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(57)  [Problem to be Solved] To provide a spinning

winding system capable of facilitating yarn threading
work, and a yarn-threading assist unit capable of facili-

tating yarn threading work performed at the spinning

winding system.

[Solution to Problem] Provided is a spinning unit (2)
configured to spin molten polymer (P) downward from a
spinneret (24); a cooling unit (5) arranged below the spin-
ning unit (2), including a spinning cylinder (50) for allow-
ing the molten polymer (P) spun from the spinneret (24)
to pass therethrough, so as to cool and solidify the molten
polymer (P) thereby to form a yarn (Y); a moving mech-
anism (6) capable of causing the spinning cylinder (50)
to move closer to and away from the spinning unit (2);
and a yarn-threading assist unit (60) for assisting in yarn
threading work of threading the molten polymer (P)
through the spinning cylinder (50). The yarn-threading
assist unit (60) is attached pressed against an outlet por-
tion (56) for the yarn (Y) so that the spinning cylinder (50)
has a negative pressure formed therewithin.

SPINNING WINDING SYSTEM AND YARN-THREADING ASSIST UNIT
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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The present invention relates to a spinning
winding system and a yarn-threading assist unit that can
be disposed in the spinning winding system.

DESCRIPTION OF THE BACKGROUND ART

[0002] In the related art, a spinning winding system
includes a cooling unit below a spinning unit that spins a
high-temperature molten polymer from a spinneret. The
cooling unit includes a spinning cylinder that allows the
high-temperature molten polymer spun from the spinner-
et to pass therethrough, and supplies cooling air to the
spinning cylinder so as to blow the cooling air onto the
high-temperature molten polymer and cool and solidify
the high-temperature molten polymer, thereby to form a
yarn.

[0003] In this type of spinning winding system, regular
maintenance such as cleaning the surface of the spin-
neret (hereinafter, "surface cleaning") and replacing a
spinning pack is performed to maintain productivity and
product quality. For example, Patent Document 1 (in par-
ticular, see paragraph [0023]) discloses a yarn cooling
unit that is lowered to allow maintenance work such as
replacing a spinning pack and surface cleaning to be per-
formed.

(Prior Art Documents)
(Patent Documents)

[0004] Patent Document 1: Japanese Patent Applica-
tion Publication No. 2005-42227

(Problems to be Solved)

[0005] When performing maintenance by lowering the
yarn cooling unit, the spinning of the molten polymer from
the spinneret is stopped. After maintenance has ended,
the spinning of the molten polymer from the spinneret is
restarted. After the spinning of the molten polymer is re-
started, an operator performs a task of cutting the molten
polymer spun from the spinneret by hand and threading
the molten polymer through the spinning cylinder.
[0006] However, the task of threading the molten pol-
ymer is difficult and requires skill. In particular, since the
molten polymer will continue to be spun from the spin-
neret, the molten polymer that could not be thread
through the spinning cylinder may accumulate in an up-
per portion of the cooling unit and it may take time to
restart operation of the spinning winding system.

10

15

20

25

30

35

40

45

50

55

SUMMARY OF THE INVENTION

[0007] The present invention has been made in light
of the above-described problem, and it is an object of the
present invention to provide a spinning winding system
capable of facilitating yarn threading work, and a yarn-
threading assist unit capable of facilitating yarn threading
work performed at the spinning winding system.

(Means for Solving Problems)

[0008] A first aspect of the present invention is a spin-
ning winding system comprising:

a spinning unit configured to spin molten polymer
downward from a spinneret;

a cooling unit arranged below the spinning unit, in-
cluding a spinning cylinder for allowing the molten
polymer spun from the spinneret to pass there-
through, so as to cool and solidify the molten polymer
thereby to form a yarn;

a moving mechanism capable of causing the spin-
ning cylinder to move closer to and away from the
spinning unit; and

a yarn-threading assist unit for assisting in yarn
threading work of threading the molten polymer
through the spinning cylinder, wherein

the yarn-threading assist unit is arranged with re-
spect to an outlet portion for the yarn so that the
spinning cylinder has a negative pressure formed
therewithin.

[0009] According to the above-described first aspect
of the spinning winding system, the yarn-threading assist
unit is arranged with respect to the outlet portion for the
yarn so that the spinning cylinder has a negative pressure
formed therewithin, and a flow of air travelling from top
to bottom inside is generated in the spinning cylinder so
as to assist yarn threading work. With this configuration,
yarn threading work can be facilitated and the time re-
quired to restart operation of the spinning winding system
can be shortened.

[0010] A second aspect of the present invention is the
spinning winding system, wherein

the yarn-threading assist unit is preferably arranged so
as to be pressed against the outlet portion for the yarn.
[0011] According to the above-described second as-
pect of the spinning winding system, since the yarn-
threading assist unit is arranged pressed against the out-
let portion for the yarn, a negative pressure can be ef-
fectively formed inside the spinning cylinder.

[0012] A third aspect of the present invention is the
spinning winding system, wherein

the cooling unit preferably includes a cooling air sup-
ply unit configured to supply cooling air to the spin-
ning cylinder, and

the spinning winding system preferably further in-
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cludes a control unit configured to stop or suppress
supply of the cooling air at least when the yarn
threading work is performed.

[0013] According to the above-described third aspect
of the spinning winding system, yarn threading work can
be facilitated while suppressing a drop in temperature of
the spinneret and around the spinneret. In other words,
the molten polymer can be cooled and solidified by sup-
plying the cooling air to the spinning cylinder and, when
performing the yarn threading work with respect to the
spinning cylinder, the supply of the cooling air to the spin-
ning cylinder is preferably stopped or suppressed to sup-
press a drop in temperature of the spinneret and around
the spinneret. However, when the supply of the cooling
air to the spinning cylinder is stopped or suppressed,
yarn threading work to the spinning cylinder becomes
difficult. Thus, by stopping or suppressing the supply of
the cooling air while the inside of the spinning cylinder is
maintained at a negative pressure by the yarn-threading
assist unit at least when the yarn threading work is being
performed, a drop in temperature of the spinneret and
the area around the spinneret can be suppressed and
the yarn threading work can be facilitated.

[0014] A fourth aspect of the present invention is the
spinning winding system, wherein

the cooling unit preferably includes a plurality of spin-
ning cylinders as the spinning cylinder, and

the yarn-threading assist unit is preferably config-
ured to be arranged for each of the plurality of spin-
ning cylinders.

[0015] Accordingto the above-described fourth aspect
of the spinning winding system, since the yarn-threading
assist unit is configured to be arranged for each of the
plurality of spinning cylinders, loss during yarn threading
work can be reduced and yarn threading work can be
facilitated.

[0016] Afifth aspectofthe presentinvention isthe spin-
ning winding system, wherein

the yarn-threading assist unit preferably includes
anegative pressure source configured to form aneg-
ative pressure inside the spinning cylinder, and

a cylindrical portion arrangeable so as to be pressed
against the outlet portion for the yarn and provided
between the outlet portion for the yarn and the neg-
ative pressure source.

[0017] According to the above-described fifth aspect
of the spinning winding system, since the cylindrical por-
tion is pressed against the outlet portion for the yarn, a
negative pressure can be effectively formed inside the
spinning cylinder.

[0018] A sixth aspect of the present invention is the
spinning winding system, wherein,
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in the cylindrical portion,

an opening area of a portion pressed against the
outlet portion for the yarn and is preferably larger
than an opening area of the outlet portion for the yarn.

[0019] According to the above-described sixth aspect
of the spinning winding system, not only can leakage
from the spinning cylinder be prevented, but also the cy-
lindrical portion can be easily pushed against the outlet
part for the yarn for connection.

[0020] A seventh aspect of the presentinvention is the
spinning winding system, wherein

the cylindrical portion preferably includes a trap portion
configured to trap the yarn.

[0021] According to the above-described seventh as-
pect of the spinning winding system, since the yarn is
trapped by the trap portion, it is possible to prevent prob-
lems with the yarn-threading assist unit that can be
caused by the yarn.

[0022] A eighth aspect of the present invention is the
spinning winding system, wherein

the yarn-threading assist unit preferably includes

a plurality of cylindrical portions as the cylindrical por-
tion for one negative pressure source as the negative
pressure source, and

each of the plurality of cylindrical portions is prefer-
ably arrangeable pressed against each of the plural-
ity of spinning cylinders.

[0023] Accordingtothe above-described eighth aspect
of the spinning winding system, since the yarn threading
work to the plurality of spinning cylinders can be assisted
with one negative pressure source, costs can be reduced
and the space required for installing the yarn-threading
assist unit can be suppressed.

[0024] A ninth aspect of the present invention is the
spinning winding system, wherein

the yarn-threading assist unit is preferably able to suction
an inside of the spinning cylinder to generate a flow of
air from above to below of the spinning cylinder.

[0025] According to the above-described ninth aspect
of the spinning winding system, the suction inside the
spinning cylinder can generate a flow of air from top to
bottom, which makes the yarn threading work even eas-
ier.

[0026] A tenth aspect of the present invention is the
spinning winding system, preferably comprising

a plurality of spinning units as the spinning unit, a
plurality of cooling units as the cooling unit, and a
plurality of moving mechanisms as the moving mech-
anism, wherein

the spinning winding system is preferably configured
such that at least the plurality of cooling units are
provided on an upper floor and a yarn cooled by the
plurality of cooling units is taken in at a lower floor,
and
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the yarn-threading assist unit is preferably movably
provided on the upper floor in a number smaller than
a number of the plurality of spinning units, the plu-
rality of cooling units, and the plurality of moving
mechanisms so that any one of the plurality of spin-
ning cylinders in the plurality of cooling units has a
negative pressure formed therewithin.

[0027] According to the above-described tenth aspect
of the spinning winding system, since the yarn-threading
assist unit can move freely on the upper floor, the spin-
ning winding system can be attached to and detached
from any one of the spinning cylinders in the plurality of
cooling units by being movably provided on the upper
floor. Thus, it is possible to form a negative pressure in-
side any of the spinning cylinders among the plurality of
spinning cylinders in the plurality of cooling units, ena-
bling efficient threading work.

[0028] An eleventh aspect of the present invention is
ayarn-threading assist unit for assisting in yarn threading
work with respect to a spinning winding system including:

a spinning unit configured to spin molten polymer
downward from a spinneret;

a cooling unit arranged below the spinning unit, in-
cluding a spinning cylinder for allowing the molten
polymer spun from the spinneret to pass there-
through, so as to cool and solidify the molten polymer
thereby to form a yarn; and

a moving mechanism capable of causing the spin-
ning cylinder to move closer to and away from the
spinning unit, wherein

the yarn-threading assist unit is arranged with re-
spect to an outlet portion for the yarn so that the
spinning cylinder has a negative pressure formed
therewithin.

[0029] According to the above-described eleventh as-
pect of the yarn-threading assist unit, when the yarn-
threading assist unit is attached to the outlet portion for
the yarn, a negative pressure is formed inside the spin-
ning cylinder, which generates an air flow from top to
bottom inside the spinning cylinder so as to assist yarn
threading work. With this configuration, yarn threading
work can be facilitated and the time required to restart
operation of the spinning winding system can be short-
ened.

[0030] A twelfth aspect of the present invention is the
yarn-threading assist unit, wherein

the yarn-threading assist unit is preferably arranged
pressed against the outlet portion for the yarn.

[0031] According to the above-described twelfth as-
pect of the yarn-threading assist unit, since the yarn-
threading assist unitis arranged pressed against the out-
let portion for the yarn, a negative pressure can be effi-
ciently formed inside the spinning cylinder.

[0032] A thirteenth aspect of the present invention is
the yarn-threading assist unit, wherein
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the yarn-threading assist unit preferably assists yarn
threading work with respect to the spinning winding sys-
tem further comprising a cooling air supply unit config-
ured to supply cooling air to the spinning cylinder, and a
control unit configured to stop or suppress supply of the
cooling air at least when the yarn threading work is per-
formed.

[0033] According tothe above-described thirteenth as-
pectofthe yarn-threading assist unit, yarn threading work
can be facilitated while suppressing a drop in tempera-
ture of the spinneret and an area around the spinneret.
In other words, the molten polymer can be cooled and
solidified by supplying the cooling air to the spinning cyl-
inder and, when performing the yarn threading work with
respect to the spinning cylinder, the supply of the cooling
air to the spinning cylinder is preferably stopped or sup-
pressed to suppress a drop in temperature of the spin-
neret and around the spinneret. However, when the sup-
ply of the cooling air to the spinning cylinder is stopped
or suppressed, yarn threading work to the spinning cyl-
inder becomes difficult. Thus, by stopping or suppressing
the supply of the cooling air while the inside of the spin-
ning cylinder is maintained at a negative pressure by the
yarn-threading assist unit at least when the yarn thread-
ing work is being performed, a drop in temperature of the
spinneret and the area around the spinneret can be sup-
pressed and the yarn threading work can be facilitated.
[0034] A fourteenth aspect of the present invention is
the yarn-threading assist unit, wherein

the yarn-threading assist unit is arrangeable with re-
spect to the spinning winding system in which the
cooling unit includes a plurality of spinning cylinders
as the spinning cylinder, and

the yarn-threading assist unit is arrangeable with re-
spect to each of the plurality of spinning cylinders.

[0035] According to the above-described fourteenth
aspect of the yarn-threading assist unit, since the yarn-
threading assist unit can be arranged for each of the plu-
rality of spinning cylinders, loss during yarn threading
work can be reduced and yarn threading work can be
facilitated.

[0036] A fifteenth aspect of the presentinventionis the
yarn-threading assist unit preferably further including

anegative pressure source configured toform a neg-
ative pressure inside the spinning cylinder; and

a cylindrical portion arrangeable so as to be pressed
against the outlet portion for the yarn and provided
between the outlet portion for the yarn and the neg-
ative pressure source.

[0037] According to the above-described fifteenth as-
pect of the yarn-threading assist unit, since the yarn-
threading assist unit is arranged pressed against the out-
let portion for the yarn, a negative pressure can be effi-
ciently formed inside the spinning cylinder.
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[0038] A sixteenth aspect of the present invention is
the yarn-threading assist unit, wherein,

in the cylindrical portion, an opening area of a portion
pressed against the outlet portion for the yarn is prefer-
ably larger than an opening area of the outlet portion for
the yarn.

[0039] According to the above-described sixteenth as-
pect of the yarn-threading assist unit, not only can leak-
age from the spinning cylinder be prevented, but also the
cylindrical portion can be easily pushed against the outlet
part for the yarn for connection.

[0040] A seventeenth aspect of the present invention
is the yarn-threading assist unit, wherein

the cylindrical portion preferably includes a trap portion
configured to trap the yarn.

[0041] According to the above-described seventeenth
aspect of the yarn-threading assist unit, since the yarn
is trapped by the trap portion, it is possible to prevent
problems with the yarn-threading assist unit that can be
caused by the yarn.

[0042] An eighteenth aspect of the present invention
is the yarn-threading assist unit, wherein

the yarn-threading assist unit preferably includes a
plurality of cylindrical portions as the cylindrical por-
tion for one negative pressure sources as the neg-
ative pressure source, and

each of the plurality of cylindrical portions is prefer-
ably arrangeable so as to be pressed against each
of the plurality of spinning cylinders.

[0043] According to the above-described eighteenth
aspect of the yarn-threading assist unit, since the yarn
threading work to the plurality of spinning cylinders can
be assisted with one negative pressure source, costs can
be reduced and the space required for installing the yarn-
threading assist unit can be suppressed.

[0044] A nineteenth aspect of the present invention is
the yarn-threading assist unit, wherein

the yarn-threading assist unitis preferably able to suction
an inside of the spinning cylinder to generate a flow of
air from above to below of the spinning cylinder.

[0045] According to the above-described nineteenth
aspect of the yarn-threading assist unit, the suction inside
the spinning cylinder can generate a flow of air from top
to bottom, which makes the yarn threading work even
easier.

[0046] A twentieth aspect of the present invention is
the yarn-threading assist unit, wherein the spinning wind-
ing system is preferably configured such that

a plurality of yarns spun from the spinning unit pro-
vided on an upper floor are taken in at a lower floor,
a plurality of spinning winding systems as the spin-
ning winding system are preferably arranged in a
row on the upper floor, and

the yarn-threading assist unit is preferably movable
on the upper floor and configured to form a negative
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pressure inside the spinning cylinder for any of the
plurality of spinning winding systems arranged on
the upper floor.

[0047] According to the above-described twentieth as-
pect of the yarn-threading assist unit, since the yarn-
threading assist unit can move freely on the upper floor,
the spinning winding system can be attached to and de-
tached from any one of the spinning cylinders in the plu-
rality of cooling units by being movably provided on the
upper floor. Thus, it is possible to form a negative pres-
sure inside any of the spinning cylinders among the plu-
rality of spinning cylinders, enabling efficient threading
work.

[0048] The spinning winding system according to the
present invention need not have all of the configurations
described in first to tenth aspects above. For example,
the spinning winding system according to the present
invention may only have the configuration described in
the first aspect. Additionally, within a reasonable range,
the configuration described in the first aspect may be
combined as desired with all or some of the configura-
tions described in at least one of second to tenth aspects
to complete the spinning winding system according to
the presentinvention. Similarly, the yarn-threading assist
unit according to the present invention need not have all
of the configurations described in the eleventh to twen-
tieth aspects above. For example, the yarn-threading as-
sistunit according to the present invention may only have
the configuration described in the eleventh aspect. Ad-
ditionally, within a reasonable range, the configuration
described in the eleventh aspect may be combined as
desired with all or some of the configurations described
in at least one of the twelfth to twentieth aspects to com-
plete the yarn-threading assist unit according to the
present invention.

(Advantageous Effects of the Invention)

[0049] According to the present invention, there can
be provided a spinning winding system capable of facil-
itating yarn threading work, and a yarn-threading assist
unit capable of facilitating yarn threading work performed
at the spinning winding system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0050]

FIG. 1 is an example of a schematic view of a portion
of a spinning winding system according to an em-
bodiment, as viewed from a right side.

FIG. 2 is an example of a schematic view of the por-
tion of the spinning winding system in FIG. 1, as
viewed from a forward side.

FIG. 3 is an example of a schematic view of a state
of the spinning winding system according to an em-
bodiment of the present invention when operation of
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the spinning winding system is stopped and a cooling
unit is lowered.

FIG. 4 is an example of a block diagram schemati-
cally illustrating an electrical configuration of the
spinning winding system according to an embodi-
ment of the present invention.

FIG. 5is an example of a schematic perspective view
of a cooling unit and a yarn-threading assist unit of
components configuring the spinning winding sys-
tem according to an embodiment of the present in-
vention, as viewed from above.

FIG. 6is an example of a schematic perspective view
of the cooling unit and the yarn-threading assist unit
of the components configuring the spinning winding
system, as viewed from below.

FIG. 7 is an example of a schematic view of a portion
of the spinning winding system as viewed from a
right side, and illustrates a state in which the yarn-
threading assist unit is attached to the cooling unit.
FIG. 8is an example of a schematic perspective view
of the cooling unit of the components configuring the
spinning winding system according to an embodi-
ment of the presentinvention, as viewed from above,
and illustrates an aspect when yarn threading is per-
formed for a plurality of spinning cylinders.

FIG. 9is an example of a schematic perspective view
of a cooling unit and a yarn-threading assist unit of
a spinning winding system according to a first mod-
ified example, as viewed from below.

FIG. 10 is an example of a schematic perspective
view of a cooling unit and a yarn-threading assist
unit of a spinning winding system according to a sec-
ond modified example, as viewed from below.

FIG. 11isaschematic view of a yarn-threading assist
unit according to a third modified example, illustrat-
ing a portion of a spinning winding system from a
forward side.

DESCRIPTIONS OF EMBODIMENTS OF THE INVEN-
TION

[0051] Herein, embodiments of the present invention
will be described with reference to the drawings. Note
that, for convenience of explanation, an up-and-down di-
rection, a left-and-right direction, and a forward-and-
backward direction are as illustrated in the drawings to
be described below.

[0052] First, an overview of a spinning winding system
1 according to an embodiment of the present invention
(hereinafter simply referred to as an "embodiment of the
present invention") will be described. FIG. 1 is an exam-
ple of a schematic view of a portion of the spinning wind-
ing system 1 according to an embodiment of the present
invention, as viewed from a right side. FIG. 2 is an ex-
ample of a schematic view of the portion of the spinning
winding system 1 in FIG. 1, as viewed from a forward
side. FIGS. 1 and 2 are both views illustrating a state
when the spinning winding system 1 is in operation (dur-
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ing production). FIG. 3 is an example of a schematic view
of a state of the spinning winding system 1 according to
an embodiment of the present invention when operation
of the spinning winding system 1 is stopped and a cooling
unit 5 is lowered. In FIG. 3, spinning of a molten polymer
P is stopped. Note that, in FIGS. 1 and 3, a polymer tank
25 and a polymer tube 26 illustrated in FIG. 2 are omitted
from the drawings for convenience.

[0053] The spinning winding system 1 according to an
embodiment of the present invention is a system for pro-
ducing thread from a synthetic fiber. For example, as
illustrated in FIG. 1, the spinning winding system 1 in-
cludes at least a spinning unit 2, a cooling unit 5, and a
moving mechanism 6. The spinning winding system 1
may also include an oil application unit 8, a take-back
unit (not illustrated), and a take-up unit (not illustrated);
however, description of these components is omitted.

Spinning Unit

[0054] Asillustrated in FIGS. 1 and 2, the spinning unit
2 is a melt spinning unit configured to spin the molten
polymer P, which is material of a yarn Y. The spinning
unit 2 includes a generally rectangular-shaped spinning
beam 21, a plurality of pack housings 22 formed on the
spinning beam 21, a plurality of (e.g., the same number
as the number of pack housings 22) spinning packs 23
respectively attached to the plurality of pack housings
22, the polymer tank 25 accommodating a polymer, and
a plurality polymer tubes as the polymer tube 26 con-
necting each of the spinning packs 23 with the polymer
tank 25.

[0055] Note that, for convenience, the number of the
pack housings 22 and the number of the spinning packs
23 areillustrated as threein FIG. 2. However, no limitation
is intended, and the number of the pack housings 22 and
the number of the spinning packs 23 may be larger (e.g.,
12).

[0056] The polymer in the polymer tank 25 is sent to
the plurality of spinning packs 23 via the plurality of pol-
ymer tubes 26. When the polymer is sent from the poly-
mer tank 25 to the spinning packs 23, the polymer inside
the polymer tank 25 and the polymer tubes 26 is heated
to a predetermined temperature (e.g., 300°C) to become
a molten polymer.

[0057] Each spinning pack 23 is supplied with liquid
molten polymer heated to a high temperature from the
polymer tubes 26. A spinneret 24 is arranged at a lower
end portion of each spinning pack 23. In other words, the
number of the spinnerets 24 is the same as the number
of the spinning packs 23. The spinneret 24 has, for ex-
ample, a plurality of nozzles (notillustrated). The spinning
pack 23 discharges the molten polymer P from each of
the plurality of nozzles of the spinneret 24. The plurality
of molten polymers P discharged from the plurality of
nozzles is cooled and solidified at the cooling unit 5 to
form a single yarn made up of a plurality of filaments. In
other words, one yarn material of one yarn is spun from
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one spinneret 24. Note that, each of the spinnerets 24
need not have a plurality of nozzles and may have only
one nozzle.

Cooling Unit

[0058] As illustrated in FIG. 1, the cooling unit 5 in-
cludes a spinning cylinder 50 arranged below the spin-
ning unit 2, a duct 32 connected to the spinning cylinder
50, and a pressure air source 37 that supplies a cooling
air CF to the spinning cylinder 50 via the duct 32. In an
embodiment of the present invention, an annular yarn
cooling unit, for example, is used as the cooling unit 5.
The spinning cylinder 50 is, for example, a hollow box
body and has a hollow part 54 extending in an up-and-
down direction so as to enclose the molten polymer P
spun from the spinneret 24 (so as to allow the molten
polymer P to pass through the hollow part 54). The spin-
ning cylinder 50 includes a baffle plate 33 therein, and
air for cooling supplied from the pressure air source 37
(hereinafter, this air is referred to as "cooling air CF") is
supplied through the duct 32 into a lower space of the
spinning cylinder 50 (a space lower than the baffle plate
33). The cooling air CF that flows into the lower space of
the spinning cylinder 50 passes through the baffle plate
33, is caused to flow upward, and flows into an upper
space of the spinning cylinder 50 (a space above the
baffle plate 33). A plurality of partition cylinders 35 are
arranged directly below a filter member 36. The partition
cylinder 35 is configured such that the cooling air CF is
not allowed to pass through the partition cylinder 35in a
radial direction. Thus, the cooling air CF does not flow
directly into the hollow part 54 from the lower space of
the spinning cylinder 50. The cooling air CF that flows
into the upper space of the spinning cylinder 50 is rectified
when passing through the filter member 36, which is com-
posed of a perforated filter and a cooling filter, for exam-
ple, and flows into the hollow part 54. As a result, the
cooling air CF is blown onto the yarn material from the
entire outer periphery of the filter member 36 so as to
cool the yarn material and form the yarn Y. Note that, a
sealing member 40 is provided at a position where the
spinning beam 21 and the spinning cylinder 50 come into
contact with each other. This sealing member 40 can
prevent leakage from the contact surface between the
spinning beam 21 and the spinning cylinder 50. The
above-described pressure air source 37 corresponds to
a "cooling air supply unit" of the present invention.

Moving Mechanism

[0059] The moving mechanism 6 is configured by, for
example, an air cylinder (hereinafter, the moving mech-
anism 6 is referred to as an "air cylinder 6") and is con-
figured to move the cooling unit 5 up and down. More
specifically, the air cylinder 6 is erected on the floor of a
factory, for example. The air cylinder 6 includes a piston
rod 7 is arranged such that the piston rod 7 is long in an
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up-and-down direction and can expand and contract in
an up-and-down direction. A wall member 10 extending
downward is fixed to a lower end of the spinning cylinder
50. A distal end portion of the piston rod 7 is fixed to a
side face of the wall member 10. With this configuration,
by operating the air cylinder 6, the entire cooling unit 5
can be moved between a first position (see FIG. 1) at
which the spinning winding system 1 is in operation and
a second position (see FIG. 3) lower than the first posi-
tion. The cooling unit 5 rises when the piston rod 7 of the
air cylinder 6 is actuated in an expanding direction (up
direction in FIG. 1) and falls when the piston rod 7 is
actuated in a contracting direction (down direction in FIG.
1). When the cooling unit 5 is in the first position, the yarn
Y can be produced. When the cooling unit 5 is in the first
position, the cooling unit5 is subjected to an upward force
(toward the spinning beam 21) by the air cylinder 6. When
the cooling unit 5 is in the second position, a clearance
is formed between the spinning unit 2 (more specifically,
the spinning beam 21) and the cooling unit 5 in an up-
and-down direction. This clearance serves as a working
space.

[0060] Note that, a direction toward the first position,
i.e., anup direction corresponds to "closer to the spinning
unit" and a direction toward the second position above,
i.e., adown direction corresponds to "away from the spin-
ning unit" in the present invention.

Control Unit

[0061] FIG. 4 is an example of a block diagram sche-
matically illustrating an electrical configuration of the
spinning winding system 1. A control unit 4 executes
processing related to the operation of the spinning wind-
ing system 1. The control unit 4 performs control of, for
example, spinning the molten polymer P from the spin-
neret 24 and stopping the spinning, actuating or stopping
the air cylinder 6, actuating or stopping the pressure air
source 37, and controlling the flow rate of the cooling air
CF supplied from the pressure air source 37 to the spin-
ning cylinder 50, that is, the hollow part 54.

[0062] The control unit 4 includes a CPU, a ROM and
a RAM. The control unit 4 is connected to an operation
unit 42 configured by operator-operable buttons, etc., an
upper end detection sensor 44 that detects that the cool-
ing unit 5 is at the upper end, and a lower end detection
sensor 46 that detects that the cooling unit 5 is at the
lower end, and other components. The control unit 4 can
receive signals from, for example, the operation unit 42,
the upper end detection sensor 44, and the lower end
detection sensor 46.

[0063] The control unit 4 is also connected to a gear
pump 28 capable of spinning the molten polymer P from
the spinneret 24, the pressure air source 37, and a so-
lenoid valve 48 capable of actuating the air cylinder 6.
The control unit4 controls the gear pump 28, the pressure
air source 37, and the solenoid valve 48 on the basis of
the receipt of various signals from the operation unit 42,
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the upper end detection sensor 44, and the lower end
detection sensor 48. The controller 4 controls the oper-
ation of the air cylinder 6 by controlling the solenoid valve
48.

[0064] The control unit4 controls the start of operation
and the stop of operation of the pressure air source 37,
and also controls the flow rate of the cooling air CF (here-
inafterreferred to as "air volume") supplied from the pres-
sure air source 37 to the spinning cylinder 50.

[0065] Note that, while the control unit 4 controls the
air volume of the cooling air CF supplied to the spinning
cylinder 50 by controlling the pressure air source 37, no
limitation is intended. Instead of controlling the pressure
air source 37, an automatic valve may be provided up-
stream of the duct 32 and the control unit 4 may control
the air volume of the cooling air CF supplied to the spin-
ning cylinder 50 by controlling the opening degree of the
automatic valve, for example.

Maintenance

[0066] In the spinning winding system 1, maintenance
is performed periodically. As illustrated in FIG. 3, main-
tenance is performed by stopping the spinning of the mol-
ten polymer P, actuating the air cylinder 6 in a contracting
direction, and lowering the cooling unit 5 with respect to
the spinning beam 21. The maintenance includes, but is
not limited to, cleaning the surface of the spinneret 24
and replacing the spinning pack 23.

[0067] Note that, when maintenance is performed, the
supply of the cooling air CF from the pressure air source
37 to the spinning cylinder 50 is preferably stopped. This
is to prevent the temperature of the spinneret 24 and the
temperature around the spinneret 24 from decreasing.
When the temperature of the spinneret 24 and the tem-
perature around the spinneret 24 drops significantly, time
is required for the temperature of the spinneret 24 and
the temperature around the spinneret 24 to return to the
original temperature after maintenance is complete and
production is started. Yarn produced in a state where the
temperature of the spinneret 24 and the temperature
around the spinneret 24 is lowered has lower physical
properties, and thus more yarn is discarded. Therefore,
to suppress a decrease in the temperature of the spin-
neret 24 and the temperature around the spinneret 24,
the supply of the cooling air CF from the pressure air
source 37 to the spinning cylinder 50 is preferably
stopped to the extent possible until the cooling unit 5 is
raised.

[0068] After maintenance is performed, the spinning
of the molten polymer P from the spinneret 24 is started
(resumed). After the spinning of the molten polymer P is
resumed, as a return operation, the operator performs
yarn threading work of threading the molten polymer P
(or the cooled and solidified yarn Y) spun from the spin-
neret 24 through the spinning cylinder 50 in a state where
the cooling unit 5, that is, the spinning cylinder 50 is low-
ered with respect to the spinning beam 21.
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[0069] The yarnthreading work of threading the molten
polymer P spun from the spinneret 24 through the hollow
part 54 of the spinning cylinder 50 is performed manually
by the operator. However, this work is extremely difficult
because the molten polymer P is spun continuously from
the spinneret 24 and the molten polymer P is hot. Even
a skilled worker has difficulty in threading the molten pol-
ymer P spun from the spinneret 24 through the hollow
part 54 of the spinning cylinder 50, and a large amount
of the molten polymer P or cooled and solidified yarn Y
may accumulate at the top of the spinning cylinder 50,
for example. Furthermore, since the yarn threading work
is time-consuming and laborious, the amount of discard-
ed yarn 'Y increases and the recovery time until the spin-
ning winding system 1 returns to normal operation also
increases, which is undesirable from the viewpoint of pro-
ductivity.

[0070] Thus, the spinning winding system 1 of an em-
bodiment of the presentinvention includes a yarn-thread-
ing assist unit 60 (see FIGS. 5 to 7 to be described below)
that assists the yarn threading work of threading the mol-
ten polymer P through the hollow part 54 of the spinning
cylinder 50. The yarn-threading assist unit 60 is config-
ured to be attachable and removable to/from the spinning
winding system 1, and is removed from the spinning wind-
ing system 1 during the operation of the spinning winding
system 1 and attached to the cooling unit 5 at least when
the yarn threading work to the spinning cylinder 50 is
performed.

Yarn-threading Assist Unit 60

[0071] FIG.5isanexample of aschematic perspective
view of the cooling unit 5 and the yarn-threading assist
unit 60 of components configuring the spinning winding
system 1 according to an embodiment of the present in-
vention, as viewed from above. FIG. 6 is an example of
a schematic perspective view of the cooling unit 5 and
the yarn-threading assist unit 60 of the components con-
figuring the spinning winding system 1 according to an
embodiment of the present invention, as viewed from be-
low. In FIGS. 5 and 6, only one yarn-threading assist unit
60 is illustrated for convenience. However, in an embod-
iment of the present invention, a plurality of yarn-thread-
ing assist units 60 are provided. More precisely, one yarn-
threading assist unit 60 is provided for one spinning cyl-
inder 50.

[0072] Asillustrated in FIGS. 5 and 6, the spinning cyl-
inder 50 includes aninlet portion 52 and an outlet portion
56, and the hollow part 54 between the inlet portion 52
and the outlet portion 56. The yarn threading work of
threading the yarn into the spinning cylinder 50 is work
of threading the molten polymer P through the inlet por-
tion 52 such that the molten polymer P spun from the
spinneret 24 (see FIGS. 1 to 3) passes through the hollow
part 54 and exits the outlet portion 56. In FIG. 5, for con-
venience, only one of the plurality of spinning cylinders
50, and the hollow part 54 and the outlet portion 56 are
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illustrated as dashed lines. In FIG. 6, for convenience,
only one of the plurality of spinning cylinders 50, and the
inlet portion 52 and the hollow part 54 are illustrated as
dashed lines.

[0073] The yarn-threading assist unit 60 includes a
negative pressure generating source 62 and a suction
tube 64. The negative pressure generating source 62
forms a negative pressure inside the hollow part 54 of
the spinning cylinder 50 by suction, forexample, and uses
a blower actuated (rotated) by a motor as a drive source,
for example. The negative pressure generating source
62 corresponds to a "negative pressure source" of the
present invention.

[0074] The suctiontube 64 is, for example, a cylindrical
member with a circular opening at an end portion, and
connects the outlet portion 56 of the spinning cylinder 50
and the negative pressure generating source 62. The
suction tube 64 is connected to the negative pressure
generating source 62 at one end portion, and an opening
64a at another end portion (hereinafter simply referred
to as "opening 64a of the suction tube 64") is connected
to the outlet portion 56 of the spinning cylinder 50. With
this configuration, the yarn-threading assist unit 60 is at-
tached to the cooling unit 5. The connection between the
suction tube 64 and the spinning cylinder 50 (more spe-
cifically, the connection between the opening 64a of the
suction tube 64 and the outlet portion 56 of the spinning
cylinder 50) is achieved by pressing the opening 64a of
the suction tube 64 closely against the outlet portion 56
of the spinning cylinder 50. In this way, when the suction
tube 64 and the spinning cylinder 50 are connected by
closely pressing the opening 64a of the suction tube 64
against the outlet portion 56 of the spinning cylinder 50,
suction air leakage can be prevented and the inside of
the spinning cylinder 50 can be maintained at negative
pressure. The pressing force for pressing the opening
64a against the outlet portion 56 of the spinning cylinder
50 can be as strong as a worker pressing by hand. The
suction tube 64 described above corresponds to a "tu-
bular portion" of the present invention.

[0075] In an embodiment of the present invention, the
diameter of the opening 64a of the suction tube 64 is
slightly larger than the diameter of the opening area of
the outlet portion 56 of the spinning cylinder 50, so that
the suction tube 64 can be inserted over the outlet portion
56. In this way, leakage from the spinning cylinder 50 be
prevented, and also the suction tube 64 can be easily
pushed against and connected to the outlet portion 56 of
the spinning cylinder 50. After the suction tube 64 is in-
serted over the outlet portion 56, the suction tube 64 and
the outlet portion 56 are secured by, for example, a con-
necting member 72 to prevent the suction tube 64 from
detaching from the outlet portion 56. To prevent leaks
from the connection between the suction tube 64 and the
outlet portion 56, a sealing memberis preferably provided
between an inner peripheral surface of the suction tube
64 and an outer peripheral surface of the outlet portion
56 when the suction tube 64 is inserted over the outlet
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portion 56. The above "opening 64a" corresponds to an
"opening area of a portion pressed against the outlet por-
tion of the yarn" of the presentinvention. The above "out-
let portion 56 of the spinning cylinder 50" corresponds to
an "outlet portion for the yarn" of the present invention.
[0076] Note that, the diameter of the opening 64a of
the suction tube 64 need not be larger than the diameter
of the opening area of the outlet portion 56 of the spinning
cylinder 50. The diameter of the opening 64a of the suc-
tion tube 64 may be smaller than the opening area of the
outlet portion 56 of the spinning cylinder 50 provided that
the opening 64a of the suction tube 64 can be closely
pressed against the outlet portion 56 of the spinning cyl-
inder 50.

[0077] Itis preferable that the opening 64a of the suc-
tion tube 64 and the outlet portion 56 of the spinning
cylinder 50 be completely adhered to each other. How-
ever, the opening 64a of the suction tube 64 need not be
completely adhered to the outlet portion 56 of the spin-
ning cylinder 50, and the opening 64a and the outlet por-
tion 56 need only be adhered such that the inside of the
spinning cylinder 50 (the hollow part 54) has a negative
pressure of about 10 kPa (about 10 kPa less than atmos-
pheric pressure). When a negative pressure of about 10
kPa can be formed inside the spinning cylinder 50 (the
hollow part 54), the yarn threading work to the spinning
cylinder 50 can be facilitated.

[0078] Note that, the method of connecting the suction
tube 64 to the outlet portion 56 is not limited to the above-
described method as long as the hollow part 54 of the
spinning cylinder 50 can be negatively pressurized to
generate a flow of air from the inlet portion 52 to the outlet
portion 56. For example, the suction tube 64 may be in-
serted into the outlet portion 56 to connect the two, or a
lower end portion of the outlet portion 56 and an upper
end portion of the suction tube 64 may be made to abut
against each other to connect the two.

[0079] The suction tube 64 is preferably flexible and
deformable. By making the suction tube 64 flexible and
deformable, not only can the connection between the
suction tube 64 and the outlet portion 56 of the spinning
cylinder 50 and/or the negative pressure generating
source 62 be facilitated, but also the route between the
outlet portion 56 of the spinning cylinder 50 and the neg-
ative pressure generating source 62 can be set as de-
sired.

[0080] The suction tube 64 is provided with a trap por-
tion 70 at the opening 64a on the side connected to the
outlet portion 56 of the spinning cylinder 50. The trap
portion 70 is made of a mesh sheet, for example, that
can cover the entire opening 64a. The trap portion 70
traps the yarn Y exiting the outlet portion 56 of the spin-
ning cylinder 50, and is preferably a mesh with a smaller
mesh opening than the diameter of the yarn Y. By ensur-
ing that the yarn Y exiting the outlet portion 56 is trapped
by the trap portion 70, itis possible to prevent the negative
pressure generating source 62 from failing due to the
yarn'Y.
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[0081] The location where the trap portion 70 is pro-
vided is not limited to the opening 64a of the suction tube
64 on the side connected to the outlet portion 56 of the
spinning cylinder 50, and may be any location between
the outlet portion 56 and the negative pressure generat-
ing source 62. The location of the trap portion 70 is not
limited to any particular location as long as the yarn Y
exiting the outlet portion 56 can be trapped before reach-
ing the negative pressure generating source 62.

[0082] FIG. 7 is an example of a schematic view of a
portion of the spinning winding system 1 according to an
embodiment of the present invention as viewed from a
right side, and illustrates a state in which the yarn-thread-
ing assist unit 60 is attached to the cooling unit 5.
[0083] When the negative pressure generating source
62 is actuated in a state where the outlet portion 56 of
the spinning cylinder 50 is connected to the negative
pressure generating source 62, the inside of the spinning
cylinder 50 (i.e., the hollow part 54) is suctioned by the
negative pressure generating source 62 so that a nega-
tive pressure is formed inside the spinning cylinder 50.
When a negative pressure is formed inside the hollow
part 54 of the spinning cylinder 50, a flow of air from
above to below is generated in the hollow part 54 of the
spinning cylinder 50 (see the arrow illustrated in FIG. 7).
Accordingly, the molten polymer P spun from the spin-
neret 24 is easily sucked into the interior of the spinning
cylinder 50 by simply being brought close to the inlet por-
tion 52 of the spinning cylinder 50.

[0084] When the molten polymer P spun from the spin-
neret 24 is easily sucked into the interior of the spinning
cylinder 50, as illustrated in FIG. 8, it becomes easier to
pass the molten polymer P spun from each of the plurality
of spinnerets 24 into the corresponding spinning cylinder
50. As a result, the time required to resume operation of
the spinning winding system 1 can be reduced. FIG. 8 is
an example of a schematic perspective view of the cool-
ing unit 5 of the components configuring the spinning
winding system 1 according to an embodiment of the
presentinvention, as viewed from above, and illustrates
an aspect when yarn threading is performed for the plu-
rality of spinning cylinders 50. In FIG. 8, for convenience,
only one of the plurality of spinning cylinders 50, the hol-
low part 54 and the outlet portion 56 are illustrated as
dashed lines. Additionally, the yarn-threading assist unit
60 (see FIGS. 5 to 7) is connected to each of the outlet
portions 56 of each of the spinning cylinders 50, but il-
lustration of the yarn-threading assist unit 60 is omitted
in FIG. 8 for convenience.

[0085] As described above, in an embodiment of the
present invention, the spinning winding system 1 is con-
figured such that the suction tube 64 is closely pressed
against each outlet portion 56 of the plurality of spinning
cylinders 50 to connect the two. In other words, one yarn-
threading assist unit 60 can be arranged for each outlet
portion 56 of each spinning cylinder 50. With this config-
uration, the hollow part 54 of each of the plurality of spin-
ning cylinders 50 can be reliably pressurized to a negative
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pressure, enabling efficient yarn threading work to be
performed.

[0086] Asdescribed above, itis preferable to stop sup-
plying the cooling air CF (see FIG. 1) from the pressure
air source 37 (see FIG. 4) to the spinning cylinders 50 to
the extent possible, especially until the cooling unit 5 is
raised. However, when the supply of the cooling air CF
to the spinning cylinder 50 is stopped, the yarn threading
work of threading yarn into the spinning cylinder 50 be-
comes difficult. Therefore, the supply of the cooling air
CF to the spinning cylinder 50 is stopped and a negative
pressure is formed inside the spinning cylinder by the
yarn-threading assist unit 60 at least when the yarn
threading work is performed, so that it is possible to sup-
press a drop in temperature of the spinneret 24 and tem-
perature of the area surrounding the spinneret 24 and to
facilitate the yarn threading work.

[0087] Stopping the supply of the cooling air CF to the
spinning cylinder 50 is preferably controlled by the control
unit 4 (see FIG. 4). For example, the operator operates
the operation unit 42 (see FIG. 4) to stop the operation
of the pressure air source 37 (see FIG. 4) when perform-
ing maintenance. The control unit 4 controls the shut-
down of the pressure air source 37 on the basis of the
operation of the operation unit 42. However, when the
air volume of the cooling air CF supplied to the spinning
cylinder 50 is adjusted by the opening degree of the au-
tomatic valve (not illustrated) provided upstream of the
duct 32, for example, the control unit 4 may control the
automatic valve to be closed so that the cooling air CF
is not supplied to the spinning cylinder 50.

[0088] The control unit 4 (see FIG. 4) is not limited to
controlling the air volume of the cooling air CF (see FIG.
1) supplied to the spinning cylinder 50 on the basis of the
operation of the operation unit 42 (see FIG. 4). For ex-
ample, the control unit 4 may stop supply of the cooling
air CF to the spinning cylinder 50 when the upper end
detection sensor 44 (see FIG. 4) is not detected (i.e.,
when the spinning cylinder 50 is not at the upper end).
Alternatively, the controller 4 may stop supply of the cool-
ing air CF to the spinning cylinder 50 when the lower end
detection sensor 46 (see FIG. 4) is detected (i.e., when
the spinning cylinder 50 is at the lower end). Furthermore,
the control unit 4 may stop supply of the cooling air CF
to the spinning cylinder 50 when the spinning cylinder 50
is between the upper end and the lower end in an up-
and-down direction, such as when neither the upper end
detection sensor 44 nor the lower end detection sensor
46 is detected, or when another detection sensor is in-
stalled between the upper end detection sensor 44 and
the lower end detection sensor 46 and this sensor is de-
tected.

[0089] The supply of the cooling air CF (see FIG. 1) to
the spinning cylinder 50 is preferably stopped when the
yarn threading work of threading the yarn through the
spinning cylinder 50 is performed, but it is not necessary
to stop the cooling air CF completely. For example, the
presentinvention does not exclude a configuration where
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a small air volume (e.g., a minute air volume) as com-
pared to when the spinning winding system 1 is operating
is supplied to the spinning cylinder 50, provided that it is
possible to suppress a drop in temperature of the spin-
neret 24 and the area around the spinneret 24.

Modified Examples

[0090] The spinning winding system 1 according to the
presentinvention is as described in the above-mentioned
embodiment, but the spinning winding system according
to the presentinventionis notlimited to the spinning wind-
ing system 1 described above. First and second modified
examples are described below. Note that, in the first and
second modified examples to be described below, de-
scription will focus on configurations that differ from that
of an embodiment of the present invention described
above, and other configurations will be omitted from the
description to the extent possible. In addition, common
reference signs shall be used for configurations that are
common to the various configurations in the spinning
winding system 1 of an embodiment of the present in-
vention described above.

First Modified example

[0091] In an embodiment of the present invention de-
scribed above, one yarn-threading assist unit 60 is pro-
vided for each spinning cylinder 50. In contrast, in the
first modified example, the number of yarn-threading as-
sist units is less than the number of spinning cylinders
50. A spinning winding system 1A according to the first
modified example is described below.

[0092] The spinning winding system 1A includes a
yarn-threading assist unit 60A instead of the yarn-thread-
ing assist unit 60 included in the spinning winding system
1. The various configurations of the spinning winding sys-
tem 1A are the same as those of the spinning winding
system 1, except for the yarn-threading assist unit 60A.
[0093] FIG.9isanexample of a schematic perspective
view of a cooling unit 5 and the yarn-threading assist unit
60A of the spinning winding system 1A according to the
first modified example, as viewed from below. In FIG. 9,
for convenience, only one of the plurality of spinning cyl-
inders 50, an inlet portion 52 and a hollow part 54 are
illustrated with dashed lines.

[0094] The spinning winding system 1A includes, for
example, one yarn-threading assist unit 60A as a number
smaller than the number of the plurality of spinning cyl-
inders 50.

[0095] The yarn-threading assist unit 60A includes, for
example, one negative pressure generating source 62A
and a suction tube 64A. Similar to the negative pressure
generating source 62 in the yarn-threading assist unit 60,
the negative pressure generating source 62A forms a
negative pressure inside the hollow part 54 of the spin-
ning cylinder 50 by using, for example, a blower actuated
(rotated) by a motor as a drive source. However, the suc-
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tion force of the negative pressure generating source 62A
is preferably greater than that of the negative pressure
generating source 62.

[0096] The suctiontube 64Aincludes, forexample,one
merge tube 641A connected to the negative pressure
generating source 62A and a plurality of branch tubes
642A connected to the merge tube 641A. The merge
tube 641A is connected to the negative pressure gener-
ating source 62A. The plurality of branch tubes 642A are
each connected to the merge tube 641A at one end. The
number of branch tubes 642A is the same as the number
of spinning cylinders 50, and the branch tubes 642A are
each configured such that the other end of each branch
tube 642A can be connected to the outlet portion 56 of
a corresponding spinning cylinder 50. In addition to the
suction tube 64 described above, the branch tube 642A
also corresponds to the "tubular portion" of the present
invention.

[0097] Similar to the suction tube 64, the plurality of
branch tubes 642A each have a diameter slightly larger
than the diameter of the corresponding outlet portion 56
such that they can be inserted over the outlet portion 56
of the corresponding (connected) spinning cylinder 50.
After each of the branch tubes 642A is inserted over the
corresponding outlet portion 56, the branch tubes 642A
and the outlet portion 56 are secured to each other by,
for example, a connecting member 72, to prevent the
branch tube 642A from detaching from the outlet portion
56. To prevent leaks from the connection between the
branch tube 642A and the outlet portion 56, a sealing
member is preferably provided between an inner periph-
eral surface of the branch tube 642A and an outer pe-
ripheral surface of the outlet portion 56 when the branch
tube 642Ais inserted over the outlet portion 56. However,
no limitation is intended provided that the hollow parts
54 of the spinning cylinders 50 can be negatively pres-
surized.

[0098] The plurality of branch tubes 642A are prefer-
ably flexible and deformable, similar to the suction tube
64.

[0099] By providing one yarn-threading assist unit 60A
for a plurality of spinning cylinders as the spinning cylin-
der 50, the number of yarn-threading assist units 60A
can be reduced and the yarn threading work can be fa-
cilitated while suppressing the installation space required
for the yarn-threading assist units 60A. In addition, the
burden of connecting the yarn-threading assist units 60A
to the plurality of spinning cylinders 50 can be reduced,
thereby shortening work time.

[0100] In the first modified example described above,
one yarn-threading assist unit 60A (more precisely, one
negative pressure generating source 62A) is provided
for a plurality of spinning cylinders 50. However, the
number of yarn-threading assist units 60A provided in
the spinning winding system 1A is not limited to one. For
example, when the number of spinning cylinders 50 in
the spinning winding system 1Ais 12, one yarn-threading
assist unit 60A may be provided for the 12 spinning cyl-
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inders 50, or one yarn-threading assist unit 60A may be
provided for six spinning cylinders 50. In the latter case,
the number of yarn-threading assist units 60A included
in the spinning winding system 1A is two.

Second Modified example

[0101] In an embodiment of the present invention and
the first modified example described above, the suction
tube 64 or the branch tube 642A is connected to the outlet
portion 56 of the corresponding spinning cylinder 50. In
a second modified example, the suction tube 64 or the
branch tube 642A is connected to the cooling unit 5. A
spinning winding system 1B according to the second
modified example is described below.

[0102] The spinning winding system 1B includes a
yarn-threading assist unit 60B in place of the yarn-thread-
ing assist unit 60 in the spinning winding system 1. The
various configurations of the spinning winding system 1B
are the same as those of the spinning winding system 1,
except for the yarn-threading assist unit 60B.

[0103] FIG. 10 is an example of a schematic perspec-
tive view of a cooling unit 5 and the yarn-threading assist
unit 60B of the spinning winding system 1B according to
the second modified example, as viewed from below. In
FIG. 10, for convenience, only one of the plurality of spin-
ning cylinders 50, the inlet portion 52 and the hollow part
54 are illustrated with dashed lines.

[0104] The yarn-threading assist unit 60B includes, for
example, a negative pressure generating source 62B, a
suction tube 64B, and a box-shaped cover member 66B.
Similar to the negative pressure generating source 62 in
the yarn-threading assist unit 60, the negative pressure
generating source 62B forms a negative pressure inside
the hollow part 54 of the spinning cylinder 50 by using,
for example, a blower actuated (rotated) by a motor as
adrive source. However, the suction force of the negative
pressure generating source 62B is preferably greater
than that of the negative pressure generating source 62.
[0105] The suction tube 64B has one end portion con-
nected to the negative pressure generating source 62B
and the other end portion connected to the cover member
66B.

[0106] The cover member 66B is configured to be
closely pressed against a lower surface of the cooling
unit 5, for example, so that the two can be connected.
When the cover member 66B is connected to the cooling
unit 5, the outlet portions 56 of the plurality of spinning
cylinders 50 are covered by the cover member 66B.
[0107] When the negative pressure generating source
62B is actuated in a state where the cover member 66B
is connected to the cooling unit 5, the inside of the cover
member 66B and thus the hollow part 54 of the spinning
cylinder 50 is suctioned by the negative pressure gener-
ating source 62B so that a negative pressure is formed
inside the spinning cylinder 50. Thus, a flow of air from
above to below is generated in the hollow part 54 of the
spinning cylinder 50, and the molten polymer P spun from
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the spinneret 24 is easily sucked into the interior of the
spinning cylinder 50 by simply being brought close to the
inlet portion 52 of the spinning cylinder 50.

[0108] With this configuration, itis possible to generate
a flow of air from above to below in the hollow part 54 of
the spinning cylinder 50 without the suction tube 64 or
the suction tube 64A being directly connected to each of
the outlet portions 56 of the spinning cylinders 50. In other
words, when a negative pressure can be formed inside
the hollow part 54 of the spinning cylinder 50, it is possible
to thread the molten polymer P spun from the spinneret
24 into the spinning cylinder 50 by a simpler operation
than before, simply by bringing the molten polymer P
spun from the spinneret 24 close to the inlet portion 52
of the spinning cylinder 50.

Third Modified example

[0109] In an embodiment of the present invention de-
scribed above, one yarn-threading assist unit 60 is pro-
vided for each spinning cylinder 50. In the first modified
example described above, fewer yarn-threading assist
units 60A than the number of spinning cylinders 50 are
provided. Furthermore, in the second modified example
described above, the yarn -threading assist unit 60B
(more particularly, the suction tube 64 or the branch tube
642A) is configured to be connected to the cooling unit
5. All of the yarn-threading assist units 60, 60A, and 60B
described above are provided for one spinning winding
system 1, but no limitation is intended. A yarn-threading
assist unit 60C according to a third modified example will
be described below with reference to FIG. 11.

[0110] FIG. 11 is a schematic view of the yarn-thread-
ing assist unit 60C according to the third modified exam-
ple, illustrating a portion of a spinning winding system 1C
from a forward side.

[0111] The spinning winding system 1C includes a plu-
rality of spinning units 2C, a plurality of cooling units 5C,
a plurality of moving mechanisms (not illustrated), and
one yarn-threading assist unit 60C. The plurality of spin-
ning units 2C, the plurality of cooling units 5C, and the
plurality of moving mechanisms are arranged in a left-
and-right direction illustrated in FIG. 11. For conven-
ience, two spinning units 2C and two cooling units 5C
are illustrated in FIG. 11, but this is not intended to ex-
clude three or more spinning units 2C or cooling units 5C
from being arranged in a left-and-right direction. Addi-
tionally, in FIG. 11, for convenience, suction tubes and
other components included in the yarn-threading assist
unit 60C are omitted.

[0112] The spinning winding system 1C is partitioned
into a lower floor (e.g., first floor) and an upper floor (e.g.,
second floor) by a partition floor 100. At least a plurality
of spinning units as the spinning unit 2C, a plurality of
cooling units as the cooling unit 5C, and one yarn-thread-
ing assist unit 60C are arranged on the upper floor. With
this configuration, the spinning winding system 1C can
take in, at the lower floor, yarn spun from the spinning
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units 2C provided on the upper floor and cooled by the
cooling units 5C.

[0113] The partition floor 100 includes a plurality of ap-
ertures 80 formed in a left-and-right direction of the paper
in FIG. 11, through which a plurality of yarns as the yarn
Y spun from each of the spinning units 2C arranged on
the upper floor can pass. On a lower side of a peripheral
portion of each aperture 80, a cylindrical cover member
82 protruding downward from the partition floor 100 is
installed to prevent yarn swaying and the like. On an up-
per side of the peripheral portion of each aperture 80, a
tubular fall prevention wall 84 protruding upward from the
partition floor 100 is installed to prevent the yarn-thread-
ing assist unit 60C and other components from falling
from the upper floor.

[0114] The yarn-threading assist unit 60C includes
wheels and can move freely on the upper floor. However,
no limitation is intended. Instead of the yarn-threading
assist unit 60C including wheels, the yarn-threading as-
sist unit 60C may be placed on a cart so that the yarn-
threading assist unit 60C can move freely on the upper
floor, or rails may be provided on the upper floor so that
the yarn-threading assist unit 60C can move freely on
the upper floor. In other words, no limitation is intended
aslong asthe yarn-threading assistunit60C can be freely
moved around the upper floor so that the yarn-threading
assist unit 60C can be attached to and detached from
any of the plurality of spinning cylinders 50C of the plu-
rality of cooling units 5C arranged on the upper floor.
[0115] The yarn-threading assist unit 60C can be at-
tached to and detached from the spinning cylinder 50C
of the cooling unit 5C after the cooling unit 5C is lowered
by the moving mechanisms. The yarn-threading assist
unit 60C may have the same configuration as any of the
yarn-threading assist units 60 described in an embodi-
ment of the present invention above, the yarn-threading
assist unit 60A described in the first modified example,
and the yarn-threading assist unit 60B described in the
second modified example, or may have a different con-
figuration from these.

[0116] The number of yarn-threading assist units 60C
provided may be one yarn-threading assist unit 60C for
two spinning units 2C, two cooling units 5C, and two mov-
ing mechanisms (not illustrated), or one yarn-threading
assist unit 60C for five spinning units 2C, five cooling
units 5C, and five moving mechanisms (not illustrated).
In other words, the number of yarn-threading assist units
60C need only be less than the number of spinning units
2C, the number of cooling units 5C, and the number of
moving mechanisms. The number of spinning units 2C,
cooling units 5C, and moving mechanisms may be any
number, and may be 10 or more, for example.

[0117] The yarn-threading assist unit 60C according
to the third modified example can be attached to or de-
tached from any of the plurality of spinning cylinders 50C
of the plurality of cooling units 5C by moving freely on
the upper floor. Therefore, a negative pressure can be
formed inside the spinning cylinder 50C (i.e., the hollow
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part 54C) in the cooling unit 5C corresponding to any
spinning unit 2C among the plurality of spinning units 2C
(e.g., the spinning unit 2C to be maintained), enabling
efficient yarn threading work.

[0118] Note that, the method by which the suction tube
64 or the suction tube 64A is closely pressed against the
outlet portion 56 of the spinning cylinder 50 to connect
the two as described in an embodiment of the present
invention and the first modified example, and the method
by which the cover member 66B is closely pressed
against the cooling unit 5 to connect the two as described
in the second modified example both correspond to "ar-
ranged so as to be pressed against the outlet portion for
the yarn" in the presentinvention. Additionally, the "outlet
portion for the yarn" does not mean only the outlet portion
56 of the spinning cylinder 50 and may be any portion,
such as below the cooling unit 5, as long as the hollow
part 54 of the spinning cylinder 50 can be negatively pres-
surized to generate a flow of air from above to below.
[0119] An embodiment of the present inventions and
modified examples disclosed here are in all respects il-
lustrative and should not be considered restrictive. The
basic scope of the present disclosure is determined by
the claims, not by the above embodiments and modified
examples, and is intended to include all modified exam-
ples within the meaning and scope equivalent to the
claims.

(Reference Numerals)

[0120]

1 Spinning winding system
2 Spinning unit

5 Cooling unit

6 Air cylinder

24 Spinneret

50 Spinning cylinder

60, 60A, 60B  Yarn-threading assist unit
62, 62A,62B  Negative pressure generating source
70 Trap portion

P Molten polymer

Y Yarn

Claims

1. A spinning winding system (1, 1A, 1B, 1C) compris-
ing:

a spinning unit (2) configured to spin molten pol-
ymer (P) downward from a spinneret (24);

a cooling unit (5) arranged below the spinning
unit (2), including a spinning cylinder (50) for al-
lowing the molten polymer (P) spun from the
spinneret (24) to pass therethrough, so as to
cool and solidify the molten polymer (P) thereby
to form a yarn (Y);
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a moving mechanism (6) capable of causing the
spinning cylinder (50) to move closer to and
away from the spinning unit (2); and

a yarn-threading assist unit (60, 60A, 60B, 60C)
for assisting in yarn threading work of threading
the molten polymer (P) through the spinning cyl-
inder (50), wherein

the yarn-threading assist unit (60, 60A, 60B,
60C) is arranged with respect to an outlet portion
(56) for the yarn () so that the spinning cylinder
(50) has a negative pressure formed therewith-
in.

The spinning winding system (1, 1A, 1B, 1C) as
claimed in claim 1, wherein the yarn-threading assist
unit (60, 60A, 60B, 60C) is arranged so as to be
pressed against the outlet portion (56) for the yarn
(¥).

The spinning winding system (1, 1A, 1B, 1C) as
claimed in claim 1 or 2, wherein

the cooling unit (5) includes a cooling air supply
unit (37) configured to supply cooling air (CF) to
the spinning cylinder (50), and

the spinning winding system (1, 1A, 1B, 1C) fur-
ther comprises a control unit (4) configured to
stop or suppress supply of the cooling air (CF)
at least when the yarn threading work is per-
formed.

The spinning winding system (1, 1A, 1C) as claimed
in any one of claims 1 to 3, wherein

the cooling unit (5) includes a plurality of spin-
ning cylinders as the spinning cylinder (50), and
the yarn-threading assist unit (60, 60A, 60C) is
configured to be arranged for each of the plural-
ity of spinning cylinders (50).

The spinning winding system (1, 1A, 1B, 1C) as
claimed in any one of claims 1 to 4, wherein

the yarn-threading assist unit (60, 60A, 60B,
60C) includes

a negative pressure source (62, 62A, 62B) con-
figured to form a negative pressure inside the
spinning cylinder (50), and

a cylindrical portion (64, 64A, 64B) arrangeable
so as to be pressed against the outlet portion
(56) for the yarn (Y) and provided between the
outlet portion (56) for the yarn (Y) and the neg-
ative pressure source (62, 62A, 62B).

The spinning winding system (1, 1A, 1B, 1C) as
claimed in claim 5, wherein

in the cylindrical portion (64, 64A, 64B), an opening
area of a portion pressed against the outlet portion
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(56) for the yarn (Y) is larger than an opening area
of the outlet portion (56) for the yarn (Y).

The spinning winding system (1, 1A, 1B, 1C) as
claimed in claim 5 or 6, wherein

the cylindrical portion (64, 64A, 64B) includes a trap
portion (70) configured to trap the yarn (Y).

The spinning winding system (1, 1A, 1C) as claimed
in any one of claims 5 to 7, wherein

the yarn-threading assist unit (60, 60A, 60C) in-
cludes a plurality of cylindrical portions as the
cylindrical (64, 64A) for one negative pressure
source as the negative pressure source (62,
62A), and

each of the plurality of cylindrical portions (64,
64A) is arrangeable so as to be pressed against
each of a plurality of spinning cylinders as the
spinning cylinder (50).

The spinning winding system (1, 1A, 1B, 1C) accord-
ing to any one of claims 1 to 8, wherein

the yarn-threading assist unit (60, 60A, 60B, 60C) is
able to suction an inside of the spinning cylinder (50)
to generate a flow of air from above to below of the
spinning cylinder (50).

The spinning winding system (1C) as claimed in any
one of claims 1o 9, comprising a plurality of spinning
units as the spinning unit (2), a plurality of cooling
units as the cooling unit (5), and a plurality of moving
mechanisms as the moving mechanism (6), wherein

the spinning winding system (1C) is configured
such that at least the plurality of cooling units (5)
are provided on an upper floor and a yarn cooled
by the plurality of cooling units (5) is taken in at
a lower floor, and

the yarn-threading assist unit (60C) is movably
provided on the upper floor in a number smaller
than a number of the plurality of spinning units
(2), the plurality of cooling units (5), and the plu-
rality of moving mechanisms (6) so that any one
of the plurality of spinning cylinders (50) in the
plurality of cooling units (5) has a negative pres-
sure formed therewithin.

A yarn-threading assist unit (60, 60A, 60B, 60C) for
assisting in yarn threading work with respect to a
spinning winding system (1, 1A, 1B, 1C) including

a spinning unit (2) configured to spin molten pol-
ymer (P) downward from a spinneret (24),

a cooling unit (5) arranged below the spinning
unit (2), including a spinning cylinder (50) for al-
lowing the molten polymer (P) spun from the
spinneret (24) to pass therethrough, so as to
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cool the molten polymer (P) thereby to form a
yarn (Y), and

a moving mechanism (6) capable of causing the
spinning cylinder (50) to move closer to and
away from the spinning unit (2), wherein

the yarn-threading assist unit (60, 60A, 60B,
60C) is arranged with respect to an outlet portion
(56) for the yarn () so that the spinning cylinder
(50) has a negative pressure formed therewith-
in.

The yarn-threading assist unit (60, 60A, 60B, 60C)
as claimed in claim 11, arranged so as to be pressed
against the outlet portion (56) for the yarn (Y).

The yarn-threading assist unit (60, 60A, 60B, 60C)
as claimed in claim 11 or 12, wherein

the yarn-threading assist unit (60, 60A, 60B, 60C)
assists yarn threading work with respect to the spin-
ning winding system (1, 1A, 1B, 1C) further compris-
ing a cooling air supply unit (37) configured to supply
cooling air (CF) to the spinning cylinder (50), and a
control unit (4) configured to stop or suppress supply
of the cooling air (CF) at least when the yarn thread-
ing work is performed.

The yarn-threading assist unit (60, 60A, 60B, 60C)
as claimed in any one of claims 11 to 13, wherein

the yarn-threading assist unit (60, 60A, 60B,
60C) is arrangeable with respect to the spinning
winding system (1, 1A, 1B, 1C) in which the cool-
ing unit (5) includes a plurality of spinning cylin-
ders as the spinning cylinder (50), and

the yarn-threading assist unit (60, 60A, 60B,
60C) is arrangeable with respect to each of the
plurality of spinning cylinders (50).

The yarn-threading assist unit (60, 60A, 60B, 60C)
as claimed in any one of claims 11 to 14, further
comprising:

a negative pressure source (62, 62A, 62B) con-
figured to form a negative pressure inside the
spinning cylinder (50); and

a cylindrical portion (64, 64A, 64B) arrangeable
so as to be pressed against the outlet portion
(56) for the yarn (Y) and provided between the
outlet portion (56) for the yarn (Y) and the neg-
ative pressure source (62, 62A, 62B).
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