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(54) Device for melt-spinning and winding up synthetic filament yarns

(57) The present invention provides a technique al-
lowing facilitation of operations performed on the first
floor, for example, setting of filament yarns in a take-up
winder. The take-up winder 1 includes a spinning section
2 located on the second floor to spin filament yarns Y, a
take-off section 3 taking off the filament yarns Y spun by
the spinning section 2, from the spinning section 2, and
a winding section 4 located on the first floor to wind the
filament yarns Y. taken off by the take-off section 3. The
take-off section 3 and the spinning section 2 are arranged
on the same, second floor.
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Description
Field of the Invention

[0001]
er.

The presentinvention relates to a take-up wind-

Background of the Invention

[0002] As a technique of this kind, the Unexamined
Japanese Patent Application Publication (Tokkai-Hei)
No. 6-212509 discloses a general spinning system. That
is, in a device layout for spinning of a synthetic filament
yarn material from an extruder, the extruder and a spin-
ning machine are generally arranged on the second floor.
Furthermore, a godet roller is located in a mezzanine
floor between the first floor and the second floor, and a
take-up winder is located on the first floor. That is, a two-
storied plant is adopted for the spinning system. In this
configuration, the synthetic filament yarn material, that
is, a material for synthetic filament yarn, is extruded by
the extruder. The material then passes through a spin-
ning nozzle and the like provided in the spinning machine
and is cooled by a quench box. The material is thus
formed into filament yarns, which are then pulled out to
the lower floor. The filament yarns are then pulled by the
godet roller and wound into packages by the take-up
winder.

[0003] However, in the configuration in the Unexam-
ined Japanese Patent Application Publication (Tokkai-
Hei) No. 6-212509, because of the presence of the
above-described mezzanine floor, on which the godet
roller is located, operations on the first floor such as an
operation of setting the yarns in the winder, cannot be
achieved by a single operator. Thus, a plurality of oper-
ators need to be deployed on the first floor.

[0004] The present invention has been developed in
view of the above-described points. A main object of the
present invention is to provide a technique for facilitating
operations performed on the floor on which the take-up
winder is located, for example, the operation of setting
filament yarns in the take-up winder.

Summary of the Invention

[0005] The problems to be solved by the present in-
vention have been described. Now, means for solving
the problems and the effects of the means will be de-
scribed.

[0006] An aspect of the present invention provides a
take-up winder for filament yarn configured as follows.
That is, the take-up winder includes a spinning section
spinning filament yarns, a take-off section taking off the
filament yarns spun by the spinning section, from the
spinning section, and a winding section located on a floor
below the spinning section to wind the yarns taken off by
the take-off section. The take-off section and the spinning
section are arranged on the same floor. This configura-
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tion eliminates the need for the mezzanine floor de-
scribed in the Unexamined Japanese Patent Application
Publication (Tokkai-Hei) No. 6-212509. Thus, a larger
space is created on the floor on which the take-up winder
is located. This facilitates operations performed on the
floor on which the take-up winder is located, for example,
an operation of setting filament yarns in the take-up wind-
er. Furthermore, the non-necessity of the mezzanine
floor enables a reduction in the number of operators spe-
cializing in the operations on the mezzanine floor and in
the ceiling height of the floor on which the take-up winder
is located. As a result, air conditioning costs for the floor
on which the take-up winder is located can be saved.
[0007] The above-described take-up winder is further
configured as follows. That is, the take-off section in-
cludes a plurality of take-off roller pairs each correspond-
ing to one of the filament yarns spun by the spinning
section. Since the take-off section thus includes the plu-
rality of take-off roller pairs each corresponding to one
of the filament yarns, the operation of setting the filament
yarns in the take-off section is facilitated.

[0008] The take-up winder is further configured as fol-
lows. That is, each of the take-off roller pairs includes
roller advancing and retracting means for switching at
least one of the paired take-off rollers included in each
take-off roller pair, between an advanced state in which
the take-off roller bends the filament yarn and a retracted
state in which the take-off roller separates from the fila-
ment yarn. When the take-off roller is placed in the ad-
vanced state by the roller advancing and retracting
means, the take-off roller pair is allowed to take off the
filament yarn. In this configuration, to allow the filament
yarn to be hooked on each of the take-off roller pairs,
first, the roller advancing and retracting means is used
to place the take-off roller pair in the retracted state. In
this state, the filament yarnis pulled out from the spinning
section and set in the winding section. Then, the roller
advancing and retracting means is used to place the take-
off roller pair in the advanced state. Thus, the take-off
roller pair bends the filament yarn to hook the filament
yarn on the take-off roller pair so that the filament yarn
can be taken off. Thus, in this configuration, the operation
of hooking the filament yarn on each of the take-off roller
pairs is performed by the advancing and retracting motion
of the take-off roller pair caused by the roller advancing
and retracting means. This reduces the operation of the
operators, enabling a reduction in the burden on the op-
erators.

Other features, elements, processes, steps, character-
istics and advantages of the present invention will be-
come more apparent from the following detailed descrip-
tion of preferred embodiments of the present invention
with reference to the attached drawings.

Brief Description of the Drawings

[0009]
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Figure 1 is a diagram showing the appearance of a
take-up winder according to a first embodiment of
the present invention.

Figure 2 is a diagram similar to Figure 2 and showing
the appearance of a take-up winder according to a
second embodiment of the present invention.
Figure 3 is a diagram illustrating the operation of a
take-off section.

Detailed Description of the Preferred Embodiments
<First Embodiment>

[0010] A first embodiment of the present invention will
be described below with reference to the drawings.
[0011] As shown in Figure 1, a take-up winder 1 ac-
cording to the present embodiment is composed mainly
of a spinning section 2 spinning filament yarns Y, a take-
off section 3 taking off the filament yarns Y spun by the
spinning section 2, and a winding section 4 winding the
filament yarns Y taken off by the take-off section 3. The
spinning section 2, the take-off section 3, and the winding
section 4 are supported in a support frame 5. The support
frame 5 is composed of a first floor section 6 forming the
floor surface of the first floor, a plurality of pillars 7 ex-
tending vertically from the first floor section 6, a second
floor section 8 fixed to the center of the pillars 7 in the
direction in which the pillars 7 extend, the second floor
section 8 forming the floor surface of the second floor,
and a second floor ceiling section 9 fixed to the upper
end of the pillars 7 so as to form the ceiling surface of
the second floor. In this configuration, the "first floor"
means a space formed between the first floor section 6
and the second floor section 8, and the "second floor"
means a space formed between the second floor section
8 and the second floor ceiling section 9. The above-de-
scribed spinning section 2 is located on the second floor,
and the winding section 4 is located on the first floor. In
other words, the winding section 4 is located below the
floor for the spinning section 2. Thus, the spinning section
2 and the winding section 4 are arranged opposite each
other across the second floor section 8. This prevents
heat generated by the spinning section 2 from being
transferred to the winding section 4.

[0012] The above-described spinning section 2 is com-
posed mainly of a hopper and an extruding device neither
of which is shown in the drawings, a spinning beam 11
with spinnerets 10, and a quench box 12. The spinning
section 2 is fixed to the above-described second floor
ceiling section 9. In this configuration, a synthesis fila-
ment yarn material fed into the hopper is melted in the
extruding device. The molten material is extruded into
the spinning beam 11 and then discharged through the
spinnerets 10. Filament yarns discharged through the
spinnerets 10 are cooled and solidified by the quench
box 12 to form filament yarns Y.

[0013] The above-described take-off section 3 is locat-
ed on the second floor. Specifically, the take-off section
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3 is supported by a take-off support 13 provided upright
on the top surface of the second floor section 8. The take-
off support 13 includes, besides the take-off section 3,
an oiling device 14, and a yarn path regulating guide 15.
Arrangements each composed of the take-off support
13, the take-off section 3, the oiling device 14, and the
yarn path regulating guide 15 are individually and inde-
pendently provided for the respective filament yarns Y,
as shown in Figure 1B.

[0014] The above-described oiling device 14 is located
downstream side of and immediately below the quench
box 12. The oiling device 14 supplies lubricant to the
filament yarns Y fed out from the quench box 12.
[0015] The above-described take-off section 3 is locat-
ed downstream side of and immediately below the oiling
device 14 to take off the filament yarn Y spun by the
spinning section 2, from the spinning section 4. As shown
in Figure 3B, the take-off section 3 is composed mainly
of a first godet roller 16 located upstream side of the yarn
path of the filament yarn Y, and a second godet roller 17
located downstream side of the yarn path of the filament
yarn Y. The first godet roller 16 and the second godet
roller 17 are rotatably supported on the above-described
take-off support 13. The first godet roller 16 and the sec-
ond godet roller 17 each have a small diameter of about
¢ 30 to 50 mm and can be rotated at a desired rotation
number by a driving motor (not shown in the drawings).
Moreover, a take-off roller pair 18 composed of the first
godet roller 16 and the second godet roller 17 includes
a solenoid type actuator 19 (roller advancing and retract-
ing means) switching the first godet roller 16 and the sec-
ond godet roller 17 between an advanced state and a
retracted state. Specifically, the first godet roller 16 and
the second godetroller 17 are each configured to be able
to translate in the direction in which the godet roller re-
tracts from the yarn path of the filament yarn Y. In the
present embodiment, the first godetroller 16 and the sec-
ond godet roller 17 are each configured to be able to
translate perpendicularly to the yarn path of the filament
yarn Y. The first godet roller 16 can travel between a
retracted position 16a shown in Figure 3A and an ad-
vanced position 16b shown in Figure 3B. In the state in
which the first godet roller 16 is at the retracted position
164, that is, in the retracted state, the first godet roller 16
is separated from the filamentyarn Y. In the state in which
inwhich the firstgodetroller 16 is atthe advanced position
16b, that is, in the advanced state, the first godet roller
16 bends the filament yarn Y. Similarly, the second godet
roller 17 can travel between a retracted position 17a
shown in Figure 3A and an advanced position 17b shown
in Figure 3B. In the state in which the second godet roller
17 is at the retracted position 173, that is, in the retracted
state, the second godet roller 17 is separated from the
filamentyarn Y. In the state in which in which the second
godet roller 17 is at the advanced position 17b, that is,
in the advanced state, the second godet roller 17 bends
the filament yarn Y. When both the first godet roller 16
and the second godet roller 17 are set to the advanced
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state, the take-off roller pair 18 frictionally contacts with
the filament yarn Y tightly. This enables the filament yarn
Y to be taken off.

[0016] The above-described yarn path regulating
guide 15 is located downstream side of the take-off sec-
tion 3 to regulate the yarn path of the filament yarn Y fed
out from the take-off section 3.

[0017] The winding section 4 is composed mainly of a
turret disk 21 rotatably attached to a side surface of the
main body 20 of the winding section 4, two bobbin holders
22 projecting from the turret disk 21 in the horizontal di-
rection and driven by an induction motor (not shown in
the drawings), a traverse device 23, and a contact roller
24. In the present embodiment, a plurality of (in the
present embodiment, 10) take-up bobbins can be at-
tached to the bobbin holder 22. Traverse support point
guides 25 are each provided upstream side of the corre-
sponding one of the take-up bobbins attached to the bob-
bin holder 22 so as to serve as a traverse support point
for the filament yarn Y with respect to the take-up bobbin.
The take-up winder 1 according to the present embodi-
ment is laid out such that the direction in which the bobbin
holders 22 project is at right angles, as seen in a plan
view, to the direction in which the take-off sections 3 are
juxtaposed. That s, in broad perspective, the plurality of
filament yarns Y fed out from the respective yarn path
regulating guides 15 are twisted by 90 degrees as seen
in a plan view before reaching the winding section 4. In
this configuration, while being traversed by the traverse
device 23 using the traverse support point guide 25 as a
support point, each of the filament yarns Y fed out from
the yarn path regulating guide 15 is wound on the corre-
sponding take-up bobbin rotating in a predetermined di-
rection in contact with the contact roller 24 rotated by a
driving source (not shown in the drawings). Thus, a pack-
age P with a predetermined shape and a predetermined
diameter is formed on the take-up bobbin.

[0018] Now, an operation of hooking the above-de-
scribed filament yarn Y spun by the above-described
spinning section 2 on the take-off roller pair 18 will be
described.

[0019] First, an operator deployed on the second floor
uses the solenoid type actuator 19 to place the take-off
roller pair 18 in the retracted state shown in Figure 3A.
In the retracted state, the first godet roller 16 and the
second godet roller 17 are separated from each other as
seen in a plan view. In this state, the operator uses what
is called a suction gun sucking and holding the filament
yarn 'Y, to pull out the filament yarn Y. The operator then
sequentially sets the filament yarn Y in the oiling device
14, the take-off roller pair 18, and the yarn path regulating
guide 15. Here, the setting of the filament yarn Y in the
take-off roller pair 18 means an operation of simply in-
serting the filament yarn Y between the first godet roller
16 and the second godet roller 17, which are separated
from each other as seen in a plan view as described
above. Then, the operator drops the filament yarn Y set
in the yarn path regulating guide 15, into a hole (not
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shown in the drawings) drilled in the second floor section
8.

[0020] On the other hand, an operator deployed on the
first floor uses a suction gun to suck and hold the filament
yarn Y. The operator further pulls out and sets the fila-
ment yarn Y in the winding section 4. Thereafter, the op-
erator on the second floor uses the solenoid type actuator
19 to place the take-off roller pair 18 in the advanced
state shown in Figure 3B. Thus, the take-off roller pair
18 bends the filament yarn Y in a substantial S form to
allow the filament yarn Y to be hooked on the take-off
roller pair 18 so as to prevent the take-off roller pair 18
and the filament yarn Y from slipping relative to each
other. This enables the take-off section 3 to take off the
filament yarn Y.

[0021] As described above, in the present embodi-
ment, the take-up winder 1 is configured as follows. That
is, the take-up winder 1 includes the spinning section 2,
located on the second floor to spin the filament yarns Y,
the take-off section 3, taking off the filament yarns Y spun
by the spinning section 2, from the spinning section 2,
and the winding section 4, located on the first floor to
wind the filament yarns Y taken off by the take-off section
3. The take-off section 3 is located on the second floor.
This configuration eliminates the need for the presence
of the mezzanine floor described in the Unexamined Jap-
anese Patent Application Publication (Tokkai-Hei) No.
6-212509. Alarger space is thus created on the first floor.
This facilitates operations performed on the first floor, for
example, an operation of setting the filament yarns Y in
the winding section 4. Furthermore, the non-necessity of
the mezzanine floor enables a reduction in the number
of operators specializing in the operations on the mez-
zanine floor and in the ceiling height of the first floor. As
a result, air conditioning costs for the first floor can be
saved.

[0022] Additionally, since the take-off section 3 is lo-
cated on the second floor, the distance between the take-
off section 3 and the winding section 4 increases, thus
reducing the angle of bend of the fi lament yarn Y at the
traverse support point guide 25. The reduced angle of
bend contributes to improving the quality of the filament
yarn'Y.

[0023] In the above-described embodiment, the spin-
ning section 2 is located on the second floor, and the
winding section 4 is located on the first floor. However,
the spinning section 2 is located on the third floor, and
the winding section 4 is located on the second floor. In
this case, according to the technical concept disclosed
in the above-described embodiment, the take-off section
3 is located on the same floor as that on which the spin-
ning section 2 is located, that is, the third floor. Even in
this case, the excellent effects produced by the above-
described embodiment are sufficiently exerted.

[0024] The above-described take-up winder 1 is fur-
ther configured as follows. That is, the take-off section 3
is composed of a plurality of the take-off roller pairs 18
each provided for one of the filament yarns Y spun by
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the spinning section 2. Since the take-off section 3 is
composed of the plurality of take-off roller pairs 18 each
provided for one of the filamentyarns Y, this configuration
facilitates the operation of hooking the filament yarn Y
on the take-off section 3 compared to the configuration
in the Unexamined Japanese Patent Application Publi-
cation (Tokkai-Hei) No. 6-212509 described above. This
is because unlike the above-described embodiment, the
configuration in the Unexamined Japanese Patent Ap-
plication Publication (Tokkai-Hei) No. 6-212509 requires
the following cumbersome operation if a plurality of the
filament yarns Y are hooked on a pair of take-off rollers
at a time: the filament yarns Y are brought together to
form a yarn path of pitch 2 to 10 mm, and then the pitch
isincreased to the appropriate value at which the filament
yarns Y are introduced into the winding section 4. Fur-
thermore, a guide arrangement for introduction into the
yarn path needs to be complicated.

[0025] The above-described embodiment adopts the
first godet roller 16 and second godet roller 17, which
have a much smaller diameter than those in the prior art.
The smaller diameter can be achieved because the take-
off roller pair 18 takes off a single filament yarn Y instead
of a plurality of filament yarns Y. The take-off roller pairs
18 configured as described above allows the space on
the second floor to be saved and contributes to reducing
the ceiling height of the second floor ceiling section 9.
[0026] The above-described take-up winder 1 is fur-
ther configured as follows. That is, each of the take-off
roller pairs 18 includes the solenoid type actuator 19 (roll-
er advancing and retracting means) switching the first
godet roller 16 and the second godet roller 17, included
in the take-off roller pair 18, between the advanced state
in which the take-off roller pair 18 bends the filament yarn
Y and the retracted state in which the take-off roller pair
18 separates from the filamentyarn Y. When the solenoid
type actuator 19 places the first godet roller 16 and the
second godet roller 17 in the advanced state, the take-
off roller pair 18 can take off the filament yarn Y. In this
configuration, the filament yarn Y is pulled out from the
spinning section 2 and set in the winding section 4. Then,
the solenoid type actuator 19 is used to place the take-
off roller pair 18 in the advanced state. Thus, the take-
off roller pair 18 bends the filament yarn Y to hook the
filament yarn Y on the take-off roller pair 18 so that the
filament yarn Y can be taken off. Thus, in this configura-
tion, the operation of hooking the filament yarn Y on each
of the take-off roller pairs 18 is performed by the advanc-
ing and retracting motion of the take-off roller pair 18
caused by the solenoid type actuator 19. This reduces
the operation of the operators, enabling a reduction in
the burden on the operators.

[0027] The preferred embodiment of the present in-
vention has been described above. However, the above-
described embodiment may be changed as follows.
[0028] That is, for example, in the above-described
embodiment, the first godet roller 16 and the second
godet roller 17, included in the take-off roller pair 18, are
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each configured to be advanced and retracted with re-
spect to the filament yarn Y by the above-described so-
lenoid type actuator 19. However, alternatively, it is pos-
sible that only one of the first godet roller 16 and the
second godet roller 17, included in the take-off roller pair
18, is configured to be advanced and retracted with re-
spect to the filament yarn Y.

[0029] Furthermore, instead of the solenoid type actu-
ator 19 according to the above-described embodiment,
arack and pinion mechanism or a pneumatic or hydraulic
cylinder may be adopted.

[0030] Additionally, if the filament yarns Y need to be
interlaced with each other, then for example, an interlac-
ing device may be provided on the first floor and upstream
side of and close to the winding section 4. The interlacing
device may be laid out downstream side of and immedi-
ately below the yarn path regulating guide 15 instead of
being located upstream side of and close to the winding
section 4.

[0031] Furthermore, in the above-described embodi-
ment, the above-described spinning section 2, take-off
section 3, and winding section 4 are supported in the
support frame 5. However, alternatively, the support
frame 5 may be omitted, and the spinning section 2, the
take-off section 3, and the winding section 4 may be at-
tached to the arrangement of the building using an aux-
iliary material.

[0032] Additionally, in the above-described embodi-
ment, the first godet roller 16 is driven by the driving motor
not shown in the drawings, and the second godet roller
17 is driven by the different driving motor not shown in
the drawings. Alternatively, the first godet roller 16 and
the second godet roller 17 may be driven at a time using
a single driving motor and a transmission device (for ex-
ample, an arrangement using a transmission belt and a
pulley) transmitting the power of the driving motor to the
first godet roller 16 and the second godet roller 17. More-
over, a plurality of the first godet rollers 16 may be driven
at a time using a single driving motor and a transmission
device. This also applies to the second godet roller 17.

<Second embodiment>

[0033] Now, with reference to Figure 2, a second em-
bodiment of the present invention will be described. Fig-
ure 2 is similar to Figure 1 and shows the appearance of
a take-up winder according to the second embodiment
of the present invention. The difference between the
present embodiment and the above-described first em-
bodiment will be mainly described. Duplicate descrip-
tions are appropriately omitted.

[0034] The above-described embodiment adopts the
layout in which the direction in which the take-off sections
3 are juxtaposed is at right angles to the direction in which
the bobbin holders 22 project, as seen in a plan view. In
contrast, the present embodiment adopts the layout in
which the direction in which the take-off sections 3 are
juxtaposed is parallel to the direction in which the bobbin



9 EP 2 184 386 A2

holders 2 project, as seen in a plan view. Then, the yarn
paths of the plurality of filament yarns Y extend from the
spinning section 2 to the winding section 4 while remain-
ing parallel to one another. Thus, the yarn paths of the
filament yarns Y are simpler than those in the above-
described first embodiment.

While the present invention has been described with re-
spect to preferred embodiments thereof, it will be appar-
ent to those skilled in the art that the disclosed invention
may be modified in numerous ways and may assume
many embodiments other than those specifically set out
and described above. Accordingly, it is intended by the
appended claims to cover all modifications of the present
invention that fall within the scope of the invention.

Claims
1. A take-up winder characterized by comprising:

a spinning section spinning filament yarns;

a take-off section taking off the filament yarns
spun by the spinning sec tion, from the spinning
section; and

a winding section located on a floor below the
spinning section to wind the filament yarns taken
off by the take-off section, and

in that the take-off section and the spinning sec-
tion are arranged on the same floor.

2. The take-up winder according to Claim 1, charac-
terized in that the take-off section includes a plu-
rality of take-off roller pairs each corresponding to
one of the filament yarns spun by the spinning sec-
tion.

3. The take-up winder according to Claim 2, charac-
terized in that each of the take-off roller pairs in-
cludes roller advancing and retracting means for
switching at least one of the paired take-off rollers
included in each take-off roller pair, between an ad-
vanced state in which the take-off roller bends the
filament yarn and a retracted state in which the take-
off roller separates from the filament yarn, and
when the take-off roller is set in the advanced state
by the roller advancing and retracting means, the
take-off roller pair is allowed to take off the filament
yarn.
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