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(54) Yarn winding machine

(57) A spinning unit (6) is arranged along a longitu-
dinal direction of a machine main body (2), and is adapted
to form a package (17) by winding a spun yarn (15)
around a winding bobbin (16). A bobbin stocker (4) is
adapted to stock winding bobbins (16) to be used by the
spinning unit (6). A doffing cart (67) is provided to travel
between the spinning units (6) and the bobbin stocker

(4), and is adapted to supply the winding bobbins (16) to
the spinning unit (6). The bobbin stocker (4) is arranged
to be accessible from at least the front side with respect
to the winding bobbins (16) stocked in the bobbin stocker
(4). The doffing cart (67) is adapted to receive the winding
bobbins (16) stocked in the bobbin stocker (4) at a bobbin
supplying position (77) located at the front side of the
machine main body (2).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a layout of a
bobbin stocker arranged in a yarn winding machine.

2. Description of the Related Art

[0002] There is known a yarn winding machine adapt-
ed to wind a yarn around a winding bobbin to form a
package. This type of yarn winding machine includes, for
example, a spinning machine described in Japanese Un-
examined Patent Publication No. 8-246275 (Patent Doc-
ument 1) and an automatic winder described in U.S. Pat-
ent No. 4865260 (Patent Document 2) . As disclosed in
Patent Document 1 and Patent Document 2, this type of
yarn winding machine includes a plurality of yarn winding
units, each of which is adapted to wind a yarn, arranged
in line on a machine main body.

[0003] In such a yarn winding machine, when a pack-
age is fully wound (a state in which a defined amount of
the yarn is wound into a package) by the yarn winding
unit, a doffing operation of collecting the fully-wound
package from the yarn winding unit is carried out, and a
bobbin setting operation of newly setting an empty wind-
ing bobbin is carried out. The yarn winding machine de-
scribed in Patent Document 1 and Patent Document 2
includes a doffing cart (an operation cart) adapted to au-
tomatically carry out the doffing operation and the bobbin
setting operation. The winding of the yarn by the yarn
winding unit can be continued by automatically setting a
new empty winding bobbin to the yarn winding unit after
a package has been fully wound.

[0004] In order for the operation cart to carry out the
bobbin setting operation, an empty winding bobbin to be
supplied by the operation cart to the yarn winding unit is
required. The yarn winding machine disclosed in Patent
Documents 1 and 2 includes a bobbin stocker adapted
to stock a large amount of empty winding bobbins. The
bobbin stocker can supply the stocked empty winding
bobbins to the operation cart as needed.

[0005] As illustrated in FIG. 2 of Patent Document 1,
the bobbin stocker is arranged at a rear side of the ma-
chine. Therefore, an operator of the spinning machine
described in Patent Document 1 is required to move to
the rear side of the machine to check a remaining amount
of the winding bobbins in the bobbin stocker. Thus, the
operator cannot easily check the remaining amount of
the bobbin. In the fine spinning machine of Patent Doc-
ument 1, the operation cart can be taken out from the
fine spinning machine in a direction of an extended line
of its path. In the spinning machine of Patent Document
1, the bobbin stocker is required to be arranged to avoid
the extended line of the path, and the layout of the bobbin
stocker is restricted. In the spinning machine of Patent

10

15

20

25

30

35

40

45

50

55

Document 1, the bobbin stocker had to be arranged on
the rear side of the machine.

[0006] As illustrated in FIG. 1 of Patent Document 2,
the bobbin stocker (an accumulator 10) is arranged fac-
ing a front side of the automatic winder. The operator of
the automatic winder described in Patent Document 2
can easily check the remaining amount of the bobbin (a
tube 14) of the bobbin stocker from the front side of the
machine.

[0007] However, in the automatic winder of Patent
Document 2, although the bobbin stocker is arranged
facing the front side of the machine, the operation cart
(a doffing device 20) adapted to receive the bobbin from
the bobbin stocker travels on a rear side of the yarn wind-
ing units (winding stations 8) . In the conventional yarn
winding machine, arrangements of the bobbin stocker
and the operation cart that receives the bobbin from the
bobbin stocker are not organized. Thus, a method of sup-
plying the bobbin from the bobbin stocker to the operation
carttends to be complicated. For example, in Patent Doc-
ument 2, the empty bobbin stocked in the bobbin stocker
is supplied to the operation cart by a feed mechanism
including an endless belt. When feeding and supplying
the empty bobbin with the endless belt, time is required
until the operation cart receives the empty bobbin, and
efficiency is low. Since the feed mechanism of the empty
bobbin is required to be arranged, a structure of the entire
yarn winding machine becomes complicated.

BRIEF SUMMARY OF THE INVENTION

[0008] An object of the present invention is to provide
a yarn winding machine in which a remaining amount of
a bobbin in a bobbin stocker can be easily checked and
the bobbin stocked in the bobbin stocker can be supplied
to an operation cart with a simple structure.

[0009] According to an aspect of the presentinvention,
a yarn winding machine includes a machine main body,
a plurality of yarn winding units, a bobbin stocking device,
and an operation cart. The yarn winding units are ar-
ranged along a longitudinal direction of the machine main
body. Each yarn winding unit is adapted to form a pack-
age by winding a yarn around a winding bobbin. The bob-
bin stocking device is adapted to stock winding bobbins
to be used by the yarn winding units. The operation cart
is provided to travel between the yarn winding units and
the bobbin stocking device, and adapted to supply the
winding bobbins to the yarn winding units. Provided that
a direction along an arranged direction of the yarn wind-
ing units is a left-right direction, a direction perpendicular
to the left-right direction and a top-bottom direction is a
front-back direction, and when viewed in the front-back
direction of the machine main body, a side where yarns
respectively wound by the yarn winding units are travel-
ling is a front side and an opposite side is a back side.
The bobbin stocking device is arranged to be accessible
from at least the front side with respect to the winding
bobbins stocked in the bobbin stocking device. The op-
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eration cart is adapted to receive the winding bobbins
stocked in the bobbin stocking device at a bobbin sup-
plying position located at the front side of the machine
main body.

[0010] Thus, by arranging an accessible side of the
bobbin stocking device and a position where the opera-
tion cart receives the winding bobbins (the bobbin sup-
plying position) on the same side, a length of a path of
the winding bobbin supplied from the bobbin stocking
device tothe operation cart canbe shortened. As aresult,
the winding bobbin can be efficiently supplied to the op-
eration cart with a simple structure.

[0011] The above yarn winding machine further in-
cludes a travelling path arranged at the front side of the
machine main body and adapted to enable travelling of
the operation cart. An operation passage for an operator
to perform an operation is arranged on an opposite side
of the travelling path with respect to the yarn winding
units and the bobbin stocking device.

[0012] The bobbin stocking device is arranged facing
towards the operation passage. Accordingly, the opera-
tor can easily check a bobbin stocking status of the bob-
bin stocking device from the operation passage.

[0013] In the above yarn winding machine, the bobbin
stocking device is adapted to stock a plurality of the wind-
ing bobbins such that an axial end of the winding bobbins
faces towards the operation passage. Accordingly, the
bobbin stocking device can stock a large number of wind-
ing bobbins.

[0014] The above yarn winding machine further in-
cludes a yarn waste collecting section and a yarn waste
discharge section. The yarn waste collecting section is
provided in the operation cart and adapted to collect yarn
wastes. The yarn waste discharge section is arranged
near the bobbin stocking device and adapted to receive
the yarn wastes discharged from the yarn waste collect-
ing section of the operation cart stopped at the bobbin
supplying position. The operation cart can simultaneous-
ly receive the winding bobbin and discard the yarn wastes
at the bobbin supplying position. Accordingly, efficiency
of the yarn winding machine is improved.

[0015] The above yarn winding machine further in-
cludes a yarn joining cart adapted to perform a yarn join-
ing operation of the yarn at the back side than the yarns
being wound by the yarn winding units. The machine
main body includes an opening that connects the back
side of the machine main body and an operation space
ofthe yarn joining cart. Accordingly, maintenance can be
carried out on the yarn joining cart from the back side of
the machine. Therefore, as in the conventional tech-
nique, the yarn joining cart is not required to be taken out
from the side of the machine to carry out maintenance
on the yarn joining cart, and the bobbin stocking device
can be arranged closer to the front side.

[0016] In the above yarn winding machine, the bobbin
stocking device is preferably arranged entirely in a height
direction of the machine main body. Since the yarn joining
cart is not required to be taken out from the side of the
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machine, a space for taking out the yarn joining cart is
not required to be arranged at the side of the machine.
As aresult, a degree of freedom in a layout of the bobbin
stocking device is improved, and the bobbin stocking de-
vice can be arranged entirely in a vertical direction of the
machine main body. Accordingly, the number of winding
bobbins that can be stocked in the bobbin stocking device
can be increased.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

FIG. 1 is a front view illustrating an overall structure
of a fine spinning machine according to one embod-
iment of the present invention;

FIG. 2 is a plan view of the fine spinning machine;
FIG. 3 is a cross-sectional side view of the fine spin-
ning machine; and

FIG. 4 is a cross-sectional view of an air-jet spinning
device.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0018] A fine spinning machine (spinning machine) as
a yarn winding machine according to one embodiment
of the present invention will be described with reference
to the drawings. As illustrated in FIG. 1, a fine spinning
machine 1 includes a machine main body 2, a drive end
box 3, a bobbin stocker (bobbin stocking device) 4, and
a blower box 5.

[0019] In the machine main body 2, a plurality of spin-
ning units (yarn winding units) 6 are arranged inline along
a longitudinal direction thereof. As illustrated in FIG. 3,
each spinning unit 6 includes a draft device 10, a spinning
section 11, ayarn accumulating device 12, and a winding
section 13, arranged in this order from upstream to down-
stream. "Upstream" and "downstream" respectively refer
to upstream and downstream in a travelling direction of
a fiber bundle 14 and a spun yarn 15 at the time of spin-
ning. Each spinning unit 6 is adapted to spin the fiber
bundle 14 supplied from the draft device 10 by the spin-
ning section 11 to produce the spun yarn 15, and winds
the spun yarn 15 around a winding bobbin 16 with the
winding section 13. The winding bobbin 16 wound with
the spun yarn 15 is referred to as a package 17.

[0020] In the following description, a direction in which
the spinning units 6 are arranged (a direction indicated
with arrows of "right" and "left" in FIG. 1 and FIG. 2) may
be simply referred to as a "left-right direction". A direction
perpendicular to the left-right direction and a top-bottom
direction (vertical direction) (a direction indicated with ar-
rows of "front" and "back" in FIG. 1 and FIG. 3) may be
simply referred to as a "front-back direction". As illustrat-
ed in FIG. 3, when viewed in the left-right direction, a
spun yarn 15 produced by the spinning unit 6 travels on
one side of the front-back direction of the machine main
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body 2. A side on which the spun yarn 15 travels when
viewed from the machine main body 2 in the front-back
direction (a left side in FIG. 3) may be referred to as a
front side and an opposite side thereof may be referred
to as a back side.

[0021] The drive end box 3 is arranged at one end in
the left-right direction of the machine main body 2. A driv-
ing source or the like adapted to reciprocate a traverse
mechanism 60 (described later) is arranged in the drive
end box 3. Compressed air is supplied to the drive end
box 3 from a compressed air source (not illustrated) via
a compressed air supplying pipe 33. A regulator or the
like adapted to appropriately adjust the compressed air
and supply the compressed air to each section of the fine
spinning machine 1 is arranged in the drive end box 3.
The compressed air adjusted to an appropriate air pres-
sure by the regulator or the like is supplied to each section
of the fine spinning machine 1 via a duct, a tube, or the
like (not illustrated).

[0022] As illustrated in FIG. 1, an operation section 18
is arranged on a front side of the drive end box 3. The
operation section 18 includes a display screen capable
of displaying information related to each spinning unit 6,
a setting operation tool (an operation button and/or an
operation dial and the like) for carrying out various types
of settings, and the like. The operation section 18 can
communicate with each spinning unit 6, and collectively
manages information related to the plurality of spinning
units 6 of the fine spinning machine 1. The operation
section 18 can transmit a control signal collectively or
individually to the plurality of spinning units 6 in the fine
spinning machine 1. Therefore, the operator of the fine
spinning machine 1 can collectively operate the plurality
of spinning units 6 by the operation section 18.

[0023] The bobbin stocker 4 is arranged at an end in
the left-right direction of the machine main body 2 which
is opposite to the end at which the drive end box 3 is
provided. The bobbin stocker 4 can stock a plurality of
empty winding bobbins 16.

[0024] As illustrated in FIG. 2, the blower box 5 is ar-
ranged on a back side of the bobbin stocker 4. A negative
pressure source (notillustrated) is provided in the blower
box 5. As illustrated in FIG. 3, negative pressure ducts
19, 20, and 21 are arranged along the left-right direction
in the machine main body 2. The negative pressure ducts
19, 20, and 21 are connected to the negative pressure
source. An interior of the negative pressure ducts 19, 20,
and 21 is maintained at a negative pressure by the neg-
ative pressure source. The negative pressure can be
supplied to each section of the fine spinning machine 1
via the negative pressure ducts 19, 20, and 21.

[0025] The draft device 10 is arranged in proximity to
an upper end of the machine main body 2. The draft de-
vice 10 drafts a sliver (a material of the fiber bundle) 22
supplied from a sliver case (not illustrated) via a sliver
guide until a predetermined width is obtained.

[0026] The draft device 10 includes a plurality of draft
rollers. Two draftrollers as one set form a draft roller pair.
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The draft device 10 is a so-called four line draft device
including four draft roller pairs, i.e., a back roller pair 23
and 27, a third roller pair 24 and 28, a middle roller pair
25 and 29, and a front roller pair 26 and 30, arranged in
this order from the upstream. In each draft roller pair, a
draft roller on the front side in the front-back direction is
referred to as a top roller, and a draft roller on the back
side is referred to as a bottom roller. As illustrated in FIG.
3, the top rollers are, in the order from the upstream, a
back top roller 23, a third top roller 24, a middle top roller
25 provided with a rubber apron belt, and a front top roller
26. The bottomrollers are, in the order from the upstream,
a back bottom roller 27, a third bottom roller 28, a middle
bottom roller 29 provided with a rubber apron belt, and
a front bottom roller 30.

[0027] Each of the bottom rollers 27, 28, 29, and 30 is
rotatably driven by a driving source (notillustrated). Each
of the top rollers 23, 24, 25, and 26 is rotatably supported
via a bearing (not illustrated) and the like with an axial
line thereof as a center. Each of the top rollers 23, 24,
25, and 26 is urged towards the respective bottom rollers
27, 28, 29, and 30 by an urging member (not illustrated).
[0028] The draft device 10 can sandwich the sliver 22
between the rotating top rollers 23, 24, 25, and 26 and
the bottom rollers 27, 28, 29, and 30, and transport the
sliver 22 towards the downstream. In the draft device 10,
a rotation speed of the downstream draft roller pair is
faster. Therefore, the fiber bundle 14 (or the sliver 22) is
drafted while being transported between the draft roller
pair and the draft roller pair. A degree to which the fiber
bundle 14 is drafted can be changed by appropriately
setting the rotation speed of each of the bottom rollers
27, 28, 29, and 30. The draft device 10 can draft the fiber
bundle 14 into a desired fiber width. The rotation speed
of each roller is appropriately changed according to a
type of fibers and a spinning condition (a winding condi-
tion) such as a thickness of the spun yarn 15.

[0029] The spinningsection 11 is arranged immediate-
ly downstream of the front roller pair 26 and 30. The fiber
bundle 14 drafted by the draft device 10 is supplied to
the spinning section 11. The spinning section 11 includes
an air-jet spinning device 41 adapted to apply twists to
the fiber bundle 14 using a whirling airflow. The air-jet
spinning device 41 twists the fiber bundle 14 supplied
from the draft device 10 to produce the spun yarn 15.
[0030] As illustrated in FIG. 4, the air-jet spinning de-
vice 41 includes a nozzle block 43, a hollow guide shaft
body 44, and a fiber guiding section 45.

[0031] A spinning chamber 46 is formed between the
nozzle block 43 and the hollow guide shaft body 44. The
nozzle block 43 is provided with an air ejecting nozzle 47
for ejecting air into the spinning chamber 46. An intro-
ducing port 48 for introducing the fiber bundle 14 into the
spinning chamber 46 is formed in the fiber guiding section
45. The air ejecting nozzle 47 is adapted to eject the air
into the spinning chamber 46 to generate the whirling
airflow. The fiber bundle 14 supplied from the draft device
10 is guided into the spinning chamber 46 by the fiber
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guiding section 45 having the introducing port 48. In the
spinning chamber 46, fibers of the fiber bundle 14 are
swung around the hollow guide shaftbody 44 by the whirl-
ing airflow, and the twists are applied to the fiber bundle
14. Accordingly, the spun yarn 15 is produced. The twist-
ed spun yarn 15 is passed through a yarn passage 49
formed through an axial center of the hollow guide shaft
body 44, and fed to an outside of the air-jet spinning de-
vice 41 from a downstream yarn exit (not illustrated).
[0032] A needle-like guide needle 50 is arranged inthe
introducing port48. Atip of the guide needle 50 is directed
towards the spinning chamber 46. The fiber bundle 14
introduced from the yarn introducing port 48 is guided
into the spinning chamber 46 via the guide needle 50.
Accordingly, a state of the fiber bundle 14 introduced into
the spinning chamber 46 can be stabilized. Since the
fiber bundle 14 is guided so as to be wound around the
guide needle 50, even if twists are applied to the fibers
in the spinning chamber 46, the twists are prevented from
being propagated to the upstream of the fiber guiding
section45. Accordingly, the twists applied by the spinning
section 11 are prevented from influencing the draft device
10. The guide needle 50 may be omitted, and a down-
stream end of the fiber guiding section 45 may function
as the guide needle 50.

[0033] Thewindingsection 13isarranged downstream
of the spinning section 11 and in a lower range of the
machine main body 2. The winding section 13 includes
a cradle arm 58 and a winding drum 59. The cradle arm
58 is supported to be swingable about a supporting shaft
57. The cradle arm 58 can rotatably support a winding
bobbin 16 for winding the spunyarn 15. The winding drum
59 is adapted to be driven while making contact with an
outer peripheral surface of the winding bobbin 16 or an
outer peripheral surface of the package 17. The winding
drum 59 is driven by an electric motor (not illustrated) to
rotate the winding bobbin 16 (or the package 17) making
contact with the winding drum 59, and the spun yarn 15
can be wound around the winding bobbin 16.

[0034] Asillustratedin FIG. 1, the fine spinning section
1 includes the traverse mechanism 60 adapted to
traverse the spun yarn 15 to be wound by the winding
section 13 of each spinning unit 6 in the lower range of
the machine main body 2. The traverse mechanism 60
includes a plurality of traverse guides 61 and a traverse
rod 62.

[0035] Each of the traverse guides 61 is arranged in
proximity to the winding section 13 of each spinning unit
6, and is adapted to be engaged with the spun yarn 15
wound by the winding section 13. The traverse rod 62 is
arranged such that a longitudinal direction thereof is in
the left-right direction, and is arranged over all the spin-
ning units 6 of the fine spinning machine 1. Each traverse
guide 61 is fixed to the traverse rod 62. The traverse rod
62 is reciprocated left and right by a driving source (not
illustrated) in the drive end box 3. Accordingly, the
traverse guide 61 can be reciprocated all at once in all
the spinning units 6. By rotating the winding bobbin 16
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by the winding section 13 while reciprocating the traverse
guide 61 engaged with the spun yarn 15, the spun yarn
15 can be wound while being traversed to form the pack-
age 17 of an appropriate shape.

[0036] The yarn accumulating device 12 is arranged
between the spinning section 11 and the winding section
13. Asillustrated in FIG. 3, the yarn accumulating device
12 includes a yarn accumulating roller 63 and an electric
motor 64 for rotatably driving the yarn accumulating roller
63.

[0037] The yarnaccumulating roller 63 can have a pre-
scribed amount of the spun yarn 15 wound around an
outer peripheral surface thereof to temporarily accumu-
late the spun yarn 15. When the yarn accumulating roller
63 is rotated at a predetermined rotation speed with the
spun yarn 15 wound around the outer peripheral surface
of the yarn accumulating roller 63, the spun yarn 15 can
be pulled out at a predetermined speed from the air-jet
spinning device 41 of the spinning section 11 and trans-
ported towards the downstream. Since the spun yarn 15
is temporarily accumulated on the outer peripheral sur-
face of the yarn accumulating roller 63, the yarn accu-
mulating device 12 can function as one type of a buffer.
Accordingly, a drawback (e.g., slackening of the spun
yarn 15 or the like) when a spinning speed in the spinning
section 11 and a winding speed in the winding section
13 do not match for some reason can be resolved.
[0038] A yarn quality measuring device 65 is arranged
at a position between the spinning section 11 and the
yarn accumulating device 12. The spun yarn 15 spun by
the spinning section 11 is passed through the yarn quality
measuring device 65 before being wound by the yarn
accumulating device 12. The yarn quality measuring de-
vice 65 monitors a thickness of the travelling spun yarn
15 with a capacitance sensor (not illustrated). When a
yarn defect (an area where an abnormality is found in
thickness or the like of the spun yarn 15) of the spun yarn
15 is detected, the yarn quality measuring device 65
transmits a yarn defect detection signal to a unit controller
(notillustrated). The yarn quality measuring device 65 is
not limited to the capacitance sensor and may be a light
transmissive sensor to monitor a thickness of the spun
yarn 15. The yarn quality measuring device 65 may detect
a foreign substance contained in the spun yarn 15 as a
yarn defect.

[0039] A cutter (notillustrated) is arranged in proximity
to the yarn quality measuring device 65, and immediately
cuts the spun yarn 15 when the yarn defect of the spun
yarn 15 is detected. Instead of using the cutter, the spin-
ning unit 6 may stop the supply of the air to the spinning
section 11 and cut the spun yarn 15 by interrupting the
production of the spun yarn 15.

[0040] Asillustratedin FIG. 1 andthe like, the fine spin-
ning machine 1 includes a yarn joining cart 66 and a
doffing cart (an operation cart) 67.

[0041] A yarn joining cart travelling rail 68 is laid along
the left-right direction in the machine main body 2. The
yarn joining cart travelling rail 68 is located on the back
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side of a yarn path of the spun yarn 15. The yarn joining
cart 66 can travel along the yarn joining cart travelling
rail 68.

[0042] Asillustratedin FIG. 1 and FIG. 3, the yarn join-
ing cart 66 includes a yarn joining device 69, a suction
pipe 70, and a suction mouth 71. When the spun yarn 15
between the spinning section 11 and the winding section
13 is disconnected due to a yarn breakage or a yarn cut
in a certain spinning unit 6, the yarn joining cart 66 travels
on the yarn joining cart travelling rail 68 to the relevant
spinning unit 6 and stops. The suction pipe 70 sucks and
catches the yarn end fed from the spinning section 11
while swinging vertically with a shaft as a center and
guides the yarn end to the yarn joining device 69. The
suction mouth 71 sucks and catches the yarn end from
the package 17 supported by the winding section 13 while
swinging vertically with a shaft as a center and guides
theyarnendtothe yarnjoining device 69. The yarn joining
device 69 performs a yarn joining operation by twisting
the guided yarn ends by the whirling airflow generated
by the compressed air. The spun yarn 15 between the
spinning section 11 and the winding section 13 is thereby
connected, and the winding of the spun yarn 15 into the
package 17 can be resumed.

[0043] As described above, since the yarn joining cart
travelling rail 68 is laid on the back side of the yarn path,
the yarn joining cart 66 travels on the back side of the
yarn path and performs the yarn joining operation from
a position on the back side. Since the yarn joining cart
66 is located on the back side of the yarn path (i.e., a
receded position in the machine main body 2), mainte-
nance is difficult to be carried out on the yarn joining cart
66. In the fine spinning machine 1 of the present embod-
iment, the yarn joining cart 66 can be taken out from the
back side of the machine main body 2. More specifically,
as illustrated in FIG. 3, the negative pressure ducts 19,
20, and 21 adapted to supply the negative pressure are
arranged at positions higher or lower than the yarn joining
cart 66, and are not arranged on the back side of the yarn
joining cart 66. An opening 110 communicating with a
space where the yarn joining cart 66 performs the yarn
joining operation is formed at a portion in the back side
of the machine main body 2. The yarn joining cart 66 thus
can be installed to or removed from the machine main
body 2 via the opening 110. Therefore, the yarn joining
cart66 can be taken out from the back side of the machine
main body 2 to carry out the maintenance.

[0044] When carrying out maintenance on the yarn
joining cart 66, if access can be made to the back side
of the yarn joining cart 66, sufficient maintenance may
be carried out. In such acase, the maintenance operation
can be carried out via the opening 110 with the yarn join-
ing cart 66 installed in the machine main body 2. There-
fore, an opened area of the opening 110 may not be
formed to a size to a degree which enables the yarn join-
ing cart 66 to be taken out, and the opened area is suf-
ficient to be formed to a degree enabling the operator to
carry out the maintenance.
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[0045] A doffing cart travelling rail (travelling path) 39
is laid along the left-right direction on the front side of the
machine main body 2. The doffing cart 67 can travel along
the doffing cart travelling rail 39.

[0046] The doffing cart67 performs a doffing operation
of the fully-wound package 17, and a bobbin setting op-
eration for supplying an empty winding bobbin 16. As
illustratedin FIG. 1and FIG. 3, the doffing cart67 includes
an empty bobbin accommodating section 38, a cradle
operating arm 72, a yarn pull-out arm 73, and an empty
bobbin supplying arm 74. The empty bobbin accommo-
dating section 38 can accommodate a plurality of empty
winding bobbins 16. The yarn pull-out arm 73 can be
extended or contracted by an air cylinder mechanism (not
illustrated). A catching section configured as an air suck-
er device is arranged at a distal end of the yarn pull-out
arm 73. The catching section is adapted to generate a
suction airflow to suck and catch the spun yarn 15. A
cutter (not illustrated) for cutting the spun yarn 15 sucked
and caught by the catching section is arranged at the
distal end of the yarn pull-out arm 73.

[0047] First, the doffing operation will be described.
When the package 17 being wound in a spinning unit 6
becomes fully wound, the doffing cart 67 travels on the
doffing cart travelling rail 39 to the relevant spinning unit
6 and stops. The cradle operating arm 72 then operates
the cradle arm 58 of the spinning unit 6 to remove the
fully-wound package 17 from the cradle arm 58. The re-
moved fully wound package 17 is dropped onto and re-
ceived by a package conveyor 75 laid between the spin-
ning unit 6 and the doffing cart travelling rail 39. The doff-
ing cart 67 may include a conveying mechanism such
that the fully-wound package 17 is conveyed from the
winding section 13 to the package conveyor 75 by the
conveying mechanism. As illustrated in FIG. 2, the pack-
age conveyor 75is arranged along the left-right direction.
The package conveyor 75 conveys the fully-wound pack-
age 17 along the left-right direction. A package collecting
section (not illustrated) is arranged at an end in the con-
veying direction of the fully-wound package 17 by the
package conveyor 75. By the doffing operation described
above, the fully-wound package 17 can be automatically
collected.

[0048] Next, the bobbin setting operation will be de-
scribed. The doffing cart 67 clamps the empty winding
bobbin 16 stocked in the empty bobbin accommodating
section 38 with the empty bobbin supplying arm 74, and
swings the empty bobbin supplying arm 74 to set the
winding bobbin 16 to the cradle arm 58 of the spinning
unit 6. Before or after this operation, the yarn pull-outarm
73 of the doffing cart 67 sucks and catches the spun yarn
15 spun by the spinning section 11, and guides the caught
spun yarn 15 to proximity of the empty winding bobbin
16 held by the cradle arm 58. Under this state, the spun
yarn 15 pulled out from the spinning section 11 is fixed
to the winding bobbin 16 by a method such as a known
bunch winding.

[0049] After the bunch winding is completed, the doff-
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ing cart 67 operates the cutter to cut the spun yarn 15
sucked and caught by the catching section of the yarn
pull-out arm 73. The spun yarn 15 remaining from the
bunch winding thus can be cut, and sucked and removed
by the suction airflow of the catching section. The doffing
cart 67 includes a yarn waste collecting box (yarn waste
collecting section) 78 adapted to collect yarn wastes
sucked and removed by the yarn pull-out arm 73. The
yarn waste collecting box 78 includes an air filter (not
illustrated), which can separate the suction airflow gen-
erated by the catching section and the yarn waste blown
away on the suction airflow such that only the yarn wastes
are collected.

[0050] After the bobbin setting operation of the doffing
cart 67 described above is finished, the winding section
13 of the spinning unit 6 starts the rotation of the winding
bobbin 16 while the spun yarn 15 pulled out from the
spinning section 11 is fixed to the winding bobbin 16. The
winding of the spun yarn 15 with respect to the new wind-
ing bobbin 16 thus can be started.

[0051] Since the number of empty winding bobbins 16
that can be stocked in the empty bobbin accommodating
section 38 of the doffing cart 67 is limited, the winding
bobbin 16 is required to be restocked at an appropriate
timing. The doffing cart 67 receives the supply of the
winding bobbin 16 from the bobbin stocker 4 at an ap-
propriate timing. As illustrated in FIG. 2, the doffing cart
travelling rail 39 is laid to a bobbin supplying position 77
(a position illustrated with a chain double-dashed line in
FIG. 1 and FIG. 2). As illustrated in FIG. 1 and FIG. 2,
the bobbin supplying position 77 is located on the front
side of the machine main body 2, and is arranged adja-
cent to the bobbin stocker 4. The doffing cart 67 travels
to the bobbin supplying position 77 and stops, as neces-
sary. The winding bobbin 16 is supplied from the bobbin
stocker 4 to the doffing cart 67 stopped at the bobbin
supplying position 77.

[0052] As illustrated in FIG. 2, an operation passage
80 for the operator to pass is provided on the front side
of the doffing cart travelling rail 39. In the operation pas-
sage 80, the operator can check a state of the front side
of the fine spinning machine 1. From the operation pas-
sage 80, the operator can carry out the maintenance op-
eration and the like of the spinning units 6 arranged on
the front side of the fine spinning machine 1.

[0053] Next, a structure of the bobbin stocker 4 will be
described.
[0054] The bobbin stocker4 includes a plurality of pegs

81 for stocking the winding bobbins 16. The peg 81 is a
rod-shaped member. As is well known, the winding bob-
bin 16 for winding the spun yarn 15 is a tubular body, and
the winding bobbin 16 can be set on the peg 81 such that
the peg 81 is located inside the winding bobbin 16.

[0055] The bobbin stocker 4 stocks a plurality of the
winding bobbins 16 such than an axial end of the winding
bobbins 16 faces towards the operation passage 80. A
longitudinal direction of each peg 81 is arranged along
the substantially front-back direction, and a distal end of

10

15

20

25

30

35

40

45

50

55

each peg 81 is arranged to face the front side. Therefore,
by setting the winding bobbin 16 on the peg 81, the wind-
ing bobbin 16 can be supported under a state in which
an axial line of the winding bobbin 16 is positioned sub-
stantially horizontal. Since the bobbin stocker 4 stocks
the winding bobbin 16 while maintaining the horizontal
posture, the winding bobbins 16 can be accommodated
in a space efficient manner.

[0056] The frontside ofthe bobbin stocker 4 is opened.
The distal end of each peg 81 is exposed to the front side
of the bobbin stocker 4. In the fine spinning machine 1
of the present embodiment, the bobbin stocker 4 is ar-
ranged facing the front side. A state of the winding bob-
bins 16 stocked in the bobbin stocker 4 can be checked
from the operation passage 80. The operator can easily
check the remaining amount and the like of the winding
bobbins 16 in the bobbin stocker 4 from the operation
passage 80. Since the peg 81 is facing the front side, the
winding bobbins 16 can be set to the pegs 81 from the
operation passage 80. Accordingly, a restocking opera-
tion of the winding bobbins 16 with respect to the bobbin
stocker 4 can be easily carried out. In the fine spinning
machine 1 of the present embodiment, the winding bob-
bins 16 stocked in the bobbin stocker 4 can be easily
accessed from the front side (from the operation passage
80).

[0057] The bobbin stocker 4 includes an endless chain
82 driven to circulate within a plane substantially orthog-
onal to the longitudinal direction of the pegs 81 (a per-
pendicular plane) . The plurality of the pegs 81 are fixed
to the endless chain 82. When the endless chain 82 is
continuously or intermittently driven to circulate towards
one direction, the winding bobbins 16 set on the pegs 81
can be fed along a longitudinal direction of the endless
chain 82.

[0058] A bobbin detaching section 83 is arranged in a
middle of a feeding path of the winding bobbin 16 in the
bobbin stocker 4. The bobbin detaching section 83 in-
cludes a detachment lever (not illustrated) capable of
making contact with the winding bobbin 16 set on the peg
81, and the winding bobbin 16 can be detached from the
peg 81 by the detachment lever.

[0059] The winding bobbin 16 detached from the peg
81 by the bobbin detaching section 83 is dropped onto a
bobbin guiding passage 84. The bobbin guiding passage
84 connects the bobbin detaching section 83 and a bob-
bin supplying section 85. The winding bobbin 16 dropped
onto the bobbin guiding passage 84 is guided to the bob-
bin supplying section 85 through the bobbin guiding pas-
sage 84. The bobbin guiding passage 84 is curved, and
changes a direction of the winding bobbin 16 passing
through the bobbin guiding passage 84. When the wind-
ing bobbin 16 is detached from the peg 81, the axial line
of the winding bobbin 16 is facing in the front-back direc-
tion, but the direction is changed while passing through
the bobbin guiding passage 84. When the winding bobbin
16 reaches the bobbin supplying section 85, the axial line
of the winding bobbin 16 is facing in a substantially left-
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right direction.

[0060] The bobbin supplying section 85 is formed im-
mediately above the doffing cart 67 stopped at the bobbin
supplying position 77. The bobbin supplying section 85
includes a bobbin feeding mechanism (not illustrated).
The bobbin feeding mechanism can stop the winding
bobbins 16 guided through the bobbin guiding passage
84, and can feed the stopped winding bobbins 16 one at
a time. The fed winding bobbin 16 is dropped from the
bobbin supplying section 85.

[0061] With the above structure, the winding bobbins
16 can be supplied to the doffing cart 67 stopped at the
bobbin supplying position 77.

[0062] As described above, in the fine spinning ma-
chine 1 of the present embodiment, the position where
the doffing cart 67 receives the supply of the winding
bobbins 16 from the bobbin stocker 4 (the bobbin sup-
plying position 77) is set on the front side of the machine
main body 2. The bobbin stocker 4 is facing the front side,
and the winding bobbins 16 stocked in the bobbin stocker
4 can be accessed from the front side. By arranging the
front side of the bobbin stocker 4 and the bobbin supply-
ing position 77 on the same side, a structure for supplying
the winding bobbins 16 stocked in the bobbin stocker 4
to the doffing cart 67 (the bobbin guiding passage 84 or
the like) can be made short and simple.

[0063] Forexample, as described in Patent Document
1, in the conventional fine spinning machine, in order to
carry out maintenance on the yarn joining cart (the op-
eration cart), the yarn joining cart is taken out from the
side of the machine main body. In the conventional spin-
ning machine, the bobbin stocker arranged at the side of
the machine main body is required to be arranged so as
not to interfere with the take-out passage of the yarn join-
ing cart. In the conventional fine spinning machine, the
bobbin stocker is arranged on a front side or a back side
ofthe take-out passage. Since there is no sufficient space
for arranging the bobbin stocker on the front side of the
take-out passage, the bobbin stocker is inevitably ar-
ranged on the back side of the take-out passage.
[0064] In the fine spinning machine 1 of the present
embodiment, as described above, the yarn joining cart
66 is taken out from the back side of the machine main
body 2 to carry out the maintenance. According to the
structure of the present embodiment, the yarn joining cart
66 is not required to be taken out from the side of the
machine main body 2. The fine spinning machine 1 of
the present embodiment does not have a restriction of
arranging the bobbin stocker 4 avoiding the take-out pas-
sage of the yarn joining cart 66. Thus, in the fine spinning
machine 1 of the presentembodiment, the bobbin stocker
4 can be arranged facing the front side.

[0065] Since there is no restriction on the arrangement
of the bobbin stocker 4 in the present embodiment, the
bobbin stocker 4 is arranged closer to the front side. The
space on the back side of the bobbin stocker 4 thus can
be effectively used, and as a result, the blower box 5 can
be arranged on the back side and a rational arrangement
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is enabled. By arranging the bobbin stocker 4 closer to
the front side as described above, the bobbin stocker 4
can be brought closer to the doffing cart travelling rail 39.
In other words, the distance between the bobbin stocker
4 and the doffing cart 67 can be reduced. Accordingly,
the structure for supplying the winding bobbin 16 from
the bobbin stocker 4 to the doffing cart 67 can be made
short and simple.

[0066] The application of the present embodiment is
notlimited to the fine spinning machine 1 having the struc-
ture of taking out the yarn joining cart 66 from the back
side of the machine main body 2 (the structure of the
embodiment described above). Even for the structure
(the structure of Patent Document 1) of taking out the
yarn joining cart 66 from the side of the machine main
body 2, the structure of the present embodiment can be
applied by arranging the bobbin stocker 4 above the
take-out passage of the yarn joining cart 66, for example.
By arranging the bobbin stocker 4 in the above manner,
the yarn joining cart 66 can be taken out from below the
bobbin stocker 4, and the arrangement of the bobbin
stocker 4 in the front-back direction is not restricted.
Therefore, the bobbin stocker 4 can be arranged closer
to the front side, and the bobbin stocker 4 can be directed
towards the front side. Thus, the structure for supplying
the winding bobbin 16 from the bobbin stocker 4 to the
doffing cart 67 can be made short and simple. In this
case, the take-out passage of the yarn joining cart 66 is
formed below the bobbin stocker 4. Accordingly, the
space in which the bobbin stocker 4 can accommodate
the winding bobbins 16 becomes narrow in the vertical
direction, and the number of winding bobbins 16 that can
be accommodated in the bobbin stocker 4 decreases.
[0067] Since the fine spinning machine 1 of the present
embodiment has the structure of taking out the yarn join-
ing cart 66 from the back side of the machine main body
2, the passage of the yarn joining cart 66 is not restricted
to be formed below the bobbin stocker 4. In the fine spin-
ning machine 1 of the present embodiment, the bobbin
stocker 4 is arranged entirely in the vertical direction of
the machine main body 2 (i.e., the bobbin stocker 4 can
accommodate the winding bobbin 16 entirely in the ver-
tical direction of the machine main body 2). Thus, a large
number of winding bobbins 16 can be stocked in the bob-
bin stocker 4.

[0068] A yarn waste discharge section 79 is formed on
the front side of the bobbin stocker 4. The yarn waste
discharge section 79 sucks and removes yarn wastes
accumulated in the yarn waste collecting box 78 of the
doffing cart 67 by a suction flow. By periodically sucking
and removing the yarn wastes by the yarn waste dis-
charge section 79, the yarn waste collecting box 78 of
the doffing cart 67 can be prevented from getting clogged.
[0069] As illustrated in FIG. 1, in the front-back direc-
tion, the yarn waste discharge section 79 is arranged at
a position facing the yarn waste collecting box 78 of the
doffing cart 67 stopped at the bobbin supplying position
77. The yarn waste discharge section 79 can generate
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a suction airflow. In the yarn waste collecting box 78 of
the doffing cart 67, a portion facing the yarn waste dis-
charge section 79 is openable. The yarn waste discharge
section 79 can suck and remove the yarn wastes from
the yarn waste collecting box 78 of the doffing cart 67
stopped at the bobbin supplying position 77.

[0070] Whilethe doffing cart67 is stopped atthe bobbin
supplying position 77 and receiving the winding bobbins
16 from the bobbin stocker 4, the yarn waste discharge
section 79 sucks and removes the yarn wastes. In the
fine spinning machine 1 of the present embodiment, the
supply of the winding bobbins 16 to the doffing cart 67
and the discharge of the yarn wastes from the yarn waste
collecting box 78 of the doffing cart 67 can be simulta-
neously carried out. Therefore, operation efficiency of
the doffing cart 67 can be improved. Since the supply of
the winding bobbins 16 to the doffing cart 67 is carried
out as needed, the discharge of the yarn wastes from the
yarn waste collecting box 78 can also be carried out each
time the winding bobbins 16 are supplied. Accordingly,
the yarn waste collectingbox 78 can be reliably prevented
from getting clogged by the yarn wastes. Although ma-
chine efficiency of the fine spinning machine 1 decreas-
es, the yarn waste discharge section 79 may be arranged
in another area to discharge the yarn wastes from the
yarn waste collecting box 78.

[0071] As described above, the fine spinning machine
1 of the present embodiment includes the machine main
body 2, the plurality of the spinning units 6, the bobbin
stocker 4, and the doffing cart 67. The spinning units 6
are arranged along the longitudinal direction of the ma-
chine main body 2. Each spinning unit 6 is adapted to
form the package 17 by winding the spun yarn 15 around
the winding bobbin 16. The bobbin stocker 4 is adapted
to stock the winding bobbins 16 to be used by the spinning
unit 6. The doffing cart 67 is provided to travel between
the spinning units 6 and the bobbin stocker 4, and adapt-
ed to supply the winding bobbins 16 to the spinning unit
6. The bobbin stocker 4 is arranged to be accessible from
at least the front side with respect to the winding bobbins
16 stocked in the bobbin stocker 4. The doffing cart 67
is adapted to receive the winding bobbins 16 stocked in
the bobbin stocker 4 at the bobbin supplying position 77
located at the front side of the machine main body 2.
[0072] The accessible side of the bobbin stocker 4 and
the position where the doffing cart 67 receives the wind-
ing bobbins 16 (the bobbin supplying position 77) are
arranged on the same side. The length of the path of the
winding bobbin 16 supplied from the bobbin stocker 4 to
the doffing cart 67 thus can be shortened. As a result,
the winding bobbin 16 can be efficiently supplied to the
doffing cart 67 with a simple structure.

[0073] The fine spinning machine 1 of the present em-
bodiment further includes the doffing cart travelling rail
39 arranged at the front side of the machine main body
2 and adapted to enable travelling of the doffing cart 67.
The operation passage 80 for an operator to perform an
operation is arranged on an opposite side of the doffing
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cart travelling rail 39 with respect to the spinning units 6
and the bobbin stocker 4. The bobbin stocker 4 is ar-
ranged facing towards the operation passage 80. The
operator thus can easily check the stocking status of the
bobbin stocker 4 from the operation passage 80.
[0074] In the fine spinning machine 1 of the present
embodiment, the bobbin stocker 4 is adapted to stock a
plurality of the winding bobbins 16 such that an axial end
of the winding bobbins 16 faces towards the operation
passage 80. The bobbin stocker 4 thus can stock a large
number of winding bobbins 16.

[0075] The fine spinning machine 1 of the present em-
bodiment further includes the yarn waste collecting box
78 and the yarn waste discharge section 79. The yarn
waste collecting box 78 is provided in the doffing cart 67
and adapted to collect the yarn wastes. The yarn waste
discharge section 79 is arranged near the bobbin stocker
4 and adapted to cause the yarn wastes accumulated in
the yarn waste collecting box 78 of the doffing cart 67
stopped at the bobbin supplying position 77 to be dis-
charged from the yarn waste collecting box 78. The doff-
ing cart 67 can simultaneously carry out the reception of
the winding bobbins 16 and the discarding of the yarn
wastes at the bobbin supplying position 77. The efficiency
of the entire fine spinning machine 1 thus can be im-
proved.

[0076] The fine spinning machine 1 of the present em-
bodiment includes the yarn joining cart 66 adapted to
perform a yarn joining operation of the spun yarn 15 at
the back side than the spun yarn 15 being wound by the
spinning unit 6. The machine main body 2 includes the
opening 110 adapted to connect the back side of the
machine main body 2 and the operation space of the yarn
joining cart 66. Thus, maintenance can be performed on
the yarn joining cart 66 from the back side of the machine
main body 2. Accordingly, since the yarn joining cart is
not required to be taken out from the side of the machine
for the maintenance of the yarn joining cart as in the con-
ventional fine spinning machine, the bobbin stocker 4
can be arranged closer to the front side.

[0077] In the fine spinning machine 1 of the present
embodiment, the bobbin stocker 4 is arranged entirely in
the height direction of the machine main body 2. Since
the yarn joining cart 66 is not required to be taken out
from the side of the machine main body 2, the space for
taking out the yarn joining cart 66 is not required to be
provided on the side of the machine. As aresult, a degree
of freedom in the layout of the bobbin stocker 4 can be
improved, and the bobbin stocker 4 can be arranged en-
tirely in the vertical direction of the machine main body
2. The number of the winding bobbins 16 which can be
stocked in the bobbin stocker 4 thus can be increased.
[0078] Preferredembodiments and alternative embod-
iments of the present invention have been described
above, but the above-described structure may be modi-
fied as below.

[0079] Inthe embodiments described above, the yarn
accumulating roller 63 of the yarn accumulating device



17 EP 2 573 022 A2 18

12is rotated to pull out the spun yarn 15 from the spinning
section 11. For example, as described in Japanese Un-
examined Patent Publication No. 2005-220484, a yarn
feeding device which sandwiches the spun yarn with a
delivery roller and a nip roller and rotates to pull out the
spun yarn from the spinning device may be arranged.
[0080] Inthe embodiments described above, the pack-
age conveyor 75 is arranged between the spinning unit
6 and the travelling path of the doffing cart 67. The spin-
ning unit 6, the travelling path of the doffing cart 67, and
the package conveyor 75 may be arranged in this order.
The structure of automatically collecting the fully-wound
package 17 by the package conveyor 75 may be omitted.
In this case, a package receiving section adapted to tem-
porarily stock the fully-wound package 17 is formed at a
position where the package conveyor 75 is arranged in
the embodiment described above. In this case, the op-
erator manually collects the fully-wound package placed
on the package receiving section.

[0081] Inthe embodiments described above, the doff-
ing cart (the operation cart) 67 carries out both the doffing
operation and the bobbin setting operation, but the op-
eration cart according to the present invention is not al-
ways required to carry out the doffing operation. The op-
eration cart may carry out only the bobbin setting oper-
ation. In this case, the fully-wound package 17 in each
winding section 13 is collected by appropriate means dif-
ferent from the operation cart.

[0082] The structure of the present embodiment is not
limited to the air-jet spinning device 41, and can also be
applied to a spinning machine provided with other types
of spinning devices. The structure of the present embod-
iment is not limited to the spinning machine, and may be
widely applied to other types of yarn winding machines
such as an automatic winder.

Claims
1. A yarn winding machine comprising:

a machine main body (2),

a plurality of yarn winding units (6) arranged
along a longitudinal direction of the machine
main body (2), each yarn winding unit (6) being
adapted to form a package (17) by winding a
yarn (15) around a winding bobbin (16),

a bobbin stocking device (4) adapted to stock
winding bobbins (16) to be used by the yarn
winding units (6), and

anoperation cart (67) provided to travel between
the yarn winding units (6) and the bobbin stock-
ing device (4), and adapted to supply the winding
bobbins (16) to the yarn winding units (6),
wherein provided that a direction along an ar-
ranged direction of the yarn winding units (6) is
a left-right direction, a direction perpendicular to
the left-right direction and a top-bottom direction
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10

is a front-back direction, and when viewed in the
front-back direction of the machine main body
(2), a side where yarns (15) respectively wound
by the yarn winding units (6) are travelling is a
front side and an opposite side is a back side,
the bobbin stocking device (4) is arranged to be
accessible from at least the front side with re-
spect to the winding bobbins (16) stocked in the
bobbin stocking device (4), and

the operation cart (67) is adapted to receive the
winding bobbins (16) stocked in the bobbin
stocking device (4) at a bobbin supplying posi-
tion (77) located at the front side of the machine
main body (2).

The yarn winding machine according to claim 1, fur-
ther comprising a travelling path arranged at the front
side of the machine main body (2) and adapted to
enable travelling of the operation cart (67),
wherein an operation passage for an operator to per-
form an operation is arranged on an opposite side
of the travelling path with respect to the yarn winding
units (6) and the bobbin stocking device (4).

The yarn winding machine according to claim 2,
wherein the bobbin stocking device (4) is adapted to
stock a plurality of the winding bobbins (16) such that
an axial end of the winding bobbins (16) faces to-
wards the operation passage.

The yarn winding machine according to any one of
claim 1 through claim 3, further comprising:

a yarn waste collecting section (78) provided in
the operation cart (67) and adapted to collect
yarn wastes, and

a yarn waste discharge section (79) arranged
near the bobbin stocking device (4) and adapted
to receive the yarn wastes discharged from the
yarn waste collecting section (78) of the opera-
tion cart (67) stopped at the bobbin supplying
position (77).

The yarn winding machine according to any one of
claim 1 through claim 4, further comprising a yarn
joining cart (66) adapted to perform a yarn joining
operation of the yarn (15) at the back side than the
yarns (15) being wound by the yarn winding units (6),
wherein the machine main body (2) includes an
opening (110) that connects the back side of the ma-
chine main body (2) and an operation space of the
yarn joining cart (66).

The yarn winding machine according to claim 5,
wherein the bobbin stocking device (4) is arranged
entirely in a height direction of the machine main
body (2).
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