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(54) YARN SPINNING SYSTEM

(567) A slow cooling space is allowed to be changed
in length in the up-down direction when the number of
yarns spun outis large, with a small number of members.

A yarn spinning system 1 includes a spinning apparatus

2 including spinnerets 13, a cooling apparatus 3 config-
ured to cool yarns Y spun out from the spinnerets 13,
and a slow cooling unit 4 provided between the spinning
apparatus 2 and the cooling apparatus 3 in the up-down
direction. The cooling apparatus 3 includes cooling cyl-
inders 21 that are arranged to guide cooling wind to the
yarns Y. The slow cooling unit 4 includes a block member
30 and an adjustment unit 40. The block member 30 in-
cludes surrounding faces 33 arranged to surround at
least parts in the up-down direction of the respective cool-
ing cylinders 21, the surrounding faces 33 have parts
above the cooling cylinders 21, and the parts form slow
cooling spaces Ss in which slow cooling of the yarns Y
is performed. The adjustment unit 40 is arranged to be
able to adjust the relative positions of the block member
30 and the cooling cylinders 21 in the up-down direction.
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Description

BACKGROUND OF THE INVENTION

[0001] The presentinvention relates to a yarn spinning
system.
[0002] Patent Literature 1 (Japanese Laid-Open Pat-

ent Publication No. 2016-108698) discloses a yarn spin-
ning system configured to generate yarns made of syn-
thetic fibers. The yarn spinning system includes a spin-
ning apparatus configured to discharge (spin out),
through a spinneret, hot molten polymer that is a yarn
material and a cooling apparatus provided below the
spinning apparatus. Although not illustrated in Patent Lit-
erature 1, the spinning apparatus has plural spinnerets.
The yarn material discharged from each of the spinnerets
is cooled by the cooling apparatus and solidified, and
becomes a yarn formed of one or more filament. In other
words, yarns that are identical in number with the spin-
nerets are generated. In addition to the above, in the up-
down direction, a space (slow cooling space) in which
the yarn material discharged from the spinnerets and de-
scend are slowly cooled is formed between the spinning
apparatus and the cooling apparatus. An appropriate
length in the up-down direction of the slow cooling space
(i.e., an appropriate distance between the spinnerets and
the cooling apparatus in the up-down direction) varies
depending on the type of the yarn material (hereinafter,
yarn type), the thickness of each filament, the number of
filaments, and so forth. On this account, when the yarn
type, etc. is changed, the length (spinneret surface depth
in Patent Literature 1) in the up-down direction of the slow
cooling space may need to be changed.

[0003] In this connection, Patent Literature 1 recites a
spinneret surface depth variable device capable of
changing the spinneret surface depth. To be more spe-
cific, the spinneret surface depth variable device includes
a cylindrical upper hood fixed to the bottom surface of
the spinning apparatus and a cylindrical lower hood fixed
to the top surface of the cooling apparatus. The upper
hood is arranged to surround at least an upper part of
the lower hood. The cooling apparatus is arranged to be
movable in the up-down direction. As the cooling appa-
ratus and the lower hood move in the up-down direction,
the spinneret surface depth is changed while preventing
outside air from flowing into the slow cooling space.

SUMMARY OF THE INVENTION

[0004] The number of yarns spun out from a spinning
apparatus at once is recently on the rise. In such a cir-
cumstance, the above-described arrangement of provid-
ing the upper hood and the lower hood for each yarn
requires an increased number of components and results
in cost increase of the yarn spinning system.

[0005] An object of the present invention is to allow a
slow cooling space to be changed in length in the up-
down direction when the number of yarns spun out is
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large, with a small number of members.

[0006] According to a first aspect of the invention, a
yarn spinning system includes: a spinning apparatus
which includes spinnerets from which yarns are spun out,
respectively; a cooling apparatus which is provided below
the spinning apparatus and is configured to cool the yarns
spun out from the respective spinnerets; and a slow cool-
ing unit which is provided between the spinning appara-
tus and the cooling apparatus in an up-down direction,
the cooling apparatus including cooling cylinders which
extend in the up-down direction, surround the respective
yarns, and are arranged to guide cooling wind to the
yarns, and the slow cooling unit including: a block mem-
ber which includes surrounding faces arranged to sur-
round at least parts in the up-down direction of the re-
spective cooling cylinders, the surrounding faces having
parts above the cooling cylinders and the parts forming
slow cooling spaces in which slow cooling of the yarns
is performed; and an adjustment unit which is capable of
adjusting relative positions of the block member and the
cooling cylinders in the up-down direction.

[0007] According to this aspect of the invention, it is
possible to surround the plural cooling cylinders by one
block member. Furthermore, the distance in the up-down
direction between the spinneret and the cooling appara-
tus (i.e., the length in the up-down direction of the slow
cooling space) can be changed by adjusting the relative
positions in the up-down direction of the block member
and the cooling cylinders by the adjustment unit. It is
therefore possible to change the length of the slow cool-
ing space in the up-down direction when the number of
yarns that the yarn spinning system is able to spin out is
large, with a small number of members.

[0008] According to a second aspect of the invention,
the yarn spinning system of the first aspect further in-
cludes a sealing member which is sandwiched between
the spinning apparatus and the block member in the up-
down direction.

[0009] When the temperature of the spinneret varies,
the yarn quality may be deteriorated. According to the
aspect of the invention, intrusion of outside air into the
slow cooling space through a gap between the spinning
apparatus and the block member can be reliably sup-
pressed by the sealing member. It is therefore possible
to suppress variations in temperature of the spinneret
due to the outside air.

[0010] According to a third aspect of the invention, the
yarn spinning system of the second aspect is arranged
so that the sealing member is a heat insulation member.
[0011] According to this aspect of the invention, move-
ment of heat between the spinning apparatus and the
block member can be suppressed. Itis therefore possible
to further suppress variations in temperature of the spin-
neret.

[0012] According to a fourth aspect of the invention,
the yarn spinning system of any one of the first to third
aspects further includes a movement mechanism which
is configured to move the cooling apparatus between a
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first position where the yarns are spun out from the spin-
ning apparatus and a second position which is below the
first position, when the cooling apparatus is at the second
position, a working space being formed between the spin-
ning apparatus and the cooling apparatus in the up-down
direction to allow operations to be performed for the spin-
nerets, the cooling cylinders, and the adjustment unit.
[0013] According to the aspect of the invention, by
moving the cooling apparatus to the second position, it
is possible to perform operations for the spinnerets, the
cooling cylinders, and the adjustment unit in the working
space. Good workability is achieved for this reason.
[0014] According to a fifth aspect of the invention, the
yarn spinning system of the fourth aspect is arranged so
that the block member is arranged to move together with
the cooling apparatus when the movement mechanism
is driven.

[0015] Ifthe block memberisarranged to move relative
to the cooling apparatus when the cooling apparatus
moves to the second position, the block member and the
cooling cylinders would be temporarily separated. On this
account, when the cooling apparatus is moved from the
second position to the first position, it may be necessary
to align the surrounding faces with the cooling cylinders.
This may be time consuming. According to the aspect of
the invention, when the cooling apparatus is moved, the
state in which the surrounding faces surround the respec-
tive cooling cylinders is maintained. It is therefore unnec-
essary to perform the above-described alignment.
[0016] According to a sixth aspect of the invention, the
yarn spinning system of the fifth aspect is arranged so
that the adjustment unit includes at least one mounting
portion which allows the block member to be mounted
and is movable in the up-down direction relative to the
cooling apparatus.

[0017] According to this aspect of the invention, the
block member can be easily removed from the at least
one mounting portion according to need.

[0018] According to a seventh aspect of the invention,
the yarn spinning system of the sixth aspect is arranged
so that the adjustment unit includes at least one bolt
which extends in the up-down direction and supports the
at least one mounting portion, respectively, and the at
least one mounting portion is moved in the up-down di-
rection as the at least one bolt is rotated.

[0019] According to this aspect of the invention, the
position in the up-down direction of the mounting portion
can be finely adjusted by a simple structure using the
bolt. To put it differently, the relative positions of the block
member and the cooling cylinders can be finely adjusted
by a simple structure.

[0020] According to an eighth aspect of the invention,
the yarn spinning system of the seventh aspect further
includes a base portion with which the at least one bolt
is screwed, when the at least one bolt is rotated, the at
least one bolt being moved in the up-down direction rel-
ative to the base portion, and the at least one mounting
portion being movable together with the respective at
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least one bolt in the up-down direction.

[0021] This aspect of the invention makes it possible
to move the atleast one mounting portion in the up-down
direction with a simple structure.

[0022] According to a ninth aspect of the invention, the
yarn spinning system of the eighth aspect is arranged so
that the at least one mounting portion includes at least
one nut on each of which a mounting surface making
contact with the block member is formed, and the at least
one nut is fixed to the at least one bolt, respectively.
[0023] According to this aspect of the invention, the at
least one mounting portion can be formed by the at least
one nut that is typically inexpensive. It is therefore pos-
sible to decrease the cost of the members.

[0024] According to a tenth aspect of the invention, the
yarn spinning system of any one of the seventh to ninth
aspect is arranged so that the block member has at least
one working hole which allows an operation for the at
least one bolt to be performed while the block member
is kept mounted on the at least one mounting portion.
[0025] According to this aspect of the invention, in a
state in which the block member is mounted on the at
least one mounting portion, a tool for rotating the at least
one bolt is inserted into the at least one working hole. In
this way, the tool is able to access the at least one bolt.
On this account, it is possible to rotate the at least one
bolt while the block member is kept mounted on the at
least one mounting portion. In other words, it is unnec-
essary to remove the block member from the at leastone
mounting portion when the at least one bolt is rotated. It
is therefore possible to reduce the labor required for man-
ually adjusting the relative positions of the block member
and the cooling cylinders.

[0026] According to an eleventh aspect of the inven-
tion, the yarn spinning system of any one of the sixth to
tenth aspects is arranged so that the adjustment unit in-
cludes plural mounting portions as the atleast one mount-
ing portion.

[0027] When only one mounting portion is provided,
the block member may become imbalanced and slightly
tilt relative to the horizontal direction, depending on the
relationship in size between the mounting portion and
the block member. In such a case, for example, the block
member may make contact with the cooling cylinders,
and an operation to adjust the relative positions of the
block member and the cooling cylinders may be obstruct-
ed. In this connection, according to the aspect of the in-
vention, the block member is mounted on the plural
mounting portions. This makes it possible to maintain the
balance of the block member in a suitable manner.
[0028] According to a twelfth aspect of the invention,
the yarn spinning system of any one of the fifth to eleventh
aspects is arranged so that each of the cooling cylinders
includes: a filter member which is attachable to and de-
tachable from the cooling apparatus; and a pressing
member which is arranged to press the filter member
from above, and when the cooling apparatus is at the
second position, the pressing member is switchable be-
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tween a pressing state in which the pressing member
presses the filter member from above and a detached
state in which the pressing state is canceled and the filter
member is allowed to be lifted up.

[0029] When the block member and the cooling appa-
ratus are movable together, it may be necessary to move
the block member relative to the cooling apparatus when
the filter member is detached from the cooling apparatus,
depending on the positional relationship between the
pressing member and the block member. According to
the aspect of the invention, as the state of the pressing
member is switched from the pressing state to the de-
tached state, the filter member can be lifted up and de-
tached from the cooling apparatus without moving the
block member relative to the cooling apparatus.

[0030] Accordingtoathirteenth aspectoftheinvention,
the yarn spinning system of the twelfth aspect is arranged
so that the pressing member is a ring member which is
attachable to and detachable from a top surface of each
of the cooling cylinders.

[0031] According to the aspect of the invention, the fil-
ter member can be pressed from above by the pressing
member that is structurally simple, and the filter member
can be detached from the cooling apparatus.

[0032] According to a fourteenth aspect of the inven-
tion, the yarn spinning system of any one of the first to
thirteenth aspects is arranged so that the cooling cylin-
ders include extension portions extending downward as
compared to a bottom surface of the block member, re-
spectively, and atleast one covering member is provided
to be movable at least in the up-down direction relative
to the extension portions and to cover gaps between the
cooling cylinders and the surrounding faces.

[0033] When the gap between the surrounding face of
the block member and the outer circumferential surface
of the cooling cylinder is wide, outside air tends to enter
the slow cooling space, and the yarn quality may be de-
teriorated. On this account, the gap is preferably as nar-
row as possible. However, when the gap is too narrow,
the surrounding face of the block member tends to make
contact with the outer circumferential surface of the cool-
ing cylinder when the relative positions of the block mem-
ber and the cooling cylinders is adjusted in the up-down
direction. This may prevent the relative movement of the
block member and the cooling cylinders, and the adjust-
ment may become difficult. According to the present in-
vention, when the yarns are produced, the gap between
the surrounding face of the block member and the outer
circumferential surface of the cooling cylinder is covered
with the covering member. On this account, even when
the gap is wide, intrusion of the outside air into the slow
cooling space is prevented. Easiness of the positional
adjustment of the block member and good yarn quality
are both achieved with this arrangement.

[0034] According to a fifteenth aspect of the invention,
the yarn spinning system of the fourteenth aspect is ar-
ranged so that the at least one covering member is at-
tachable to and detachable from the extension portions.
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[0035] According to this aspect of the invention, the
covering member does not obstruct the adjustment of
the relative positions of the surrounding face of the block
member and the cooling cylinder.

BRIEF DESCRIPTION OF THE DRAWINGS
[0036]

FIG. 1 is a schematic representation of a yarn spin-
ning system of an embodiment.

FIG. 2illustrates a state in which a cooling apparatus
and a slow cooling unit are at a second position.
FIG. 3 is a perspective view of the slow cooling unit
and its surroundings.

FIG. 4 is a perspective view showing a state in which
a block member is lifted up from an adjustment unit.
FIG. 5 is an enlarged view of the slow cooling unit
and its surrounding members.

FIG. 6(a) and FIG. 6(b) show a process of adjusting
the height of the block member.

FIG. 7(a) and FIG. 7(b) show a process of detaching
a filter member.

FIG. 8 is an enlarged view of the slow cooling unit
and its surrounding members after adjustment.
FIG. 9 shows a slow cooling unit of a modification
and its surrounding members.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0037] The following will describe an embodiment of
the present invention. Hereinafter, directions shown in
FIG. 1 will be consistently used as an up-down direction
and afront-rear direction, for convenience of explanation.
The up-down direction (the up-down direction in the plane
of FIG. 1) is a vertical direction in which the gravity acts.
The front-rear direction (the left-right direction in the
plane of FIG. 1) is a direction orthogonal to the up-down
direction. A direction orthogonal to both the up-down di-
rection and the front-rear direction (i.e., a direction per-
pendicular to the plane of FIG. 1) is set as a left-right
direction.

(Yarn Spinning System)

[0038] The following will outline a yarn spinning system
1 of the present embodiment, with reference to the sche-
matic representation of FIG. 1. The yarn spinning system
1 is a system configured to generate yarns Y formed of
synthetic fibers. The yarn spinning system 1 includes a
spinning apparatus 2, a cooling apparatus 3, a slow cool-
ing unit 4, and an oil applicator 5.

[0039] The spinning apparatus 2 is a melt spinning de-
vice configured to spin out yarns Y made of molten pol-
ymer. The spinning apparatus 2 includes a frame 10 that
is substantially rectangular parallelepiped in shape, pack
housings 11 formed in the frame 10, and spinning packs
12 attached to the respective pack housings 11. The spin-
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ning packs 12 are, for example, staggered to form two
lines along the left-right direction. (The packs are not il-
lustrated. As to the arrangement in the horizontal direc-
tion, see, e.g., cooling cylinders 21 and first through holes
31 described below and shown in FIG. 4.) To each spin-
ning pack 12, hot liquid molten polymer (yarn material)
is supplied from an unillustrated pipe. At a lower end por-
tion of each spinning pack 12, a spinneret 13 is provided.
The spinneret 13 has, for example, plural nozzles (not
illustrated). The spinning pack 12 spins the yarn material
out from the nozzles of the spinneret 13 (i.e., spins out
ayarnY). The yarn material spun out through the nozzles
is cooled at the cooling apparatus 3 so that the yarn Y
constituted by filaments fis formed. As such, one yarn Y
is spun out from one spinneret 13. Alternatively, each
spinneret 13 has only one nozzle. In such a case, the
yarn Y is a mono-filament yarn. It is noted that the yarn
material immediately after being discharged from the
spinneret 13 (i.e., before cooled and solidified) is also
equivalent to the yarn of the present invention.

[0040] The cooling apparatus 3 is configured to cool
and solidify the yarn material discharged from the spin-
nerets 13, by means of cooling wind. The cooling appa-
ratus 3 is provided below the spinning apparatus 2. As
shown in FIG. 1, the cooling apparatus 3 includes a hol-
low box 20 and cooling cylinders 21. FIG. 1 shows only
one cooling cylinder 21.

[0041] The box 20 includes a main body 20a and a
cover member 20b provided above the main body 20a.
In the present embodiment, an end portion of the cover
member 20b in the horizontal direction is bended down-
ward. The shape of the cover member 20b is not limited
to this. The cover member 20b may be a simple flat plate
in shape, for example. The labor for manufacturing the
cover member 20b is reduced in this case. The cover
member 20b is screwed with the main body 20a by an
unillustrated screw, for example. When unscrewed, the
cover member 20b can be detached from the main body
20a. As shown in FIG. 1, for example, the internal space
of the box 20 is partitioned into an upper space and a
lower space by a flow adjustment plate 26 that is sub-
stantially horizontally provided. The flow adjustment
plate 26 is made of a material having flow adjustment
capability such as punching metal.

[0042] The cooling cylinders 21 are arranged to guide
cooling wind to the yarn material. The cooling cylinders
21 are fixed tothe box 20. The cooling cylinders 21 extend
in the up-down direction. The cooling cylinders 21 are
provided immediately below the respective spinnerets
13. In other words, when viewed in the up-down direction,
the cooling cylinder 21 is provided to surround the yarn
material spun out from the spinneret 13. Each cooling
cylinder 21 includes a filter member 22 and an upper
cylindrical member 23.

[0043] The filter member 22 is a member for guiding
cooling wind inward in the radial direction of the corre-
sponding cooling cylinder 21. The filter member 22 in-
cludes a punching filter 22a and a cooling filter 22b. The

10

15

20

25

30

35

40

45

50

55

punching filter 22a is a substantially cylindrical member.
Being similar to the flow adjustment plate 26, the punch-
ing filter 22a is also formed of a material having flow ad-
justment capability such as punching metal. The punch-
ing filter 22a extends upward from the position of the
lower end portion of the upper space (that is a space
above the flow adjustment plate 26) of the box 20 and
protrudes upward as compared to the upper end of the
cover member 20b. An upper end portion of the punching
filter 22a is provided inside the upper cylindrical member
23 in the radial direction of the cooling cylinder 21. The
cooling filter 22b is substantially cylindrical in shape. A
circumferential wall portion of the cooling filter 22b is, for
example, made of a mesh material having flow adjust-
ment capability. The cooling filter 22b is provided inside
the punching filter 22a in the radial direction. Being similar
to the punching filter 22a, the cooling filter 22b protrudes
upward as compared to the upper end of the cover mem-
ber 20b.

[0044] The upper cylindrical member 23 is a substan-
tially cylindrical member. The upper cylindrical member
23 is, for example, fixed to an upper plate portion that is
at the uppermost part of the cover member 20b. For ex-
ample, a flange is formed at a lower end portion of the
upper cylindrical member 23 and the flange is fixed to
the bottom surface of the upper plate portion of the cover
member 20b. The upper cylindrical member 23 is provid-
ed to surround the filter member 22 and press the filter
member 22 from above. The upper cylindrical member
23 is arranged not to allow air to pass through in the radial
direction of the cooling cylinder 21. This suppresses the
outside air to flow into the inside of the cooling cylinder
21 in the radial direction of the cooling cylinder 21. The
cooling cylinder 21 is arranged to guide cooling wind up-
ward (to the vicinity of the upper end portion of the cooling
cylinder 21).

[0045] Inthe lower space of the box 20 (i.e., the space
lower than the flow adjustment plate 26) and directly be-
low the filter members 22, partitioning cylinders 24 are
provided. Each partitioning cylinder 24 is arranged not
to allow air to pass through in the radial direction of the
partitioning cylinder 24. The yarn material which is dis-
charged from a spinneret 13 and descends passes
through the internal space of the filter member 22 directly
below the spinneret 13 and the internal space of the par-
titioning cylinder 24 in this order.

[0046] To a rear part of a lower portion of the box 20,
a duct 27 is connected. The duct 27 is connected to a
compressed air source (not illustrated). The compressed
air source supplies air for cooling the yarn material to the
inside of the duct 27. The cooling air is supplied into the
lower space of the box 20 through the duct 27. The flow
of the air in the box 20 will be described below. (See the
arrows in FIG. 1.) The air which flows into the lower space
of the box 20 passes through the flow adjustment plate
26 to be adjusted to flow upward, and flows into the upper
space of the box 20. In this regard, because the wall of
the partitioning cylinder 24 does not allow air to pass
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through, air does not directly flow from the lower space
of the box 20 into the partitioning cylinder 24. The air
flowing into the upper space of the box 20 is adjusted
when passing through the filter member 22 (the punching
filter 22a and the cooling filter 22b), and flows into the
inside of the filter member 22 in the radial direction. As
a result, the air is blown onto the yarn material from the
entire outer circumference of the filter member 22, and
the yarn material is cooled and made into the yarn Y.
[0047] The cooling apparatus 3 is arranged to be able
to move up and down by an air cylinder 28 (movement
mechanism of the present invention). To be more spe-
cific, the air cylinder 28 stands on the floor surface of a
factory, for example. A piston rod 28a extends in the up-
down direction. To the lower end of the box 20, a cover
member 29 extending downward is fixed. To a side face
of the cover member 29, a leading end portion of the
piston rod 28a is fixed. With this arrangement, as the air
cylinder 28 is driven, the entirety of the cooling apparatus
3 is movable between a first position (see FIG. 1) where
the yarn spinning system 1 operates and a second posi-
tion (see FIG. 2) below the first position. When the cooling
apparatus 3 is at the first position, the yarns Y can be
generated. When the cooling apparatus 3 is at the first
position, upward force (toward the spinning apparatus 2)
is applied to the cooling apparatus 3 and the slow cooling
unit 4 by the air cylinder 28. When the cooling apparatus
3 is at the second position, a working space Sw (detailed
later) is formed between the spinning apparatus 2 and
the cooling apparatus 3 in the up-down direction.
[0048] The slow cooling unit4 is provided between the
spinning apparatus 2 and the cooling apparatus 3 in the
up-down direction. The slow cooling unit 4 is arranged
to gradually cool the yarn material (i.e., perform slow cool-
ing) until the yarn material discharged from the spinning
apparatus 2 is cooled by the cooling apparatus 3. The
slow cooling unit 4 has a slow cooling space Ss for slow
cooling of the yarn material. The slow cooling unit 4 will
be detailed later.

[0049] The oil applicator 5 is configured to apply oil to
the yarns Y. The oil applicator 5 is provided below the
cooling apparatus 3. The oil applicator 5 includes oll
guides (not illustrated) with which the yarns Y cooled by
the cooling apparatus 3 make contact, respectively. At
this stage, the oil guides discharge and apply oil to the
respective yarns Y. The yarns Y to which the oil has been
applied by the oil applicator 5 are taken up by a take-up
roller (notillustrated). The yarns Y are then fed to a wind-
ing device (not illustrated). The yarns Y are wound onto
bobbins (not illustrated) at the winding device.

(Details of Arrangement of Slow Cooling Unit)

[0050] The arrangement of the slow cooling unit 4 will
be detailed with reference to FIG. 3 to FIG. 5. FIG. 3 is
a perspective view of the slow cooling unit 4 and its sur-
roundings. FIG. 4 is a perspective view showing a state
in which a block member 30 (described later) is lifted up
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from an adjustment unit 40 (described later). FIG. 5is an
enlarged view of the slow cooling unit 4 and its surround-
ing members. An appropriate length in the up-down di-
rection of the above-described slow cooling space Ss (to
be more specific, an appropriate distance between the
bottom surface of the spinneret 13 and upper end of the
cooling cylinder 21 in the up-down direction) varies de-
pending on the type of the yarns Y to be produced, the
thickness of each filament f, the number of flaments f,
and so forth. Members such as the slow cooling unit 4
are arranged as described below in order to allow the
slow cooling space Ss to be changed in length in the up-
down direction when the number of yarns Y that the yarn
spinning system 1 is able to spin out is large, with a small
number of members.

[0051] The slow cooling unit4 includes the block mem-
ber 30 and the adjustment unit 40. The block member 30
is a member for forming the slow cooling space Ss. The
adjustment unit 40 is arranged to be able to adjust the
positional relationship between the block member 30 and
the cooling cylinder 21 in the up-down direction. As de-
scribed below, the adjustment unit 40 is therefore able
to adjust the distance between the bottom surface 13a
(see FIG. 5) of the spinneret 13 and the upper end of the
cooling cylinder 21 in the up-down direction (i.e., the
length L of the slow cooling space Ss in the up-down
direction shown in FIG. 5).

[0052] As shownin FIG. 3 and FIG. 4, the block mem-
ber 30 is substantially rectangular parallelepiped in
shape. The block member 30 is a metal member made
of, for example, aluminum alloy. The block member 30
is mounted on mounting portions 41 (described below)
of the adjustment unit 40. The block member 30 is pro-
vided above the box 20. The block member 30 has first
through holes 31 penetrating the member in the up-down
direction and second through holes 32 (working holes of
the present invention) also penetrating the member in
the up-down direction. The block member 30 is, for ex-
ample, solid except at the parts where the first through
holes 31 and the second through holes 32 are formed.
The first through holes 31 are formed at positions corre-
sponding to the respective cooling cylinders 21 in the
horizontal direction. In the present embodiment, the first
through holes 31 are staggered to form two lines along
the left-right direction (see FIG. 3 and FIG. 4). The first
through holes 31 allow the cooling cylinders 21 (to be
more specific, the upper cylindrical members 23 except
the flanges at the lower end portions and their surround-
ings) to be inserted into the holes in the up-down direc-
tion. To put it differently, the block member 30 has sur-
rounding faces 33 forming the firstthrough holes 31. Each
of the surrounding faces 33 is substantially circular when
viewed in the up-down direction. The surrounding faces
33 are arranged to surround at least upper parts (at least
parts in the up-down direction) of the cooling cylinders
21 (see FIG. 5). In the surrounding faces 33, parts above
the cooling cylinders 21 form the slow cooling space Ss.
The second through holes 32 are formed at positions
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corresponding to the below-described respective mount-
ing portions 41 in the horizontal direction. Each second
through hole 32 has, for example, a small diameter por-
tion 32a and a large diameter portion 32b. The small di-
ameter portion 32a extends from the upper end of the
block member 30 to an intermediate part of the second
through hole 32 in the up-down direction. The large di-
ameter portion 32b is provided below the small diameter
portion 32a and extends to reach the lower end of the
block member 30. The large diameter portion 32b is larg-
erin diameter than the small diameter portion 32a. There-
fore a contact surface 32c facing downward is formed at
the border between the small diameter portion 32a and
the large diameter portion 32b. The contact surface 32c
is able to make contact with the later-described mounting
portion 41. The block member 30 can be mounted on the
plural mounting portions 41. Furthermore, the block
member 30 can be moved relative to the plural mounting
portions 41 by an operator.

[0053] Between each of the surrounding faces 33 and
the outer circumferential surface of each of the cooling
cylinders 21 (i.e., the outer circumferential surface 23a
of the upper cylindrical member 23), a gap 34 is formed.
The gap 34 is formed to minimize a possibility that the
surrounding face 33 and the cooling cylinder 21 (upper
cylindrical member 23) make contact with each other and
become immovable in a later-described adjustment op-
eration. Meanwhile, the gap 34 is preferably as narrow
as possible in order to suppress the intrusion of the out-
side air into the slow cooling space Ss.

[0054] As shown in FIG. 3 to FIG. 5, a plate-shaped
packing 35 is mounted on the top surface of the block
member 30 to extend substantially horizontally. The
packing 35is asealingmember for sealing agap between
the bottom surface of the spinning apparatus 2 and the
top surface of the block member 30. The packing 35 is
preferably a rubber member having elasticity and heat
resistance, for example. The packing 35 is preferably a
heat insulation member having heat insulating proper-
ties. The packing 35 is provided to be sandwiched be-
tween the spinning apparatus 2 and the block member
30 in the up-down direction when the cooling apparatus
3 and the slow cooling unit 4 are at the first position. The
packing 35 is arranged to be separatable from the block
member 30, for example. When viewed in the up-down
direction, the packing 35 is substantially identical in size
with the block member 30. The top surface of the packing
35 is substantially entirely in contact with the bottom sur-
face of the frame 10 of the spinning apparatus 2. The
packing 35 has first through holes 36 and second through
holes 37 penetrating therethrough in the up-down direc-
tion. The first through holes 36 are provided at substan-
tially same positions as the first through holes 31 in the
horizontal direction. When viewed in the up-down direc-
tion, each of the first through holes 36 is identical with or
slightly smaller than each of the first through holes 31 in
size. The second through holes 37 are provided at sub-
stantially same positions as the second through holes 32
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in the horizontal direction.

[0055] The adjustment unit 40 includes, for example,
the mounting portions 41 allowing the block member 30
to be mounted thereon, bolts 42 for moving the mounting
portions 41 in the up-down direction, and the above-de-
scribed cover member 20b. The cover member 20b sup-
ports the bolts 42. The cover member 20b is equivalent
to a base portion of the present invention. As described
below, the mounting portions 41 are supported by the
box 20 to be movable in the up-down direction. Itis there-
fore possible to change the relative positions of the block
member 30 and the cooling cylinders 21 in the up-down
direction. Some mounting portions 41 among the mount-
ing portions 41 are, for example, provided to support the
four corners of the block member 30 in the horizontal
direction. Another mounting portion 41 among the mount-
ing portions 41 may be, for example, provided to be sand-
wiched between two first through holes 31 in the left-right
direction (see FIG. 3 and FIG. 4).

[0056] Each mounting portion 41 has a nut44. The nut
44 has an unillustrated female screw and is screwed with
the bolt 42. The nut 44 screwed with the bolt 42 is fixed
to the bolt 42 by, for example, welding. The nut 44 is
therefore rotatable together with the bolt 42. The top sur-
face 44a (mounting surface of the present invention) of
the nut 44 is capable of making contact with the above-
described contact surface 32c of the block member 30.
[0057] The bolt 42 of the present embodiment is, for
example, a known fully-threaded screw without a head
or a known stud bolt. The bolt 42 extends in the up-down
direction. A lower part of the bolt 42 is supported by the
cover member 20b. The nut 44 is fixed to an upper part
of the bolt 42. The bolt 42 is rotatable together with the
nut 44. At an upper end portion of the bolt 42, a screw
hole 42a (see FIG. 4) is formed. The screw hole 42a is,
for example, a hexagonal hole.

[0058] The cover member 20b is arranged so that the
bolts 42 are screwed therewith. To be more specific, for
example, insertion holes 43a are formed in a top surface
portion of the cover member 20b to allow the bolts 42 to
be inserted thereto. Immediately below each insertion
hole 43a, for example, a nut 43b is provided. The nut43b
is fixed to the cover member 20b by, for example, weld-
ing. In the present embodiment, the nut 43b is included
in the cover member 20b. A lower part of the bolt 42 is
screwed with the nut43b. As the bolts 42 (and the mount-
ing portions 41) are rotated, the bolts 42 and the mounting
portions 41 are movable in the up-down direction relative
to the cover member 20b (i.e., relative to the cooling ap-
paratus 3).

[0059] The mountingportions41 andthebolts42move
in the up-down direction together with the cover member
20b (box 20) when the cooling apparatus 3 is moved in
the up-down direction by the air cylinder 28 (see FIG. 1
and FIG. 2). On this account, the block member 30
mounted on the mounting portions 41 move in the up-
down direction together with the cooling apparatus 3
when the air cylinder 28 is driven.
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(Details of Structure of Cooling Cylinder)

[0060] The structure of the cooling cylinders 21 will be
further detailed with reference to FIG. 5. As described
above, each of the cooling cylinders 21 includes the filter
member 22 (the punching filter 22a and the cooling filter
22b) and the upper cylindrical member 23. An upper end
portion of the punching filter 22ais connected to an upper
end portion of the cooling filter 22b by a packing 53. Al-
though not illustrated, a lower end portion of the punching
filter 22a is also connected to a lower end portion of the
cooling filter 22b by a packing (notillustrated). The upper
cylindrical member 23 includes an outer circumferential
member 51 and a lid member 52 (pressing member of
the presentinvention). The outer circumferential member
51 is a substantially cylindrical portion fixed to the box
20 by, for example, an unillustrated screw. In the radial
direction of the filter member 22, the outer circumferential
member 51 is provided outside the filter member 22. In
other words, the filter member 22 is provided inside the
outer circumferential member 51 in the radial direction.
In other words, when viewed in the up-down direction,
the filter member 22 is provided to be surrounded by the
outer circumferential member 51. The lid member 52 is
ring-shaped. The lid member 52 is arranged to be able
to press the filter member 22 from above through, for
example, the packing 53. The lid member 52 therefore
prevents the filter member 22 from unintentionally mov-
ing in the up-down direction. The lid member 52 is fixed
to the top surface of the outer circumferential member
51 by, for example, an unillustrated screw. The lid mem-
ber 52 is arranged to be detachable from and attachable
to the outer circumferential member 51. That is to say,
the lid member 52 is arranged to be switchable between
a pressing state of being screwed onto the top surface
of the outer circumferential member 51 and a detached
state of being detached from the outer circumferential
member 51. When the lid member 52 is in the pressing
state, the lid member 52 presses the filter member 22
from above. When the lid member 52 is in the detached
state, the state in which the lid member 52 presses the
filter member 22 from above has been canceled and the
filter member 22 can be lifted up from the box 20. The
packing 53 is a sealing member in contact with the bottom
surface of the lid member 52. As described above, the
packing 53 connects the punching filter 22a with the cool-
ing filter 22b.

(Operation Method)

[0061] The following will describe an operation method
performed by an operator in the yarn spinning system 1
structured as described above, with reference to FIG.
6(a) to FIG. 8. FIG. 6(a) and FIG. 6(b) show a process
of adjusting the height of the block member 30. FIG. 7(a)
and FIG. 7(b) show a process of detaching the filter mem-
ber 22. FIG. 8 is an enlarged view of the slow cooling
unit 4 and its surrounding members after the height ad-
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justment of the block member 30. As described below,
the operator is able to perform an adjustment operation
of the slow cooling unit 4 and an attachment/detachment
operation of the filter member 22.

[0062] To begin with, the operator performs an opera-
tion to activate the air cylinder 28, in a state in which no
yarn Y (yarn material) is spun out from the spinning ap-
paratus 2. To be more specific, the operator activates
the air cylinder 28 to move down the cooling apparatus
3 and the slow cooling unit 4 to switch these apparatuses
from the first position (see FIG. 1) to the second position
(see FIG. 2 and FIG. 6(a)). As a result, the above-de-
scribed working space Sw is formed. The working space
Sw is a space where the operator is allowed to access
the spinnerets 13, the cooling cylinders 21, and the ad-
justment unit 40. In other words, the operator is allowed
to perform operations for the spinnerets 13, the cooling
cylinders 21, and the adjustment unit 40 in the working
space Sw.

[0063] Afterthe cooling apparatus 3 and the slow cool-
ing unit 4 are moved to the second position, the block
member 30 has been mounted on the mounting portions
41 and the packing 35 has been mounted on the block
member 30. Hereinafter, this state will be referred to as
a mounted state. In the mounted state, the surrounding
faces 33 are maintained to surround the upper parts of
the cooling cylinders 21.

[0064] Inthe mounted state, the operator is allowed to
perform height adjustment (adjustment operation) of the
slow cooling unit4. To be more specific, as shown in FIG.
6(b), in the working space Sw, the operator inserts, for
example, a hexagonal wrench Hw into the second
through hole 37 of the packing 35 and the second through
hole 32 of the block member 30 so as to insert the leading
end portion of the hexagonal wrench Hw into a screw
hole 42a of the bolt 42. The operator rotates the hexag-
onal wrench Hw about a rotational axis that extends the
up-down direction, so as to move the bolt 42 in the up-
down direction (i.e., moves the mounting portion 41 in
the up-down direction). As a result, the block member 30
on the mounting portion 41 moves in the up-down direc-
tion and the relative positions of the surrounding face 33
and the cooling cylinder 21 are changed in the up-down
direction.

[0065] Itis noted that, if only one mounting portion 41
is moved in the up-down direction when the block mem-
ber 30 is moved in the up-down direction, the block mem-
ber 30 may be supported only by that one mounting por-
tion41.In such acase, the block member 30 may become
imbalanced and slightly tilt relative to the horizontal di-
rection. As a result of this, the surrounding faces 33 may
make contact with the cooling cylinders 21 and become
immovable. To avoid the block member 30 from becom-
ingimmovable, itis necessary to maintain the block mem-
ber 30 to be substantially horizontally. In order to maintain
the block member 30 to be balanced, preferably, two or
more mounting portions 41 are simultaneously moved in
the up-down direction. In other words, preferably, two or
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more hexagonal wrenches Hw are inserted into two or
more screw holes 42a, respectively, and are simultane-
ously rotated. For example, one operator may simulta-
neously rotate two hexagonal wrenches Hw. Alternative-
ly, two or more operators may simultaneously rotate two
or more hexagonal wrenches Hw.

[0066] In the above-described mounted state, the op-
erator is able to perform the attachment/detachment op-
eration of the filter member 22. The operator detaches
an unillustrated screw fixing the lid member 52 to the
outer circumferential member 51, by using an unillustrat-
ed screwdriver, for example. As a result of this, the state
of the lid member 52 is changed from the above-de-
scribed pressing state to the detached state. Thereatfter,
the operator lifts up the lid member 52 and takes it away
from the first through hole 31 of the block member 30. In
this way, the lid member 52 pressing the filter member
22 from above is detached (see FIG. 7(a)). Thereatfter,
the operator is allowed to lift up the filter member 22 (the
punching filter 22a and the cooling filter 22b connected
by the packing 53) and detach the same from the cooling
apparatus 3 (see FIG. 7(b)). The filter member 22 may
be attached to the cooling apparatus 3 again after, for
example, being cleaned. Alternatively, a new filter mem-
ber 22 may be attached to the cooling apparatus 3. In
this way, the attachment/detachment operation of the fil-
ter member 22 is performed.

[0067] In addition to the above, in the working space
Sw, the operator is able to perform, for example, cleaning
of the spinneret 13 along with the adjustment operation
of the slow cooling unit 4 and/or the attachment/detach-
ment operation of the filter member 22.

[0068] Thereafter, the operator activates the air cylin-
der 28 to return the cooling apparatus 3 and the slow
cooling unit4 from the second position to the first position.
As a result of this, the length L in the up-down direction
of the slow cooling space Ss is, for example, changed
from the length L1 (see FIG. 5) before the adjustment to
the length L2 (see FIG. 8) after the adjustment. The block
member 30 and the packing 35 receive upward force
from the air cylinder 28. The gap between the block mem-
ber 30 and the bottom surface of the spinning apparatus
2 is therefore effectively sealed by the packing 35. Fur-
thermore, the top surface of the packing 35 is substan-
tially entirely in contact with the bottom surface of the
frame 10 of the spinning apparatus 2. It is unnecessary
to precisely position the packing 35 when the cooling
apparatus 3 and the slow cooling unit 4 are returned from
the second position to the first position.

[0069] As described above, it is possible to surround
the plural cooling cylinders 21 by one block member 30.
Furthermore, the distance in the up-down direction be-
tween the spinneret 13 and the cooling apparatus 3 (i.e.,
the length in the up-down direction of the slow cooling
space Ss) can be changed by adjusting the relative po-
sitions in the up-down direction of the block member 30
and the cooling cylinders 21 by the adjustment unit 40.
Itis therefore possible to change the length L of the slow
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cooling space Ss in the up-down direction when the
number of yarns Y that the yarn spinning system 1 is able
to spin out is large, with a small number of members.
[0070] In addition to the above, intrusion of outside air
into the slow cooling space Ss through a gap between
the spinning apparatus 2 and the block member 30 can
be reliably suppressed by the packing 35 thatis a sealing
member. It is therefore possible to suppress variations
in temperature of the spinneret 13 due to the outside air.
[0071] Inaddition to the above, the packing 35 is a heat
insulation member. On this account, movement of heat
between the spinning apparatus 2 and the block member
30 can be suppressed. It is therefore possible to further
suppress variations in temperature of the spinneret 13.
[0072] In addition to the above, by moving the cooling
apparatus 3 to the second position, it is possible to per-
form operations for the spinnerets 13, the cooling cylin-
ders 21, and the adjustment unit 40 in the working space
Sw. Good workability is achieved for this reason.
[0073] Ifthe block member 30 is arranged to move rel-
ative to the cooling apparatus 3 when the cooling appa-
ratus 3 moves to the second position, the block member
30 and the cooling cylinders 21 would be temporarily sep-
arated. On this account, when the cooling apparatus 3
is moved from the second position to the first position, it
may be necessary to align the surrounding faces 33 with
the cooling cylinders 21. This may be time consuming.
Inthisregard, in the presentembodiment, the block mem-
ber 30 move together with the cooling apparatus 3. On
this account, when the cooling apparatus 3 is moved, the
state in which the surrounding faces 33 surround the re-
spective cooling cylinders 21 is maintained. Itis therefore
unnecessary to perform the above-described alignment.
[0074] In the present embodiment, the block member
30 can be easily removed from the mounting portions 41
according to need.

[0075] In addition to the above, the position in the up-
down direction of the mounting portion 41 can be finely
adjusted by a simple structure using the bolt 42. To put
it differently, the relative positions of the block member
30 and the cooling cylinders 21 can be finely adjusted by
a simple structure.

[0076] In addition to the above, the adjustment unit 40
includes the base portion (cover member 20b) with which
the bolts 42 are screwed. Each of the mounting portions
41 is movable in the up-down direction relative to the
cover member 20b, together with the corresponding bolt
42. tis therefore possible to move the mounting portions
41 in the up-down direction with a simple structure.
[0077] In addition to the above, the mounting portion
41 can be formed by the nut 44 that is typically inexpen-
sive. It is therefore possible to decrease the cost of the
members.

[0078] In addition to the above, in a state in which the
block member 30 is mounted on the mounting portion
41, a tool (hexagonal wrench Hw in the present embod-
iment) for rotating the bolt 42 is inserted into the second
through hole 32. In this way, the tool is able to access
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the bolt 42. On this account, it is possible to rotate the
bolt 42 while the block member 30 is kept mounted on
the mounting portion 41. In other words, itis unnecessary
to remove the block member 30 from the mounting por-
tion 41 when the bolt 42 is rotated. Itis therefore possible
to reduce the labor required for manually adjusting the
relative positions of the block member 30 and the cooling
cylinders 21.

[0079] In addition to the above, the block member 30
is mounted on the plural mounting portions 41. This
makes it possible to maintain the balance of the block
member 30 in a suitable manner.

[0080] In addition to the above, as the state of the lid
member 52 is switched from the pressing state to the
detached state, the filter member 22 can be lifted up and
detached from the cooling apparatus 3 without moving
the block member 30 relative to the cooling apparatus 3.
[0081] In addition to the above, the filter member 22
can be pressed from above by the lid member 52 that is
structurally simple, and the filter member 22 can be de-
tached from the cooling apparatus 3.

[0082] The following will describe modifications of the
above-described embodiment. The members identical
with those in the embodiment above will be denoted by
the same reference numerals and the explanations there-
of are not repeated.

(1) The yarn spinning system 1 may include covering
members 60 shown in FIG. 9. Each covering mem-
ber 60 covers a lower end portion of the gap 34
formed between the surrounding face 33 of the block
member 30 and the cooling cylinder 21 (to be more
specific, the outer circumferential surface 23a of the
upper cylindrical member 23). The covering member
60 is arranged to be movable at least in the up-down
direction relative to an extension portion 23E which
is a part of the cooling cylinder 21 (upper cylindrical
member 23) and extends downward as compared
to the bottom surface of the block member 30. Each
of the covering members 60 may be a rubber ring
arranged to surround the extension portion 23E, for
example. In this way, the gap 34 can be covered with
the covering member 60 when the yarns Y are pro-
duced. On this account, even when the gap 34 is
wide, intrusion of the outside air into the slow cooling
space Ss is prevented. Easiness of the positional
adjustment of the block member 30 and good yarn
quality are both achieved with this arrangement. Al-
ternatively, each covering member 60 may be at-
tachable to and detachable from the cooling cylinder
21 (upper cylindrical member 23). In other words,
the covering member 60 may be a ring member hav-
ing plural ring pieces (not illustrated) provided along
the circumferential direction, for example. With this
arrangement, the covering member 60 does not ob-
struct the adjustment operation. In this modification,
a single covering member (not illustrated) may be
provided to cover all of the gaps 34. Alternatively,
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plural covering members (not illustrated) each cov-
ering some of the gaps 34 may be provided.

(2) While in the embodiment above the lid member
52 ofthe cooling cylinder 21 is screwed with the outer
circumferential member 51, the disclosure is not lim-
ited to this arrangement. Each of the lid member 52
and the outer circumferentialmember 51 may be pro-
vided with an unillustrated magnet, for example. With
this arrangement, the lid member 52 may be detach-
ably attached to the outer circumferential member
51 by magnetic force. Furthermore, the lid member
52 may not be ring-shaped. The lid member 52 may
have any shape as long as the state thereof is switch-
able between the pressing state and the detached
state that are described above.

(3) While in the embodiment above the lid member
52 is attachable to and detachable from the outer
circumferential member 51, the disclosure is not lim-
ited to this arrangement. The lid member 52 may be
fixed to the outer circumferential member 51 by, for
example, welding. Alternatively, the cooling cylin-
ders 21 may be molded by a single member. It is
noted that, in these cases, the cover member 20b of
the box 20 needs to be separated from the main body
20a when the attachment/detachment operation of
the filter member 22 is performed. On this account,
as a preparation, the block member 30 must be lifted
up and removed from the mounting portions 41.

(4) The positions of the mounting portions 41 in the
horizontal direction are not limited to those described
above. The mounting portions 41 are preferably de-
signed to be at optimal positions in consideration of
the workability of the adjustment of the height of the
block member 30.

(5) The second through hole 32 of the block member
30 may not penetrate the block member 30 in the
up-down direction. The second through hole 32 may
extend in, for example, an oblique direction as long
as a tool is able to access the bolt 42. Alternatively,
the second through hole 32 may not be formed. In
such a case, however, the block member 30 needs
to be removed from the mounting portions 41 when
the adjustment operation is performed.

(6) While in the embodiment above the adjustment
unit 40 includes the mounting portions 41, the dis-
closure is not limited to this arrangement. The ad-
justment unit 40 may have a single large mounting
portion (notillustrated). Such a mounting portion may
be supported or one or plural bolts 42.

(7) While in the embodiment above the mounting por-
tion 41 includes the nut 44, the disclosure is not lim-
ited to this arrangement. The mounting portion 41
may be composed of a member that is not the nut
44. For example, while in the embodiment above the
bolt 42 does not have a head, the disclosure is not
limited to this arrangement. The bolt 42 may have a
head with a hexagonal hole, for example. This head
may function as the mounting portion of the present
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invention. The bolt 42 may be a screw hole (not il-
lustrated) that is not a hexagonal hole. When the bolt
42 has a head, a screw hole may not be formed in
the head. In other words, for example, a known hex-
agonal bolt having a head that is substantially hex-
agonal cylinder in shape may be equivalent to both
the mounting portion and the bolt of the present in-
vention. In such a case, however, the block member
30 needs to be removed from the mounting portions
41 when the adjustment operation is performed.
(8) The base portion (cover member 20b) may not
be structured as described above. While in the ex-
ample above the nut43bis fixed to the cover member
20b, the disclosure is not limited to this arrangement.
For example, a female screw may be made in the
insertion hole 43a formed in the cover member 20b.
The bolt 42 may be screwed with the insertion hole
43a. Alternatively, the base portion may be formed
by a member (notillustrated) different from the cover
member 20b.

(9) In the embodiment above, the adjustment unit 40
has the bolt 42 extending in the up-down direction
and the mounting portion 41 moves in the up-down
direction together with the bolt 42. However, the dis-
closure is not limited to this. An adjustment unit (not
illustrated) may include, forexample, a rack-and-pin-
ion mechanism constituted by a rack (notillustrated)
and a pinion gear (not illustrated) . To be more spe-
cific, a mounting portion (not illustrated) may be pro-
vided on a rack extending in the up-down direction.
In this case, the pinion gear may be substantially
orthogonal to the up-down direction. As the pinion
gear is rotated, the rack (mounting portion) may be
moved in the up-down direction. Alternatively, the
adjustment unit (not illustrated) may include, for ex-
ample, an unillustrated jack (e.g., a pantograph jack).
For example, two pantograph jacks (not illustrated)
may be provided between the block member 30 and
the box 20 (cover member 20b) in the up-down di-
rection. The two pantograph jacks may be provided
to support end portions in the longitudinal direction
(left-right direction) of the block member 30, respec-
tively.

(10) In the embodiment above, the adjustment unit
40 includes the mounting portion 41 and the block
member 30 is mounted on the mounting portion 41.
In other words, the block member 30 is arranged to
be easily detached from the adjustment unit 40 and
the cooling apparatus 3. However, the disclosure is
not limited to this. For example, the block member
30is not easily detached from or cannot be detached
from the adjustment unit 40.

(11) In the embodiment above, when the air cylinder
28 is activated, the block member 30 moves together
with the cooling apparatus 3. However, the disclo-
sure is not limited to this. The block member 30 may
be, for example, fixed to the spinning apparatus 2.
In other words, the slow cooling unit 4 may be ar-
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ranged such that the adjustment unit 40 is detached
from the block member 30 when the air cylinder 28
moves the cooling apparatus 3 from the first position
to the second position. Furthermore, the packing 35
may notbe provided between the spinning apparatus
2 and the block member 30.

(12) In the embodiment above, the working space
Sw is formed when the air cylinder 28 moves the
cooling apparatus 3 from the first position to the sec-
ond position. In other words, the working space Sw
allows operations to be performed for the spinnerets
13, the cooling cylinders 21, and the adjustment unit
40. However, the disclosure is not limited to this. For
example, operations can be performed in the work-
ing space Sw only for the cooling cylinders 21 and
the adjustment unit 40.

(13) In the embodiment above, the air cylinder 28 is
provided as a movement mechanism for moving the
cooling apparatus 3 in the up-down direction. How-
ever, the disclosure is not limited to this. In place of
the air cylinder 28, for example, a hydraulic cylinder
(notillustrated) or a ball screw mechanism (not illus-
trated) may be provided.

(14) In the embodiment above, the adjustment unit
40 is manually operated by the operator. However,
the disclosure is not limited to this. The adjustment
unit 40 may, for example, include an unillustrated
electric linear actuator. In this case, the movement
mechanism for moving the cooling apparatus 3 in
the up-down direction may not be provided. In this
case, the length in the up-down direction of the slow
cooling space Ss can be changed by the linear ac-
tuator, too. An unillustrated controller may be pro-
vided for controlling the linear actuator.

(15) While in the embodiment above the block mem-
ber 30 is made of aluminum alloy, the disclosure is
not limited to this arrangement. The block member
30 may be made of a metal material that is not alu-
minum alloy. Alternatively, the block member 30 may
be made of a non-metal material. The block member
30 may not be solid. The block member 30 may be
hollow.

(16) In order to improve the workability of the attach-
ment/detachment operation of the filter member 22,
the cooling apparatus 3 may be arranged as de-
scribed below. For example, one or more opening
(not illustrated) may be formed in a front surface of
the main body 20a of the box 20, and one or more
cover (not illustrated) may be provided to close the
one or more opening. Each cover preferably extends
in the left-right direction (i.e., the direction along
which the cooling cylinders 21 are aligned). Each
cover is preferably openable and closable, or may
be detachable from and attachable to the box 20.
With this arrangement, as each cover closing the
opening is moved, the operator becomes able to in-
sert his/her hand into the internal space of the box
20 from the front side. It is therefore possible for the
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operator to, for example, access a side surface of
the filter member 22 when the filter member 22 is
attached to the box 20. Fine adjustment of the posi-
tion of the filter member 22 is therefore easily done.

Claims

A yarn spinning system (1) comprising:

a spinning apparatus (2) which includes spin-
nerets (13) from which yarns (Y) are spun out,
respectively;

a cooling apparatus (3) which is provided below
the spinning apparatus (2) and is configured to
cool the yarns (Y) spun out from the respective
spinnerets (13); and

aslow cooling unit (4) which is provided between
the spinning apparatus (2) and the cooling ap-
paratus (3) in an up-down direction,

the cooling apparatus (3) including cooling cyl-
inders (21) which extend in the up-down direc-
tion, surround the respective yarns (Y), and are
arranged to guide cooling wind to the yarns (Y),
and

the slow cooling unit (4) including:

a block member (30) which includes sur-
rounding faces (33) arranged to surround
at least parts in the up-down direction of the
respective cooling cylinders (21), the sur-
rounding faces (33) having parts above the
cooling cylinders (21) and the parts forming
slow cooling spaces (Ss) in which slow cool-
ing of the yarns (Y) is performed; and

an adjustment unit (40) which is capable of
adjusting relative positions of the block
member (30) and the cooling cylinders (21)
in the up-down direction.

The yarn spinning system (1) according to claim 1,
further comprising a sealing member (35) which is
sandwiched between the spinning apparatus (2) and
the block member in the up-down direction.

The yarn spinning system (1) according to claim 2,
wherein, the sealing member (35) is a heat insulation
member.

The yarn spinning system (1) according to any one
of claims 1 to 3, further comprising

a movement mechanism (28) which is config-
ured to move the cooling apparatus (3) between
a first position where the yarns (Y) are spun out
from the spinning apparatus (2) and a second
position which is below the first position,

when the cooling apparatus (3) is at the second
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position, aworking space (Sw) being formed be-
tween the spinning apparatus (2) and the cooling
apparatus (3) in the up-down direction to allow
operations to be performed for the spinnerets
(13), the cooling cylinders (21), and the adjust-
ment unit (40).

The yarn spinning system (1) according to claim 4,
wherein, the block member (30) is arranged to move
together with the cooling apparatus (3) when the
movement mechanism (28) is driven.

The yarn spinning system (1) according to claim 5,
wherein, the adjustment unit (40) includes at least
one mounting portion (41) which allows the block
member (30) to be mounted and is movable in the
up-down direction relative to the cooling apparatus

3

The yarn spinning system (1) according to claim 6,
wherein,

the adjustment unit (40) includes at least one
bolt (42) which extends in the up-down direction
and supports the at least one mounting portion
(41), respectively, and

the at least one mounting portion (41) is moved
in the up-down direction as the at least one bolt
(42) is rotated.

8. The yarn spinning system (1) according to claim 7,

further comprising

a base portion (20b) with which the at least one
bolt (42) is screwed,

when the at least one bolt (42) is rotated, the at
least one bolt (42) being moved in the up-down
direction relative to the base portion (20b), and
the at least one mounting portion (41) being
movable together with the respective at least
one bolt (42) in the up-down direction.

9. The yarn spinning system (1) according to claim 8,

wherein,

the at least one mounting portion (41) includes
atleastone nut(44) on each of which a mounting
surface (44a) making contact with the block
member (30) is formed, and

the at least one nut (44) is fixed to the at least
one bolt (42), respectively.

10. The yarn spinning system (1) according to any one

of claims 7 to 9, wherein, the block member (30) has
at least one working hole (32) which allows an op-
eration for the at least one bolt (42) to be performed
while the block member (30) is kept mounted on the
at least one mounting portion (41).
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The yarn spinning system (1) according to any one
of claims 6 to 10, wherein, the adjustment unit (40)
includes plural mounting portions (41) as the at least
one mounting portion (41).

The yarn spinning system (1) according to any one
of claims 5 to 11, wherein,
each of the cooling cylinders (21) includes:

a filter member (22) which is attachable to and
detachable from the cooling apparatus (3); and
a pressing member (52) which is arranged to
press the filter member (22) from above, and
when the cooling apparatus (3) is at the second
position, the pressingmember (52) is switchable
between a pressing state in which the pressing
member (52) presses the filter member (22) from
above and a detached state in which the press-
ing state is canceled and the filter member (22)
is allowed to be lifted up.

The yarn spinning system (1) according to claim 12,
wherein, the pressing member (52) is a ring member
which is attachable to and detachable from a top
surface of each of the cooling cylinders (21).

The yarn spinning system (1) according to any one
of claims 1 to 13, wherein,

the cooling cylinders (21) include extension por-
tions (23E) extending downward as compared
to a bottom surface of the block member (30),
respectively, and

at least one covering member (60) is provided
to be movable at least in the up-down direction
relative to the extension portions (23E) and to
cover gaps (34) between the cooling cylinders
(21) and the surrounding faces (33).

The yarn spinning system (1) according to claim 14,
wherein, the at least one covering member (60) is
attachable to and detachable from the extension por-
tions (23E).
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