (one example of casing) . The
shutter 33 switches the conduction of air between the
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cleaning pipe 25 and the upper yarn sucking, catching,
and guiding mechanism 20, and the blower 61. The shut-
ter device 29 can be switched to a negative pressure
position of conducting the air between the blower 61 and
at least one of the cleaning pipe 25 and the upper yarn
sucking, catching, and guiding mechanism 20, and an
accumulated substance removing position of removing
the fiber waste accumulated in the casing 30 by operating
the shutter 33.

[0028] When the shutter 33 is at the negative pressure
position, air is conducted between the blower 61 and at
least one of the cleaning pipe 25 and the upper yarn
sucking, catching, and guiding mechanism 20. The suc-
tion operation is thereby executed. Specifically, the for-
eign substances attached to the travelling yarn are
sucked and removed by the cleaning pipe 25 at the time
of steady operation of the automatic winder 1, and the
upper yarn is sucked and caught, and guided to the yarn
joining device 14 by the upper yarn sucking, catching,
and guiding mechanism 20 in the yarn joining operation.
When the shutter 33 is at the accumulated substance
removing position, the fiber waste accumulated in the
casing 30 is removed. As a result, the accumulation of
the fiber waste inside the shutter device 29 used in the
automatic winder 1 is resolved.

[0029] The shutter device 29 can move the shutter 33
to a suction stop position at where the negative pressure
from the blower 61 does not act to the inside of the casing
30 by operating the shutter 33. In the automatic winder
1, when the shutter 33 is at the suction stop position, the
negative pressure does not act to the inside of the casing
30. Therefore, the operations of the cleaning pipe 25 and
the upper yarn sucking, catching, and guiding mecha-
nism 20 are stopped.

(3) Detailed description of configuration of shutter device

[0030] Next, a configuration of the shutter device 29
will now be described in detail using FIGS. 4 to 8. FIG.
4 is a plan view of a case of the shutter device. FIG. 5 is
a plan view of the shutter of the shutter device. FIG. 6 is
a plan view of a base member of the shutter device. FIG.
7 is a cross-sectional view taken along line VII-VII of FIG.
3. FIG. 8 is a cross-sectional view taken along line VIII-
VIl of FIG. 3. The casing 30 includes a base member 31
fixed to a frame (not illustrated) of the yarn winding unit
2, and a case member 32 attached to the base member
31.

[0031] The shutter device 29 includes the shutter 33
interposed between the base member 31 and the case
member 32. The casing 30 internally seals the shutter
33.The shutter device 29 includes a shutter driving mech-
anism 34 serving as a driving source configured to swing
the shutter 33.

[0032] As illustrated in FIG. 6, the base member 31 is
formed with a blower hole 31a (first opening) to which
the basal end of the blower 61 is connected. As illustrated
in FIG. 4, the case member 32 is formed with a suction
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hole 32b (third opening), to which a basal end 20c of the
upper yarn sucking, catching, and guiding mechanism
20 is connected, and a cleaning hole 32a (second open-
ing), to which a basal end 25b of the cleaning pipe 25 is
connected. The cleaning hole 32a, the suction hole 32b,
and the blower hole 31a are formed between the base
member 31 and the case member 32, and are commu-
nicated to each other through an internal space G where
the shutter 33 is swung.

[0033] Asillustratedin FIG. 5, the shutter 33 is formed
to a substantially fan shape, and is swingable with a swing
shaft 33a as a center so as to close or open each cleaning
hole 32a and suction hole 32b between the base member
31 and the case member 32. A hole 33b is formed on
one side in an arc direction on an outer peripheral side
of the shutter 33.

[0034] Asillustratedin FIGS. 1 and 2, the shutter driv-
ing mechanism 34 is configured by a stepping motor 35
arranged on the base member 31, and a drive transmit-
ting mechanism (not illustrated) (e.g., pulley fixed to
swing shaft of shutter 33, and flat belt wound around out-
put shaft of stepping motor 35 and pulley). An output of
the stepping motor 35 is transmitted to the shutter 33
through a timing belt and the pulley. Since the shutter 33
is driven by the stepping motor 35, the control of the driv-
ing source is simplified.

[0035] Next, anarrangementmode of the cleaning hole
32a and the suction hole 32b, and a shape of the shutter
33 will be described in detail. The internal space G con-
figured by the casing 30 will be described. As illustrated
in FIGS. 2 and 3, the internal space G is formed between
the base member 31 and the case member 32. The in-
ternal space G is a flat plate shaped space having a pre-
determined thickness formed between two flat plates.
The flat plate shaped internal space G has a fan shape
or a half moon shape when seen from a thickness direc-
tion (plan view) of a virtual flat plate. That is, the internal
space G has a shape including one part of an arc in plan
view. The blower hole 31a is formed at a middle in the
arc direction of an outer peripheral side portion in the
internal space G.

[0036] The suction hole 32b is a hole of a relatively
large diameter, and is arranged at the outer peripheral
side portion of the internal space G. The suction hole 32b
corresponds to the blower hole 31a in plan view, and is
located in a region on a counterclockwise side (first
swinging direction R1 side, to be described later) of the
arc direction of the blower 31a. The cleaning hole 32a is
a hole of a relatively small diameter, and is arranged at
the outer peripheral side portion of the internal space G.
The cleaning hole 32a is arranged proximate to the suc-
tion hole 32b, and is arranged on a clockwise side (sec-
ond swinging direction R2 side, to be described later) of
the arc direction in the figure. The cleaning hole 32a cor-
responds to the blower hole 31a in plan view, and is lo-
cated in a region on a clockwise side (second swinging
direction R2 side, to be described later) of the arc direc-
tion of the blower 31a. The positional relationship in the
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shutter swinging direction of each hole is opposite to the
case of the embodiment when the rotating direction of
the motor is different. As described above, the cleaning
hole 32a and the suction hole 32b are both arranged so
as to be shifted in the swinging direction of the shutter
33. The shutter device 29 is configured in such manner
so as to be able to selectively control the sucking by the
cleaning pipe 25 and the upper yarn sucking, catching,
and guiding mechanism 20.

[0037] As illustrated in FIG. 11, as will be described
later, the shutter 33 is arranged at a position proximate
to or making contact with an inner side surface of the
base member 31 in the internal space G. Therefore, the
shutter 33 is spaced apart from the case member 32, that
is, the internal space G is ensured between the shutter
33 and the case member 32. However, a tubular section
36 extending toward the base member 31 is formed at
the periphery of the cleaning hole 32a, and a distal end
of the tubular section 36 is extended to a position making
contact with or in proximity to the shutter 33.

[0038] As illustrated in FIGS. 2 and 10, the shutter 33
is swingable with the swing shaft 33a as the center. Spe-
cifically, the shutter 33 has the swing shaft 33a arranged
on a side opposite to the arc side of the internal space
Ginplanview, and therefore, the shutter 33 can be swung
in the first swinging direction R1 and the second swinging
direction R2 along a state in which an arc edge is prox-
imate to an arc edge of the internal space G. The hole
33b of the shutter 33 is formed at a second swinging
direction R2 side portion of the outer peripheral side por-
tion of the shutter 33. The hole 33b is formed at the same
radial position as the cleaning hole 32a and with a large
diameter. According to such a configuration, when the
shutter 33 is swung in the first swinging direction R1 or
the second swinging direction R2, only the cleaning hole
32a is opened or only the suction hole 32b is opened.
[0039] A position that can be taken by the shutter 33
will be described using FIGS. 10 to 17. FIGS. 10, 12, 14,
and 16 are plan views illustrating one state of an opera-
tion of the shutter device. FIGS. 11, 13, 15, and 17 are
schematic cross-sectional views illustrating one state of
the operation of the shutter device. As illustrated in FIGS.
10 and 11, when the shutter 33 is at the fully-closed po-
sition, the shutter 33 closes the blower hole 31a. Describ-
ing a specific position of the shutter 33, the fully-closed
position of the shutter 33 is a position in the middle in the
swinging direction, and the shutter 33 closes the blower
hole 31a at the position, as illustrated in FIG. 10.
[0040] Asillustratedin FIGS. 12 and 13, when the shut-
ter 33is at the first negative pressure position, the blower
hole 31a and the cleaning hole 32a are conducted or in
fluidic connection to operate the cleaning pipe 25. De-
scribing the specific position of the shutter 33, as illus-
trated in FIG. 12, the first negative pressure position of
the shutter 33 is a state in which the shutter 33 is further
swung in the first swinging direction R1 than the fully-
closed position, and although the shutter 33 closes the
majority of the blower hole 31a, the hole 33b of the shutter
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33 is overlapped with the cleaning hole 32a. Therefore,
only the cleaning hole 32a is opened.

[0041] AsillustratedinFIGS. 14 and 15, when the shut-
ter 33 is at the second negative pressure position, the
shutter 33 closes the cleaning hole 32a and conducts or
provides a fluidic connection between the blower hole
31a and the suction hole 32b to operate the upper yarn
sucking, catching, and guiding mechanism 20. Describ-
ing the specific position of the shutter 33, as illustrated
in FIG. 14, the second negative pressure position of the
shutter 33 is a state in which the shutter 33 is swung the
most in the second swinging direction R2, and although
the first swinging direction R1 side end of the shutter 33
closes the cleaning hole 32a, the blower hole 31a is not
closed. More specifically, a projection 33c of the shutter
33 closes the cleaning hole 32a, and the shutter 33 is
not overlapped with the suction hole 32b in plan view.
Therefore, only the suction hole 32b is opened. At the
time of operation, a flow rate of the suction hole 32b and
the periphery of the suction hole 32b (i.e., half on first
swinging direction R1 side in internal space G) is higher
than a flow rate of other portions in plan view in the in-
ternal space G, and thus the fiber waste is effectively
removed. Furthermore, as the distal end of the tubular
section 36 is brought into contact with or in proximity with
the shutter 33, air leakage from the cleaning hole 32a is
reduced.

[0042] AsillustratedinFIGS. 16 and 17, when the shut-
ter 33 is atthe accumulated substance removing position,
the blower hole 31a, and the suction hole 32b, and the
cleaning hole 32a are conducted with each other, so that
the fiber waste in the internal space G of the casing 30
is removed. Specifically, the fiber waste accumulated in
a first region A and a second region B of FIG. 16 is ef-
fectively removed. The first region A is one part of the
internal space G in the casing 30, and is an end spaced
apartin the second swinging direction R2 from the suction
hole 32b. The second region B is one part of the internal
space G in the casing 30, and is an end spaced apart in
the first swinging direction R1 from the suction hole 32b.
The second region B is close to the suction hole 32b in
the swinging direction, and thus can be cleaned to a cer-
tain extent even in the state (second negative pressure
position) of FIG. 14. The first region A, on the other hand,
is distant from the suction hole 32b in the swinging direc-
tion, and thus is not sufficiently cleaned in the state (sec-
ond negative pressure position) of FIG. 14.

[0043] The reason the fiber waste accumulated in the
first region A and the second region B of FIG. 16 is ef-
fectively removed when the shutter 33 is at the accumu-
lated substance removing position will be described be-
low. As illustrated in FIG. 16, the accumulated substance
removing position of the shutter 33 is a state in which the
shutter 33 is swung the mostin the first swinging direction
R1, and the peripheral portion of the cleaning hole 32a
of the blower 31a is opened. The blower hole 31a and
the suction hole 32b are conducted with each other but
are not linearly conducted, and thus the air forms a bent
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flow path and turbulence of air flow occurs in the casing
30, as illustrated in FIG. 17. As a result, the flow rate of
the region further to the cleaning hole 32a from the suc-
tion hole 32b and the region on the inner peripheral side
of the region (i.e., middle portion in internal space G in
swinging direction) is higher than the flow rate of other
portions in plan view in the internal space G, and thus
the removing effect of the fiber waste is obtained, and
the cleaning effect of the first region A and the second
region B is enhanced. More specifically, since the region
of high flow rate is spread further to the portion on the
second swinging direction R2 side than the blower 31a,
the cleaning effect of the first region A is enhanced.
[0044] Asillustratedin FIG. 17, a space where the fiber
waste can pass through is formed as the internal space
G between the shutter 33 and the casing 30. Thus, when
the shutter 33 is at the accumulated substance removing
position and the fiber waste accumulated in the casing
30 is removed, the fiber waste is moved through the
space between the shutter 33 and the casing 30. There-
fore, the fiber waste in the casing 30 is more reliably
removed.

(4) Control configuration

[0045] In FIG. 1, the automatic winder 1 includes the
unit control section 50. The unit control section 50 is a
computer system that includes a processor (e.g., CPU),
a storage device (e.g., ROM, RAM, HDD, SSD, etc.), and
various types of interfaces (e.g., A/D converter, D/A con-
verter, communication interface, etc.). The unit control
section 50 executes a program saved in the storage sec-
tion (corresponds to one part of or all of storage region
of storage device) to carry out various types of control
operations. The unit control section 50 may be configured
by asingle processor, but may be configured by a plurality
of processors independent for each control.

[0046] Some or all of the functions of each element of
the unit control section 50 may be realized as a program
executable with the computer system configuring the unit
control section 50. Specifically, control software for caus-
ing the CPU, and the like to fulfill the function of a shutter
control means 51 is stored in the ROM of the unit control
section 50. In addition, some of the functions of each
element of the control section may be configured by a
custom IC. Although not illustrated, a sensor configured
to detect size, shape, and position of a target, a sensor
and a switch configured to detect the state of each device,
as well as an information input device are connected to
the unit control section 50.

(5) Control operation

[0047] Control by the unit control section 50 and the
shutter control means 51 will be described below accord-
ing to FIG. 9. FIG. 9 is a flowchart illustrating a basic
control operation of the shutter device. The control flow-
chart described below is illustrative, and each step may
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be omitted and interchanged, as necessary. Further-
more, a plurality of steps may be simultaneously execut-
ed, or some or all of the steps of may be executed in an
overlapping manner. Moreover, each block of the control
flowchart is not limited to a single control operation, and
can be replaced with a plurality of control operations rep-
resented with the plurality of blocks.

[0048] First, the power of the automatic winder 1 is
turned ON. Immediately after the power is turned ON,
the shutter 33 is in the fully-closed position (FIGS. 10 and
11). In step S1, the shutter 33 is moved to the first neg-
ative pressure position (FIGS. 12 and 13), and the yarn
trap operation is carried out. Specifically, the shutter con-
trol means 51 transmits a control signal to the stepping
motor 35 to swing the shutter 33 to the first position. An
automatic doffing device (not illustrated) winds the yarn
4 from the yarn supplying bobbin 3 around the winding
tube 6, whereby the winding of the yarn 4 by the yarn
winding unit 2 is started. During the winding, the basal
end 25b of the cleaning pipe 25 is not closed by the shut-
ter 33, and hence the foreign substances (e. g., wax
powder, yarn waste, or the like attached to the yarn 4)
attached to the travelling yarn 4 are sucked and removed
by the blower duct 60 upon passing near the suction port
25a.

[0049] In step S2, the unit control section 50 deter-
mines whether a yarn joining request is made. When the
yarn joining request is not made (No in S2), the process
proceeds to step S5. When the yarn joining request is
made (Yes in S2), the process proceeds to step S3. In
step S3, the shutter 33 is moved to the second negative
pressure position (FIGS. 14 and 15), and the suction op-
eration is carried out. Specifically, the shutter control
means 51 transmits a control signal to the stepping motor
35 to move the shutter 33 to the second negative pres-
sure position. Thus, the suction mouth 22 of the upper
yarn sucking, catching, and guiding mechanism 20 is in
asucking state, and the yarn end from the outer periphery
of the package 7 is sucked and caught when the unit
control section 50 swings the upper yarn sucking, catch-
ing, and guiding mechanism 20. In step S4, the unit con-
trol section 50 waits until receiving a signal associated
with completion of the yarn joining operation from the
yarn joining device 14. When the unit control section 50
receives the signal, the shutter control means 51 trans-
mits an appropriate control signal to the stepping motor
35, and the process of the unit control section 50 pro-
ceeds to S5.

[0050] In step S5, the unit control section 50 deter-
mines whether or not a predetermined number of knots
is reached. When the predetermined number of knots is
not reached (No in S5), the process returns to S1. When
the predetermined number of knots has been reached
(Yes in S5), the process proceeds to step S6. The pre-
determined number of knots is not particularly limited,
and may be every constant time or may be appropriately
changed.

[0051] Instep S6, the shutter 33 is moved to the accu-
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mulated substance removing position (FIGS. 16 and 17),
and the cleaning operation of the shutter 29 is executed.
Specifically, the shutter control means 51 transmits a
control signal to the stepping motor 35 so as to move the
shutter 33 to the accumulated substance removing po-
sition. The fiber waste accumulated in the shutter device
29 is thereby sucked and collected by the blower duct 60.

2. Other Embodiment

[0052] One embodiment of the present invention has
been described, but the present invention is not limited
to the above-described embodiment, and various chang-
es can be made within a scope not departing from the
gist of the invention. In particular, a plurality of examples
and alternative embodiments described in the specifica-
tion can be arbitrarily combined, as necessary.

(1) The type of textile machine to which the shutter
device is applied is not limited to the automatic wind-
er.

(2) The type and number of suction mechanism are
not limited to the embodiment described above.

(3) The number, position, and mutual relationship of
the holes formed in the shutter device are not limited
to the embodiment described above.

[0053] The presentinvention can be widely applied to
the textile machine such as the automatic winder.

Claims
1. A textile machine (1) comprising:

a yarn winding unit (2) including a plurality of
suction mechanisms (20, 25) configured to carry
out processing of a yarn or cleaning;
anegative pressure generating source (61) con-
figured to generate a negative pressure; and

a shutter device (29) arranged between the plu-
rality of suction mechanisms (20, 25) and the
negative pressure generating source (61) and
including a switching plate (33) configured to
switch conduction of air between the plurality of
suction mechanisms (20, 25) and the negative
pressure generating source (61), and a casing
(30) configured to interiorly seal the switching
plate (33)

wherein the shutter device (29) is configured to
operate the switching plate (33) to switch to a
negative pressure position of conducting air be-
tween at least one of the plurality of suction
mechanisms (20, 25) and the negative pressure
generating source (61), and an accumulated
substance removing position of removing fiber
waste accumulated in the casing (30).
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2,

The textile machine (1) according to claim 1, wherein
a space (G) through which the fiber waste passes is
formed between the switching plate (33) and the cas-
ing (30).

The textile machine (1) according to claim 2, wherein
the space (G) is a flat plate shaped space having a
predetermined thickness.

The textile machine (1) according to claim 3, wherein
the flat plate shaped space (G) has a fan shape or
a half moon shape when seen from a thickness di-
rection of a flat plate.

The textile machine (1) according to any one of
claims 1 to 4, wherein the shutter device (29) is con-
figured to operate the switching plate (33) to move
the switching plate (33) to a suction stop position at
which negative pressure from the negative pressure
generating source (61) does not act to the inside of
the casing (30).

The textile machine (1) according to any one of
claims 1 to 5, wherein the shutter device (29) further
includes a driving source configured to drive the
switching plate (33), and the driving source is a step-
ping motor (35).

The textile machine (1) according to any one of
claims 1 to 6, wherein the textile machine (1) is an
automatic winder (1) configured to wind a yarn un-
wound from a yarn supplying bobbin around a wind-
ing tube (6) while traversing to form a package (7),
and the plurality of suction mechanisms are an upper
yarn sucking, catching, and guiding mechanism (20)
and a cleaning pipe (25).

The textile machine according to any one of claims
1to 7, wherein the switching plate (33) is swingable
in the casing (30), and the accumulated substance
removing position of the switching plate (33) is a po-
sition of removing the fiber waste accumulated in at
least one of the ends in a swinging direction of the
switching plate (33) of a space (G) region in the cas-
ing (30).

The textile machine (1) according to any one of
claims 1 to 8, wherein

the plurality of suction mechanisms include a first
suction mechanism (25) and a second suction mech-
anism (20);

the casing (30) includes a first opening (31a), to
which a basal end of the negative pressure gener-
ating source (61) is connected, a second opening
(32a), to which a basal end of the first suction mech-
anism (25) is connected, and a third opening (32b),
to which a basal end of the second suction mecha-
nism (20) is connected;



10.

15 EP 3 360 831 A1

the negative pressure position of the switching plate
(33) includes a first negative pressure position of
conducting the first opening (31a) and the second
opening (32a) to operate the first suction mechanism
(25), and a second negative pressure position of con-
ducting the first opening (31a) and the third opening
(32b) to operate the second suction mechanism (20);
and

when the switching plate (33) is at the accumulated
substance removing position, the first opening (31a),
and the second opening (32a) and the third opening
(32b) are conducted to each other.

The textile machine (1) according to claim 9, wherein
when the switching plate (33) is at the accumulated
substance removing position, the first opening (31a)
and the second opening (32a) are conducted, and
the switching plate (33) is at a position of shielding
air linearly flowing from the second opening (32a)
toward the first opening (31a).
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