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(54) Duct for textile machine and textile machine equipped with the same

(57) A blower duct is formed such that a cross-sec-
tional shape cut at a plane perpendicular to a suctioning
direction by a blower box (negative pressure source) is
a polygon. The blower duct (20) includes a first wall sur-
face formed to a planar shape so as to become one sur-
face that configures the cross-sectional shape. The first

wall surface is formed with a first air inflow hole (31) for
supplying suction force to each winding unit of an auto-
matic winder (10). An opposing surface wall facing the
first air inflow hole (31) is formed inclined with respect to
the first wall surface. A cyclone flow generates in the
blower duct (20) by the first air inflow hole (31) and the
suction force of the blower box.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a duct arranged
in a textile machine, and more specifically, to removing
yarn waste in the duct.

2. Description of the Related Art

[0002] A conventionally known duct for textile machine
has a configuration of being connected to a negative
pressure source such as a blower box and supplying a
suction force to each part of the textile machine. This
type of duct is disclosed in Japanese Unexamined Pub-
lication No. 9-53766 and Japanese Examined Utility
Model Publication No. 49-10328.
[0003] A duct for spinning machine disclosed in Japa-
nese Unexamined Patent Publication No. 9-53766 is con-
figured by configuring pieces obtained by dividing a tu-
bular duct into plurals at a plane intersecting both ends
thereof and to a shape the configuring pieces of at least
the same shape can be stacked in great numbers. With
such a configuration, Japanese Unexamined Patent
Publication No. 9-53766 enables each configuring piece
to be easily stacked in packaging so that a more efficient
packaging can be carried out. A duct disclosed in Japa-
nese Examined Utility Model Publication No. 49-10328
conveys waste material into a casing having a curved
inner side surface without settling by generating eddying
flow of air and contamination.

SUMMARY OF THE INVENTION

[0004] In a textile machine such as an automatic wind-
er, yarn waste produced through splicing task and the
like is sent into a duct from a winding unit, and then dis-
charged to the outside through the duct. However, in the
duct having a polygonal cross-sectional shape as dis-
closed in Japanese Unexamined Patent Publication No.
9-53766, a flow of air stagnates at the bottom or the cor-
ner of the duct, and the yarn waste sometimes remains
in the duct.
[0005] In this regard, an ability to convey waste mate-
rial in the duct by generating eddying flow is enhanced
in Japanese Examined Utility Model Publication No.
49-10328. However, the duct in which the inner side sur-
face is formed to a curved shape needs to be manufac-
tured through complicating steps of processing a sheet
metal to a curved surface and welding the spliced points.
In the case of a duct formed to a cylindrical shape, a
piping and the like for supplying the suction force to each
part of the winding unit or the like needs to be attached
to the curved surface, and thus the winding unit and the
duct cannot be easily connected.
[0006] The present invention was made in view of the

above circumstances. According to the present inven-
tion, a duct for textile machine that can effectively remove
the yarn waste in the duct and that can be easily manu-
factured is provided.
[0007] The problems to be solved by the present in-
vention are as described above, and the means for solv-
ing such problems and the effects thereof will be de-
scribed below.
[0008] According to one aspect of the present inven-
tion, the following configuration is provided for a duct for
textile machine for suctioning and removing yarn waste
by a negative pressure source arranged at an end. In
other words, the duct is formed such that a cross-sec-
tional shape cut at a plane perpendicular to a suctioning
direction by the negative pressure source is a polygon.
A cyclone flow is generated in the duct.
[0009] With this configuration, even the yarn waste that
tends to remain in the blower duct can be effectively re-
moved by the cyclone flow. Therefore, the suction force
of the negative pressure source necessary for removing
the yarn waste can be reduced, thereby achieving energy
conservation. As the blower duct is configured such that
the cross-sectional shape is a polygon, the duct can be
easily manufactured by combining or bending plate-
shaped members that are easy to process.
[0010] The duct for textile machine is preferably con-
figured as below. In other words, the duct includes a duct
wall surface formed to a planar shape so as to become
one surface that configures the cross-sectional shape.
The duct wall surface is formed with one, or two or more
air inflow holes for supplying suction force to each part
of the textile machine. An inner wall facing the air inflow
hole is formed inclined with respect to the duct wall sur-
face.
[0011] With this configuration, the air flowed in from
the air inflow hole is guided in the constant direction by
the inclined inner wall, so that the cyclone flow can be
efficiently generated in the duct. Therefore, the cyclone
flow can be generated with a simple configuration of form-
ing the air inflow hole. Furthermore, since the duct wall
surface with the air inflow hole is formed to a planar
shape, the structure of the connecting portion of the suc-
tion path configured in the textile machine and the air
inflow hole can be simplified.
[0012] In the duct for textile machine, the cross-sec-
tional shape is preferably a polygon having five or more
vertices.
[0013] With this configuration, as the number of verti-
ces becomes greater, the cross-sectional shape of the
duct becomes a shape close to a circle. Therefore, the
cyclone flow can be easily generated in the duct, and the
yarn waste in the duct can be effectively removed.
[0014] In the duct for textile machine, an inscribed cir-
cle of maximum diameter that inscribes the cross-sec-
tional shape preferably comes into contact with all sides
configuring the cross-sectional shape.
[0015] With this configuration, the flow of the cyclone
flow is not inhibited by the shape of the duct, and the
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ability to remove the yarn waste can be enhanced.
[0016] According to a second aspect of the present
invention, a textile machine includes the duct for the tex-
tile machine and a blower box serving as the negative
pressure source connected to the duct.
[0017] With this configuration, there is provided a tex-
tile machine capable of reducing the capacity of the blow-
er box and effectively suppressing the yarn waste from
remaining in the duct.
[0018] According to a third aspect of the present in-
vention, the following configuration is provided for a duct
for textile machine for suctioning and removing yarn
waste by a negative pressure source arranged at an end.
In other words, the duct is formed such that a cross-sec-
tional shape cut at a plane perpendicular to a suctioning
direction by the negative pressure source is a polygon.
The duct includes a duct wall surface formed to a planar
shape so as to become one surface that configures the
cross-sectional shape. The duct wall surface is formed
with one, or two or more air inflow holes for supplying
suction force to each part of the textile machine. An inner
wall facing the air inflow hole is formed inclined with re-
spect to the duct wall surface.
[0019] With this configuration, the air flowed in from
the air inflow hole is guided in the constant direction by
the inclined inner wall, so that even the yarn waste that
tends to remain in the duct can be effectively removed.
Therefore, the suction force of the negative pressure
source necessary for removing the yarn waste can be
reduced, thereby achieving energy conservation. As the
blower duct is configured such that the cross-sectional
shape is a polygon, the duct can be easily manufactured
by combining or bending plate-shaped members that are
easy to process. Furthermore, since the duct wall surface
formed with the air inflow hole is formed to a planar shape,
the structure of the connecting portion of the suction path
configured in the textile machine and the air inflow hole
can be simplified.
[0020] Other features, elements, processes, steps,
characteristics and advantages of the present invention
will become more apparent from the following detailed
description of preferred embodiments of the present in-
vention with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Fig. 1 is a perspective view illustrating one part
of an automatic winder according to one embodiment of
the present invention;
[0022] Fig. 2 is a perspective view illustrating a state
of a blower duct of the present embodiment;
[0023] Fig. 3 is a front view illustrating a state of the
blower duct of the present embodiment;
[0024] Fig. 4 is a cross-sectional view in which the
blower duct of the present embodiment is cut along a
plane perpendicular to a suctioning direction of a blower
box;
[0025] Fig. 5 is a front cross-sectional view of the blow-

er duct schematically illustrating the state of air-flow in
the blower duct;
[0026] Fig. 6 is a cross-sectional view in which a blower
duct of a variant is cut along a plane perpendicular to the
suctioning direction of the blower box;
[0027] Fig. 7 is a schematic view illustrating an internal
average flow rate distribution in the blower duct (hexag-
onal cross-section) of the present embodiment;
[0028] Fig. 8 is a schematic view illustrating an internal
average flow rate distribution in the blower duct (penta-
gon cross-section) of the variant;
[0029] Fig. 9 is a schematic view illustrating an internal
average flow rate distribution in the conventional blower
duct (rectangular cross-section); and
[0030] Fig. 10 is a schematic view illustrating an aver-
age flow rate distribution in the blower duct configured
to a cylindrical shape.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0031] Hereinafter, the preferred to embodiments of
the present invention will be described with reference to
the drawings.
Fig. 1 is a perspective view illustrating one part of an
automatic winder 10 according to one embodiment of the
present invention.
[0032] As illustrated in Fig. 1, the automatic winder 10
serving as a textile machine includes an automatic winder
frame 12, a plurality of winding units 11, a blower duct
20, and a package conveyor 75.
[0033] Although not illustrated in the figure, the auto-
matic winder 10 also includes a blower box (negative
pressure source) arranged at one end in a direction the
winding units 11 are lined, a frame control device, an
automatic doffing device, and the like. The blower box
generates the suction force at each winding unit 11. The
frame control device is provided to control each part of
the winding unit 11. The automatic doffing device auto-
matically replaces the package in a fully wound state
formed in each winding unit 11 with an empty winding
bobbin 70. The package in the fully wound state taken
up from the winding unit 11 by the automatic doffing de-
vice is conveyed to an appropriate location by the pack-
age conveyor 75.
[0034] The automatic winder frame 12 is formed to a
framework shape so as to support the winding unit 11,
the blower duct 20, the package conveyor 75, the auto-
matic doffing device, and the like. The winding unit 11
forms a package of a predetermined shape with a pre-
determined length by winding the yarn unwound from a
yarn feeding bobbin to the winding bobbin 70 while tra-
versing, and is lined in the automatic winder frame 12.
[0035] The blower duct 20 supplies the suction force
of the blower box to each winding unit 11 in a distributed
manner, and has one end in the longitudinal direction
connected to the blower box. The blower duct 20 is in-
stalled in the automatic winder frame 12 so as to face
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the side at the rear surface side of the winding unit 11.
The winding unit 11 is thereby supported by the blower
duct 20 from the rear surface side. A first air inflow hole
31, a second air inflow hole 32, and a third air inflow hole
33 are formed at an outer wall on a front surface side of
the blower duct 20. The suction force of the blower box
is supplied to each part of the winding unit 11 through
such air inflow holes. The details of the blower duct 20
will be described in detail below.
[0036] The details of the winding unit 11 will now be
described. The winding unit 11 includes, for the main
configuration, a magazine supply device 61, a yarn feed-
ing bobbin holder 62, an unwinding assisting device 63,
a tension exerting device 64, a splicer device 65, a yarn
defect detecting device 66, and a winding drum 69.
[0037] As illustrated in Fig. 1, the magazine supply de-
vice 61 is supported by a supporting frame diagonally
extending upward of a front surface from the lower part
of the winding unit 11. In the magazine supply device 61,
the yarn feeding bobbin can be set in an inclined orien-
tation to each accommodation hole (not illustrated) of a
magazine pocket arranged at a distal end portion of the
supporting frame. The magazine pocket can be intermit-
tently rotating-feed driven by a motor (not illustrated),
where the yarn feeding bobbin is supplied to the yarn
feeding bobbin holder 62 by the intermittent drive and a
control valve (not illustrated) of the magazine pocket.
[0038] The magazine supply device 61 includes a suc-
tion unit arranged at a central part of the upper part of
the magazine pocket, where the yarn end of the yarn
feeding bobbin set in the accommodation hole is suc-
tioned by the suction unit. The suction unit is connected
to the third air inflow hole 33 by way of a hose.
[0039] The yarn feeding bobbin holder 62 is provided
to set the yarn feeding bobbin at an unwinding position,
and includes a movement means for moving the yarn
feeding bobbin received from the magazine pocket to the
unwinding position. The yarn feeding bobbin supplied
from the magazine supply device 61 is thereby set at an
appropriate position of the winding unit 11.
[0040] The unwinding assisting device 63 exerts an
appropriate tension to a balloon formed at the upper part
of the yarn feeding bobbin. The unwinding assisting de-
vice 63 exerts an appropriate tension to the balloon by
lowering a regulation member covered on a core tube of
the yarn feeding bobbin in conjunction with the unwinding
of the yarn from the yarn feeding bobbin.
[0041] The tension exerting device 64 enhances the
quality of the package by exerting a predetermined ten-
sion on the traveling yarn. The tension exerting device
64 may be a gate type or a disc type.
[0042] The splicer device 65 splices a lower yarn on
the yarn feeding bobbin side and an upper yarn on the
package side at the time of yarn cutting performed when
the yarn defect detecting device 66 detects yarn defect
or at the time of yarn breakage during unwinding from
the yarn feeding bobbin.
[0043] The yarn defect detecting device 66 includes a

sensor for detecting a yarn thickness, and detects the
yarn defect by monitoring a yarn thickness signal from
the sensor. A cutter (not illustrated), which immediately
cuts the yarn when the yarn defect is detected, is ar-
ranged near the yarn defect detecting device 66.
[0044] A lower yarn guiding pipe 67 for capturing the
lower yarn on the yarn feeding bobbin side and guiding
the same to the splicer device 65, and an upper yarn
guiding pipe 68 for capturing the upper yarn on the pack-
age side and guiding the same to the splicer device 65
are arranged on the lower side and the upper side of the
splicer device 65. The lower yarn guiding pipe 67 and
the upper yarn guiding pipe 68 are rotatably attached
with respect to the main body of the winding unit 11.
[0045] A suction port 71 is formed at the distal end of
the lower yarn guiding pipe 67, and a suction mouth 72
is attached to the distal end of the upper yarn guiding
pipe 68. The upper yarn guiding pipe 68 is connected to
the first air inflow hole 31 of the blower duct 20, so that
the suction flow can be generated at the suction mouth
72 at the distal end. The suction mouth 72 is formed to
an elongated shape such that the suction unit encom-
passes the width of the package to capture the yarn end
on the surface of the package. The lower yarn guiding
pipe 67 is connected to the second air inflow hole 32 of
the blower duct 20, so that the suction flow can be gen-
erated at the suction port 71. The winding unit 11 is ar-
ranged with a shutter device (not illustrated), so that
whether or not to act the suction force on the suction port
71 of the lower yarn guiding pipe 67 and the suction mouth
72 of the upper yarn guiding pipe 68 can be switched by
the shutter device.
[0046] With such a configuration, the lower yarn guid-
ing pipe 67 suctions and captures the lower yarn at the
capturing position, and thereafter rotates upward to guide
the lower yarn to the splicer device 65 during splicing.
The upper yarn guiding pipe 68 rotates to the capturing
position on the upper side, suctions and captures the
upper yarn present on the surface of the package, and
then rotates downward to guide the upper yarn to the
splicer device 65. In the splicer device 65, the splicing
task of the upper yarn and the lower yarn is carried out,
and the extra yarn is appropriately cut. The cut yarn is
suctioned as yarn waste by the lower yarn guiding pipe
67 and the upper yarn guiding pipe 68, and sent into the
blower duct 20 through the first air inflow hole 31 and the
second air inflow hole 32.
[0047] The winding drum 69 rotatably drives the pack-
age (winding bobbin 70), and is connected to a drive mo-
tor (not illustrated). A traverse groove is formed on the
peripheral surface of the winding drum 69, where the
yarn is wound up by the package while being traversed
by the traverse groove.
[0048] The blower duct 20 will now be described with
reference to Figs. 2, 3, 4, and 5. Fig. 2 is a perspective
view illustrating a state of the blower duct 20 of the
present embodiment. Fig. 3 is a front view of the blower
duct 20. Fig. 4 is a cross-sectional view in which the blow-

5 6 



EP 2 166 134 A1

5

5

10

15

20

25

30

35

40

45

50

55

er duct 20 is cut along a plane perpendicular to a suc-
tioning direction of the blower box. Fig. 5 is a front cross-
sectional view of the blower duct 20 schematically illus-
trating the state of air flow in the blower duct 20.
[0049] As illustrated in Fig. 2, the blower duct 20 is
formed to a tubular shape in which the cross-sectional
shape cut along a plane perpendicular to the suctioning
direction of the blower box is a hexagonal shape. Spe-
cifically, the cross-sectional shape has a hexagonal
shape as if one of two sets of opposing corners of the
rectangle is cut off. The blower duct 20 is manufactured
by performing bend processing on the sheet metals and
combining such sheet metals. As previously described,
the blower box is connected to the end of the blower duct
20, and the blower box acts the suction force to the inside
of the blower duct 20.
[0050] As illustrated in Figs. 2 and 3, an air inflow hole
is formed at the wall surface on the front surface side of
the blower duct 20. The air inflow hole and the wall sur-
face where the air inflow hole is formed will be described
below. As illustrated in Fig. 3, the first air inflow hole 31
is formed at a first wall surface 35 positioned on the upper
side in front view, and the second air inflow hole 32 and
the third air inflow hole 33 are formed at a second wall
surface 36 positioned on the lower side in front view. As
illustrated in Fig. 4, the first wall surface 35 is formed to
a planar shape, and is arranged in a direction substan-
tially perpendicular to the ground plane of the automatic
winder 10. The first wall surface 35 is configured such
that one end is connected to the upper surface of the
blower duct 20 and the other end is connected to the
second wall surface 36. The second wall surface 36 is
formed to a planar shape, and is configured to incline
from the connecting portion with the first wall surface 35
so as to approach the rear surface side in the downward
direction to be connected to the lower surface of the blow-
er duct 20.
[0051] The first air inflow hole 31 is arranged at the
uppermost side of the air inflow holes, and is formed as
a through-hole at the first wall surface 35. The first air
inflow hole 31 is attached with a piping for supplying the
suction force to the suction mouth 72 of the upper yarn
guiding pipe 68, so that the suction flow generates at the
suction mouth 72 through the piping. The diameter of the
first air inflow hole 31 of the present embodiment is
formed larger than the diameters of the second air inflow
hole 32 and the third air inflow hole 33. Thus, the inflow
amount of air that flows in from the first air inflow hole 31
into the blower duct 20 is also large compared to the
inflow amount that flows in from other air inflow holes.
[0052] The second air inflow hole 32 is at the position
on the lower side of the first air inflow hole 31, and is
formed as a through-hole at the upper part of the second
wall surface 36. The second air inflow hole 32 is attached
with a piping for supplying the suction force to the suction
port 71 of the lower yarn guiding pipe 67, so that the
suction flow generates at the suction port 71 through the
piping.

[0053] The third air inflow hole 33 is arranged at the
lowermost side of the air inflow holes, and is formed as
a through-hole at the second wall surface 36. The third
air inflow hole 33 is arranged on the left side of the second
air inflow hole 32 in front view. The third air inflow hole
33 is attached with a hose for supplying the suction force
to the suction unit of the magazine supply device 61, so
that the suction force acts on the suction unit through the
hose. The suction unit connected to the magazine supply
device 61 is constantly in a suctioning state, and thus the
air suctioned from the suction unit continuously flows into
the duct from the third air inflow hole 33.
[0054] The first wall surface 35 and the second wall
surface 36 formed with air inflow holes are made of plane
sheet metal. Therefore, a fixing tool for attaching the pip-
ing and the hose for supplying the suction force to each
part (suction mouth 72, suction port 71, and magazine
supply device 61) of the winding unit 11 can be easily
installed on a plane portion. In order to appropriately sup-
ply the suction force of the blower box to the winding unit
11 side, a gap needs to be prevented from being formed
at the connecting portion of the blower duct 20 and the
piping or the like. In this regard, the attachment surface
of the fixing tool is formed to a planar shape in the present
embodiment, as described above, and thus the attach-
ment structure for attaching the piping can be easily con-
figured and the attachment task can be easily carried out
compared to the cylindrical blower duct of the related art
in which the attachment surface is formed with a curved
surface.
[0055] As illustrated in Fig. 4, an opposing surface wall
38 to which the first air inflow hole 31 faces in the blower
duct 20 is formed to an inclined shape so as to approach
the rear surface side in the downward direction. The first
wall surface 35 is configured to be substantially perpen-
dicular to the installation surface of the automatic winder
10, as described above, and thus the opposing surface
wall 38 is inclined with respect to the first wall surface
35. Therefore, the air flowed into the blower duct 20 from
the first air inflow hole 31 formed at the first wall surface
35 is guided in the downward direction along the inclina-
tion of the opposing surface wall 38. As the air flowed in
from the first air inflow hole 31 is guided in a constant
direction, an air current generates in the blower duct 20
as if drawing a circle.
[0056] The blower duct 20 of the present embodiment
is configured such that the inner side surfaces (inner
walls) of all the sheet metals configuring the inner wall
of the blower duct 20 come into contact with an inscribed
circle 50 of maximum diameter illustrated with a chain
line of Fig. 4. Therefore, the air flowed in from the first air
inflow hole 31 can smoothly flow without being subjected
to a large interference by the inner wall of the blower duct
20.
[0057] With such a configuration, the suction force of
the blower box is supplied to each winding unit 11 through
the blower duct 20. In the winding unit 11, the shutter on
the winding unit 11 side is opened to act the suction force
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on the upper yarn guiding pipe 68 and the lower yarn
guiding pipe 67 when the splicing task is carried out. The
unnecessary yarn waste produced by the splicing task
is suctioned from the suction mouth 72 of the upper yarn
guiding pipe 68 and the suction port 71 of the lower yarn
guiding pipe 67, and suctioned into the blower duct 20
from the first air inflow hole 31 and the second air inflow
hole 32. The air continuously flows in from the third air
inflow hole 33. As the inflow amount of air of the first air
inflow hole 31 is large in the present embodiment, the air
that flows in from the second air inflow hole 32 and the
third air inflow hole 33 joins with the flow of air generated
by the air that flows in from the first air inflow hole 31.
[0058] As illustrated with an outlined arrow of Fig. 5, a
force of being pulled toward the blower box side is acted
by the suction force from the blower box in the blower
duct 20. The suction force of the blower box and the flow
of air guided in the constant direction by the opposing
surface wall 38 cooperate to generate a cyclone flow that
rotates in a spiral shape in the blower duct 20. The yarn
waste delivered into the duct from the first air inflow hole
31, the second air inflow hole 32, and the third air inflow
hole 33 gets involved in the cyclone flow and is delivered
in the suctioning direction without remaining at the bottom
of the blower duct 20. The yarn waste delivered to the
blower box by the cyclone flow is collected in a dust box
(not illustrated).
[0059] A variant of the blower duct 20 formed with a
pentagonal cross-section will now be described with ref-
erence to Fig. 6. The variant has a configuration similar
to the above-described configuration other than that the
cross-sectional shape of a blower duct 90 is a pentagon
shape, and thus same reference numerals may be de-
noted in the figure for portions similar to the above-de-
scribed embodiment, and the description thereof will not
be given.
[0060] As illustrated in Fig. 6, the blower duct 90 of the
variant is formed to a tubular shape by performing ap-
propriate processing on the sheet metal such that the
cross-sectional shape becomes a pentagon shape. The
blower box is connected to the end of the blower duct
90, and the suction flow toward the blower box is gener-
ated in the blower duct 90.
[0061] A front wall 95 on the front surface side is sub-
stantially perpendicular to the ground plane of the auto-
matic winder 10. The front wall 95 is formed with a first
air inflow hole 91, a second air inflow hole 92, and a third
air inflow hole 93 as through-holes in order from the top.
The diameter of the first air inflow hole 91 is formed to
be larger than the second air inflow hole 92 and the third
air inflow hole 93, and the inflow amount of air that flows
in from the first air inflow hole 91 is also the largest.
[0062] An opposing surface wall 98 facing the first air
inflow hole 91 is formed to an inclined shape so as to
approach the rear surface side in the downward direction.
The air flowed in from the first air inflow hole 91 is guided
by an inclined surface of the opposing surface wall 98,
so that the flow of air flow in a constant direction gener-

ates in the blower duct 90 as if drawing a circle. The flow
of the air flow and the suction flow generated by the blow-
er box generate the cyclone flow. Since the inner walls
of all the sheet metals configuring the cross-sectional
shape of the blower duct 90 are formed to come into
contact with the inscribed circle 50 of maximum diameter
in the blower duct 90, the flow of the generated cyclone
flow will not be inhibited.
[0063] The flow of air that flows in from the second air
inflow hole 92 and the third air inflow hole 93 joins the
cyclone flow, and the yarn waste flowed in from the sec-
ond air inflow hole 92 and the third air inflow hole 93 is
also delivered by the cyclone flow. Thus, even in the blow-
er duct 90 having a pentagonal cross-section, the cyclone
flow can be generated at the interior, and the yarn waste
that tends to remain in the blower duct 90 can be effec-
tively removed.
[0064] The simulation results of the air current in four
types of blower ducts having different cross-sectional
shapes will now be described with reference to Figs. 7
to 10. Figs. 7 to 10 schematically illustrate, in plan view,
the average flow rate distribution (contour distribution) at
the position of 10 mm from the bottom surface of the
blower duct. The blower box is connected to one end
(end on lower side in the figure) of the blower duct illus-
trated in Figs. 7 to 10, and the suction force is generated
in the direction toward the blower box. The air from the
lower yarn guiding pipe 67, the upper yarn guiding pipe
68, and the magazine supply device 61 flow into the blow-
er duct through the air inflow holes.
[0065] Fig. 7 is a simulation result for the blower duct
20 (hexagonal cross-section) illustrated in Fig. 4 and the
like. Fig. 8 is a simulation result for the blower duct 90
(pentagonal cross-section) illustrated in Fig. 6. In the
present simulation experiment, the experiment was con-
ducted for the conventional blower duct having a rectan-
gular cross-section and the blower duct having a circular
cross-section. The case of rectangular cross-section is
illustrated in Fig. 9, and the case of circular cross-section
is illustrated in Fig. 10. The simulation results illustrated
in Figs. 7 to 10 all show the average flow rate distribution
at the height 10 mm above the inner bottom surface of
the blower duct (in the case of circular cross-section,
height 10 mm above from the lowermost end of the inner
surface). The average flow rate distribution is the contour
distribution showing the portion where the absolute value
of the speed at the relevant location is equal for every 1
m/s. Large disturbance in the distribution diagram indi-
cates that the turbulence of the air flow in the duct is
large, and small disturbance in the distribution diagram
indicates that the turbulence of the air flow in the duct is
small.
[0066] As illustrated in Figs. 7 to 10, the turbulence of
the air flow occurs in all four types of blower ducts due
to the lowering of the suction force that occurs since the
pressure loss becomes large as the distance from the
blower box becomes greater, and the inflow air that flows
in from the air inflow holes. However, in the blower duct

9 10 



EP 2 166 134 A1

7

5

10

15

20

25

30

35

40

45

50

55

having a hexagonal cross-section illustrated in Fig. 7, the
turbulence of the air flow is small compared to other blow-
er ducts with different cross-sectional shapes. In the cy-
lindrical blower duct illustrated in Fig. 10, the influence
of the inflow air from the air inflow holes is large since
the cross-sectional area is small compared to the blower
ducts of other shapes, and thus the turbulence of the air
flow is assumed to be strong.
[0067] As previously described, the blower duct having
a polygonal cross-section in which the number of vertices
is five or more as in the above-described embodiment
and the variant can efficiently generate the cyclone flow
at the interior, and thus a loss speed in the suctioning
direction is small and a delivery ability of the yarn waste
is high compared to the conventional blower duct. From
the experimental results, the loss speed is small and the
turbulence of the air flow is small in the blower duct having
a hexagonal cross-section, in particular, and thus such
a blower duct is suitable in the simulation results in terms
of effectively removing the yarn waste.
[0068] As described above, the blower duct 20 of the
present embodiment is configured as below. The blower
duct 20 is formed such that the cross-sectional shape cut
at the plane perpendicular to the suctioning direction by
the blower box (negative pressure source) is a polygon.
In addition, the blower duct 20 is configured to generate
the cyclone flow in the blower duct 20.
[0069] With this configuration, even the yarn waste that
tends to remain in the blower duct 20 can be effectively
removed by the cyclone flow. The suction force of the
negative pressure source necessary for removing the
yarn waste thus can be reduced, thereby achieving en-
ergy conservation. As the blower duct is configured such
that the cross-sectional shape is a polygon, the blower
duct 20 can be easily manufactured by combining or
bending sheet plates (plate-shaped member) that are
easy to process.
[0070] The blower duct 20 of the present embodiment
is configured as below. The blower duct 20 includes the
first wall surface 35 formed to a planar shape so as to
become one surface that configures the cross-sectional
shape. The first wall surface 35 is formed with the first
air inflow hole 31 for supplying the suction force to each
winding unit 11 of the automatic winder 10. The opposing
surface wall 38 facing the first air inflow hole 31 is formed
inclined with respect to the first wall surface 35.
[0071] With this configuration, the air flowed in from
the first air inflow hole 31 is guided in the constant direc-
tion by the inclined opposing surface wall 38, whereby
the cyclone flow can be efficiently generated in the blower
duct 20. Therefore, the cyclone flow can be generated
with a simple configuration of forming the first air inflow
hole 31. Furthermore, since the first wall surface 35 with
the first air inflow hole 31 is formed to a planar shape,
the structure of the connecting portion of the suction path
for supplying the suction force to the winding unit 11 con-
figured in the automatic winder 10 and the first air inflow
hole 31 can be simplified. In the present embodiment and

the variant, the diameter of the first air inflow hole 31 is
formed the largest of the diameters of the air inflow holes,
and thus the inflow amount of air is also large. Therefore,
the flow of air introduced from the first air inflow hole 31
becomes dominant when the shutter device is opened,
whereby the cyclone flow can be effectively generated.
[0072] The blower duct 20 of the present embodiment
is configured such that the cross-sectional shape is a
hexagon (polygon in which the number of vertices is five
or more).
[0073] With this configuration, the cross-sectional
shape of the blower duct 20 becomes close to a circle
as the number of vertices becomes greater. Therefore,
the cyclone flow can be easily generated in the blower
duct 20, and the yarn waste in the blower duct 20 can be
effectively removed.
[0074] In the blower duct 20 of the present embodi-
ment, the inscribed circle 50 of maximum diameter that
inscribes the cross-sectional shape comes into contact
with all sides configuring the cross-sectional shape.
[0075] With this configuration, the flow of the cyclone
flow is not inhibited by the shape of the blower duct 20,
whereby the ability to remove the yarn waste can be en-
hanced.
[0076] The automatic winder (textile machine) 10 of
the present embodiment includes the blower duct 20, and
the blower box serving as the negative pressure source
connected to the blower duct 20.
[0077] With this configuration, the capacity of the blow-
er box can be reduced, and the yarn waste can be effec-
tively suppressed from remaining in the blower duct 20.
[0078] The preferred embodiment of the present in-
vention has been described above, however, the above-
described configuration may be further changed as be-
low.
[0079] The configuration of the air inflow hole formed
in the blower duct of the above-described embodiment
can be appropriately changed. For example, in the blower
duct formed to have a hexagonal cross-sectional shape,
the second air inflow hole and the third air inflow hole
may be formed at the first wall surface 35 on the upper
side in addition to the first air inflow hole 31. In this man-
ner, the number of arrangements and the arrangement
area of the air inflow hole for supplying the suction force
to each winding unit 11 can be changed according to the
situation.
[0080] In the above-described embodiment, all the
sheet metals configuring the inner wall of the blower duct
20 come into contact with the inscribed circle 50 of max-
imum diameter. However, in place of such a configura-
tion, the blower duct may have a configuration including
an inner wall that does not come into contact with the
inscribed circle of maximum diameter.
[0081] In the above-described embodiment, the cy-
clone flow generates when the air that flows in from the
first air inflow hole 31 is guided by the opposing surface
wall 38, but the configuration for generating the cyclone
flow may be appropriately changed. For example, a
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groove, a guide plate, and the like for generating the cy-
clone flow may be formed at the inner side surface of the
blower duct. Furthermore, the configuration is not limited
to the configuration of generating the cyclone flow in the
blower duct as in the above-described embodiment. As
long as the air that flows in from the air inflow hole into
the blower duct is guided in the constant direction by the
inclined opposing surface wall, the configuration of the
blower duct can be appropriately changed. With such a
configuration as well, the yarn waste that tends to remain
near the air inflow hole in the blower duct can be efficiently
removed.
[0082] Although the cross-sectional shape of the blow-
er duct of the above-described embodiment is a hexagon
or a pentagon, the present invention is not limited to such
a configuration. For example, the cross-sectional shape
of the blower duct can be appropriately changed, and the
cross-sectional shape of the blower duct may be an oc-
tagon, or a square.
[0083] While the present invention has been described
with respect to preferred embodiments thereof, it will be
apparent to those skilled in the art that the disclosed in-
vention may be modified in numerous ways and may as-
sume many embodiments other than those specifically
set out and described above. Accordingly, it is intended
by the appended claims to cover all modifications of the
present invention that fall within the true spirit and scope
of the present invention.

Claims

1. A duct (20) for textile machine for suctioning and
removing yarn waste by a negative pressure source
arranged at an end; wherein the duct is formed so
that a cross-sectional shape cut at a plane perpen-
dicular to a suctioning direction by the negative pres-
sure source is a polygon; and a cyclone flow is gen-
erated in the duct (20).

2. The duct (20) for textile machine according to claim
1, comprising a duct wall surface (35) formed to a
planar shape to become one surface that configures
the cross-sectional shape, wherein the duct wall sur-
face (35) is formed with one, or two or more air inflow
holes for supplying suction force to each part of the
textile machine; and an inner wall facing the air inflow
hole is formed inclined with respect to the duct wall
surface (35).

3. The duct (20) for textile machine according to claim
1 or 2, wherein the cross-sectional shape is a poly-
gon having five or more vertices.

4. The duct (20) for textile machine according to any
one of claims 1 to 3, wherein an inscribed circle of a
maximum diameter that inscribes the cross-section-
al shape comes into contact with all sides configuring

the cross-sectional shape.

5. A textile machine comprising:

the duct (20) for textile machine according to
any one of claims 1 to 4; and
a blower box serving as the negative pressure
source connected to the duct (20).

6. A duct (20) for textile machine for suctioning and
removing yarn waste by a negative pressure source
arranged at an end; wherein

the duct is formed so that a cross-sectional
shape cut at a plane perpendicular to a suction-
ing direction by the negative pressure source is
a polygon;
the duct includes a duct wall surface (35) formed
to a planar shape to become one surface that
configures the cross-sectional shape;
the duct wall surface (35) is formed with one, or
two or more air inflow holes for supplying suction
force to each part of the textile machine; and
an inner wall facing the air inflow hole is formed
inclined with respect to the duct wall surface
(35).
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