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(54) SPUN YARN TAKE‑UP APPARATUS

(57) An effect of reducing power consumption is im-
proved by effectively suppressing air resistance on a
package, when a yarn is wound. A spun yarn take-up
apparatus 1 includes: a spinning apparatus 2 having a
spinneret 12 through which yarns Y are spun out down-
ward; a yarn winder 4 having bobbin holders 24 to which
bobbins B are attached, the yarns Y spun out from the
spinneret 12 being wound onto the bobbins B; a housing
30 which houses the yarns Y spun out from the spinneret
12 and running toward the yarn winder 4 and packages P
formed by winding the yarns Y onto the respective bob-
bins B; and a decompression mechanism 40 capable of
decompressing the inside of the housing 30. Thehousing
30 is provided with the discharge opening portion 31
which is provided to discharge the packages P and is
openable and closable. The packages P can be dis-
charged from the inside of the housing 30 when the
discharge opening portion 31 is open. The internal space
70 of the housing 30 is in a sealed state when the
discharge opening portion 31 is closed.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a spun yarn
take-up apparatus including a yarn winder configured to
wind a yarn spun out from a spinning apparatus.
[0002] Patent Literature 1 (Japanese Laid-Open Pa-
tent Publication No. 2021‑123458) discloses a spun yarn
take-up apparatus (take-up apparatus of Patent Litera-
ture 1) including a yarn winder configured to wind a yarn
spun out from a spinning apparatus. The yarn winder
includes a bobbin holder extending in a horizontal direc-
tion, bobbins attached to the bobbin holder to be aligned
in the axial direction of the bobbin holder, and a contact
roller configured to apply a contact pressure to packages
formed by winding yarns onto the bobbins. The yarn
winder is configured to rotate the bobbin holder so as
to form a package by winding a yarn onto a bobbin
attached to the bobbin holder. In such a yarn winder,
as the package rotating together with the bobbin holder
receives air resistance, the rotational load on the bobbin
holder is increased and hence the power consumption of
the yarn winder is increased.
[0003] Under this circumstance, in the yarn winder of
Patent Literature 1, a cover member (first cover member
of Patent Literature 1) is provided to extend along the
circumferential direction of the package, in order to sup-
press the air resistance on the package. Because the
cover member is provided, air flowing along the outer
circumferential surface of the package is guided to the
inner surface of the covermember,with the result that the
air is suppressed from flowing away from the outer cir-
cumferential surface of the package. Due to this, de-
crease in density of the air is suppressed in a region
extending along the outer circumferential surface of the
package, and an airflow from the space around the
package to the region along the outer circumferential
surface of the package is suppressed. Consequently,
the air resistance applied to the package is suppressed,
and hence the power consumption is successfully re-
duced.

SUMMARY OF THE INVENTION

[0004] In Patent Literature 1, contact between the out-
er circumferential surface of the package and the cover
member must be avoided in order not to deteriorate the
quality of the package. In particular, in consideration of
increase in diameter of the package in accordance with
the progress of yarn winding and disadvantageous
swinging of the rotating bobbin holder in yarn winding,
a sufficient gap is required between the outer circumfer-
ential surface of the package and the cover member in
order to reliably avoid the contact between them. How-
ever, when the gap between the outer circumferential
surfaceof thepackageand the covermember iswide, the
effect of suppressing the air resistance on the package is

limited.
[0005] In addition to the above, in Patent Literature 1,
the contact between the cover member and the contact
roller must be avoided to properly wind the yarn. Due to
this, the cover member cannot be provided at around a
part where the contact roller is in contact with the outer
circumferential surface of the package. To put it differ-
ently, the cover member covers the outer circumferential
surface of the package only partially, and cannot cover
the outer circumferential surface of the package entirely.
On this account, the arrangement of Patent Literature 1
may not effectively suppress the air resistance on the
package.
[0006] An object of the present invention is to improve
an effect of reducing power consumption by effectively
suppressing air resistance on a package, when a yarn is
wound.
[0007] A spun yarn take-up apparatus of the present
invention includes: a spinning apparatus which has a
spinneret from which yarns are spun out downward; a
yarn winder which includes a bobbin holder to which
bobbins are attached, the yarns spun out from the spin-
neret being wound onto the respective bobbins; a hous-
ing which houses the yarns spun out from the spinneret
and running toward the yarn winder and packages
formed by winding the yarns onto the bobbins; and a
decompressionmechanismwhich is able to decompress
inside of the housing, wherein, the housing is provided
with a discharge opening portion which is provided to
discharge the packages and is openable and closable,
and discharge of the packages from the inside of the
housing is possible when the discharge opening portion
isopen, andan internal spaceof thehousing is inasealed
state when the discharge opening portion is closed.
[0008] According to the present invention, when the
package is formed by winding the yarn spun out from the
spinning apparatus onto the bobbin, the discharge open-
ing portion can be closed to cause the internal space of
the housing to be in the sealed state. As the decompres-
sion mechanism is driven in this state, the inside of the
housing is decompressed. As a result, the air around the
package is decreased, and hence the air resistance on
the package is effectively suppressed. On this account,
the load at the time of rotating the bobbin holder is
significantly decreased, and hence the effect of reducing
the power consumption of the yarn winder in winding the
yarn is improved.
[0009] The spun yarn take-up apparatus of the present
invention is preferably arranged so that the housing is
provided with a first opening portion which is for acces-
sing the spinneret from outside of the housing and is
openable and closable, and access to the spinneret from
the outside of the housing is possiblewhen the discharge
opening portion is open, and the internal space of the
housing is in the sealed state when the first opening
portion is closed.
[0010] In the present invention, the operator is allowed
to easily access the spinneret through the first opening
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portion that is provided in addition to the discharge open-
ing portion, when, for example, maintenance of the spin-
neret is performed.
[0011] The spun yarn take-up apparatus of the present
invention is preferably arranged so that the decompres-
sion mechanism includes a pump provided outside the
housing and a connection passage connecting the hous-
ing with the pump, and the connection passage is con-
nected to the housing at a position that is closer to the
yarn winder than the spinneret.
[0012] According to the present invention, the connec-
tionpassage is connected to thehousingat aposition that
is closer to the yarn winder than the spinneret. On this
account, most of the air sucked by the pump flows from
the spinneret toward the yarn winder, and flows into the
connection passage. As a result, the direction in which
most of the air sucked by the pump flows is more or less
identical with the direction in which air flows along the
yarns running from the spinneret toward the yarn winder.
Due to this, it is possible to suppress the collision be-
tween the air sucked by the pump and the air flowing
along the running yarns, with the result that yarn swing
due to thedisturbanceof anairflowcausedbyair collision
is suppressed.
[0013] The spun yarn take-up apparatus of the present
invention is preferably arranged so that, on the upstream
of the yarn winder in a yarn running direction, a godet
roller is provided to feed the yarns spun out from the
spinneret to the yarn winder, the housing is provided with
a second opening portion that is openable and closable,
access to the godet roller from the outside of the housing
is possiblewhen the seconddischarge opening portion is
open, and the internal space of the housing is in the
sealed state when the second opening portion is closed.
[0014] According to the present invention, the operator
is allowed to easily access the godet roller through the
second opening portion that is provided in addition to the
discharge opening portion, with the result that yarn pla-
cement onto the godet roller can be easily done.
[0015] The spun yarn take-up apparatus of the present
invention is preferably arranged so that a heat generating
member configured togenerateheatwhen the yarnwind-
er isdriven isprovided in thehousing,andaheat radiation
mechanism is provided to radiate the heat generated by
the heat generating member to the outside of the hous-
ing.
[0016] When the pressure in the housing is decreased
in winding of the yarn onto the bobbin, the heat radiation
efficiency of the heat generating member is deteriorated
because the amount of air mediating the heat radiation
from the heat generating member is decreased. Conse-
quently, the temperature in the housing is disadvanta-
geously increased, and this may cause a malfunction of
the yarn winder. In the present invention, because the
heat generated by the heat generating member is ra-
diated to the outside of the housing by the heat radiation
mechanism, the heat radiation efficiency is sufficient
even when the pressure in the housing is decreased.

[0017] The spun yarn take-up apparatus of the present
invention is preferably arranged so that the heat radiation
mechanism includes: a heat radiation member which is
provided outside the housing and is exposed to atmo-
spheric air; a circulation passage which is in contact with
the heat radiationmember and theheat generatingmem-
ber, and in which fluid circulates; and a circulation pump
which is configured to circulate the fluid in the circulation
passage.
[0018] According to the present invention, heat ex-
change is performed between the heat generated by
the heat generating member and the fluid flowing in
the circulation passage. The fluid which becomes hot
due to the heat exchange with the heat generating mem-
ber circulates to the heat radiation member side, and
radiates heat on account of the exposure to the atmo-
spheric air through the heat radiation member. The fluid
having radiated heat circulates back to the heat generat-
ing member side, and the above-described heat ex-
change is performed. In this way, the heat generated
by the heat generating member is continuously radiated
to the outside of the housing.
[0019] The spun yarn take-up apparatus of the present
invention is preferably arranged so that the heat radiation
mechanism includesa coolingmember that is provided in
the housing and is arranged to cool the fluid flowing in the
circulation passage.
[0020] According to the present invention, the fluid
flowing in the circulation passage member is further
cooled by the cooling member. The fluid sent to the heat
generating member is further lowed in temperature, and
hence the heat exchange between the heat generating
member and the fluid is further efficiently performed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIG.1 isaschematic sideviewofaspunyarn take-up
apparatus of an embodiment.
FIG. 2 is a front view of a yarn winder.
FIG.3 isaschematic sideviewof theyarnwinderand
a heat radiation mechanism.
FIG. 4 is a graph showing an output required to
rotationally drive a bobbin holder when the pressure
inside a housing is changed.
FIG. 5 is a table showing conditions in yarn winding.
FIG. 6 is a table showing power consumption of the
yarn winder at each air pressure inside the housing.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

(Spun Yarn Take-Up Apparatus 1)

[0022] The following will describe a preferred embodi-
ment of the present invention with reference to figures.
FIG. 1 is a schematic side view of a spun yarn take-up
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apparatus 1 of the present embodiment. In this descrip-
tion, a left-right direction on the sheet of FIG. 1 is defined
as a front-rear direction, and a direction away from the
viewer of the sheet of the figure is defined as a left-right
direction (the viewer of the sheet is on the right side in the
direction). Furthermore,adirectionorthogonal toboth the
front-rear direction and the left-right direction is defined
as an up-down direction in which the gravity acts.
[0023] As shown in FIG. 1, the spun yarn take-up
apparatus 1 includes a spinning apparatus 2, a yarn
regulating guide 7, a spun yarn drawing device 10, a first
godet roller 8, a second godet roller 9, a yarn winder 4, a
housing 30, a decompressionmechanism 40, and a heat
radiation mechanism 50 (see FIG. 3) . The spinning
apparatus 2 has a spinneret 12 in which nozzles (not
illustrated) are formed to spin out yarnsYdownward. The
spinning apparatus 2 is provided on an upper floor of a
facility in which the spun yarn take-up apparatus 1 is
provided. The yarn regulating guide 7, the spun yarn
drawing device 10, the first godet roller 8, the second
godet roller 9, the yarn winder 4, the decompression
mechanism 40, and the heat radiation mechanism 50
areprovidedona lower floorof the facility. Thehousing30
is provided across the upper floor and the lower floor. It is
noted that the heat radiation mechanism 50 is not shown
in FIG. 1.
[0024] The first godet roller 8 and the second godet
roller 9 are rollers used for taking up yarns Y spun out
from the spinneret 12. As shown in FIG. 1, the first godet
roller 8 is a rollerwhichhasanaxis substantially inparallel
to the left-right direction and which is provided above a
front end portion of the yarn winder 4. In other words, the
first godet roller 8 is provided on the upstream side of the
yarn winder 4 in a yarn running direction of the yarns Y.
The first godet roller 8 is rotationally driven by an unillu-
strated motor. The second godet roller 9 is a roller which
has an axis substantially in parallel to the left-right direc-
tion andwhich is provided above and rearward of the first
godet roller 8. The second godet roller 9 is rotationally
driven by an unillustrated motor. In the present embodi-
ment, when the yarns Y are placed onto the first godet
roller 8 and the second godet roller 9, the second godet
roller 9 ismoved to a position close to the first godet roller
8.
[0025] The yarn regulating guide 7 is provided above
the first godet roller 8. The yarn regulating guide 7 is, for
example, a known yarn guide with a comb teeth shape.
When the yarns Yare threaded thereto, the yarn regulat-
ing guide 7 regulates the interval between neighboring
yarns Y to a predetermined value.
[0026] The spun yarn drawing device 10 is configured
to heat and draw the yarns Y, and provided below the
spinning apparatus 2. The spun yarn drawing device 10
includes plural (e.g., five) godet rollers (not illustrated)
housed in a thermal insulation box 11.

(Yarn Winder 4)

[0027] The following will describe the yarn winder 4
with reference toFIG.1andFIG.2.FIG.2 isa front viewof
the yarn winder 4. The yarn winder 4 includes members
such as: a base 20; fulcrum guides 21; traverse guides
22; a turret 23; two bobbin holders 24; and a contact roller
25.
[0028] As shown in FIG. 1, the base 20 includes a base
main body 27 which stands up from a rear portion of the
yarn winder 4, and a frame 28 which is fixed to an upper
portion of the base main body 27 and which extends
forward. The base main body 27 supports the turret 23
or the like. The frame 28 supports the contact roller 25
which extends along the front-rear direction.
[0029] The fulcrum guides 21 are provided for the
respective yarns Y, and are aligned in the front-rear
direction. The fulcrum guides 21 are attached to a guide
supportingmember 29 supported by the frame28. As the
yarns Y are threaded, the fulcrum guides 21 function as
fulcrums when the yarns Y are traversed.
[0030] The traverse guides 22 are provided for the
yarns Y, respectively, and are aligned in the front-rear
direction. The traverse guides 22 are driven by a traverse
motor 81 (see FIG. 3) and reciprocate in the front-rear
direction. With this, the yarns Y threaded to the traverse
guides 22 are traversed about the fulcrum guides 21. For
example, plural traverse motors 81 are provided for the
respective traverse guides 22.
[0031] The turret 23 is a disc-shaped member having
an axis substantially in parallel to the front-rear direction,
and is rotatably supported by the basemain body 27. The
turret 23 is rotationally driven by a turret motor 82 (see
FIG. 3). The turret 23 cantilevers two bobbin holders 24,
and rotates about a rotation shaft substantially in parallel
to the front-rear direction so as to move the two bobbin
holders 24. Because of this, in the yarn winder 4, the
position of the bobbin holder 24 located at a yarn winding
position (upper position shown in FIG. 1 and FIG. 2)
where winding of yarns Y is performed and the position
of the bobbin holder 24 located at a standby position
(lower position shown in FIG. 1 and FIG. 2) where the
winding of yarnsY is not performed are switchable.While
the yarns Yarewound onto the bobbins B attached to the
bobbin holder 24 located at the yarn winding position, the
replacement of bobbins B can be performed for the
bobbin holder 24 located at the standby position.
[0032] To each of the two bobbin holders 24, plural
bobbins B are attached. The two bobbin holders 24 are
rotatably supported at an upper end portion and a lower
end portion of the turret 23 supported by the base main
body 27, respectively, and protrude forward from the
turret 23. To put it differently, the two bobbin holders 24
are cantilevered by the base main body 27 which is
provided on the rear side. The axes of the two bobbin
holders 24 are substantially in parallel to the front-rear
direction. The leading end side (front side) of the bobbin
holder 24 is typically a working side where operations
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such as attaching the bobbins B to the bobbin holder 24
are performed.
[0033] The bobbins B are attached to each bobbin
holder 24. The bobbins B are respectively provided for
the yarns Y, and lined up in the front-rear direction. The
number of the bobbins B attached to one bobbin holder
24 is, for example, 16. The two bobbin holders 24 are
rotationally driven by their respective winding motors 83
(see FIG. 3).
[0034] Thecontact roller 25 is a rollerwhich hasanaxis
substantially in parallel to the front-rear direction and
which is provided immediately above the upper bobbin
holder 24. The contact roller 25 is configured to make
contact with the outer circumferential surfaces of the
packages P which are formed by winding the yarns Y
onto the bobbins B attached to the upper bobbin holder
24. With this, the contact roller 25 applies a contact
pressure to the surfaces of the unfinished packages P,
to adjust the shape of each package P.
[0035] In the yarn winder 4 structured as described
above, when the upper bobbin holder 24 is rotationally
driven, the yarns Y traversed by the traverse guides 22
are wound onto the bobbins B. As a result, the packages
P are formed.

(Housing 30)

[0036] The housing 30 houses the yarns Y spun out
from the spinneret 12 and running toward the yarnwinder
4 and the packagesP formed bywinding the yarns Yonto
the bobbins B. As shown in FIG. 1, in the present embo-
diment, the housing 30 houses the spinning apparatus 2,
the yarn regulating guide 7, the spun yarn drawing device
10, the first godet roller 8, the second godet roller 9, and
the yarn winder 4.
[0037] As shown in FIG. 1, the housing 30 has a dis-
charge opening portion 31, a first opening portion 32, and
a second opening portion 33. Each of the discharge
opening portion 31, the first opening portion 32, and
thesecondopeningportion33 isarranged tobeopenable
and closable. The opening/closing structure of each
opening portion may be of any type, e.g., a slide door
or a hinged door. The discharge opening portion 31, the
first opening portion 32, and the second opening portion
33 are provided in the front surface of the housing 30.
[0038] Thedischargeopeningportion31 is anopening
portion used for discharging the packages P to the out-
side of the housing 30. The discharge opening portion 31
is provided at a lower part of the front surface of the
housing 30. Tobemore specific, in the front surfaceof the
housing 30, the discharge opening portion 31 is posi-
tioned to be substantially as high as the bobbin holder 24
at thestandbyposition.Thedischargeopeningportion31
is sized to be sufficient to discharge the packages P
attached to the bobbin holder 24 at the standby position.
The packages P can be discharged from the inside of the
housing 30 when the discharge opening portion 31 is
open. The internal space 70 of the housing 30 is in a

sealed state when the discharge opening portion 31 is
closed.
[0039] The first opening portion 32 is an opening por-
tion for accessing the spinneret 12 from the outside of the
housing 30. The first opening portion 32 is provided at an
upper portion of the front surface of the housing 30. To be
more specific, in the front surface of the housing 30, the
first openingportion32 ispositioned tobesubstantially as
high as the spinneret 12 or to be slightly below the
spinneret 12. The first opening portion 32 is sized to allow
a hand of an operator or an arm of an operational robot to
enter the inside. The spinneret 12 is accessible from the
outside of the housing 30 when the first opening portion
32 is open. The internal space 70 of the housing 30 is in
the sealed state when the first opening portion 32 is
closed. Although not illustrated in the present embodi-
ment, members such as a cooler for cooling the yarns Y
and an oil nozzle for applying oil to the yarns Y are
provided below the spinning apparatus 2. The members
suchas the cooler and theoil nozzles areaccessible from
the outside of the housing 30 through the first opening
portion 32 when the portion is open.
[0040] The second opening portion 33 is an opening
portion for accessing the first godet roller 8 and the
second godet roller 9. The second opening portion 33
is provided above the discharge opening portion 31 in the
front surface of the housing 30. Tobemore specific, in the
front surface of the housing 30, the second opening
portion 33 is positioned to be substantially as high as
the first godet roller 8. The second opening portion 33 is
sized to allow a hand of an operator and an arm of an
operational robot to enter the inside. The first godet roller
8 and the second godet roller 9 having been moved to a
position close to the first godet roller 8 are accessible
from the outside of the housing 30 when the second
opening portion 33 is open. The internal space 70 of
the housing 30 is in the sealed state when the second
opening portion 33 is closed. In the present embodiment,
the spun yarn drawing device 10 is also accessible from
theoutside of thehousing30 through the secondopening
portion 33 when the portion is open.
[0041] As described above, in the present embodi-
ment, the internal space 70 of the housing 30 is in the
sealedstatewhenall of thedischargeopeningportion31,
the first opening portion 32, and the second opening
portion 33 are closed.

(Decompression Mechanism 40)

[0042] The decompression mechanism 40 is capable
of decompressing the inside of the housing 30. To be
more specific, the decompression mechanism 40 is cap-
able of decompressing the inside of the housing 30 in
which the internal space 70 is in the sealed state. As
shown in FIG. 1, the decompression mechanism 40
includes a pump 41 provided outside the housing 30
and a connection passage 42 connecting the housing
30 with the pump 41. The pump 41 is driven by a pump
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motor (not illustrated). As the pump 41 is driven, the air in
the housing 30 is sucked by the pump 41 through the
connection passage 42. As shown in FIG. 1, the connec-
tion passage 42 is connected to the housing 30 at a
position that is closer to the yarn winder 4 than the
spinneret 12.

(Heat Radiation Mechanism 50)

[0043] The following will describe the heat radiation
mechanism 50 with reference to FIG. 3. It is noted that
FIG. 3 does not show the yarns Y for convenience. The
heat radiation mechanism 50 is provided to radiate heat
generatedbyheat generatingmembers80 in thehousing
30 to the outside of the housing 30. The heat generating
members are members generating heat when the yarn
winder 4 is driven. For example, the heat generating
members 80 include the traverse motor 81, the turret
motor 82, and the winding motor 83 of the present em-
bodiment. The heat generating members may include a
controller configured to perform drive control of themem-
bers such as the above-described motors.
[0044] As shown in FIG. 3, the heat radiation mechan-
ism 50 includes a heat radiationmember 51, a circulation
passage 52, a circulation pump 53, and cooling plates 54
and 55 (cooling member of the present invention). The
heat radiationmember51 isprovidedoutside thehousing
30 and is exposed to the atmospheric air. The heat
radiation member 51 is, for example, a radiator. The
circulationpassage52 is in contactwith theheat radiation
member51and theheatgeneratingmember80, andfluid
circulates in the circulation passage 52. The fluid circu-
lating in the passage is, for example, water or oil. The
circulation pump 53 is configured to circulate the fluid in
the circulation passage 52. As the circulation pump 53 is
driven, the fluid in the circulation passage52 is suckedby
the circulation pump and flows in directions indicated by
solid arrows in FIG. 3.
[0045] The fluid circulating in the circulation passage
52 radiates heat as the circulation passage52 is exposed
to the atmospheric air through the heat radiationmember
51 at a part in contact with the heat radiation member 51.
On this account, in the direction in which the fluid flows,
the fluid flowing in a region on the downstreamside of the
heat radiationmember 51 in the circulation passage 52 is
low in temperature. This low-temperature fluid further
flows in the circulation passage 52 and reaches a part
in contact with each heat generating member 80. Heat
exchange therefore occurs between the fluid flowing in
the circulation passage 52 and the heat generated by the
heat generating member 80. The fluid which becomes
hot due to the heat exchange with the heat generating
member 80 circulates back to the heat radiation member
51 side, and radiates heat on account of the exposure to
the atmospheric air through the heat radiation member
51. In this way, the heat radiationmechanism 50 radiates
heat generated by the heat generating member 80 to the
outside of the housing 30.

[0046] When the distance between the heat radiation
member 51 and the heat generating member 80 is long,
the temperature of the fluid may be disadvantageously
increased before the low-temperature fluid reaches the
part in contact with the heat generatingmember 80 in the
circulation passage 52. Due to this, the efficiency in heat
exchange between the fluid and the heat generated by
the heat generating member 80 is deteriorated. For ex-
ample, in the present embodiment, as shown in FIG. 3,
thedistancebetween the traversemotors81and theheat
radiation member 51 is long. On this account, the effi-
ciency in heat exchange between the fluid flowing in the
circulation passage 52 and the heat generated by each
traverse motor 81 is deteriorated in comparison with the
efficiency in heat exchange between the fluid and heat
generated by another heat generating member 80 (such
as the turret motor 82 and the winding motor 83).
[0047] In consideration of the above, in the present
embodiment, the heat radiation mechanism 50 has the
cooling plates 54 and55 for cooling the fluid flowing in the
circulation passage 52. The cooling plates 54 and 55 are
provided in the housing 30 and in contact with the circula-
tion passage 52. To be more specific, in the direction in
which the fluid flows, the cooling plate 54 is in contactwith
the circulation passage 52 at a part upstream of parts in
contact with the traverse motors 81 in the circulation
passage 52. Furthermore, in the direction in which the
fluid flows, the cooling plate 55 is in contact with the
circulation passage 52 at a part downstream of the parts
in contact with the traverse motors 81 in the circulation
passage52.Due to this, heat exchange is alsoperformed
between the heat generated by each traverse motor 81
and the fluid which is cooled by the cooling plates 54 and
55 and kept at a low temperature. In the present embodi-
ment, the cooling plate 54 is supported by the base main
body 27, for example. The cooling plate 55 is supported
by the frame 28, for example.

(Output When Bobbin Holder Is Rotationally Driven)

[0048] The following will describe the relationship be-
tween an output [kW] required for rotationally driving the
bobbin holder 24 when winding the yarns Y onto the
respectivebobbinsBand thepressure inside thehousing
30, with reference to FIG. 4 and FIG. 5.
[0049] FIG. 4 is a graph showing an output [kW] re-
quired to rotationally drive the bobbin holder 24 when the
pressure inside the housing 30 is changed by the decom-
pression mechanism 40. This output [kW] required to
rotationally drive the bobbin holder 24 increases as the
diameter of the package P increases. On this account, in
FIG. 4, the output [kW] required to rotationally drive the
bobbin holder 24 is calculated for each varying diameter
of the package P. It is noted that the values of the output
[kW] shown in FIG. 4 are simulated values. FIG. 5 is a
table showing conditions in winding the yarns Y. The
simulated values shown in FIG. 4 are calculated under
the conditions shown in FIG. 5.
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[0050] As shown in FIG. 5, the number of ends of the
yarn winder 4 (i.e., the number of the bobbins B attached
to one bobbin holder 24) is 12. The width of the yarn Y
wound on the bobbin B is 122 mm, and the winding
density is 0.95g/cm3. The tension of the yarn Y wound
on the bobbin B is 50 gram. The diameter of the fully-
wound package P is 440 mm. The length of the bobbin
holder 24 in the front-rear direction (axial direction) is 1.8
meter. Although not shown in FIG. 5, the diameter of the
package P at the start of the winding of the yarn Y is 120
mm. The circumferential speed of the package P while
the yarn Y is being wound is more or less constant from
the start to the end of the winding of the yarn Y on the
bobbin B.
[0051] The vertical axis of FIG. 4 indicates the output
value [kW]. The horizontal axis of FIG. 4 indicates five
patterns of pressure in the housing 30. The five patterns
of theair pressuresare0.01atm (a inFIG. 4), 0.5 atm (b in
FIG. 4), 0.7 atm (c in FIG. 4), 0.9 atm (d in FIG. 4), and 1.0
atm (e in FIG. 4). The horizontal axis of FIG. 4 further
indicates the varying diameters of the package P in 10
stages. The diameters of the package P shown in FIG. 4
are 124 mm, 150 mm, 200 mm, 250 mm, 300 mm, 350
mm, 380 mm, 400 mm, 430 mm, and 440 mm. The
horizontal axis of FIG. 4 indicates five patterns of pres-
sure in the housing 30, which correspond to each of 10
stages of the diameter [mm] of the package P. In sum-
mary, FIG. 4 shows the value of the output [kW] required
to rotate the bobbin holder 24 when the pressure in the
housing 30 is at each of the five patterns, in the form of a
bar corresponding to each of 10 stages of the varying
diameter of the package P.
[0052] A cross-hatched part of the bar in FIG. 4 indi-
cates a part of the output required for rotating the bobbin
holder 24, which is necessitated by a tension loss of the
yarnY.The tension lossof theyarnY indicates the loadon
the bobbin holder 24 caused by the tension of each of the
yarns Y threaded to the bobbins B. A blank part of the bar
in FIG. 4 indicates apart of the output required for rotating
the bobbin holder 24, which is necessitated by shaft
damage. The shaft damage indicates the load on the
bobbin holder 24 in accordance with the rotation of the
bobbin holder 24. A hatched part of the bar in FIG. 4
indicates a part of the output required for rotating the
bobbin holder 24, which is necessitated by a windage
loss of the yarn Y. The windage loss of the yarn Y
indicates the load on the bobbin holder 24 due to the
air resistance on the package P.
[0053] As shown in FIG. 4, in the output required for
rotating the bobbin holder 24, a partial output (cross-
hatched) that is necessitated by a tension loss of the
yarn Y is substantially identical even if the diameter of the
packagePvaries or even if thepressure in thehousing30
varies. To put it differently, it is considered that the partial
output necessitated by the tension loss of the yarn Y is
scarcely influenced by the diameter of the packagePand
the pressure in the housing 30.
[0054] As shown in FIG. 4, a partial output (blank)

necessitatedby shaft damageamong theoutput required
for rotating the bobbin holder 24 is substantially identical
even if the pressure in the housing 30 varies. To put it
differently, it is considered that the partial output neces-
sitated by the shaft damage is scarcely influenced by the
pressure in the housing 30. On the other hand, the partial
output (blank) necessitated by the shaft damage de-
creases as the diameter of the package P increases.
This may be due to the following reason. When the
circumferential speed of the package P is arranged to
be constant from the start to the end of the winding of the
yarn Yon the bobbin B, the rotation speed of the bobbin
holder 24 must be decreased in accordance with the
increase in diameter of the packageP. The shaft damage
increases as the rotation speed of the bobbin holder 24
increases. On this account, if the rotation speed of the
bobbin holder 24 is decreased in accordance with the
increase in diameter of the package P, the shaft damage
is decreased and the output necessitated by the shaft
damage is decreased. However, as shown in FIG. 4, the
partial output necessitated by shaft damage accounts for
a very small part of the entire output required for rotating
the bobbin holder 24. Due to this, an influence of a
variation of the output necessitated by the shaft damage
on the output required for rotating the bobbin holder 24 is
very small.
[0055] As shown in FIG. 4, a partial output (hatched)
necessitated by a windage loss among the output re-
quired for rotating the bobbin holder 24 decreases in
accordance with the decrease in pressure in the housing
30. Furthermore, as shown in FIG. 4, the partial output
necessitated by the windage loss accounts for a large
part of the entire output required for rotating the bobbin
holder 24 (see, e.g., the bar corresponding to the pres-
sure e in FIG. 4). Due to this, as the inside of the housing
30 is decompressed by the decompression mechanism
40, the partial output necessitated by the windage loss is
suppressed,with the result that the entire output required
for rotating the bobbin holder 24 is suppressed.
[0056] As shown in FIG. 4, the partial output (hatched)
necessitated by the windage loss increases as the dia-
meter of the package P increases. However, in accor-
dance with the decrease in pressure in the housing 30,
the degree of decrease in the partial output necessitated
by the windage loss increases as the diameter of the
packageP increases. To put it differently, as the diameter
of the package P increases, the effect of suppressing the
output on account of the decompression inside the hous-
ing 30 is improved.
[0057] Asdescribedabove,as the insideof thehousing
30 is decompressed by the decompression mechanism
40, the output required for rotationally driving the bobbin
holder 24 is effectively suppressed.
[0058] In regard to the above, the power consumption
of a typical yarn winder (e.g., a yarn winder not including
the decompression mechanism 40) encompasses, in
addition to (1) an output required for rotationally driving
the bobbin holder 24 (hereinafter, this may be simply
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referred to as an output (1)), (2) an output required for
performing reciprocal movement of the traverse guides
22 (hereinafter, this may be simply referred to as an
output (2)) and (3) an output required by the controller
to drive a member such as each motor (hereinafter, this
may be simply referred to as an output (3)). On the other
hand, the power consumption of the yarn winder 4 of the
present embodiment further encompasses, in addition to
the outputs (1) to (3), (4) an output required for driving the
decompression mechanism 40 (hereinafter, this may be
simply referred to as an output (4)) and (5) an output
required to drive the heat radiation mechanism 50 (here-
inafter, this may be simply referred to as an output (5)).
However, the outputs (2) to (5) are significantly smaller
than the output (1). The suppression of the power con-
sumption of the entire yarn winder is therefore mainly
achieved by suppressing the output (1) . With reference
toFIG. 6, the followingwill describewhy the yarnwinder 4
of the present embodiment is able to achieve reduction in
power consumption of the entire yarn winder, as com-
pared to a known yarn winder.

(Power Consumption of Yarn Winder)

[0059] FIG. 6 shows a total power [kW·h] that is an
integrated value of the output (1) in the power consump-
tion of the yarn winder 4 from the start to the end of the
winding of the yarn Y onto the bobbin B, when the air
pressure in the housing 30 is varied. In FIG. 6, the air
pressure in the housing 30 is 1.0 atm, 0.5 atm, 0.3 atm,
0.1 atm, 0.05 atm, 0.01 atm, or 0.005 atm. When the air
pressure is 1.0 atm, the inside of the housing 30 is not
decompressed. In other words, a known yarn winder not
having the decompression mechanism 40 is virtually
reproduced. In addition, FIG. 6 shows a suppressed
power [kW·h] in comparison with the total power, when
the air pressure is 1.0 atm.
[0060] As shown in FIG. 6, as compared to a case
where the air pressure in the housing 30 was 1.0 atm,
the total power was suppressed in all caseswhere the air
pressure in the housing 30 was decompressed. In parti-
cular, when the air pressure in the housing 30 was in a
range of 0.05 atm to 0.3 atm, the total power was effec-
tively suppressed. When the air pressure in the housing
30 was 0.1 atm, the total power was further effectively
suppressed.
[0061] In this way, in the yarn winder 4 of the present
embodiment having the decompression mechanism 40,
the output (1)waseffectively suppressedas compared to
the known yarn winder not having the decompression
mechanism 40. In addition to the above, it was found that
the air pressure inside the housing 30 was decom-
pressedby thedecompressionmechanism40preferably
to a range of 0.05 atm to 0.3 atm, and more preferably to
0.1 atm. As a supplement, it has been found that, when
the insideof thehousing30 isdecompressed, theoutputs
(2) and (3) slightly decrease (the data is not illustrated).
As described above, in the first place, the outputs (2) and

(5) are significantly smaller than the output (1). On this
account, it is considered that, when the inside of the
housing 30 is decompressed, not only the output (1)
but also the power consumption of the entire yarn winder
can be decreased.

(Effects)

[0062] The spun yarn take-up apparatus 1 of the pre-
sent embodiment includes: the spinning apparatus 2
having the spinneret 12 through which the yarns Y are
spun out downward; the yarn winder 4 having the bobbin
holders 24 towhich the bobbinsBare attached, the yarns
Y spun out from the spinneret 12 being wound onto the
bobbinsB; thehousing30whichhouses the yarnsYspun
out from the spinneret 12 and running toward the yarn
winder 4and thepackagesP formedbywinding the yarns
Yonto the respective bobbins B; and the decompression
mechanism 40 capable of decompressing the inside of
the housing 30. The housing 30 is provided with the
discharge opening portion 31 which is provided to dis-
charge the packages P and is openable and closable.
The packages P can be discharged from the inside of the
housing 30 when the discharge opening portion 31 is
open. The internal space 70 of the housing 30 is in a
sealed state when the discharge opening portion 31 is
closed.
[0063] According to thepresentembodiment,when the
package P is formed by winding the yarn Y spun out from
thespinningapparatus2onto thebobbinB, thedischarge
opening portion 31 can be closed to cause the internal
space 70 of the housing 30 to be in the sealed state. As
the decompression mechanism 40 is driven in this state,
the inside of the housing30 is decompressed. Asa result,
theair around thepackageP is decreased, andhence the
air resistanceon thepackageP iseffectively suppressed.
On this account, the loadat the timeof rotating thebobbin
holder 24 is significantly decreased, and hence the effect
of reducing thepower consumptionof the yarnwinder4 in
winding the yarn Y is improved.
[0064] In the spun yarn take-up apparatus 1 of the
present embodiment, the housing 30 is provided with
the first opening portion 32 which is for accessing the
spinneret 12 from the outside of the housing 30 and is
openable and closable. The spinneret 12 is accessible
from the outside of the housing 30 when the first opening
portion 32 is open. The internal space 70 of the housing
30 is in the sealed state when the first opening portion 32
is closed. In the present embodiment, the operator is
allowed to easily access the spinneret 12 through the first
opening portion 32 that is provided in addition to the
discharge opening portion 31, when, for example, main-
tenance of the spinneret 12 is performed.
[0065] In the spun yarn take-up apparatus 1 of the
present embodiment, the decompression mechanism
40 includes the pump 41 provided outside the housing
30 and the connection passage 42 connecting the hous-
ing 30 with the pump 41. The connection passage 42 is

5

10

15

20

25

30

35

40

45

50

55



9

15 EP 4 549 353 A1 16

connected to the housing 30 at a position that is closer to
the yarn winder 4 than the spinneret 12. According to the
present embodiment, most of the air sucked by the pump
41 flows from the spinneret 12 toward the yarn winder 4,
and flows into the connection passage42. Asa result, the
direction in which most of the air sucked by the pump 41
flows is more or less identical with the direction in which
air flows along the yarns Y running from the spinneret 12
toward the yarn winder 4. Due to this, it is possible to
suppress the collision between the air sucked by the
pump 41 and the air flowing along the running yarns Y,
with the result that yarnswingdue to thedisturbanceofan
airflow caused by air collision is suppressed.
[0066] In the spun yarn take-up apparatus 1 of the
present embodiment, on the upstream of the yarn winder
4 in the yarn running direction, the first godet roller 8 and
the second godet roller 9 are provided to feed the yarns Y
spun out from the spinneret 12 to the yarn winder 4. The
housing 30 is provided with the second opening portion
33 that is openable and closable. The first godet roller 8
and the second godet roller 9 are accessible from the
outside of the housing 30 when the second opening
portion 33 is open. The internal space 70 of the housing
30 is in the sealed statewhen the secondopening portion
33 is closed. In the present embodiment, the operator is
allowed to easily access the first godet roller 8 and the
secondgodet roller 9 through the secondopening portion
33 that is provided in addition to the discharge opening
portion 31, with the result that yarn placement onto each
godet roller can be easily done.
[0067] In the spun yarn take-up apparatus 1 of the
present embodiment, the heat generating member 80
which generates heat when the yarn winder 4 is driven is
provided in the housing 30, and the heat radiation me-
chanism 50 is provided to radiate the heat generated by
the heat generating member 80 to the outside of the
housing 30. When the pressure in the housing 30 is
decreased in winding of the yarn Y onto the bobbin B,
the heat radiation efficiency of the heat generating mem-
ber 80 is deteriorated because the amount of air mediat-
ing the heat radiation from the heat generating member
80 is decreased. Consequently, the temperature in the
housing30 isdisadvantageously increased, and thismay
cause a malfunction of the yarn winder 4. In the present
embodiment, because the heat generated by the heat
generating member 80 is radiated to the outside of the
housing 30 by the heat radiationmechanism 50, the heat
radiationefficiency is sufficient evenwhen thepressure in
the housing 30 is decreased.
[0068] In the spun yarn take-up apparatus 1 of the
present embodiment, the heat radiation mechanism 50
includes the heat radiation member 51 provided outside
the housing 30 and exposed to the atmospheric air, the
circulation passage 52 in contact with the heat radiation
member 51 and the heat generating member 80 and
allowing the fluid to circulate therein, and the circulation
pump 53 circulating the fluid in the circulation passage
52. According to the present embodiment, heat ex-

change is performed between the heat generated by
the heat generating member 80 and the fluid flowing in
the circulation passage 52. The fluid which becomes hot
due to the heat exchange with the heat generating mem-
ber 80 circulates to the heat radiation member 51 side,
and radiates heat on account of the exposure to the
atmospheric air through the heat radiation member 51.
The fluid having radiated heat circulates back to the heat
generating member 80 side, and the above-described
heat exchange is performed. In this way, the heat gen-
erated by the heat generatingmember 80 is continuously
radiated to the outside of the housing 30.
[0069] In the spun yarn take-up apparatus 1 of the
present embodiment, the heat radiation mechanism 50
includes the cooling plates 54 and 55 that are provided in
the housing 30 and are arranged to cool the fluid flowing
in the circulation passage 52. According to the present
embodiment, the fluid flowing in the circulation passage
52 is further cooled by the cooling plates 54 and 55. The
fluid sent to the heat generating member 80 is further
lowed in temperature, and hence the heat exchange
between the heat generating member 80 and the fluid
is further efficiently performed.

(Modifications)

[0070] The following will describe modifications of the
above-described embodiment. The members identical
with those in the embodiment above will be denoted by
the same reference signs and the explanations thereof
may not be repeated.
[0071] In the embodiment above, the housing 30
houses the spinning apparatus 2, the yarn regulating
guide 7, the spun yarn drawing device 10, the first godet
roller 8, the second godet roller 9, and the yarn winder 4.
However, as long as the housing 30 houses the yarns Y
spun out from the spinneret 12 and running toward the
yarn winder 4 and the packages P formed by winding the
yarnsYonto the bobbinsB, the disclosure is not limited to
the arrangement described in the embodiment above.
For example, the housing 30 may house part of the
spinning apparatus 2 including the entire spinneret 12,
the yarn regulating guide 7, the spun yarn drawing device
10, the first godet roller 8, the second godet roller 9, and
part of the yarn winder 4 including all of the packages P.
[0072] In the embodiment above, the housing 30 has
the discharge opening portion 31, the first opening por-
tion 32, and the second opening portion 33. In this con-
nection, the first opening portion 32 and the second
opening portion 33 may not be provided. When the first
opening portion 32 is not provided, for example, a robotic
armmay be provided in the housing 30 for the purpose of
performing maintenance of the spinneret 12. When the
second opening portion 33 is not provided, for example,
access to each godet roller may be done through the
discharge opening portion 31.Alternatively, a large-sized
opening portion may be provided to function as both the
discharge opening portion 31 and the second opening
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portion 33.
[0073] In the embodiment above, the connection pas-
sage42 is connected to thehousing30at aposition that is
closer to the yarn winder 4 than the spinneret 12. In this
regard, the connection passage 42 may be connected to
any position of the housing 30.
[0074] In the embodiment above, the decompression
mechanism 40 includes the pump 41 and the connection
passage 42. The decompression mechanism 40may be
differently structured as long as it can decompress the
inside of the housing 30.
[0075] In the embodiment above, the heat radiation
mechanism 50 has the two cooling plates 54 and 55. In
this regard, only one cooling platemay be provided, or no
cooling plate may be provided. While the heat radiation
mechanism 50 of the embodiment above includes the
heat radiation member 51, the circulation passage 52,
and the circulation pump 53, the disclosure is not limited
to this arrangement. Furthermore, the heat radiation
mechanism 50 may not be provided.

Claims

1. A spun yarn take-up apparatus (1) comprising:

a spinning apparatus (2) which has a spinneret
(12) from which yarns (Y) are spun out down-
ward;
a yarnwinder (4) which includes a bobbin holder
(24) towhichbobbins (B) areattached, the yarns
(Y) spun out from the spinneret (12) being
wound onto the respective bobbins (B);
a housing (30) which houses the yarns (Y) spun
out from the spinneret (12) and running toward
the yarn winder (4) and packages (P) formed by
winding the yarns (Y) onto the bobbins (B); and
a decompression mechanism (40) which is able
to decompress inside of the housing (30),
wherein,
the housing (30) is provided with a discharge
opening portion (31) which is provided to dis-
charge the packages (P) and is openable and
closable, and
discharge of the packages (P) from the inside of
the housing (30) is possible when the discharge
opening portion (31) is open, and an internal
space (70) of the housing (30) is in a sealed
statewhen the discharge opening portion (31) is
closed.

2. The spun yarn take-up apparatus (1) according to
claim 1, wherein,

the housing (30) is provided with a first opening
portion (32) which is for accessing the spinneret
(12) from outside of the housing (30) and is
openable and closable, and

access to the spinneret (12) from the outside of
the housing (30) is possible when the discharge
opening portion (32) is open, and the internal
space (70) of the housing (30) is in the sealed
state when the first opening portion (32) is
closed.

3. The spun yarn take-up apparatus (1) according to
claim 1 or 2, wherein,

the decompression mechanism (40) includes a
pump (41) provided outside the housing (30)
and a connection passage (42) connecting the
housing (30) with the pump (41), and
the connection passage (42) is connected to the
housing (30) at a position that is closer to the
yarn winder (4) than the spinneret (12).

4. The spun yarn take-up apparatus (1) according to
any one of claims 1 to 3, wherein,

on the upstream of the yarn winder (4) in a yarn
running direction, a godet roller (8) is provided to
feed the yarns (Y) spun out from the spinneret
(12) to the yarn winder (4),
the housing (30) is providedwith a secondopen-
ing portion (33) that is openable and closable,
access to the godet roller (8) from the outside of
the housing (30) is possible when the second
discharge opening portion (33) is open, and the
internal space (70) of the housing (30) is in the
sealed state when the second opening portion
(33) is closed.

5. The spun yarn take-up apparatus (1) according to
any one of claims 1 to 4, wherein,

a heat generating member (80) configured to
generate heat when the yarnwinder (4) is driven
is provided in the housing (30), and
a heat radiation mechanism (50) is provided to
radiate the heat generated by the heat generat-
ing member (80) to the outside of the housing
(30).

6. The spun yarn take-up apparatus (1) according to
claim 5, wherein,

the heat radiation mechanism (50) includes:
a heat radiation member (51) which is provided
outside thehousing (30) and isexposed toatmo-
spheric air;
a circulation passage (52) which is in contact
with theheat radiationmember (51) and theheat
generating member (80), and in which fluid cir-
culates; and
a circulation pump (53) which is configured to
circulate the fluid in the circulation passage (52).
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7. The spun yarn take-up apparatus (1) according to
claim 6, wherein, the heat radiation mechanism (50)
includes a coolingmember (54,55) that is provided in
the housing (30) and is arranged to cool the fluid
flowing in the circulation passage (52). 5
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