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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a textile ma-
chine that includes a magazine-type bobbin feeding
mechanism.

2. Description of the Related Art

[0002] Textile machines that include a magazine-type
bobbin feeding mechanism are known in the art.

[0003] The automatic winder disclosed in Japanese
Patent Application Laid-Open No. 2013-67445 includes
a yarn supplying section that holds a bobbin from which
the yarn is unwound, a winding section that winds the
unwound yarn around a winding tube, a bobbin feeding
section that feeds a bobbin to the yarn supplying section,
and a yarn joining device that joins the yarn on the yarn
supplying side and the yarn on the yarn winding side.
The bobbin feeding section includes a magazine that is
capable of accommodating a plurality of the bobbins. The
magazine is rotatable around a vertical rotation axis.
[0004] The automatic winder disclosed in Japanese
Patent Application Laid-Open No. 2013-67445 includes
a duct to supply a negative pressure. Moreover, a hollow
shaft body is formed in the rotation axis of the magazine,
and the shaft body and the duct are connected to each
other via a suction hose and the like.

[0005] With this configuration, the yarn end of the bob-
bin accommodated in the magazine can be sucked and
held in an upper edge of the shaftbody. The duct supplies
a negative pressure to a guiding member that catches
the yarn on the yarn supplying side by the action of air
suction and guides the yarn to the yarn joining device,
and a guiding member that catches the yarn on the wind-
ing side by the action of air suction and guides the yarn
to the yarn joining device.

[0006] The cup magazine device disclosed in Japa-
nese Published Examined Application No. H2-29587
supplies air to an air-blowing port via an air supplying
pipe, causing the blown air to act from the bottom hole
of the spinning bobbin cop located at unloading prepa-
ration position to efficiently suck the yarn end from the
opening.

[0007] The automatic winder disclosed in Japanese
Patent Application Laid-Open No. S57-77173 has a suc-
tion head attached to an upper part of the magazine
moves up / down to open / close a suction port attached
to the suction head or a suction pipe.

[0008] The automatic winder disclosed in European
Patent Application Laid-Open No. 2799380, though it is
not a magazine-type automatic winder, includes for each
winder unit a separate suction device to generate a neg-
ative pressure, and the automatic winder supplies the
negative pressure to a suction guiding member that
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guides the yarn to the yarn joining device.

[0009] In the automatic winder disclosed in Japanese
Patent Application Laid-Open No. 2013-67445, a nega-
tive pressure to suck the yarn end of the bobbin accom-
modated in the magazine, and a negative pressure for
the guiding member that guides the yarn to the yarn join-
ing device to suck the yarn end were supplied from one
duct. Therefore, in a negative pressure source that sup-
plies the negative pressure via the duct, it was necessary
to use a driving source that had a large output capable
of generating a strong suction current (the negative pres-
sure). This requirementresulted in an increased costand
an increased size of the device.

[0010] Moreover, in the automatic winder disclosed in
Japanese Patent Application Laid-Open No.
2013-67445, for example, even in a situation in which it
is required to feed the bobbin to the magazine of each
winding unit and hold the yarn in a state in which yarn
winding of all the winding units of the automatic winder
is stopped, a suction current is inevitably generated not
only in the magazine but also in the guiding member that
guides the yarn to the yarn joining device, resulting in
energy wastage. Based on the above discussion, the
configuration of the automatic winder disclosed in Japa-
nese Patent Application Laid-Open No. 2013-67445 can
be improved.

[0011] Furthermore, Japanese Published Examined
Application No. H2-29587 and Japanese Patent Appli-
cation Laid-Open No. S57-77173 do not disclose the con-
figuration that allows supply of the negative pressure to
the guiding member that guides the yarn to the yarn join-
ing device. Moreover, European Patent Application Laid-
Open No. 2799380 does not relate to the magazine-type
bobbin feeding mechanism.

SUMMARY OF THE INVENTION

[0012] The present invention has been made in view
of the above circumstances. It is an object of the present
invention to provide a textile machine that facilitates cost
reduction and downsizing of a driving source that gener-
ates a suction current to be generated in various struc-
tural components, and reduction of energy consumption
as much as possible.

[0013] According to one aspect of the present inven-
tion, a textile machine includes a plurality of winder units
that unwinds a yarn from a yarn supplying bobbin that is
supported in a yarn supplying section to form a package;
a sucking and collecting device arranged per winder unit
to suck and collect yarn waste generated in the winder
unit; a first suction current generating mechanism that
includes a first driving source that generates a first suc-
tion current in the sucking and collecting device; and a
second suction current generating mechanism that gen-
erates a second suction current by using a second driving
source that is different from the first driving source. Each
winder unit includes a magazine-type bobbin feeding
mechanism to feed the yarn supplying bobbin to the yarn
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supplying section. The magazine-type bobbin feeding
mechanism includes a plurality of pockets for accommo-
dating the yarn supplying bobbins; and ayarn end holding
section that sucks and holds a yarn end of the yarn sup-
plying bobbin accommodated in the pocket, and collects
generated yarn waste. The second suction current gen-
erating mechanism generates the second suction current
in the yarn end holding section.

[0014] The above and other objects, features, advan-
tages and technical and industrial significance of this in-
vention will be better understood by reading the following
detailed description of presently preferred embodiments
of the invention, when considered in connection with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

FIG. 1 is an external perspective view of an overall
configuration of an automatic winder according to a
first embodiment of the present invention.

FIG. 2 is a schematic partial cross-sectional side
view of a winder unit.

FIG. 3 is a schematic side view of a magazine-type
bobbin feeding mechanism included in the winder
unit.

FIG. 4 is a view for schematically explaining a first
suction current generating mechanism and a second
suction current generating mechanism.

FIG. 5 is an external perspective view showing a
configuration of a suction blower ductincluded in the
first suction currentgenerating mechanismand a dis-
tributing blower duct included in the second suction
current generating mechanism.

FIG. 6 is a schematic partial cross-sectional side
view showing a configuration around the magazine-
type bobbin feeding mechanism of an automatic
winder according to a second embodiment.

FIG. 7 is an enlarged cross-sectional view showing
a detailed configuration of an air sucker.

FIG. 8 is a schematic partial cross-sectional side
view of a winder unitincluded in an automatic winder
according to a third embodiment.

DETAILED DESCRIPTION

[0016] Exemplary embodiments of the present inven-
tion are explained below with reference to the accompa-
nying drawings.

First Embodiment

[0017] First, an overview of an automatic winder 1,
which is a textile machine according to a first embodi-
ment, is explained with reference to FIG. 1. FIG. 1 is an
external perspective view of an overall configuration of
the automatic winder 1 according to the first embodiment
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of the presentinvention. The automatic winder (the textile
machine) 1 according to the present embodiment in-
cludes, as shown in FIG. 1, a plurality of winder units 4
that is arranged side by side, a blower box 7 arranged at
one end in the direction in which the plurality of the winder
units 4 is arranged, and a main control device 8.

[0018] Each winder unit 4 includes a unit frame 5 ar-
ranged on one side (left or right) when seen from a front
side, and a winding section 6 arranged in the lateral di-
rection of the unit frame 5. Inside the unit frame 5 is ar-
ranged a not-shown unit controlling section that controls
various structural components of the winding section 6.
The main control device 8 is capable of communicating
with the unit controlling section, and can centrally control
the operation of the plurality of the winder units 4.
[0019] Next, the winder unit4 is explained in detail with
reference to FIG. 2. FIG. 2 is a schematic side view of
the winder unit 4. The winder unit 4 is a device that forms
a package 29 by unwinding a yarn from a yarn supplying
bobbin 21 and winding the unwound yarn around a wind-
ing bobbin 22. Various structural components of the wind-
er unit 4 are explained below.

[0020] The winding section 6 of the winder unit 4 in-
cludes a bobbin setting section (yarn supplying section)
10 and a traversing drum 24.

[0021] The bobbin setting section 10 holds at a prede-
termined position the yarn supplying bobbin 21 from
which a yarn 20 is to be unwound.

[0022] The traversing drum 24 is rotationally driven by
a not-shown electric motor and the like in a state of being
in contact with the winding bobbin 22 so that the yarn 20
unwound from the yarn supplying bobbin 21 can be tra-
versed at a predetermined width and wound around the
winding bobbin 22.

[0023] As shown in FIGS. 1 and 2, the winder unit 4
includes on the front side thereof amagazine-type bobbin
feeding mechanism 60 that allows an operator to supply
the yarn supplying bobbin 21. The bobbin feeding mech-
anism 60 includes a magazine can 62 and the like that
has a plurality of pockets 62p (specifically, nine) formed
thereon so that the operator can set the yarn supplying
bobbins 21 in the pockets 62p. When all the yarn 20 is
unwound from the yarn supplying bobbin 21 set in the
bobbin setting section 10 and the empty yarn supplying
bobbin is discharged by a not-shown discharging mech-
anism, the yarn supplying bobbin 21 that is stocked in
the bobbin feeding mechanism 60 gets set in the bobbin
setting section 10 (yarn supplying bobbin replacement).
The detailed configuration of the bobbin feeding mech-
anism 60 is explained later.

[0024] The winding section 6 includes various devices
arranged on a traveling path of the yarn 20 between the
bobbin setting section 10 and the traversing drum 24.
Specifically, an unwinding assisting device 12, a tension
applying device 13, a yarn joining device 14, and a yarn
quality measuring device 15 are arranged in this order
from the bobbin setting section 10 side toward the tra-
versing drum 24 side as the main devices in the traveling
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path of the yarn 20.

[0025] The unwinding assisting device 12 assists in
the unwinding of the yarn 20 by causing a movable mem-
ber to come into contact with a balloon formed above the
yarn supplying bobbin 21 by the swaying action of the
yarn 20 unwound from the yarn supplying bobbin 21 and
thereby appropriately controlling size of the balloon.
[0026] The tension applying device 13 applies a pre-
determined tension on the traveling yarn 20. The tension
applying device 13 according to the present embodiment
has a gate-type structure with movable comb teeth ar-
ranged with respect to fixed comb teeth. The movable
comb teeth are moved by a rotary-type solenoid, so that
the movable comb teeth and the fixed comb teeth are
either in an engaged state or in a released state.
[0027] The yarn quality measuring device 15 monitors
the thickness of the yarn 20 and detects defects such as
slub (hereinafter, "yarn defect") generated in the yarn 20.
Moreover, a cutter 39 that immediately cuts the yarn 20
when the yarn quality measuring device 15 detects ayarn
defect is arranged on the upstream side (below) of the
yarn quality measuring device 15 on the yarn path.
[0028] The yarn joining device 14 joins a lower yarn on
the yarn supplying bobbin 21 side and an upper yarn on
the package 29 side when the yarn 20 is cut by the cutter
39 upon detection of the yarn defect by the yarn quality
measuring device 15, when the yarn 20 that is being un-
wound from the yarn supplying bobbin 21 breaks, when
the yarn supplying bobbin 21 is replaced, and the like.
The yarn joining device 14 according to the present em-
bodimentis of a kind in which compressed air is supplied
from a not-shown compressor and the yarn is joined by
twisting the ends together.

[0029] A lower yarn guiding pipe (sucking and collect-
ing device) 25 that sucks, catches, and guides the lower
yarn from the yarn supplying bobbin 21 side, and an up-
per yarn guiding pipe (sucking and collecting device) 26
that sucks, catches, and guides the upper yarn from the
package 29 side are respectively arranged on the lower
side and the upper side of the yarn joining device 14. A
suction port 32 is formed at the tip end of the lower yarn
guiding pipe 25, and a suction mouth (suction port) 34 is
arranged at the tip end of the upper yarn guiding pipe 26.
As explained later, the lower yarn guiding pipe 25 and
the upper yarn guiding pipe 26 are connected to a first
blower 41 that operates as a negative pressure source
via pipes 48 and 49, a suction blower duct 46, and the
like. Accordingly, a suction current can be generated in
the suction port 32 and the suction mouth 34.

[0030] With this configuration, when the yarn supplying
bobbin 21 is replaced and the like, the suction port 32 of
the lower yarn guiding pipe 25 pivots downward to suck
and catch the lower yarn, and then pivots upward around
a shaft 33 to guide the lower yarn till the yarn joining
device 14. Moreover, almost atthe same time, the suction
mouth 34 of the upper yarn guiding pipe 26 sucks and
catches the upper yarn that is being unwound from the
package 29 driven in the reverse direction, and then piv-
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ots downward around a shaft 35 to guide the upper yarn
till the yarn joining device 14. Then, the lower yarn and
the upper yarn are joined in the yarn joining device 14.
The yarn waste generated at the time of yarn joining is
sucked from the suction port 32 and the suction mouth
34 and collected.

[0031] With the above configuration, each winder unit
4 of the automatic winder 1 can form the package 29 of
a predetermined length by unwinding the yarn 20 from
the yarn supplying bobbin 21 supported in the bobbin
setting section 10 and winding the unwound yarn 20
around the winding bobbin 22.

[0032] The magazine-type bobbin feeding mechanism
60 is explained in detail below with reference to FIG. 3.
The bobbin feeding mechanism 60 mainly includes a
magazine holding section 61, the magazine can 62, a
yarn end holding section 63, a yarn supplying bobbin
guiding section 64, and a bobbin receiving plate 65.
[0033] The magazine holding section 61 holds the
magazine can 62, and extends in a front upward direction
from a lower part of the winder unit 4. The magazine can
62 is attached to the tip end of the magazine holding
section 61.

[0034] The magazine can 62 is a cylindrical member
for stocking a plurality of the yarn supplying bobbins 21.
In the magazine can 62, the plurality of the pockets 62p
is arranged at equal intervals on the circumference there-
of, and the yarn supplying bobbin 21 can be accommo-
dated (set) in an inclined state in each pocket 62p. The
magazine can 62 is intermittently rotatable by a not-
shown driving mechanism.

[0035] The yarn end holding section 63 sucks and
holds (catches) a yarn end of the yarn supplying bobbin
21 accommodated in the pocket 62p at the time of yarn
end preparation and the like. Moreover, the yarn end
holding section 63 can collect the yarn waste generated
when the yarn end of the yarn supplying bobbin 21 is
caught. As explained later in detail, the yarn end holding
section 63 is connected to a second blower 51 that is a
negative pressure source different from the first blower
41 via a pipe 58, a distributing blower duct 56, and the
like shown in FIG. 2 and the like. Accordingly, a suction
current can be generated at a suction port located at an
upper end of the yarn end holding section 63.

[0036] The yarn supplying bobbin guiding section 64
causes the yarn supplying bobbin 21 dropping from the
magazine can 62 to fall obliquely to guide to the bobbin
setting section 10.

[0037] The bobbin receiving plate 65 is a disk-shaped
member that receives the lower ends of the yarn supply-
ing bobbins 21 accommodated in the pockets 62p. A not-
shown cutout portion through which the yarn supplying
bobbin 21 can pass is formed on the bobbin receiving
plate 65 at a position at which the cutout portion is posi-
tioned just above the yarn supplying bobbin guiding sec-
tion 64. When the magazine can 62 rotates intermittently
with respect to the bobbin receiving plate 65 and one of
the yarn supplying bobbins 21 accommodated in the
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pockets 62p of the magazine can 62 reaches above the
cutout portion, the yarn supplying bobbin 21 falls inside
the yarn supplying bobbin guiding section 64 through the
cutout portion. Accordingly, the yarn supplying bobbin 21
is set in the bobbin setting section 10.

[0038] Before the yarn supplying bobbin 21 is set, the
yarn end of the yarn supplying bobbin 21 is held by the
yarn end holding section 63. Therefore, when the yarn
supplying bobbin 21 falls from the magazine can 62 and
is set in the bobbin setting section 10, the yarn end gets
unwound (extends upward). In this state, the yarn end is
collected by a not-shown lever included in the winder unit
4, guided near the suction port 32 of the lower yarn guid-
ing pipe 25, cut by a not-shown appropriate cutter, and
caught by the lower yarn guiding pipe 25. Moreover, al-
most at the same time, the excessive yarn end pulled
from the yarn supplying bobbin 21 is sucked as yarn
waste by the yarn end holding section 63. Then, the yarn
end of the yarn supplying bobbin 21 caught by the lower
yarn guiding pipe 25 is guided to the yarn joining device
14, and the yarn joining as explained above is performed.
After the yarn joining is complete by the yarn joining de-
vice 14, the yarn 20 is unwound from the yarn supplying
bobbin 21 set in the bobbin setting section 10 and the
yarn 20 is wound again.

[0039] Next, configurations included in the automatic
winder 1 to generate a suction current in various struc-
tural components of the automatic winder 1 are explained
in detail mainly with reference to FIGS. 2, 4, and 5.
[0040] The automatic winder 1 according tothe present
embodiment mainly includes a first suction current gen-
erating mechanism 40 and a second suction current gen-
erating mechanism 50 as the configurations to generate
a suction current in the various structural components
(components where suction is required). The suction cur-
rent generating mechanisms are explained below in de-
tail.

[0041] The first suction current generating mechanism
40 shown in FIG. 4 generates a suction current in the
various structural components for sucking and collecting
the yarn waste generated in each winder unit4 (excluding
the yarn waste generated in the bobbin feeding mecha-
nism 60). Specifically, the first suction current generating
mechanism 40 can generate a suction currentin the lower
yarn guiding pipe 25 and the upper yarn guiding pipe 26.
The first suction current generating mechanism 40 in-
cludes the first blower 41, a filter 44, a dust case 45, and
the suction blower duct 46. The blower box 7 houses
inside thereof the first blower 41, the filter 44, and the
dust case 45.

[0042] Thefirstblower41 includes a negative pressure
electric motor 42 and a fan 43. The negative pressure
electric motor 42 is a driving source (first driving source)
that generates a negative pressure. The fan 43 is fixed
to an output shaft of the negative pressure electric motor
42. When the fan 43 is rotationally driven by the negative
pressure electric motor 42, a suction current (air current)
that flows in the direction of arrows shown in FIG. 4 is
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formed. The filter 44 is arranged immediately upstream
of the fan 43 in the suction current direction. The dust
case 45 accommodates the filter 44. The yarn waste
flown in by the action of the suction current is caught by
the filter 44 and collected in the dust case 45. The oper-
ator regularly recovers the yarn waste collected in the
dust case 45.

[0043] The suction blower duct 46 distributes the neg-
ative pressure generated by the rotation of the fan 43 to
each of the winder units 4. The suction blower duct 46 is
an elongated cylindrical member having a polygonal
cross section as shown in FIG. 5. As shown in FIG. 4,
one end of the suction blower duct 46 in the longitudinal
direction is connected to (i.e., communicates with) the
dust case 45. The suction blower duct 46 is arranged so
as to extend laterally on the back side of the automatic
winder 1.

[0044] As shown in FIG. 2, the suction port 32 of the
lower yarn guiding pipe 25 of each winder unit 4 is con-
nected to the suction blower duct 46 via the pipe 48, and
the suction mouth 34 of the upper yarn guiding pipe 26
of each winder unit 4 is connected to the suction blower
duct 46 via the pipe 49. More specifically, in the suction
blower duct 46, as shown in FIG. 5, a plurality of first
openings 46a is formed in the suction blower duct 46 in
the longitudinal direction thereof at the same interval as
the length in the width direction of the winder unit 4. More-
over, a plurality of second openings 46b is formed on the
suction blower duct 46 in the longitudinal direction thereof
at the same interval as the length in the width direction
of the winder unit 4. The pipe 48 that extends from the
lower yarn guiding pipe 25 is connected to the first open-
ings 46a. The pipe 49 that extends from the upper yarn
guiding pipe 26 is connected to the second openings 46b.
[0045] With this configuration, the yarn waste and the
like generated at the time of yarn joining and the like
passes through the lower yarn guiding pipe 25 or the
upper yarn guiding pipe 26, and gets sucked in the suc-
tion blower duct 46 via the pipes 48 and 49. The yarn
waste entered in the suction blower duct 46 flows inside
the suction blower duct 46 in the direction of the arrows
shown in FIG. 4 (the side on which the first blower 41 is
arranged) and gets caught by the filter 44. Accordingly,
the yarn waste and the like generated in the lower yarn
guiding pipe 25, the upper yarn guiding pipe 26, and the
like gets collected in the dust case 45.

[0046] Because the first blower 41 according to the
present embodiment generates the suction currentin the
lower yarn guiding pipe 25 and the upper yarn guiding
pipe 26 of all the winder units 4 of the automatic winder
1 in this manner, the negative pressure electric motor 42
is in a driven (operating) state even if only some of the
winder units 4 of the automatic winder 1 are performing
winding of the yarn 20. In other words, unless the winding
of the yarn 20 in all the winder units 4 of the automatic
winder 1 stops, the driving of the negative pressure elec-
tric motor 42 cannot be stopped.

[0047] The second suction current generating mecha-
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nism 50 shown in FIG. 4 generates a suction current in
the yarn end holding section 63 to suck and collect the
yarn waste generated in the magazine-type bobbin feed-
ing mechanism 60 of each winder unit 4. The second
suction current generating mechanism 50 mainly in-
cludes the second blower 51, a filter 54, a dust case 55,
and the distributing blower duct 56. The blower box 7
houses inside thereof the second blower 51, the filter 54,
and the dust case 55.

[0048] The secondblower 51 includes a negative pres-
sure electric motor 52 and a fan 53. The negative pres-
sure electric motor 52 is a driving source (second driving
source) that generates a negative pressure. The fan 53
is fixed to an output shaft of the negative pressure electric
motor 52. When the fan 53 is rotationally driven by the
negative pressure electric motor 52, a suction current (air
current) that flows in the direction of arrows shown in
FIG. 4 is formed. The filter 54 is arranged immediately
upstream of the fan 53 in the suction current direction.
The dust case 55 accommodates the filter 54. The yarn
waste flown in by the action of the suction current is
caught by the filter 54 and collected in the dust case 55.
The operator regularly recovers the yarn waste collected
in the dust case 55.

[0049] The distributing blower duct 56 distributes the
suction current generated by the rotation of the fan 53 to
each of the winder units 4. The distributing blower duct
56 is an elongated cylindrical member having a rectan-
gular cross section as shown in FIG. 5. One end in the
longitudinal direction of the distributing blower duct 56 is
connected to (i.e., communicates with) the dust case 55.
The distributing blower duct 56 is arranged in parallel to
the suction blower duct 46 and extends laterally on the
back side of the automatic winder 1.

[0050] AsshowninFIG.2,theyarnend holding section
63 of the bobbin feeding mechanism 60 of each winder
unit 4 is connected to the distributing blower duct 56 via
the pipe 58. More specifically, in the distributing blower
duct 56, as shown in FIG. 5, a plurality of third openings
56a is formed in the distributing blower duct 56 in the
longitudinal direction thereof at predetermined intervals
(at positions corresponding to the respective winder units
4). The pipe 58 that extends from the yarn end holding
section 63 is connected to the third openings 56a.
[0051] Furthermore, according to the present embod-
iment, a shutter 57 constituted by an opening / closing
mechanism of a plate member is arranged between one
third opening 56a and one yarn end holding section 63.
The shutter 57 constitutes a part of the second suction
current generating mechanism 50. The shutter 57 is
openable / closable by the control performed by the unit
controlling section or the main control device 8.

[0052] With this configuration, the yarn waste and the
like generated when the yarn end of the yarn supplying
bobbin 21 is being held by the yarn end holding section
63 passes through the yarn end holding section 63, and
gets sucked in the distributing blower duct 56 via the pipe
58. The yarn waste entered in the distributing blower duct
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56 flows inside the distributing blower duct 56 in the di-
rection of the arrows shown in FIG. 4, and gets caught
by the filter 54. Accordingly, the yarn waste and the like
generated in the yarn end holding section 63 gets col-
lected in the dust case 55.

[0053] In this manner, the automatic winder 1 accord-
ing to the present embodiment separately includes the
driving source (the negative pressure electric motor 42)
for the first suction current generating mechanism 40 and
the driving source (the negative pressure electric motor
52) for the second suction current generating mechanism
50. By dividing the workload of generating the negative
pressure among a plurality of the driving sources, electric
motors having the appropriate output according to the
respective load can be used as the negative pressure
electric motor 42 and the negative pressure electric motor
52. Accordingly, compact and inexpensive motors can
be used as the negative pressure electric motor 42 and
the negative pressure electric motor 52. Furthermore, by
using the negative pressure electric motor 42 and the
negative pressure electric motor 52 of specifications ac-
cording to the respective purpose as explained above,
using the conventional high output electric motor be-
comes unnecessary and the overall cost of the automatic
winder 1 can be reduced.

[0054] Moreover, by arranging separate driving sourc-
es, generation of the negative pressure becomes mutu-
ally independent and easy to control. In other words, for
example, even in a situation in which itis required to feed
the yarn supplying bobbin 21 to the bobbin feeding mech-
anism 60 and perform the yarn end preparation in a state
in which the winding of the yarn 20 in all the winder units
4 of the automatic winder 1 is stopped, the operation can
be performed by stopping the negative pressure electric
motor 42 and driving (operating) only the negative pres-
sure electric motor 52. Accordingly, energy consumption
can be reduced.

[0055] Moreover, because the first blower 41 that gen-
erates the suction current in the lower yarn guiding pipe
25 and the upper yarn guiding pipe 26, and the second
blower 51 that generates the suction current in the yarn
end holding section 63 of the bobbin feeding mechanism
60 are included as the separate blowers, a respectively
appropriate suction current (negative pressure) can be
generated. Therefore, collection of the yarn waste gen-
erated in the lower yarn guiding pipe 25 and the upper
yarn guiding pipe 26, and suction of the yarn end by the
yarn end holding section 63 of the bobbin feeding mech-
anism 60 (collection of the yarn waste) can be performed
efficiently. Normally, a strong negative pressure is nec-
essary in the upper yarn guiding pipe 26 because the
yarn 20 needs to be sucked in all areas in the width di-
rection of the package 29; however, a strong negative
pressure is not necessary in the yarn end holding section
63 because the operator pulls the yarn 20 from the yarn
supplying bobbin 21 and then causes the yarn 20 to be
sucked. In the present embodiment, by considering the
circumstances such as the ones explained above, be-
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cause an appropriate negative pressure can be gener-
ated by each blower (including the negative pressure
electric motor), the energy consumption can be reduced.
[0056] Moreover, the second blower 51 distributes the
suction current generated by the rotation of the fan 53 to
the yarn end holding section 63 of the bobbin feeding
mechanism 60 included in a plurality of the winder units
4. Accordingly, the suction current can be generated in
a plurality of the yarn end holding sections 63 by the
action of the negative pressure generated by the rotation
of one fan 53, and the configuration of the second suction
current generating mechanism 50 can be simplified.
[0057] Moreover, in the yarn end holding section 63 of
each magazine-type bobbin feeding mechanism 60, by
opening / closing the corresponding shutter 57, the suc-
tion current can be generated in or the same can be
stopped in each yarn end holding section 63. Therefore,
the suction current can be generated only in the bobbin
feeding mechanism 60 to which the yarn supplying bob-
bin 21 is to be fed to perform the yarn end preparation
and the like, and thus, components to which the suction
current is to be distributed can be limited to the ones
where the suction current is necessary, making it possi-
ble to reduce the energy consumption.

[0058] As explained above, the automatic winder 1 of
the present embodiment includes the plurality of the
winder units 4, the lower yarn guiding pipe 25, the upper
yarn guiding pipe 26, and the first suction current gener-
ating mechanism 40. Each of the winder units 4 unwinds
the yarn 20 from the yarn supplying bobbin 21 supported
in the bobbin setting section 10 to form the package 29.
The lower yarn guiding pipe 25 and the upper yarn guid-
ing pipe 26 suck and collect the yarn waste generated in
the winder unit 4. The first suction current generating
mechanism 40 includes the negative pressure electric
motor 42 that generates a suction current in the lower
yarn guiding pipe 25 and the upper yarn guiding pipe 26.
Each winder unit 4 includes the magazine-type bobbin
feeding mechanism 60 to feed the yarn supplying bobbin
21 to the bobbin setting section 10. The magazine-type
bobbin feeding mechanism 60 includes the plurality of
the pockets 62p, the yarn end holding section 63, and
the second suction current generating mechanism 50.
Each of the pockets 62p is capable of accommodating
the yarn supplying bobbin 21. The yarn end holding sec-
tion 63 sucks and holds a yarn end of the yarn supplying
bobbin 21 accommodated in the pocket 62p, and collects
the generated yarn waste. In the second suction current
generating mechanism 50, the negative pressure electric
motor 52 that is different from the negative pressure elec-
tric motor 42 generates a suction current in the yarn end
holding section 63.

[0059] Accordingly, because separate driving sources
(negative pressure electric motors) are arranged for the
first suction current generating mechanism 40 and the
second suction current generating mechanism 50, elec-
tric motors having the appropriate output according to
the respective load can be used as the negative pressure
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electric motor 42 and the negative pressure electric motor
52. Accordingly, compact and inexpensive motors can
be used as the negative pressure electric motor 42 and
the negative pressure electric motor 52. Moreover, for
example, even in a situation in which itis required to feed
the yarn supplying bobbin 21 to the bobbin feeding mech-
anism 60 and perform the yarn end preparation in a state
in which the winding of the yarn 20 in all the winder units
4 is stopped, the operation can be performed by stopping
the negative pressure electric motor 42 and driving only
the negative pressure electric motor 52. Accordingly, the
energy consumption can be reduced.

[0060] Moreover, in the automatic winder 1 according
to the present embodiment, the first suction current gen-
erating mechanism 40 includes the first blower 41. The
second suction current generating mechanism 50 in-
cludes the second blower 51 that s different from the first
blower 41.

[0061] By including two separate blowers, that is, the
first blower 41 for the sucking and collecting device (for
the lower yarn guiding pipe 25 and the upper yarn guiding
pipe 26), and the second blower 51 for the yarn end hold-
ing section 63 of the magazine-type bobbin feeding
mechanism 60, a respectively appropriate suction cur-
rent (negative pressure) can be generated. As a result,
collection of the yarn waste by the lower yarn guiding
pipe 25 and the upper yarn guiding pipe 26, and suction
of the yarn end by the yarn end holding section 63 of the
bobbin feeding mechanism 60 (collection of the yarn
waste) can be performed with minimum required energy.
Accordingly, the energy consumption can be reduced.
[0062] Moreover, in the automatic winder 1 according
to the present embodiment, the second blower 51 in-
cludes the distributing blower duct 56 that distributes the
suction current to the yarn end holding sections 63 of the
plurality of the winder units 4 to generate a suction current
therein.

[0063] Accordingly, the suction current generated by
one negative pressure electric motor 52 can be distrib-
uted to the yarn end holding sections 63 of the plurality
of the magazine-type bobbin feeding mechanisms 60.
[0064] Moreover, the automatic winder 1 according to
the present embodiment includes the shutter 57 that is
operated to switch between generation of the suction cur-
rent to the yarn end holding section 63 of each winder
unit 4 and stopping the same.

[0065] Accordingly, in the yarn end holding section 63
of each magazine-type bobbin feeding mechanism 60,
by opening / closing the corresponding shutter 57, the
suction current can be generated to or the same can be
stopped. Therefore, the suction current can be generated
only when feeding the yarn supplying bobbin 21 and pre-
paring the yarn end or when the yarn supplying bobbin
21 is replaced in each bobbin feeding mechanism 60,
making it possible to reduce the energy consumption.
[0066] Moreover, in the automatic winder 1 according
to the present embodiment, the first suction current gen-
erating mechanism 40 includes the suction blower duct
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46 that distributes the suction current from the first blower
41 to the lower yarn guiding pipe 25 and the upper yarn
guiding pipe 26 of the plurality of the winder units 4 to
generate a suction current therein.

[0067] Accordingly, by driving the negative pressure
electric motor 42, the suction currents can be simultane-
ously generated in the lower yarn guiding pipe 25 and
the upper yarn guiding pipe 26 of the plurality of the wind-
er units 4. Furthermore, because the negative pressure
electric motor 42 is arranged separately from the nega-
tive pressure electric motor 52 for the yarn end holding
section 63 of the magazine-type bobbin feeding mecha-
nism 60, even if the negative pressure electric motor 42
is stopped when the winding of the yarn 20 in all the
winder units 4 is stopped, the yarn end preparation per-
formed when the yarn supplying bobbin 21 is fed to the
bobbin feeding mechanism 60 can be performed seam-
lessly. Accordingly, the energy consumption can be re-
duced.

Second Embodiment

[0068] Anautomaticwinder (textile machine) 1 accord-
ing to a second embodiment is explained below with ref-
erence to FIGS. 6 and 7. FIG. 6 is a schematic partial
cross-sectional side view showing a configuration around
the magazine-type bobbin feeding mechanism 60 of the
automaticwinder 1 according to the second embodiment.
FIG. 7 is an enlarged cross-sectional view showing a
detailed configuration of an air sucker 71. In the following
explanation, structural elements having the same or sim-
ilar configuration as those explained in the above em-
bodiment are indicated by the same reference numerals
asthosein the above embodiment and explanation there-
of may be omitted.

[0069] Theautomatic winder 1according to the second
embodiment includes a second suction current generat-
ing mechanism 50x that jets air from a plurality of ports
71c to generate an air current that flows from a first flow
path inlet hole 71d toward a first flow path outlet hole
71e,and generates a suction currentinthe yarn end hold-
ing section 63 by the action of the air current.

[0070] The second suction current generating mecha-
nism 50x mainly includes the air sucker 71, a valve 72,
a yarn waste collecting box 73, and a shutter 74. The
second suction current generating mechanism 50x is ex-
plained below in detail with reference to FIGS. 6 and 7.
Each bobbin feeding mechanism 60 includes the air
sucker 71, the valve 72, the yarn waste collecting box
73, and the shutter 74.

[0071] The compressed air generated by a compres-
sor 75 that is arranged in a textile mill and the like is
supplied to the air sucker 71. In the air sucker 71, a suc-
tion current can be generated by releasing the com-
pressed air from the ports 71c. A cross-section of the air
sucker 71 according to the present embodiment is shown
in detail in FIG. 7. The air sucker 71 is substantially cy-
lindricalin shape, and includes afirst flow path 71ahaving
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a cylindrical shape to generate a suction current along
the axis line of the air sucker 71. In the air sucker 71, a
second flow path 71b to supply the compressed air is
formed in a cylindrical shape so as to surround the first
flow path 71a. The second flow path 71b and the com-
pressor 75 shown in FIG. 6 are connected via an appro-
priate pipe 76.

[0072] In the air sucker 71, the ports 71c are formed
so as to connect the first flow path 71a and the second
flow path 71b. The ports 71c are formed in an inclined
manner so as to go away from the suction port of the
yarn end holding section 63 as moving toward the first
flow path 71a. With this configuration, when the com-
pressed air supplied to the second flow path 71b is jetted
into the first flow path 71a via the ports 71c, because of
the known Bernoulli effect, a suction current (air current)
that flows from a first flow path inlet hole 71d toward a
first flow path outlet hole 71e (in the direction of an arrow
shown in FIG. 6) is generated in the first flow path 71a
of the air sucker 71.

[0073] As shown in FIG. 6, in the middle of a path for
supplying the compressed air to the air sucker 71, the
valve 72, which is a solenoid valve, is arranged to switch
between whether to supply the compressed air to the
second flow path 71b of the air sucker 71 or not. In other
words, the valve 72 is operated to switch between gen-
eration of the suction current in the air sucker 71 and
stopping the same, and consequently, to switch between
generation of the suction current in the yarn end holding
section 63 and stopping the same. The valve 72 is
opened / closed by the control performed by the unit con-
trolling section or the main control device 8.

[0074] The yarn waste collecting box 73 collects the
yarn waste sucked by the action of the air sucker 71. The
yarn waste collecting box 73 according to the present
embodiment is arranged on the opposite side of the suc-
tion port of the yarn end holding section 63 with the air
sucker 71 positioned in between. The yarn waste collect-
ing box 73 according to the present embodiment is a
cylindrical member, and the upstream end thereofis con-
nected to an outlet of the suction flow of the air sucker
71. The yarn waste collecting box 73 is connected to the
suction blower duct 46 of the first suction current gener-
ating mechanism 40 via the pipe 58. Moreover, a not-
shown filter to release the air jetted from the air sucker
71 is arranged in the yarn waste collecting box 73.
[0075] The shutter 74 is an opening / closing member
that allows or interrupts communication of the yarn waste
collecting box 73 with the suction blower duct 46. The
shutter 74 according to the present embodiment is slid-
able by the operator between a position at which the shut-
ter 74 closes an end located on the downstream side of
the yarn waste collecting box 73 and a position at which
the shutter 74 opens the same.

[0076] The compressor 75 shown in FIG. 6 compress-
es air by driving an electric motor 77. In the present em-
bodiment, the electric motor 77 is equivalent to the driving
source (second driving source) that generates a suction
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current in the yarn end holding section 63. Generally, a
large-sized compressor common to all textile machines
installed in the mill is used as the compressor 75. How-
ever, the configuration of the compressor 75 is not limited
to such a configuration and a compressor that is dedi-
cated to the automatic winder 1 can be used. Alternately,
one compressor 75 can be arranged per bobbin feeding
mechanism 60, or can be shared among a plurality of the
bobbin feeding mechanisms 60.

[0077] With such a configuration, in the automatic
winder 1 according to the second embodiment, by gen-
erating the suction current with the air sucker 71, the yarn
end of the yarn 20 of the plurality of the yarn supplying
bobbins 21 can be reliably sucked and held in the suction
port of the yarn end holding section 63. Furthermore, the
cost required for jetting the compressed air and then per-
forming suction with the Bernoulli Effect can be reduced
compared to the cost required for performing suction by
the rotation of a fan. Therefore, the configuration accord-
ing to the present embodiment is particularly advanta-
geous.

[0078] Moreover, in the automatic winder 1 according
to the second embodiment, by opening/ closing the valve
72, itis possible to easily switch between whether to gen-
erate the suction current inside each yarn end holding
section 63 or not. Such a configuration makes it possible
to switch between whether to generate the suction cur-
rent to each bobbin feeding mechanism 60 or not, and,
for example, the suction current can be caused to act on
the corresponding yarn end holding section 63 only when
feeding the yarn supplying bobbin 21 and preparing the
yarn end or when the yarn supplying bobbin 21 is re-
placed in each bobbin feeding mechanism 60. Accord-
ingly, the energy wastage can be reduced.

[0079] Moreover, in the automatic winder 1 according
to the second embodiment, the yarn 20 is held by the
yarn end holding section 63 when the shutter 74 is closed,
making it possible to accumulate the yarn waste gener-
ated in the yarn end holding section 63 in the yarn waste
collecting box 73. When a certain amount of the yarn
waste accumulates in the yarn waste collecting box 73,
the operator can open the shutter 74. When the shutter
74 is opened, the accumulated yarn waste is sucked into
the suction blower duct 46 of the first suction currentgen-
erating mechanism 40. With such a configuration, the
yarn waste sucked by the first suction current generating
mechanism 40 and the yarn waste sucked by the second
suction current generating mechanism 50x can be col-
lected together in the dust case 45. Moreover, by sucking
the yarn waste in the suction blower duct 46 after a certain
amount of the yarn waste is collected, the driving (oper-
ating) timespan of the negative pressure electric motor
42 can be shortened.

[0080] As explained above, in the automatic winder 1
according to the second embodiment, the second suction
current generating mechanism 50x includes the air suck-
er 71 that generates a suction current upon receiving the
compressed air.

10

15

20

25

30

35

40

45

50

55

[0081] Accordingly, by the action of the air current gen-
erated when the air is jetted, a suction current that flows
from the first flow path inlet hole 71d of the air sucker 71
toward the first flow path outlet hole 71e can be generated
and the yarn end can be reliably held. Accordingly, in the
yarn end holding section 63 that often sucks a plurality
of the yarn ends (for example, eight yarn ends) simulta-
neously, the suction current can be generated by the air
sucker 71 and the yarn ends can be reliably held. More-
over, by using the compressed air that is easy to handle,
the configuration of the second suction current generat-
ing mechanism 50x can be simplified.

[0082] The automatic winder 1 according tothe second
embodiment includes the valve 72 as a switching device
to switch between generation of the suction current in
the air sucker 71 and stopping the same.

[0083] With this configuration, a suction current can be
generated or the same can be stopped in the air sucker
71 by switching the state of the valve 72. Accordingly,
the suction current can be generated only when feeding
the yarn supplying bobbin 21 and preparing the yarn end
or when the yarn supplying bobbin 21 is replaced in each
bobbin feeding mechanism 60, making it possible to re-
duce the energy consumption.

[0084] Moreover, the automatic winder 1 according to
the second embodiment includes the yarn waste collect-
ing box 73 that collects the yarn waste sucked by the air
sucker 71. The yarn waste collecting box 73 is connected
to the suction blower duct 46 of the first suction current
generating mechanism 40. Moreover, in the automatic
winder 1, the shutter 74 is arranged as an opening / clos-
ing member to allow or interrupt communication of the
yarn waste collecting box 73 with the suction blower duct
46 of the first suction current generating mechanism 40.
[0085] Accordingly, the yarn waste sucked by the air
sucker 71 can be collected in the yarn waste collecting
box 73 and then can be sucked into the suction blower
duct 46 of the first suction current generating mechanism
40 by opening the shutter 74 from time to time. Therefore,
the yarn waste generated in the automatic winder 1 can
be collected at a predetermined location (the suction side
of the first suction current generating mechanism 40).
[0086] Moreover, the automatic winder 1 according to
the present embodiment includes the yarn waste collect-
ing box 73.

[0087] With this configuration, the yarn waste sucked
by the air sucker 71 can be collected in the yarn waste
collecting box 73 and can be collectively recovered later.

Third Embodiment

[0088] Anautomatic winder (textile machine) 1 accord-
ing to a third embodiment is explained below with refer-
ence to FIG. 8. FIG. 8 is a schematic partial cross-sec-
tional side view of a winder unit 4 included in the auto-
matic winder 1 according to the third embodiment.

[0089] The automatic winder 1 according to the third
embodiment includes a first suction current generating
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mechanism 40x having a configuration different than that
of explained in the first embodiment.

[0090] Each winder unit4 includes the first suction cur-
rent generating mechanism 40x. The first suction current
generating mechanism 40x includes a blower 81, a filter
84, and a dust case 85. The blower 81 mainly includes
a negative pressure electric motor 82 and a fan 83.
[0091] The negative pressure electric motor 82 is a
driving source that generates a negative pressure. The
fan 83 is fixed to an output shaft of the negative pressure
electric motor 82. When the fan 83 is rotationally driven,
a suction current (air current) that flows in the direction
of arrows shown in FIG. 8 is formed. The filter 84 is ar-
ranged immediately upstream of the fan 83 in direction
of the suction current. The dust case 85 accommodates
the filter 84. The yarn waste flown in the lower yarn guid-
ing pipe 25 or the upper yarn guiding pipe 26 by the action
of the suction current is caught by the filter 84, and is
collected in the dust case 85. The operator regularly re-
covers the yarn waste collected in the dust case 85.
[0092] With this configuration, the yarn waste gener-
ated during yarn joining and the like passes through the
lower yarn guiding pipe 25 or the upper yarn guiding pipe
26, and gets sucked in the dust case 85 and gets caught
by the filter 84. Accordingly, the yarn waste and the like
generated during yarn joining and the like is collected in
the dust case 85.

[0093] In this manner, the blower 81 included in the
automatic winder 1 according to the third embodiment
generates a suction currentin the lower yarn guiding pipe
25 and the upper yarn guiding pipe 26 at the time of yarn
joining in each winder unit 4. With this configuration, the
suction current can be generated in the lower yarn guid-
ing pipe 25 and the upper yarn guiding pipe 26 only for
some winder units 4 that are performing joining of the
yarn 20 among the winder units 4 of the automatic winder
1. In other words, it is possible to stop the blowers 81
corresponding to some winder units 4 that are not per-
forming joining of the yarn 20, and only the minimum
required blowers 81 can be operated. Accordingly, the
energy consumption can be reduced.

[0094] In the automatic winder 1 according to the third
embodiment, the configuration that generates a suction
current in each yarn end holding section 63 can be the
second suction current generating mechanism 50 as
shown in FIGS. 2 and 4, or can be the second suction
current generating mechanism 50x as shown in FIG. 6.
In any of these configurations, when the yarn 20 is caught
by the yarn end holding section 63 and the winding of
the yarn 20 is stopped, generation of the suction current
in the lower yarn guiding pipe 25 and the upper yarn
guiding pipe 26 is avoided, resulting in reduction of the
energy consumption.

[0095] As explained above, in the automatic winder 1
according to the third embodiment, each winder unit 4
includes the blower 81.

[0096] Accordingly, for each winder unit 4, operation
can be switched between generation of the suction cur-
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rent in the lower yarn guiding pipe 25 and the upper yarn
guiding pipe 26 and stopping the same depending on
whether the yarn joining of the yarn 20 is being performed
or not, and the driving timespan of the negative pressure
electric motor 82included in each blower 81 can be short-
ened, thereby reducing the energy consumption. More-
over, because the negative pressure electric motor 82
for the blower 81 is included separately from the electric
motor for the yarn end holding section 63 of the maga-
zine-type bobbin feeding mechanism 60 (the negative
pressure electric motor 52 or the electric motor 77), gen-
erating a suction current in the lower yarn guiding pipe
25 and the upper yarn guiding pipe 26 even when it is
sufficient to generate a suction current only in the yarn
end holding section 63 at the time of the yarn end prep-
aration and the like, as it happens in the conventional
textile machines, can be avoided, and the energy con-
sumption can be reduced.

[0097] Exemplary embodiments of the present inven-
tion are explained above. The configurations explained
above can, however, be modified as explained below.
[0098] In the third embodiment explained above, each
winder unit 4 includes the blower 81. However, the
present invention is not necessarily limited to such con-
figuration. For example, 60 winder units 4 arranged side
by side can be divided into groups of 12 winder units
each, and each group caninclude onefirstsuction current
generating mechanism 40 (one first blower 41, one neg-
ative pressure electric motor 42) to distribute a suction
current to the sucking and collecting device. Even with
such configuration, only the blower corresponding to the
group that includes the winder unit 4 in which a suction
currentneeds to be generated can be operated, and other
blowers can be stopped, thereby making it possible to
reduce the energy consumption.

[0099] Eventhough the lower yarn guiding pipe 25 and
the upper yarn guiding pipe 26 act as the sucking and
collecting device in the above embodiments, the present
invention is not limited to only this configuration. A con-
figuration in which the yarn waste is collected from other
parts in which the yarn waste is likely to be generated
can be adopted. Moreover, in each of the suction current
generating mechanisms explained above, not only the
yarn waste but also fiber waste can be collected by the
action of the suction current.

[0100] The configuration of the air sucker 71 shown in
the second embodiment is merely an example, and an
air sucker of any known configuration can be used in-
stead.

[0101] A configuration in which the automatic winder
1 includes both the distributing blower duct 56 shown in
FIG. 4 and the like, and the air sucker 71 shown in FIG.
6, and the yarn waste collected in the yarn waste collect-
ing box 73 by the action of the suction current generated
in the air sucker 71 is sucked into the distributing blower
duct 56 in a timely manner by opening the shutter 74 and
the shutter 57 can be adopted.

[0102] Inthe second suction current generating mech-
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anism 50 according to the first embodiment, the shutter
57 is arranged for each winder unit, but the present in-
vention is not necessarily limited to such a configuration.
Moreover, the shutter 57 can be excluded.

[0103] The problems to be solved by the present in-
vention are given above, and the means to solve these
problems and advantageous effects thereof are ex-
plained below.

[0104] According to one aspect of the present inven-
tion, a textile machine having a configuration explained
below is provided. The textile machine includes a plurality
of winder units; a sucking and collecting device; a first
suction current generating mechanism; and a second
suction current generating mechanism. The winder unit
unwinds a yarn from a yarn supplying bobbin that is sup-
ported in a yarn supplying section to form a package.
The sucking and collecting device sucks and collects
yarn waste generated in each winder unit. The first suc-
tion current generating mechanism includes afirstdriving
source that generates afirst suction currentin the sucking
and collecting device. Each winder unit includes a mag-
azine-type bobbin feeding mechanism to feed the yarn
supplying bobbin to the yarn supplying section. The mag-
azine-type bobbin feeding mechanism includes a plural-
ity of pockets; and ayarn end holding section. One pocket
accommodates one yarn supplying bobbin. The yarn end
holding section sucks and holds a yarn end of the yarn
supplying bobbin accommodated in the pocket, and col-
lects generated yarn waste. The second suction current
generating mechanism generates a second suction cur-
rent in the yarn end holding section by using a second
driving source that is different from the first driving source.
[0105] With this configuration, because separate driv-
ing sources are arranged for the first suction current gen-
erating mechanism and the second suction current gen-
erating mechanism, electric motors having the appropri-
ate output according to the respective load can be used
as the first driving source and the second driving source.
Accordingly, the first driving source and the second driv-
ing source can be made compact and inexpensive. More-
over, forexample, evenin asituationin whichitis required
to feed the yarn supplying bobbin to the bobbin feeding
mechanism and perform the yarn end preparation in a
state in which the yarn winding of all the winder units is
stopped, operation can be performed by stopping the first
driving source and driving only the second driving source.
Accordingly, the energy consumption can be reduced.
[0106] In the above textile machine, it is preferable to
adopt a configuration explained below. That is, the first
suction current generating mechanism includes a first
blower. The second suction current generating mecha-
nism includes a second blower that is different from the
first blower.

[0107] With this configuration, by arranging two sepa-
rate blowers, that is, the first blower for the sucking and
collecting device and the second blower for the yarn end
holding section of the magazine-type bobbin feeding
mechanism, a respectively appropriate suction current
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(negative pressure) can be generated. As a result, col-
lection of the yarn waste by the sucking and collecting
device, and suction of the yarn end by the yarn end hold-
ing section of the bobbin feeding mechanism (collection
of the yarn waste) can be performed with minimum re-
quired energy. Accordingly, the energy consumption can
be reduced.

[0108] Inthe above textile machine, itis preferable that
the second blowerincludes a distributing blower duct that
distributes the second suction current to the yarn end
holding sections of the plurality of the winder units to gen-
erate a suction current therein.

[0109] With this configuration, the second suction cur-
rent generated by one second driving source can be dis-
tributed to the yarn end holding sections of a plurality of
the magazine-type bobbin feeding mechanisms.

[0110] In the above textile machine, the first blower
can include a suction blower duct that distributes the first
suction current to the sucking and collecting devices of
the plurality of the winder units.

[0111] With this configuration, by driving the first driv-
ing source, the first suction currents can be simultane-
ously generated in the sucking and collecting devices of
the plurality of the winder units. Furthermore, because
the first driving source is arranged separately from the
second driving source for the yarn end holding section
of the magazine-type bobbin feeding mechanism, even
ifthe first driving source is stopped when the yarn winding
of allthe winder units is stopped, the yarn end preparation
performed when the yarn supplying bobbin is fed to the
bobbin feeding mechanism can be performed seamless-
ly. Accordingly, the energy consumption can be reduced.
[0112] In the above textile machine, each winder unit
can include the first blower.

[0113] With this configuration, in each winder unit, op-
eration can be switched between generation of the first
suction current to the sucking and collecting device and
stopping the same depending on whether the yarn joining
is being performed or not, and the driving timespan of
the first driving source included in the first blower can be
shortened, thereby reducing the energy consumption.
Moreover, because the first driving source is arranged
separately from the second driving source for the yarn
end holding section of the magazine-type bobbin feeding
mechanism, generating the first suction current in the
sucking and collecting device even when it is sufficient
to generate a suction current only to the yarn end holding
section at the time of the yarn end preparation and the
like, as it happens in the conventional textile machines,
can be avoided, and the energy consumption can be re-
duced.

[0114] Inthe above textile machine, itis preferable that
the second suction current generating mechanism in-
cludes, corresponding to each of the yarn end holding
sections, an air sucker that generates the second suction
current upon receiving compressed air.

[0115] With this configuration, by the action of the air
current generated when air is jetted, the second suction
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current that flows from a first flow path inlet hole of the
air sucker toward a first flow path outlet hole can be gen-
erated, and the yarn end can be reliably held. Because
the compressed air that is easy to handle has been used,
the configuration of the second suction current generat-
ing mechanism can be simplified.

[0116] In the above textile machine, it is preferable to
adopt a configuration explained below. That is, the sec-
ond suction currentgenerating mechanism includes, cor-
responding to each of the yarn end holding sections, an
air sucker; a yarn waste collecting box; and an opening
/ closing member. The air sucker generates the second
suction current upon receiving compressed air. The yarn
waste collecting box collects yarn waste sucked by the
air sucker. The opening / closing member is arranged
between the yarn waste collecting box and the suction
blower duct of the first suction current generating mech-
anism and allows or interrupts communication of the yarn
waste collecting box with the suction blower duct of the
first suction current generating mechanism.

[0117] With this configuration, the yarn waste sucked
by the air sucker can be collected in the yarn waste col-
lecting box and then can be sucked into the duct of the
first suction current generating mechanism by opening
the opening / closing member from time to time. There-
fore, the yarn waste generated in the textile machine can
be collected at a predetermined location (the suction side
of the first suction current generating mechanism).
[0118] It is preferable that the above textile machine
includes a switching device that is operated to switch
between generation of the second suction current in the
air sucker and stopping the same.

[0119] With this configuration, by operating the corre-
sponding switching device, the second suction current
can be generated or the same can be stopped in the air
sucker of each magazine-type bobbin feeding mecha-
nism. Accordingly, the second suction current can be
generated only when feeding the yarn supplying bobbin
and preparing the yarn end or when the yarn supplying
bobbin is replaced in each bobbin feeding mechanism,
making it possible to reduce the energy consumption.
[0120] It is preferable that the above textile machine
includes the yarn waste collecting box.

[0121] With this configuration, the yarn waste sucked
by the air sucker can be collected in the yarn waste col-
lecting box and can be collectively recovered later.
[0122] Inthe above explanation, the meaning of "a plu-
rality of" also includes "a predetermined number of".
[0123] Although the invention has been explained with
respect to specific embodiments for a complete and clear
disclosure, the appended claims are not to be thus limited
but are to be construed as embodying all modifications
and alternative constructions that may occur to one
skilled in the art that fairly fall within the scope of the
claims.
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Claims

1.

A textile machine (1) comprising:

a plurality of winder units (4) configured to un-
wind a yarn from a yarn supplying bobbin (21)
thatis supported in a yarn supplying section (10)
to form a package (29);

a sucking and collecting device (25, 26) ar-
ranged per winder unit (4) to suck and collect
yarn waste generated in the winder unit (4);

a first suction current generating mechanism
(40) thatincludes a first driving source (42) con-
figured to generate a first suction current in the
sucking and collecting device (25, 26); and

a second suction current generating mechanism
(50) configured to generate a second suction
current by using a second driving source (52)
that is different from the first driving source (42),
wherein

each winder unit (4) includes a magazine-type
bobbin feeding mechanism (60) to feed the yarn
supplying bobbin (21) to the yarn supplying sec-
tion (10), wherein

the magazine-type bobbin feeding mecha-
nism (60) includes,

a plurality of pockets (62p) for accommo-
dating the yarn supplying bobbins (21); and
a yarn end holding section (63) configured
to suck and hold a yarn end of the yarn sup-
plying bobbin (21) accommodated in the
pocket (62p), and to collect generated yarn
waste, and

the second suction current generating mecha-
nism (50) is configured to generate the second
suction current in the yarn end holding section
(63).

The textile machine (1) as claimedin Claim 1, where-
in the first suction current generating mechanism
(40) includes a first blower (41), and the second suc-
tion current generating mechanism (50) includes a
second blower (51) that is different from the first
blower (41).

The textile machine (1) as claimed in Claim 2, where-
in the second blower (51) includes a distributing
blower duct (56) configured to distribute the second
suction current to the yarn end holding sections (63)
of the plurality of the winder units (4) to generate a
suction current therein.

The textile machine (1) as claimed in Claim 2 or 3,
wherein

the first blower (41) includes a suction blower duct
(46) configured to distribute the first suction current
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to the sucking and collecting devices (25, 26) of the
plurality of the winder units (4).

The textile machine (1) as claimed in Claim 2 or 3,
wherein each winder unit (4) includes the first blower
(41).

The textile machine (1) as claimed in any one of
Claims 1 to 5, wherein the second suction current
generating mechanism (50) includes, corresponding
to each of the yarn end holding sections (63), an air
sucker (71) configured to generate the second suc-
tion current upon receiving compressed air.

The textile machine (1) as claimed in Claim 4, where-
in

the second suction current generating mechanism
(50) includes, corresponding to each of the yarn end
holding sections (63),

an air sucker (71) configured to generate the
second suction current upon receiving com-
pressed air;

a yarn waste collecting box (73) configured to
collect yarn waste sucked by the air sucker (71);
and

an opening/closing member (74) that is ar-
ranged between the yarn waste collecting box
(73) and the suction blower duct (46) of the first
suction current generating mechanism (40) and
is configured to allow or interruptcommunication
of the yarn waste collecting box (73) with the
suction blower duct (46) of the first suction cur-
rent generating mechanism (40).

The textile machine (1) as claimed in Claim 6 or 7,
wherein

the textile machine (1) includes a switching device
(72) that is operable to switch between generation
of the second suction current in the air sucker (71)
and stopping the same.

The yarn waste collecting box (73) included in the
textile machine (1) as claimed in Claim 7.
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