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(54) YARN PRODUCTION SYSTEM

(57) An object of the present invention is to suppress
the deterioration of a working environment of an operator
in a winding chamber due to the high-temperature air in
a spinning chamber, which flows into the winding cham-
ber through a duct.

A yarn production system 1 of the present embodi-
ment includes a spinning apparatus 2 and a cooling ap-
paratus 3 which are provided in a spinning chamber 101,
a winding device 5 provided on a floor surface 102a of a
winding chamber 102, a partition plate 40, and a duct 6.
The duct 6 causes the spinning chamber 101 to commu-
nicate with the winding chamber 102, and extends down-
ward in the winding chamber 102 so as to surround yarns
Y. A working area W is provided below a lower end portion
of the duct 6. The duct 6 has a yarn inlet 61 provided at
the upper end portion of the duct 6 for allowing the yarns
Y to be introduced into the duct 6, a yarn outlet 62 pro-
vided at the lower end portion of the duct 6 for allowing
the yarns Y to be taken out from the duct 6, and an ex-
haust port 63 provided between the yarn inlet 61 and the
yarn outlet 62 to be open to the winding chamber 102. A
lower end of the exhaust port 63 is separated from the
floor surface 102a of the winding chamber 102 by 5 me-
ters or more.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a yarn produc-
tion system including a duct which surrounds a running
yarn.
[0002] A known yarn production system includes: a
spinning apparatus configured to spin out hot molten pol-
ymer downward from a spinneret as a yarn; a cooler con-
figured to supply cooling air to the yarn spun out from the
spinning apparatus; and a winding device which is pro-
vided below the cooler and which is configured to wind
the yarn onto a bobbin attached to a bobbin holder. The
spinning apparatus and the cooler are provided in a spin-
ning chamber, and the winding device is provided on the
floor surface of a winding chamber provided below the
spinning chamber.
[0003] The yarn running between the cooler in the spin-
ning chamber and the winding device in the winding
chamber is exposed to the outside air. Because of this,
yarn swing may occur. As a result, yarn threading to the
winding device may not be properly performed and the
quality of the running yarn may be decreased. Therefore,
a duct which surrounds the running yarn in order to sup-
press the yarn swing is provided between the cooler in
the spinning chamber and the winding device in the wind-
ing chamber.
[0004] Patent Literature 1 (Japanese Laid-Open Pat-
ent Publication No. S50-118013) discloses a yarn pro-
duction system in which a duct is provided below a spun
yarn tube (cooler) to which a pipe supplying cooling wind
is connected. Such a duct causes a spinning chamber
to communicate with a winding chamber. A yarn spun
out from a spinning apparatus is cooled by a cooler, is
introduced into the duct through a yarn inlet provided at
an upper end of the duct, runs in the duct, and then is
taken out through a yarn outlet provided at a lower end
of the duct in the vicinity of a winding device. In the duct,
an exhaust port for exhausting a part of the air in the duct
is provided in addition to the above-described yarn inlet
and yarn outlet. In the yarn production system, air flows
into the duct through the yarn inlet along with the running
yarn. When an amount of the flowing air is large, airflow
may be disturbed in the duct so as to cause the yarn
swing. It is therefore very important to provide the exhaust
port for exhausting a part of the air in the duct, in addition
to the yarn inlet and the yarn outlet.

SUMMARY OF THE INVENTION

[0005] A spinning apparatus is provided with a spinning
beam which is configured to convey hot molten polymer
while the temperature of the hot molten polymer is main-
tained, and to spin out yarns. Because of heat radiation
from this spinning beam, high-temperature air is gener-
ated in a spinning chamber. In addition to that, the high-
temperature air is generated also by heat exchange be-

tween (i) cooling air supplied to the yarns by a cooler and
(ii) the hot molten polymer. Such high-temperature air in
the spinning chamber flows downward along with the
yarns running in the duct, and is exhausted to a winding
chamber through a yarn outlet and an exhaust port.
[0006] In the vicinity of a winding device provided on
the floor surface of a winding chamber of a yarn produc-
tion system of Patent Literature 1, a working area is pro-
vided for an operator to perform various types of opera-
tions such as yarn threading to the winding device. When
an exhaust port of a duct is provided to be close to the
working area, high-temperature air disadvantageously
flows into the working area through a yarn outlet and the
exhaust port. This increases the temperature of the work-
ing area, and thus a working environment of the operator
is deteriorated.
[0007] An object of the present invention is to suppress
the deterioration of a working environment of an operator
in a winding chamber due to the high-temperature air of
a spinning chamber, which flows into the winding cham-
ber through a duct.
[0008] A yarn production system of the present inven-
tion includes: a spinning apparatus which is provided in
a spinning chamber and is configured to spin out yarns
downward; a winding device which is provided on a floor
surface of a winding chamber and is configured to wind
the yarns spun out from the spinning apparatus onto bob-
bins attached to a bobbin holder, the winding chamber
being provided below the spinning chamber; a partition
plate which separates the spinning chamber from the
winding chamber and forms the floor surface of the spin-
ning chamber and a ceiling of the winding chamber; and
a duct which causes the spinning chamber to communi-
cate with the winding chamber and extends downward
in the winding chamber so as to surround the yarns, and
a working area is provided below a lower end portion of
the duct to allow an operator to perform a predetermined
operation for the winding device. In this yarn production
system, the duct has: a yarn inlet provided at an upper
end portion of the duct for allowing the yarns to be intro-
duced into the duct; a yarn outlet provided at the lower
end portion of the duct for allowing the yarns to be taken
out from the duct; and an exhaust port provided between
the yarn inlet and the yarn outlet to be open to the winding
chamber, and a lower end of the exhaust port is provided
to be separated from the floor surface of the winding
chamber by 5 meters or more.
[0009] According to the present invention, the lower
end of the exhaust port is separated from the floor surface
of the winding chamber by 5 meters or more. Therefore,
a part of the high-temperature air in the duct is exhausted
at a position which is sufficiently far from the floor surface
of the winding chamber. This suppresses inflow of high-
temperature air to the working area through the duct, and
thus deterioration of a working environment of the oper-
ator is suppressed in the winding chamber. In this regard,
the working area is provided to be close to the floor sur-
face of the winding chamber.
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[0010] In the present invention, a distance between the
lower end of the exhaust port and the partition plate is
preferably equal to or less than 1 meter.
[0011] According to the present invention, the distance
between the lower end of the exhaust port and the par-
tition plate forming the ceiling of the winding chamber is
equal to or less than 1 meter. Therefore, a part of the
high-temperature air in the duct is exhausted at a position
which is close to the ceiling of the winding chamber. This
further suppresses the inflow of the high-temperature air
to the working area through the duct, and thus the dete-
rioration of a working environment of the operator is sup-
pressed in the winding chamber.
[0012] In the present invention, the exhaust port is pref-
erably open in a direction orthogonal to an arrangement
direction of the yarns.
[0013] When air is exhausted through the exhaust port,
airflow is generated. This airflow affects the quality of the
yarns running in the duct. When the exhaust port is open
in a direction parallel to the arrangement direction of the
yarns, the influence of the air exhausted through the ex-
haust port on the yarns is different between yarns on one
side of the arrangement direction and yarns on the other
side of the arrangement direction. In this case, dispersion
in quality of the yarns may occur. According to the present
invention, the exhaust port is open in the direction or-
thogonal to the arrangement direction of the yarns.
Therefore, the influence of the air exhausted through the
exhaust port on the yarns on one side of the arrangement
direction is substantially equal to that on the yarns on the
other side of the arrangement direction. This suppresses
the dispersion in quality of the yarns.
[0014] In the present invention, the exhaust port is pref-
erably sized to include all of the yarns in the arrangement
direction when viewed in the direction orthogonal to the
arrangement direction.
[0015] According to the present invention, as com-
pared to a case where the exhaust port is sized to include
only some of the yarns in the arrangement direction when
viewed in the direction orthogonal to the arrangement
direction, the influence of the air exhausted through the
exhaust port is further equalized between the yarns. This
further suppresses the dispersion in quality of the yarns.
[0016] In the present invention, the working area is
preferably provided on one side of the duct in an axial
direction of the bobbin holder, and the exhaust port is
open to the other side of the duct in the axial direction of
the bobbin holder.
[0017] According to the present invention, through the
exhaust port, a part of the high-temperature air in the
duct is exhausted to the side opposite to the working area
where the operator performs a predetermined operation
over the duct. It is therefore possible to exhaust high-
temperature air toward a position which is far from the
working area. This further suppresses inflow of high-tem-
perature air to the working area.
[0018] In the present invention, the yarns are prefera-
bly exposed to the spinning chamber at an interval be-

tween the duct and a cooling apparatus which is provided
below the spinning apparatus in the spinning chamber
and is configured to supply cooling air to the yarns spun
out from the spinning apparatus.
[0019] When the yarns are exposed to the spinning
chamber at the interval between the duct and the cooling
apparatus, a large amount of high-temperature air flows
into the duct from the vicinity of the exposed yarns
through the yarn inlet. In this regard, the exhaust port is
far from the floor surface of the winding chamber accord-
ing to the present invention. With this arrangement, as
compared to a case where the exhaust port is close to
the floor surface of the winding chamber, resistance is
large at the lower portion of the duct and the static pres-
sure in the duct is increased. As a result, inflow of high-
temperature air into the duct through the yarn inlet is sup-
pressed. This further suppresses the inflow of the high-
temperature air to the working area through the duct.
[0020] In the present invention, preferably, the duct fur-
ther has an adjustment member which is able to adjust
an aperture area of the exhaust port.
[0021] The larger the aperture area of the exhaust port
is, the larger an amount of high-temperature air which
can be exhausted through the exhaust port is. Mean-
while, when the aperture area of the exhaust port is large,
the pressure in the duct is decreased because air is ex-
hausted through the exhaust port. As a result, an amount
of high-temperature air which flows into the duct through
the yarn inlet is also large. The following amounts in a
case where the exhaust port is adjusted so as to obtain
a predetermined aperture area are determined by the
spinning speed, the type of the yarns, and the like: an
amount of high-temperature air flowing into the duct
through the yarn inlet; and an amount of high-tempera-
ture air exhausted through the exhaust port. According
to the present invention, the aperture area of the exhaust
port is adjustable. Therefore, the aperture area of the
exhaust port is suitably adjustable to be a value at which
inflow of high-temperature air to the working area is sup-
pressed most effectively. This adjustment is performed
in consideration of balance between the high-tempera-
ture air flowing into the duct through the yarn inlet and
the high-temperature air exhausted to the winding cham-
ber through the exhaust port and in accordance with how
large the spinning chamber is and how large the winding
chamber is.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

FIG. 1 is a side view of a yarn production system of
an embodiment.
FIG. 2 illustrates a duct of the present embodiment.
FIG. 3 illustrates a duct of Comparative Example.

[0023] In regard to each of Example and Comparative
Example, FIG. 4 is a table showing measured values of
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an amount of air flowing into a duct and an amount of air
flowing into a winding chamber from the duct.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

(Yarn Production System 1)

[0024] The following will describe an embodiment of
the present invention with reference to figures. FIG. 1 is
a side view of a yarn production system 1 of the present
embodiment. Hereinafter, front-rear and up-down direc-
tions in FIG. 1 will be referred to as front-rear and up-
down directions of the yarn production system 1. Further-
more, a direction orthogonal to FIG. 1 will be referred to
as a left-right direction of the yarn production system 1.
In this regard, the side close to the viewer will be referred
to as a right direction.
[0025] As shown in FIG. 1, the yarn production system
1 includes a spinning apparatus 2, a cooling apparatus
3, a spun yarn drawing apparatus 4, a winding device 5,
a duct 6, oil nozzles 7, guides 8, and godet rollers 9 and
10. The spinning apparatus 2, the cooling apparatus 3,
the oil nozzles 7, and the guides 8 are provided in a spin-
ning chamber 101. The spun yarn drawing apparatus 4,
the winding device 5, the duct 6, and the godet rollers 9
and 10 are provided in a winding chamber 102 provided
below the spinning chamber 101. The yarn production
system 1 includes a partition plate 40 which separates
the spinning chamber 101 from the winding chamber 102.
The partition plate 40 forms a part of the floor surface of
the spinning chamber 101 and a part of a ceiling 102b of
the winding chamber 102. In the present embodiment,
the distance between a floor surface 102a and the ceiling
102b in the winding chamber 102 is approximately 6 to
7 meters.
[0026] The spinning apparatus 2 is configured to spin
out yarns Y downward. The spinning apparatus 2 in-
cludes a spinning beam 21 configured to convey molten
polymer and spinnerets 22 configured to spin out the mol-
ten polymer downward as the yarns Y. The spinnerets
22 are aligned in the left-right direction. Therefore, the
yarns Y spun out from the spinnerets 22 are aligned in
the left-right direction.
[0027] The cooling apparatus 3 is provided below the
spinning apparatus 2. The cooling apparatus 3 is config-
ured to supply cooling air to the yarns Y spun out from
the spinning apparatus 2 so as to cool the yarns Y. The
cooling apparatus 3 includes a cooling cylinder 31. The
cooling cylinder 31 is open at its both ends in the up-
down direction, and is substantially cylindrical in shape.
The yarns Y are able to run downward in the cooling
cylinder 31, and the cooling apparatus 3 is configured to
supply cooling air to the yarns Y running in the cooling
cylinder 31.
[0028] The oil nozzles 7 are provided below the cooling
apparatus 3, and configured to apply oil to the respective
yarns Y cooled by the cooling apparatus 3. The guides
8 are provided below the respective oil nozzles 7 at reg-

ular intervals in the left-right direction, and arranged to
individually guide the yarns Y to which oil has been ap-
plied.
[0029] The duct 6 causes the spinning chamber 101
to communicate with the winding chamber 102, and ex-
tends downward in the winding chamber 102 so as to
surround the yarns Y. The duct 6 will be detailed later.
[0030] In the present embodiment, front parts of the
yarns Y are exposed to the spinning chamber 101 at an
interval between the cooling apparatus 3 and the duct 6.
Furthermore, a plate member 41 having plural holes is
provided behind the yarns Y running between the cooling
apparatus 3 and the duct 6. With this arrangement, at
the interval between the cooling apparatus 3 and the duct
6, rear parts of the yarns Y are partially exposed to the
spinning chamber 101 through the holes provided in the
plate member 41. Although not illustrated, side walls are
formed to the left and right of the yarns Y running between
the cooling apparatus 3 and the duct 6. With this arrange-
ment, left parts and right parts of the yarns Y are not
exposed to the spinning chamber 101 at the interval be-
tween the cooling apparatus 3 and the duct 6.
[0031] Between the cooling apparatus 3 and the duct
6, front parts of the oil nozzles 7 and those of the guides
8 are exposed to the spinning chamber 101 in the same
manner as the yarns Y. Furthermore, between the cool-
ing apparatus 3 and the duct 6, rear parts of the oil nozzles
7 and those of the guides 8 are partially exposed to the
spinning chamber 101 through the holes provided in the
plate member 41. Between the cooling apparatus 3 and
the duct 6, left parts and right parts of the oil nozzles 7
and those of the guides 8 are not exposed to the spinning
chamber 101.
[0032] The spun yarn drawing apparatus 4 is provided
below the duct 6. The spun yarn drawing apparatus 4 is
configured to heat and draw the yarns Y by means of
godet rollers (not illustrated) housed in a thermal insula-
tion box (not illustrated).
[0033] The yarns Y drawn by the spun yarn drawing
apparatus 4 are sent to the winding device 5 via the godet
rollers 9 and 10. The winding device 5 is configured to
wind the yarns Y, and provided on the floor surface 102a
of the winding chamber 102.
[0034] The winding device 5 is configured to wind the
yarns Y onto bobbins B retained by bobbin holders 11
so as to form packages P. The winding device 5 is pro-
vided with two bobbin holders 11. Each bobbin holder 11
is a shaft member extending in the front-rear direction,
and is cantilevered at its rear end portion by a turret 13
provided on a frame 12. The bobbin holder 11 is able to
retain the bobbins B which are aligned in an axial direction
of the bobbin holder 11. For example, when eight yarns
Y are sent from the spinning apparatus 2, the eight yarns
Y are respectively wound onto eight bobbins B.
[0035] The winding device 5 includes supporting
guides 14, traverse units 15, and a contact roller 16. The
supporting guides 14 are aligned in the front-rear direc-
tion to correspond to the bobbins B retained by the bobbin
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holder 11. The traverse units 15 are aligned in the same
manner as the supporting guides 14. Each traverse unit
15 is configured to traverse a yarn Y in the front-rear
direction about the corresponding supporting guide 14.
The contact roller 16 makes contact with the surfaces of
the packages P to adjust the shape of each package P
by applying a predetermined contact pressure to each
package P.
[0036] As shown in FIG. 1, a working area W for an
operator A to perform a predetermined operation for the
spun yarn drawing apparatus 4 and the winding device
5 is provided below a lower end portion of the duct 6. The
working area W is provided for the operator A on a work-
ing bench 51 to perform a predetermined operation. The
working bench 51 is provided on the floor surface 102a
of the winding chamber 102. Examples of a predeter-
mined operation include yarn threading to the godet roll-
ers (not illustrated) of the spun yarn drawing apparatus
4, an unillustrated separation guide, and the like.
[0037] The working area W is provided in front of the
duct 6 (equivalent to "one side of a/the duct" of the present
invention) in the axial direction of the bobbin holder 11,
i.e., the front-rear direction. In the present embodiment,
the winding device 5 is provided behind the duct 6. There-
fore, the working area W is provided to oppose the wind-
ing device 5 over the duct 6.

(Duct 6)

[0038] The following will detail the duct 6. As shown in
FIG. 1 and FIG. 2, the duct 6 extends in the up-down
direction and is substantially rectangular parallelepiped
in shape. A cross section orthogonal to an extending di-
rection of the duct 6 has a rectangular shape. The long
side of the cross section extends along the left-right di-
rection, and the short side of the cross section extends
along the front-rear direction. An upper portion of the duct
6 is fixed by the partition plate 40. As shown in FIG. 1
and FIG. 2, the duct 6 has a yarn inlet 61, a yarn outlet
62, and an exhaust port 63.
[0039] The yarn inlet 61 is provided at an upper end
portion of the duct 6, for allowing the yarns Y to be intro-
duced into the duct 6. The yarn inlet 61 of the duct 6 is
connected to a hole provided in the partition plate 40.
The yarns Y run downward from the cooling apparatus
3 in the spinning chamber 101, and are then introduced
into the duct 6 through the yarn inlet 61.
[0040] The yarn outlet 62 is provided at the lower end
portion of the duct 6, for allowing the yarns Y to be for-
warded to the winding chamber 102 from the duct 6. The
yarn outlet 62 is provided above the spun yarn drawing
apparatus 4. The yarns Y running in the duct 6 are taken
out from the duct 6 through the yarn outlet 62. The dis-
tance between the floor surface 102a of the winding
chamber 102 and the yarn outlet 62 is approximately 3
meters.
[0041] As shown in FIG. 1, the exhaust port 63 provided
between the yarn inlet 61 and the yarn outlet 62 is open

to the winding chamber 102. The lower end of the exhaust
port 63 is far from the floor surface 102a of the winding
chamber 102 by 5 meters or more. The distance between
the lower end of the exhaust port 63 and the partition
plate 40 is equal to or less than 1 meter. In the present
embodiment, the distance between the lower end of the
exhaust port 63 and the partition plate 40 is 550 mm. The
exhaust port 63 is open in a direction orthogonal to an
arrangement direction of the yarns Y running in the duct
6, i.e., in the front-rear direction. To be more specific, the
exhaust port 63 is open rearward (equivalent to "the other
side of a/the duct" of the present invention) in the axial
direction of the bobbin holder 11, i.e., in the front-rear
direction of the duct 6.
[0042] When viewed in the direction orthogonal to the
arrangement direction of the yarns Y, i.e., in the front-
rear direction, the exhaust port 63 is sized to include all
of the yarns Y in the left-right direction. In the present
embodiment, the specific size of the exhaust port 63 is
250 mm in the up-down direction and 1320 mm in the
left-right direction.
[0043] As shown in FIG. 2, the exhaust port 63 has
small holes 63a. The diameter of each small hole 63a is
55 mm. As shown in FIG. 2, four lines are aligned in the
up-down direction to form four stages, and twenty two
small holes 63a constituting each line are aligned in the
left-right direction. The total number of the small holes
63a is 88. The air in the duct 6 is exhausted to the winding
chamber 102 through each small hole 63a. In the present
embodiment, when viewed in the front-rear direction, the
exhaust port 63 having all of the small holes 63a is sized
to include all of the yarns Y in the left-right direction.
[0044] As shown in FIG. 2, the duct 6 further includes
an adjustment member 64 which is able to adjust an ap-
erture area of the exhaust port 63. The adjustment mem-
ber 64 is provided on an inner surface of the duct 6 and
above the exhaust port 63. The adjustment member 64
is a slidable shutter, and movable in the up-down direc-
tion. The size of the adjustment member 64 is slightly
greater than that of the exhaust port 63 both in the up-
down direction and the left-right direction. As a result of
movement downward from a state in FIG. 2, the adjust-
ment member 64 covers a part of the exhaust port 63. In
this way, the adjustment member 64 adjusts the aperture
area of the exhaust port 63.
[0045] In the present embodiment, an exhaust port is
not provided at a lower portion of the duct 6. To be more
specific, the duct 6 is not open to the winding chamber
102 except the yarn outlet 62 and the exhaust port 63.
In other words, the high-temperature air in the duct 6 is
not exhausted to the winding chamber 102 through a part
of the duct 6 different from the yarn outlet 62 and the
exhaust port 63. It is therefore possible to suppress inflow
of the high-temperature air from the spinning chamber
101 to the working area W of the winding chamber 102
through the duct 6. In the present embodiment, the ex-
haust port 63 is arranged so that the air in the duct 6 is
not sucked out in order to exhaust the air in the duct 6.
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In other words, the exhaust port 63 is simply open to the
winding chamber 102. At the exhaust port 63, because
the air in the duct 6 is not sucked from the outside, the
pressure in the duct 6 is less likely to be negative. It is
therefore possible to suppress inflow of high-temperature
air from the spinning chamber 101 to the duct 6 through
the yarn inlet 61.

(Example)

[0046] In each of the yarn production system 1 of Ex-
ample and a yarn production system 1 of Comparative
Example, an amount (m3/mim) of air flowing into a duct
was compared with an amount (m3/mim) of air exhausted
from the duct to the winding chamber 102. The following
amount was measured as the amount of the air flowing
into the duct: an amount of air flowing into the duct
through the yarn inlet from the vicinity of the front parts
of the yarns Y. The front parts of the yarns Y are exposed
to the spinning chamber 101 at the interval between the
cooling apparatus 3 and the duct. Each of the following
amounts was measured as the amount of the air exhaust-
ed from the duct to the winding chamber 102: an amount
of air exhausted to the winding chamber 102 through the
yarn outlet; and an amount of air exhausted to the winding
chamber 102 through an exhaust port. The measurement
results are shown in FIG. 4.
[0047] The yarn production system 1 of Example is
structured in the same manner as in the above-described
embodiment. In Example, the adjustment member 64
does not cover the exhaust port 63 (see FIG. 2).
[0048] The yarn production system 1 of Comparative
Example is structured in the same manner as in Example,
except a duct. As shown in FIG. 3, a duct 106 of Com-
parative Example has a yarn inlet 161, a yarn outlet 162,
and an exhaust port 163. This yarn inlet 161 and this yarn
outlet 162 are provided in the same manner as the yarn
inlet 61 and the yarn outlet 62 at the duct 6 of Example.
That is, the yarn inlet 161 is connected to the partition
plate 40, and the distance between the yarn outlet 162
and the floor surface 102a is 3.5 meters. The exhaust
port 163 is provided at a lower portion of the duct 106.
The exhaust port 163 is open rearward in the front-right
direction of the duct 106. The size of the exhaust port
163 is the same as that of the exhaust port 63 of the duct
6 both in the up-down direction and the left-right direction.
The exhaust port 163 has eighty eight small holes 163a
each of which is 55 mm in diameter, in the same manner
as the exhaust port 63.
[0049] As shown in FIG. 4, while an amount of air flow-
ing into the duct 106 is 15.9 (m3/mim) in Comparative
Example, an amount of air flowing into the duct 6 is 8.3
(m3/mim) in Example. In other words, the inflow of high-
temperature air from the spinning chamber 101 to the
duct 6 is suppressed in Example as compared to Com-
parative Example. This seems to be because, in Exam-
ple, the exhaust port 63 is provided to be separated from
the floor surface 102a of the winding chamber 102 so as

to increase the static pressure in the duct 6 and to sup-
press inflow of air from a part of the duct. At this part of
the duct, the yarns Y are exposed.
[0050] As shown in FIG. 4, there is little difference be-
tween Example and Comparative Example in regard to
the amount of the air exhausted to the winding chamber
102 through the yarn outlet 62 (yarn outlet 162). Mean-
while, an amount of the air exhausted to the winding
chamber 102 thorough the exhaust port 63 in Example
is smaller than an amount of the air exhausted to the
winding chamber 102 through the exhaust port 163 in
Comparative Example. To be more specific, the amount
of the air exhausted to the winding chamber 102 through
the exhaust port 63 is 6.2 (m3/mim) in Example, and the
amount of the air exhausted to the winding chamber 102
through the exhaust port 163 is 13.1 (m3/mim) in Com-
parative Example. This seems to be because, in Exam-
ple, the amount of the air exhausted through the exhaust
port 63 is decreased because of the above-described
suppression of an amount of air flowing into the duct 6
through the yarn inlet 61.
[0051] Because the exhaust port 163 is provided at the
lower portion of the duct 106 in Comparative Example,
the air exhausted to the winding chamber 102 through
the exhaust port 163 flows into the working area W.
Meanwhile, because the exhaust port 63 is provided to
be separated from the floor surface 102a in Example, the
air exhausted to the winding chamber 102 through the
exhaust port 63 is unlikely to flow into the working area
W. Therefore, inflow of high-temperature air from the
spinning chamber 101 to the working area W is sup-
pressed in Example as compared to Comparative Exam-
ple.

(Effects)

[0052] The yarn production system 1 of the present
embodiment includes the spinning apparatus 2 and the
cooling apparatus 3 which are provided in the spinning
chamber 101, the winding device 5 provided on the floor
surface 102a of the winding chamber 102, the partition
plate 40, and the duct 6. The duct 6 causes the spinning
chamber 101 to communicate with the winding chamber
102, and extends downward in the winding chamber 102
so as to surround the yarns Y. The working area W is
provided below the lower end portion of the duct 6. The
duct 6 has the yarn inlet 61 provided for allowing the
yarns Y to be introduced into the duct 6 at an upper end
portion of the duct 6, the yarn outlet 62 provided for al-
lowing the yarns Y to be taken out from the duct 6 at a
lower end portion of the duct 6, and the exhaust port 63
provided between the yarn inlet 61 and the yarn outlet
62 to be open to the winding chamber 102. The lower
end of the exhaust port 63 is far from the floor surface
102a of the winding chamber 102 by 5 meters or more.
[0053] In the present embodiment, the lower end of the
exhaust port 63 is far from the floor surface 102a of the
winding chamber 102 by 5 meters or more. Therefore, a
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part of the high-temperature air in the duct 6 is exhausted
at a position which is sufficiently far from the floor surface
102a of the winding chamber 102. This suppresses inflow
of high-temperature air to the working area W through
the duct 6, and thus deterioration of a working environ-
ment of the operator A is suppressed in the winding
chamber 102. In this regard, the working area W is pro-
vided to be close to the floor surface 102a of the winding
chamber 102.
[0054] In the present embodiment, the distance be-
tween the lower end of the exhaust port 63 and the par-
tition plate 40 forming the ceiling 102b of the winding
chamber 102 is equal to or less than 1 meter. Therefore,
a part of the high-temperature air in the duct 6 is exhaust-
ed at a position which is close to the ceiling 102b of the
winding chamber 102. This further suppresses the inflow
of the high-temperature air to the working area W through
the duct 6, and thus the deterioration of a working envi-
ronment of the operator A is suppressed in the winding
chamber 102.
[0055] In the present embodiment, the exhaust port 63
is open in the direction (front-rear direction) orthogonal
to the arrangement direction (left-right direction) of the
yarns Y. When air is exhausted through the exhaust port
63, airflow is generated. This airflow affects the quality
of the yarns Y running in the duct 6. When the exhaust
port 63 is open in a direction parallel to the arrangement
direction of the yarns Y, the influence of the air exhausted
through the exhaust port 63 on the yarns Y is different
between yarns Y on one side of the arrangement direction
(the right side of the left-right direction) and yarns Y on
the other side of the arrangement direction (the left side
of the left-right direction). In this case, dispersion in qual-
ity of the yarns Y may occur. In the present embodiment,
the exhaust port 63 is open in the direction orthogonal to
the arrangement direction of the yarns Y. Therefore, the
influence of the air exhausted through the exhaust port
63 on the yarns Y on one side of the arrangement direc-
tion (the right side of the left-right direction) is substan-
tially equal to that on the yarns Y on the other side of the
arrangement direction (the left side of the left-right direc-
tion). This suppresses the dispersion in quality of the
yarns Y.
[0056] In the present embodiment, when viewed in the
direction (front-rear direction) orthogonal to the arrange-
ment direction (left-right direction) of the yarns Y, the ex-
haust port 63 is sized to include all of the yarns Y in the
arrangement direction (left-right direction). In the present
embodiment, as compared to a case where the exhaust
port 63 is sized to include only some of the yarns Y in
the left-right direction when viewed in the front-rear di-
rection, the influence of the air exhausted through the
exhaust port 63 is further equalized between the yarns
Y. This further suppresses the dispersion in quality of the
yarns Y.
[0057] In the present embodiment, the working area
W is provided in front of the duct 6 in the axial direction
(front-rear direction) of the bobbin holder 11. Further-

more, the exhaust port 63 at the duct 6 is open rearward
in the axial direction (front-rear direction) of the bobbin
holder 11. In the present embodiment, through the ex-
haust port 63, a part of the high-temperature air in the
duct 6 is exhausted to the side opposite to the working
area W where the operator A performs a predetermined
operation over the duct 6. It is therefore possible to ex-
haust high-temperature air toward a position which is far
from the working area W. This further suppresses the
inflow of high-temperature air to the working area W.
[0058] In the present embodiment, the yarns Y are ex-
posed to the spinning chamber 101 at the part of between
the cooling apparatus 3 and the duct 6. When the yarns
Y are exposed to the spinning chamber 101 at the part
of between the cooling apparatus 3 and the duct 6, a
large amount of high-temperature air flows into the duct
6 from the vicinity of the exposed yarns Y. In this regard,
because the exhaust port 63 is provided to be separated
from the floor surface 102a of the winding chamber 102
in the present embodiment, (i) increase of the static pres-
sure in the duct 6 and (ii) inflow of high-temperature air
from the vicinity of the exposed yarns Y to the duct 6 are
suppressed. This further suppresses the inflow of the
high-temperature air to the working area W through the
duct 6.
[0059] In the present embodiment, the duct 6 further
includes the adjustment member 64 which is able to ad-
just the aperture area of the exhaust port 63. The larger
the aperture area of the exhaust port 63 is, the larger an
amount of high-temperature air which can be exhausted
through the exhaust port 63 is. Meanwhile, when the ap-
erture area of the exhaust port 63 is large, the pressure
in the duct 6 is decreased because air is exhausted
through the exhaust port 63. As a result, an amount of
high-temperature air which flows into the duct 6 through
the yarn inlet 61 is also large. The following amounts in
a case where the exhaust port 63 has a predetermined
portion of the aperture area are determined by, e.g., por-
tions of the spinning chamber 101 and the winding cham-
ber 102: an amount of high-temperature air flowing into
the duct 6 through the yarn inlet 61; and an amount of
high-temperature air exhausted through the exhaust port
63. In the present embodiment, the aperture area of the
exhaust port 63 is adjustable. Therefore, the aperture
area of the exhaust port 63 is suitably adjustable to be a
value at which inflow of high-temperature air to the work-
ing area W is suppressed most effectively. This adjust-
ment is performed in consideration of balance between
the high-temperature air flowing into the duct 6 through
the yarn inlet 61 and the high-temperature air exhausted
to the winding chamber 102 through the exhaust port 63
and in accordance with areas of the spinning chamber
101 and the winding chamber 102.

(Modifications)

[0060] The following will describe modifications of the
above-described embodiment. The members identical
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with those in the embodiment above will be denoted by
the same reference numerals, and the explanations
thereof are not repeated.
[0061] In the yarn production system 1 of the embod-
iment above, an arrangement direction of the spinnerets
22 is orthogonal to the axial direction of the bobbin holder
11. The exhaust port 63 is open in the direction orthog-
onal to the arrangement direction of the yarns Y and at
the same time in the axial direction of the bobbin holder
11. However, the yarn production system 1 may be struc-
tured so that the arrangement direction of the spinnerets
22 is parallel to the axial direction of the bobbin holder
11. In this case, the exhaust port 63 may be open in the
direction orthogonal to the arrangement direction of the
yarns Y and at the same time in a direction orthogonal
to the axial direction of the bobbin holder 11. Alternatively,
the exhaust port 63 may be open in the direction parallel
to the arrangement direction of the yarns Y and at the
same time in the axial direction of the bobbin holder 11.
[0062] In the embodiment above, the exhaust port 63
is open rearward and toward the winding chamber 102
in the direction orthogonal to the arrangement direction
of the yarns Y. In other words, the exhaust port 63 is open
at a rear surface of the duct 6. However, the exhaust port
63 may be open at any one of side surfaces of the duct
6, or plural exhaust port may be open at two or more of
the side surfaces.
[0063] In the embodiment above, the distance be-
tween the lower end of the exhaust port 63 and the par-
tition plate 40 is equal to or less than 1 meter. However,
the distance between the lower end of the exhaust port
63 and the partition plate 40 may be larger than 1 meter.
In this case, the exhaust port 63 is provided so that the
lower end of the exhaust port 63 is far from the floor sur-
face 102a of the winding chamber 102 by 5 meters or
more.
[0064] In the embodiment above, the exhaust port 63
may not have the small holes 63a. In this case, for ex-
ample, the exhaust port 63 is a single opening. In the
embodiment above, an opening which is sized not to dis-
turb the exhaust of air through the exhaust port 63 may
be additionally provided at any part of the duct 6.
[0065] In the embodiment above, the yarn inlet 61 of
the duct 6 is connected to the partition plate 40. However,
the yarn inlet 61 may be provided above the partition
plate 40.
[0066] In the embodiment above, the cross section or-
thogonal to the extending direction of the duct 6 may be
circular or elliptical in shape. The duct 6 may be curbed
at its intermediate part.
[0067] In the embodiment above, the yarns Y are ex-
posed to the spinning chamber 101 at the interval be-
tween the cooling apparatus 3 and the duct 6. However,
the yarns Y may not be exposed to the spinning chamber
101 at the interval between the cooling apparatus 3 and
the duct 6. In this case, for example, a lower end of the
cooling apparatus 3 may be directly connected to an up-
per end of the duct 6.

[0068] The right parts and left parts of the yarns Y may
be exposed to the spinning chamber 101 at the interval
between the cooling apparatus 3 and the duct 6. How-
ever, when the right parts and left parts of the yarns Y
are exposed to the spinning chamber 101, influence of
air flowing from the vicinity of the exposed yarns Y in the
spinning chamber 101 may not be equalized between
the yarns Y. Therefore, the left and right sides of the yarns
Y in the left-right direction parallel to the arrangement
direction of the yarns Y are preferably closed, and the
front parts, the rear parts, or the front and rear parts of
the yarns Y in the front-rear direction orthogonal to the
arrangement direction of the yarns Y are preferably ex-
posed to the spinning chamber 101.
[0069] In the embodiment above, the adjustment mem-
ber 64 is a slidable shutter which is movable in the up-
down direction. However, the adjustment member 64
may be a slidable shutter which is movable in the left-
right direction. The adjustment member 64 is not limited
to a slidable shutter. For example, the adjustment mem-
ber 64 may be a member which is attachable to and de-
tachable from the exhaust port 63. In the embodiment
above, the adjustment member 64 may not be provided.
[0070] In the embodiment above, the working area W
is provided in front of the duct 6. However, the working
area W may be provided to the right of, to the left of,
behind, to the right of and in front of, to the left of and in
front of, to the right of and behind, or to the left of and
behind the duct 6. The working area W may be provided
in an area covering two or more of the following locations:
to the right of, to the left of, behind, to the right of and in
front of, to the left of and in front of, to the right of and
behind, or to the left of and behind the duct 6. In the
embodiment above, the working bench 51 may not be
provided. In this case, the working area W is defined as
an area provided for the operator A on the floor surface
102a to perform a predetermined operation. In this case,
examples of a predetermined operation may include yarn
threading of the yarns Y to the godet rollers 9 and 10,
the winding device 5, and the supporting guides 14, and
replacement of the bobbins B attached to the bobbin hold-
er 11 of the winding device 5. To summarize, the working
area W may not be provided on the working bench 51.
The working area W may be provided on the floor surface
102a and centered on the duct 6 when viewed in the up-
down direction, or may be provided around the working
bench 51.

Claims

1. A yarn production system (1) comprising: a spinning
apparatus (2) which is provided in a spinning cham-
ber (101) and is configured to spin out yarns (Y)
downward;

a winding device (5) which is provided on a floor
surface (102a) of a winding chamber (102) and
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is configured to wind the yarns (Y) spun out from
the spinning apparatus (2) onto bobbins (B) at-
tached to a bobbin holder (11), the winding
chamber (102) being provided below the spin-
ning chamber (101);
a partition plate (40) which separates the spin-
ning chamber (101) from the winding chamber
(102) and forms the floor surface (102a) of the
spinning chamber (101) and a ceiling (102b) of
the winding chamber (102); and
a duct (6) which causes the spinning chamber
(101) to communicate with the winding chamber
(102) and extends downward in the winding
chamber (102) so as to surround the yarns (Y),
a working area (W) being provided below a lower
end portion of the duct (6) to allow an operator
to perform a predetermined operation for the
winding device (5),
the duct (6) having:

a yarn inlet (61) provided at an upper end
portion of the duct (6) for allowing the yarns
(Y) to be introduced into the duct (6); a yarn
outlet (62) provided at the lower end portion
of the duct (6) for allowing the yarns (Y) to
be taken out from the duct (6); and an ex-
haust port (63) provided between the yarn
inlet (61) and the yarn outlet (62) to be open
to the winding chamber (102), and
a lower end of the exhaust port (63) being
provided to be separated from the floor sur-
face (102a) of the winding chamber (102)
by 5 meters or more.

2. The yarn production system (1) according to claim
1, wherein, a distance between the lower end of the
exhaust port (63) and the partition plate (40) is equal
to or less than 1 meter.

3. The yarn production system (1) according to claim
1 or 2, wherein, the exhaust port (63) is open in a
direction orthogonal to an arrangement direction of
the yarns (Y).

4. The yarn production system (1) according to claim
3, wherein, the exhaust port (63) is sized to include
all of the yarns (Y) in the arrangement direction when
viewed in the direction orthogonal to the arrange-
ment direction.

5. The yarn production system (1) according to any one
of claims 1 to 4, wherein, the working area (W) is
provided on one side of the duct (6) in an axial di-
rection of the bobbin holder (11), and
the exhaust port (63) is open to the other side of the
duct (6) in the axial direction of the bobbin holder
(11).

6. The yarn production system (1) according to any one
of claims 1 to 5, wherein, the yarns (Y) are exposed
to the spinning chamber (101) between the duct (6)
and a cooling apparatus (3) which is provided below
the spinning apparatus (2) in the spinning chamber
(101) and is configured to supply cooling air to the
yarns (Y) spun out from the spinning apparatus (2).

7. The yarn production system (1) according to any one
of claims 1 to 6, wherein, the duct (6) further has an
adjustment member (64) which is able to adjust an
aperture area of the exhaust port (63).
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