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(54) YARN PRODUCTION SYSTEM

(57)  An object of the present invention is to properly
cool filaments in a structure in which the filaments are
spun out downward from a single spinneret, divided into
two groups, and bundled as two yarns.

A yarn production system 1 includes (i) a spinning
apparatus 2 including a spinneret 24 provided with dis-
charge ports 26, (ii) a cooler 4 provided below the spin-
neret 24, and (iii) an oiling unit 5 provided below the cooler
4. A virtual partitioning plane X divides the discharge
ports 26 into a first discharge port group 26A and a sec-
ond discharge port group 26B. The oiling unit 5 includes
a first oil supply guide 51a including a first oil supply sur-
face 52a and a second oil supply guide 51b including a
second oil supply surface 52b. The yarn production sys-
tem 1 further includes a first bundling guide 30a and a
second bundling guide 30b which are provided below the
cooler 4 and above the oiling unit 5. The distance be-
tween the first bundling guide 30a and the second bun-
dling guide 30b is shorter than (i) the distance between
the first oil supply guide 51a and second oil supply guide
51b of the oiling unit 5 and (ii) the distance between the
barycentric position of the first discharge port group 26A
and the barycentric position of the second discharge port
group 26B.
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Description
BACKGROUND OF THE INVENTION

[0001] The presentinvention relates to a yarn produc-
tion system structured so that filaments are spun out
downward from a single spinneret, divided into two
groups, and bundled as two yarns.

[0002] A known yarn production system includes (i) a
spinning apparatus configured to spin out yarns down-
ward from spinnerets provided at a lower end portion of
the spinning apparatus and (ii) an oiling unit configured
to apply oil to the yarns spun out from the spinning ap-
paratus. Each spinneret is provided with discharge ports
through which filaments are spun out. The filaments spun
out through the discharge ports are bundled as yarns.
[0003] For example, Patent Literature 1 (Japanese
Laid-Open Patent Publication No.2010-196219) disclos-
es that filaments are spun out downward from a single
spinneret, divided into plural (e.g., two) groups, and bun-
dled as plural (e.g., two) yarns in order to improve the
production efficiency. A cooler is provided below the spin-
neret, and an oiling unit (an oiling nozzle unit of Patent
Literature 1) is provided below the coolerin order to apply
oil to the yarns. The cooler is structured so that the fila-
ments spun out from the spinneret are blown by cooling
wind from their surroundings. The oiling unit includes oil
supply guides to which the respective groups of filaments
spun out from the spinneret are threaded. In this regard,
filaments spun out downward from the spinneret are si-
multaneously cooled by means of the cooling wind from
the cooler. The filaments are then divided into groups
each of which forms a yarn and to which oil is applied by
the respective oil supply guides. That is, the filaments
spun out from the spinneret are divided into filament
groups each of which is formed of filaments forming a
yarn, and then the filament groups run toward the respec-
tive oil supply guides.

SUMMARY OF THE INVENTION

[0004] Thefilamentgroups spun outfrom the spinneret
respectively run toward different oil supply guides. In this
case, a space is formed between the filament groups
running from the spinneret to the respective oil supply
guides. As the cooling wind enters the space from the
cooler, the disturbance of airflows occurs in the space.
This disturbs the cooling wind blowing the filaments, and
thus each filament is easily cooled at some parts and
improperly cooled at other parts in a circumferential di-
rection of the filament. Because of this, the filaments are
unevenly cooled by means of the cooling wind. As a re-
sult, the quality of yarns formed of the filaments is dete-
riorated.

[0005] An object of the present invention is to properly
cool filaments in a structure in which the filaments are
spun out downward from a single spinneret, divided into
two groups, and bundled as two yarns.
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[0006] A yarn production system of the present inven-
tion comprises: a spinning apparatus including a spin-
neret provided with discharge ports through which fila-
ments are spun out downward; a cooler which is provided
below the spinneret and which is configured to cool the
filaments by means of cooling wind; and an oiling unit
which is provided below the cooler and which is config-
ured to apply oil to a first yarn and a second yarn. In this
regard, the filaments are divided into two groups and bun-
dled as the first yarn and the second yarn, the discharge
ports are divided into a first discharge port group through
which filaments forming the first yarn are spun out and a
second discharge port group through which filaments
forming the second yarn are spun out, by a virtual parti-
tioning plane extending in a vertical direction and a pre-
determined width direction intersecting with the vertical
direction. The oiling unit includes: a first oil supply guide
including a first oil supply surface with which a running
first filament group formed of the filaments forming the
first yarn makes contact and a pair of first yarn guiding
members provided on both sides of the first oil supply
surface in a horizontal direction to guide the first filament
group toward the first oil supply surface; and a second
oil supply guide including a second oil supply surface
with which a running second filament group formed of
the filaments forming the second yarn makes contactand
a pair of second yarn guiding members provided on both
sides of the second oil supply surface in the horizontal
direction to guide the second filament group toward the
second oil supply surface. The yarn production system
further comprises: a first bundling guide which is provided
below the cooler and above the oiling unit and to which
the first filament group is threaded; and a second bun-
dling guide which is provided below the cooler and above
the oiling unit and to which the second filament group is
threaded. In this regard, the distance between the first
bundling guide and the second bundling guide in the hor-
izontal direction is shorter than (i) the distance between
the first oil supply guide and the second oil supply guide
and (i) the distance between the barycentric position of
the first discharge port group and the barycentric position
of the second discharge port group in the horizontal di-
rection, the first oil supply guide is provided on the same
side as the first discharge port group with respect to the
virtual partitioning plane when viewed in the vertical di-
rection, the second oil supply guide is provided on the
same side as the second discharge port group with re-
spect to the virtual partitioning plane when viewed in the
vertical direction, the first oil supply surface extends in
an up-down direction and a predetermined first width di-
rection which is the horizontal direction, the second oil
supply surface extends in the up-down direction and a
predetermined second width direction which is the hori-
zontal direction, when an angle between the first width
direction and the virtual partitioning plane viewed in the
vertical direction is 0 degree in a case where (i) the first
width direction is in parallel to the virtual partitioning plane
and (ii) the first oil supply surface is oriented in a direction
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opposite to a direction in which the first oil supply surface
faces the virtual partitioning plane, the angle between
the first width direction and the virtual partitioning plane
viewed in the vertical direction is within the range of 90
to -90 degrees, when an angle between the second width
direction and the virtual partitioning plane viewed in the
vertical direction is 0 degree in a case where (i) the sec-
ond width direction is in parallel to the virtual partitioning
plane and (ii) the second oil supply surface is oriented in
a direction opposite to a direction in which the second oll
supply surface faces the virtual partitioning plane, and
the angle between the second width direction and the
virtual partitioning plane viewed in the vertical direction
is within the range of 90 to -90 degrees. When the angle
between the first width direction and the virtual partition-
ing plane is viewed in the vertical direction and 90 de-
grees, the first width direction is inclined from the virtual
partitioning plane at 90 degrees clockwise. When the an-
gle between the first width direction and the virtual par-
titioning plane is viewed in the vertical direction and -90
degrees, thefirst width directionis inclined from the virtual
partitioning plane at 90 degrees counterclockwise. When
the angle between the second width direction and the
virtual partitioning plane is viewed in the vertical direction
and 90 degrees, the second width direction is inclined
from the virtual partitioning plane at 90 degrees clock-
wise. When the angle between the second width direction
and the virtual partitioning plane is viewed in the vertical
direction and -90 degrees, the second width direction is
inclined from the virtual partitioning plane at 90 degrees
counterclockwise.

[0007] Inthe presentinvention, the first filament group
spun out from the spinneret is threaded to the first bun-
dling guide provided above the oiling unit, and the second
filament group spun out from the spinneret is threaded
to the second bundling guide provided above the oiling
unit. Inthisregard, the distance between the first bundling
guide and the second bundling guide is shorter than (i)
the distance between the first oil supply guide and the
second oil supply guide and (ii) the distance between the
barycentric position of the first discharge port group and
the barycentric position of the second discharge port
group. With this arrangement, the two filament groups
running from the spinneret to the respective oil supply
guides are threaded to the respective bundling guides
provided above the oiling unit so as to be temporally bun-
dled. Therefore, a space formed between the two fila-
ment groups running from the spinneret to the respective
oil supply guides, i.e., between the two filament groups
passing an area where the cooling wind from the cooler
blows is made small. This suppresses the disturbance
of airflows caused by the inflow of the cooling wind from
the cooler into the space, and thus each of the filaments
is properly blown by the cooling wind. It is therefore pos-
sible to properly cool the filaments.

[0008] Inthe presentinvention, the first oil supply guide
is provided on the same side as the first discharge port
group with respect to the virtual partitioning plane, and
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the second oil supply guide is provided on the same side
as the second discharge port group with respect to the
virtual partitioning plane. That is, the virtual partitioning
plane is provided between the first oil supply guide and
the second oil supply guide. In the present invention,
each of (i) the angle between the first width direction and
the virtual partitioning plane and (ii) the angle between
the second width direction and the virtual partitioning
plane is within the range of 90 to -90 degrees. That is,
the first oil supply surface does not face the virtual par-
titioning plane. The same applies to the second oil supply
surface. With these arrangements, when the first filament
group is threaded to the first oil supply surface, yarn
threading of the first filament group does not need to be
performed from the virtual partitioning plane provided be-
tween the first oil supply guide and the second oil supply
guide. As a result, the second oil supply guide does not
disturb the yarn threading. The same applies to the case
where the second filament group is threaded to the sec-
ond oil supply surface. Therefore, the filament groups
are easily threaded to the respective oil supply surfaces.
[0009] In the yarn production system of the present
invention, preferably, the first discharge port group is ar-
ranged so that (i) discharge ports belonging to the first
discharge port group form at least one first line extending
in the predetermined width direction and at least one sec-
ond line extending in a direction intersecting with the pre-
determined width direction, (ii) one of the at least one
first line has more discharge ports than the at least one
first line, (iii) one of the atleast one second line has more
discharge ports than the at least one second line, and
(iv) the one of the at least one first line is larger than the
one of the at least one second line in terms of the number
of the discharge ports, and the second discharge port
group is arranged so that (i) discharge ports belonging
to the second discharge port group form at least one first
line extending in the predetermined width direction and
at least one second line extending in the direction inter-
secting with the predetermined width direction, (ii) one
of the atleast one first line has more discharge ports than
the atleast one firstline, (iii) one of the atleast one second
line has more discharge ports than the at least one sec-
ond line, and (iv) the one of the at least one first line is
largerthan the one of the atleast one second line in terms
of the number of the discharge ports. In this regard, when
viewed in the vertical direction, each of the angle between
the first width direction and the virtual partitioning plane
and the angle between the second width direction and
the virtual partitioning plane is within the range of 45 to
-45 degrees.

[0010] In the present invention, each of the first dis-
charge port group and the second discharge port group
is arranged so that (i) discharge ports belonging to the
first discharge port group form at least one first line ex-
tending in the predetermined width direction and at least
one second line extending in the direction intersecting
with the predetermined width direction, (ii) one of the at
least one first line has more discharge ports than the at
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least one first line, (iii) one of the at least one second line
has more discharge ports than the at least one second
line, and (iv) the one of the at least one first line is larger
than the one of the at least one second line in terms of
the number of the discharge ports. When viewed in the
vertical direction, the filaments spun out from the first
discharge port group and the second discharge port
group run downward toward the oiling unit while being
aligned in the predetermined width direction in which the
virtual partitioning plane extends. In this regard, the fila-
ments are most widely dispersed in the predetermined
width direction. When viewed in the vertical direction,
each of (i) the angle between the first width direction and
the virtual partitioning plane and (ii) the angle between
the second width direction and the virtual partitioning
plane is within the range of 45 to -45 degrees. Because
of this, when viewed in the vertical direction, an angle
between a direction in which the filaments spun out from
the first discharge port group are most widely dispersed
(i.e., the predetermined width direction) and the first width
direction of the first oil supply surface is arranged to be
as small as possible. Similarly, an angle between a di-
rection in which the filaments spun out from the second
discharge port group are most widely dispersed (i.e., the
predetermined width direction) and the second width di-
rection of the second oil supply surface is arranged to be
as small as possible. As a result, the filaments spun out
from each of the discharge port groups make contact with
a corresponding oil supply surface while the filaments
are dispersed as widely as possible. This reduces an
overlap between adjacentfilaments, and thus the number
of filaments which directly make contact with the oil sup-
ply surfaces is arranged to be as many as possible. It is
therefore possible to efficiently apply oil to the filaments.
[0011] In the yarn production system of the present
invention, preferably, when viewed in the vertical direc-
tion, the first discharge port group and the second dis-
charge port group are line-symmetric about the virtual
partitioning plane, the first bundling guide and the second
bundling guide are line-symmetric about the virtual par-
titioning plane, and the first oil supply surface and the
second oil supply surface are line-symmetric about the
virtual partitioning plane.

[0012] The filaments spun out from the two discharge
port groups of the spinneret are cooled by means of the
cooling wind supplied from the cooler provided between
the spinning apparatus and the oiling unit. In the present
invention, the following paths are plane-symmetric about
the virtual partitioning plane: a path of the first filament
group, which is spun out from the first discharge port
group, to the first oil supply surface via the first bundling
guide; and a path of the second filament group, which is
spun out from the second discharge port group, to the
second oil supply surface via the second bundling guide.
With this arrangement, the filaments spun out from the
first discharge port group are identical with the filaments
spun out from the second discharge port group in regard
to the length of a path on which the filaments are blown
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by the cooling wind from the cooler provided between
the spinning apparatus and the oiling unit. It is therefore
possible to equalize the quality of the two yarns formed
of the filaments spun out from the two discharge port
groups of the spinneret.

[0013] In the yarn production system of the present
invention, preferably, a take-up roller for taking up the
first yarn and the second yarn is provided downstream
of the oiling unit in a yarn running direction in which the
first yarn and the second yarn run, the first bundling guide
and the second bundling guide are movable betweenreg-
ulation positions and yarn threading positions, the first
bundling guide is moved to one of the regulation positions
when the first yarn is taken up by the take-up roller and
to one of the yarn threading positions when the first fila-
ment group is threaded to the first bundling guide, the
second bundling guide is moved to the other of the reg-
ulation positions when the second yarn is taken up by
the take-up roller and to the other of the yarn threading
positions when the second filament group is threaded to
the second bundling guide, and the distance between
the first bundling guide at the one of the yarn threading
positions and the second bundling guide at the other of
the yarn threading positions is longer than the distance
between the first bundling guide at the one of the regu-
lation positions and the second bundling guide at the oth-
er of the regulation positions.

[0014] The distance between the first bundling guide
and the second bundling guide at the respective yarn
threading positions is longer than the distance between
the first bundling guide and the second bundling guide
at the respective regulation positions. With this arrange-
ment, the filament groups are easily threaded to the re-
spective bundling guides by moving the bundling guides
to the yarn threading positions.

[0015] In the yarn production system of the present
invention, preferably, the first bundling guide and the sec-
ond bundling guide are bar guides.

[0016] Inthe presentinvention, the filament groups are
easily threaded to the respective bundling guides by sim-
ply placing the filament groups along the bundling guides
which are bar guides.

[0017] In the yarn production system of the present
invention, preferably, each of the bar guides is rotatable
about the axial center of the each of the bar guides, and
the axial center of the each of the bar guides extends in
an extending direction of the each of the bar guides.
[0018] In the present invention, a friction force on the
filaments in contact with each of the bundling guides is
decreased by rotating the bundling guides which are the
bar guides in accordance with the running of the filament
groups threaded to the respective bundling guides. This
suppresses the decrease in quality of the yarns formed
of the respective filament groups.

[0019] In the yarn production system of the present
invention, preferably, the distance between the first bun-
dling guide and the second bundling guide is equal to or
more than 1 mm and equal to or less than 10 mm.
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[0020] When the distance between the first bundling
guide and the second bundling guide is too short, the
filament groups threaded to the respective bundling
guides may be tangled with one another. Meanwhile,
when the distance between the first bundling guide and
the second bundling guide is too long, the two filament
groups cannot be bundled between the spinneret and
the respective oil supply guides. This puts a limit on the
decrease in size of a space formed between the two fil-
ament groups running between the spinneret and the re-
spective oil supply guides. The present invention makes
it possible to solve the above-described problem, to sup-
press the tangle of the filament groups threaded to the
respective bundling guides, and to further decrease the
size of a space formed between the two filament groups
running between the spinneret and the respective oil sup-
ply guides.

[0021] In the yarn production system of the present
invention, preferably, the cooler is an annular cooler in
which the entire circumference of each of the running
filaments is blown by the cooling wind.

[0022] When the entire circumference of the each of
the filaments is blown by the cooling wind from the an-
nular cooler, alot of the cooling wind easily enters a space
formed between the filament groups running between
the spinneret and the oil supply guides. Furthermore, the
disturbance of airflows easily occurs in the space. In the
present invention, the annular cooler makes it possible
to effectively suppress the disturbance of airflows caused
by the inflow of the cooling wind from the cooler into the
space. ltis therefore possible to further properly cool the
filaments.

[0023] In the spun yarn production system of the
presentinvention, preferably, the first bundling guide and
the second bundling guide are closer to the cooler than
to the oiling unit in the vertical direction.

[0024] Inthe presentinvention, the two filament groups
running between the spinneret and the respective oil sup-
ply guides are temporarily bundled at a position closer
to the cooler than to the respective oil supply guides in
the vertical direction. This further decreases the size of
a space formed between the two filament groups running
from the spinneret to the respective bundling guides, i.e.,
between the two filament groups passing the cooler.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025]

FIG. 1 is a profile of a yarn production system of an
embodiment.

FIG. 2 is a partial cross section of a spinning appa-
ratus and a cooler in the present embodiment.

FIG. 3 is a bottom view of a spinneret of the present
embodiment.

FIG. 4 shows the spinneret and bundling guides and
one oiling unit which are provided below the spin-
neret.
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FIG. 5 is a perspective view of the bundling guides
of the present embodiment.

FIG. 6 is a top view of oil supply guides of the present
embodiment.

FIG. 7 shows the bundling guides at yarn threading
positions.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
(Overall Structure of Yarn Production System 1)

[0026] The following will describe a preferred embod-
iment of the present invention with reference to figures.
FIG. 1 is a profile of a yarn production system 1 of the
present embodiment. FIG. 2 is a partial cross section of
a spinning apparatus 2 and a cooler 4. FIG. 3 is a bottom
view of one spinneret 24. FIG. 4 shows one of spinnerets
24 and an oiling unit 5 provided below the one of spin-
nerets 24. FIG. 5 is a perspective view of bundling guides
30. FIG. 6 is a top view of oil supply guides 51. FIG. 1
and FIG. 2 do not show the bundling guides 30. Herein-
after, front-rear, left-right, and up-down directions in FIG.
1 will be referred to as front-rear, left-right, and up-down
directions of the yarn production system 1. The up-down
direction is a vertical direction of the present invention,
and is a direction in which the gravity acts.

[0027] As shownin FIG. 1, the yarn production system
1includesthe spinning apparatus 2 and a spun yarn take-
up apparatus 3. The spinning apparatus 2 is configured
to spin out molten polymer downward as yarns Y. The
spun yarn take-up apparatus 3 is configured to take up
the yarns Y spun out from the spinning apparatus 2 and
includes the cooler 4, oiling units 5, yarn path regulatory
guides 6, a comb teeth guide 7, godet rollers 8 and 9,
and a spun yarn take-up winding apparatus 10.

[0028] As shown in FIG. 2, the spinning apparatus 2
includes a spinning beam 21, spinning packs 22 attached
to a housing formed at a lower portion of the spinning
beam 21, and a polymer tank 23 housing polymer which
is a material of the yarns Y. The spinning beam 21 is able
to heat, e.g., (i) the spinning packs 22 provided therein,
(i) the polymer tank 23, and (iii) polymer pipes 25 con-
necting the spinning packs 22 to the polymer tank 23.
For example, the spinning beam 21 is rectangular in plan
view and long in the left-right direction. The spinning
packs 22 are staggered to form two lines with respect to
the spinning beam 21 which is rectangular in plan view.
In other words, the spinning packs 22 are provided to
form two lines in the front-rear direction of the rectangular
spinning beam 21 and, in the left-right direction, the po-
sitions of spinning packs 22 forming the front line are
different from those of spinning packs 22 forming the rear
line.

[0029] Each spinning pack 22 stores molten polymer
therein and has a spinneret 24 at its lower end portion.
In the present embodiment, each spinneret 24 is config-
ured to spin out (see FIG. 4) filaments F forming two
yarns Y (hereinafter, these yarns Y may be referred to
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as a first yarn Y1 and a second yarn Y2). As shown in
FIG. 3, the spinneret 24 is substantially circular in shape
when viewed from below. The diameter of the spinneret
24 is, e.g., 85 mm. Throughout the spinneret 24, dis-
charge ports 26 are provided in order to spin out the fil-
aments F downward. To be more specific, the discharge
ports 26 are aligned in the front-rear direction and the
left-right direction. For example, each spinneret 24 is pro-
vided with 144 discharge ports 26. The molten polymer
stored in each spinning pack 22 is spun out, as the fila-
ments F, downward from the discharge ports 26 provided
at the spinneret 24.

[0030] Asshownin FIG. 3, the discharge ports 26 are
divided into a first discharge port group 26A provided for
spinning out filaments F forming the first yarn Y1 (see
FIG. 4) and a second discharge port group 26B provided
for spinning out filaments F forming the second yarn Y2
(see FIG. 4). To be more specific, a virtual partitioning
plane X extending in the front-rear direction (a predeter-
mined width direction of the present invention) and the
up-down direction divides the discharge ports 26 into the
first discharge port group 26A and the second discharge
port group 26B (see FIG. 3 and FIG. 4). As shown in FIG.
3, when viewed in the up-down direction, the first dis-
charge port group 26A and the second discharge port
group 26B are line-symmetric about the virtual partition-
ing plane X. The first discharge port group 26A is formed
of 72 discharge ports 26. As shown in FIG. 3, the first
discharge portgroup 26Ais arranged so that (i) discharge
ports 26 belonging to the first discharge port group 26A
form first lines extending along the front-rear direction
and second lines extending in a direction (the left-rear
direction, an oblique direction, or the like) intersecting
with the front-rear direction, i.e., in a direction different
from the front-rear direction, (ii) one of the first lines has
more discharge ports 26 than the first lines, (iii) one of
the second lines has more discharge ports 26 than the
second lines, and (iv) the one of the first lines is larger
than the one of the second lines in terms of the number
of the discharge ports 26. The second discharge port
group 26B is formed of 72 discharge ports 26. As shown
in FIG. 3, the second discharge port group 26B is ar-
ranged so that (i) discharge ports 26 belonging to the
second discharge port group 26B form first lines extend-
ing along the front-rear direction and second lines ex-
tending in a direction (the left-rear direction, an oblique
direction, or the like) intersecting with the front-rear di-
rection, i.e., in a direction different from the front-rear
direction, (ii) one of the first lines has more discharge
ports 26 than the first lines, (iii) one of the second lines
has more discharge ports 26 than the second lines, and
(iv) the one of the first lines is larger than the one of the
second lines in terms of the number of the discharge
ports 26. As shown in FIG. 4, the filaments F spun out
from the first discharge port group 26A are bundled as
the first yarn Y1. The filaments F spun out from the sec-
ond discharge port group 26B are bundled as the second
yarn Y2. Thatis, filaments F spun outfrom each spinneret

10

15

20

25

30

35

40

45

50

55

24 are divided into two groups and bundled as two yarns
Y (the first yarn Y1 and the second yarn Y2).

[0031] The polymer tank 23 is configured to store pol-
ymer therein, and the polymer in the polymer tank 23 is
sent to the spinning packs 22 through the polymer pipes
25. When the polymer is sent to the spinning packs 22
from the polymer tank 23, the polymer in the polymer
tank 23 and the polymer pipes 25 is heated at a prede-
termined temperature by the spinning beam 21, with the
result that molten polymer is made.

[0032] The cooler 4 is configured to cool the yarns Y
spun out from the spinning packs 22 by means of cooling
wind. To be more specific, the cooler 4 is configured to
cool filaments F spun out from the spinnerets 24 formed
at lower end portions of the spinning packs 22 by means
of the cooling wind. The cooler 4 is an annular cooler in
which the entire circumference of each running filament
F is blown by the cooling wind. As shown in FIG. 2, the
cooler 4 is provided below the spinning beam 21 and
includes cooling cylinders 41 and a cooling wind supply-
ing box 42 housing the cooling cylinders 41. The cooling
cylinders 41 are provided immediately below the respec-
tive spinning packs 22. Each cooling cylinder 41 extends
in the up-down direction, is hollow and substantially cy-
lindrical in shape, is open at its both ends in the up-down
direction, and is provided with a yarn running space 43
therein. A part of the cooling cylinder 41 defines a yarn
running space 43, and adjusts the cooling wind flowing
into the yarn running space 43 from an internal space 44
of the cooling wind supplying box 42. Each internal space
44 is provided across the entire circumferential direction
of the yarn running space 43. The cooling wind is sent
to each of internal spaces 44 of the cooling wind supply-
ing box 42 from an unillustrated duct through an unillus-
trated cooling air pipe. In FIG. 2, the cooling air pipe is
provided behind the cooler 4 in the direction orthogonal
to the plane (i.e., the front-rear direction).

[0033] The oiling units 5 are configured to apply oil to
yarns Y spun out downward from the spinning packs 22.
To be more specific, each oiling unit 5 is configured to
apply oil to filaments F which are divided into two groups
and bundled as two yarns Y (the first yarn Y1 and the
second yarn Y2). As shown in FIG. 2, the oiling units 5
are provided immediately below the cooling cylinders 41.
That is, the oiling units 5 are provided to correspond to
the respective spinning packs 22.

[0034] Each oiling unit 5 includes two oil supply guides
51 to which two filament groups are respectively thread-
ed. The two filament groups are formed of the filaments
F forming the two yarns Y (the first yarn Y1 and the sec-
ond yarn Y2) spun out from a single spinneret 24. To be
more specific, as the two oil supply guides 51, each oiling
unit 5 includes (i) a first oil supply guide 51a to which
filaments F (hereinafter, this will be referred to as a first
filament group) spun out from the first discharge port
group 26A are threaded and (ii) a second oil supply guide
51b to which filaments F (hereinafter, this will be referred
to as a second filament group) spun out from the second
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discharge port group 26B are threaded. When viewed in
the up-down direction, (i) the first oil supply guide 51a is
provided on the same side as the first discharge port
group 26A with respect to the virtual partitioning plane X
and (ii) the second oil supply guide 51b is provided on
the same side as the second discharge port group 26B
with respect to the virtual partitioning plane X. To be more
specific, the first oil supply guide 51a is provided sub-
stantially and immediately below a barycentric position
ofthe first discharge port group 26A. Assume that (i) each
discharge port 26 belonging to the first discharge port
group 26A has its own weight and (ii) the discharge ports
26 of the first discharge port group 26A are equal to one
another in weight. In this case, when viewed in the up-
down direction, the barycentric position of the first dis-
charge port group 26A is the barycentric position (cen-
troid) of centers of the discharge ports 26 of the first dis-
charge portgroup 26A. In this regard, a single barycentric
position is set with respect to the centers of the discharge
ports 26 of the first discharge port group 26A. The second
oil supply guide 51b is provided substantially and imme-
diately below a barycentric position of the second dis-
charge port group 26B. Assume that (i) each discharge
port 26 belonging to the second discharge port group
26B has its own weight and (ii) the discharge ports 26 of
the second discharge port group 26B are equal to one
another in weight. In this case, when viewed in the up-
down direction, the barycentric position of the second
discharge portgroup 26B is the barycentric position (cen-
troid) of centers of the discharge ports 26 of the second
discharge port group 26B. In this regard, a single baryc-
entric position is set with respect to the centers of the
discharge ports 26 of the second discharge port group
26B.

[0035] The firstoil supply guide 51aincludes (see FIG.
6) (i) a first oil supply surface 52a with which the running
first filament group formed of filaments F forming the first
yarn Y1 makes contact, (ii) a pair of first yarn guiding
members 53a for guiding the first filament group to the
first oil supply surface 52a, and (iii) an oil discharge hole
(notillustrated) through which oil is discharged. As shown
in FIG. 6, the first oil supply surface 52a extends in the
up-down direction and a predetermined first width direc-
tion D1 which is a horizontal direction. When viewed in
the up-down direction, an angle between the first width
direction D1 and the virtual partitioning plane X is within
the range of 90 to -90 degrees. Preferably, this angle is
within the range of 45 to -45 degrees. When the angle
between the first width direction D1 and the virtual parti-
tioning plane X is viewed in the up-down direction and
90 degrees, the first width direction D1 is inclined from
the virtual partitioning plane X at 90 degrees clockwise.
When the angle between the first width direction D1 and
the virtual partitioning plane X is viewed in the up-down
direction and -90 degrees, the first width direction D1 is
inclined from the virtual partitioning plane X at 90 degrees
counterclockwise. The same applies to the case where
this angle is 45 degrees and the case where this angle
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is -45 degrees. When the angle between the first width
direction D1 and the virtual partitioning plane X is 0 de-
grees, (i) the first width direction D1 is in parallel to the
virtual partitioning plane X and (ii) the first oil supply sur-
face 52a is oriented in a direction opposite to a direction
in which the first oil supply surface 52a faces the virtual
partitioning plane X. In the present embodiment, when
viewed in the up-down direction, the angle between the
first width direction D1 and the virtual partitioning plane
X is 0 degrees. In other words, in the present embodi-
ment, both the first width direction D1 and the virtual par-
titioning plane X are in parallel to the front-rear direction.
The following will detail the angle between the first width
direction D1 and the virtual partitioning plane X. Assume
that, when (i) the first width direction D1 is in parallel to
the virtual partitioning plane X and (ii) the first oil supply
surface 52a is oriented in the direction opposite to the
direction in which the first oil supply surface 52a faces
the virtual partitioning plane X (see FIG. 6), the angle
between the first width direction D1 and the virtual parti-
tioning plane X viewed in the up-down direction is 0 de-
gree. With this premise, the "angle between the first width
direction D1 and the virtual partitioning plane X" is an
angle between the first width direction D1 and the virtual
partitioning plane X viewed in the up-down direction. For
example, when (i) the virtual partitioning plane X extends
in the front-rear direction and (ii) the angle between the
first width direction D1 and the virtual partitioning plane
X is viewed in the up-down direction and -90 degrees,
the first oil supply surface 52a is oriented to the front
while the first width direction D1 is in parallel to the left-
right direction. For example, when (i) the virtual partition-
ing plane X extends in the front-rear direction and (ii) the
angle between the first width direction D1 and the virtual
partitioning plane X is viewed in the up-down direction
and 90 degrees, the first width direction D1 is in parallel
to the left-right direction and the first oil supply surface
52a is oriented to the rear while the virtual partitioning
plane X extends in the front-rear direction.

[0036] The first oil supply surface 52a is curved in the
up-down direction (see FIG. 4). A dashed line of FIG. 6
shows a lower end of the first oil supply surface 52a which
is curved in the up-down direction. The first oil supply
surface 52a may not be curved but may extend in parallel
to the up-down direction. The oil is discharged from the
oil discharge hole, flows along the first oil supply surface
52a, and is applied to the filaments F forming the first
yarn Y1 running while being in contact with the first oil
supply surface 52a. The paired first yarn guiding mem-
bers 53a are provided on both sides of the first oil supply
surface 52a in the front-rear direction which is the hori-
zontal direction. Each first yarn guiding member 53a ex-
tends leftward from the first oil supply surface 52a. The
filaments F spun out from the first discharge port group
26A are oiled by the first oil supply guide 51a and then
interlaced, etc. so as to form the first yarn Y1 which is a
multi-filament yarn.

[0037] The second oil supply guide 51b includes (see
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FIG. 6) (i) a second oil supply surface 52b with which the
running second filament group formed of filaments F
forming the second yarn Y2 makes contact, (ii) a pair of
second yarn guiding members 53b for guiding the second
filament group to the second oil supply surface 52b, and
(iii) an oil discharge hole (not illustrated) through which
oil is discharged. As shown in FIG. 6, the second oil sup-
ply surface 52b extends in the up-down direction and a
predetermined second width direction D2 which is the
horizontal direction. When viewed in the up-down direc-
tion, an angle between the second width direction D2 and
the virtual partitioning plane X is within the range of 90
to -90 degrees. Preferably, this angle is within the range
of45t0-45 degrees. When the angle between the second
width direction D2 and the virtual partitioning plane X is
viewed in the up-down direction and 90 degrees, the sec-
ond width direction D2 is inclined from the virtual parti-
tioning plane X at 90 degrees clockwise. When the angle
between the second width direction D2 and the virtual
partitioning plane X is viewed in the up-down direction
and-90 degrees, the second width direction D2 is inclined
from the virtual partitioning plane X at 90 degrees coun-
terclockwise. The same applies to the case where this
angle is 45 degrees and the case where this angle is -45
degrees. When the angle between the second width di-
rection D2 and the virtual partitioning plane Xis 0 degree,
(i) the second width direction D2 is in parallel to the virtual
partitioning plane X and (ii) the second oil supply surface
52b is oriented in a direction opposite to a direction in
which the second oil supply surface 52b faces the virtual
partitioning plane X. In the present embodiment, when
viewed in the up-down direction, the angle between the
second width direction D2 and the virtual partitioning
plane X is 0 degree. In other words, in the present em-
bodiment, both the second width direction D2 and the
virtual partitioning plane X are in parallel to the front-rear
direction. The following will detail the angle between the
second width direction D2 and the virtual partitioning
plane X. Assume that, when (i) the second width direction
D2 is in parallel to the virtual partitioning plane X and (ii)
the second oil supply surface 52b is oriented in the di-
rection opposite to the direction in which the second oil
supply surface 52b faces the virtual partitioning plane X
(see FIG. 6), the angle between the second width direc-
tion D2 and the virtual partitioning plane X viewed in the
up-down direction is 0 degree. With this premise, the "an-
gle between the second width direction D2 and the virtual
partitioning plane X" is an angle between the second
width direction D2 and the virtual partitioning plane X
viewed in the up-down direction. For example, when (i)
the virtual partitioning plane X extends in the front-rear
direction and (ii) the angle between the second width
direction D2 and the virtual partitioning plane X is viewed
in the up-down direction and 90 degrees, the second oil
supply surface 52b is oriented to the front while the sec-
ond width direction D2 is in parallel to the left-right direc-
tion. For example, when (i) the virtual partitioning plane
X extends in the front-rear direction and (ii) the angle
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between the second width direction D2 and the virtual
partitioning plane X is viewed in the up-down direction
and -90 degrees, the second width direction D2 is in par-
allel to the left-right direction and the second oil supply
surface 52b is oriented to the rear while the virtual parti-
tioning plane X extends in the front-rear direction.
[0038] The second oil supply surface 52b is curved in
the up-down direction (see FIG. 4). A dashed line of FIG.
6 shows a lower end of the second oil supply surface 52b
which is curved in the up-down direction. The second oil
supply surface 52b may not be curved but may extend
in parallel to the up-down direction. The oil is discharged
from the oil discharge hole, flows along the second oil
supply surface 52b, and is applied to the filaments F form-
ing the second yarn Y2 running while being in contact
with the second oil supply surface 52b. The paired sec-
ond yarn guiding members 53b are provided on both
sides of the second oil supply surface 52b in the front-
rear direction which is the horizontal direction. Each sec-
ond yarn guiding member 53b extends rightward from
the second oil supply surface 52b. The filaments F spun
out from the second discharge port group 26B are oiled
by the second oil supply guide 51b and then interlaced,
etc. so as to form the second yarn Y2 which is a multi-
filament yarn.

[0039] In the present embodiment, the first oil supply
surface 52a and the second oil supply surface 52b are
provided back to back. That s, the first oil supply surface
52a is oriented to the left, and the second oil supply sur-
face 52bis oriented to the right. As shown in FIG. 6, when
viewed in the up-down direction, the first oil supply sur-
face 52a and the second oil supply surface 52b are line-
symmetric about the virtual partitioning plane X.

[0040] Each yarn path regulatory guide 6 is provided
toregulate (define) a yarn path sothatayarnY is properly
pressed onto an oil supply surface of an oil supply guide
51. As shown in FIG. 2, two yarn path regulatory guides
6 are provided below each oiling unit 5. To be more spe-
cific, the two yarn path regulatory guides 6 are respec-
tively provided below a first oil supply guide 51a and sec-
ond oil supply guide 51b of the oiling unit 5. In this regard,
a yarn path regulatory guide 6 provided below the first
oil supply guide 51a regulates a yarn path so that the
filaments F forming the first yarn Y1 are properly pressed
onto the first oil supply surface 52a of the first oil supply
guide 51a. A yarn path regulatory guide 6 provided below
the second oil supply guide 51b regulates a yarn path so
that the filaments F forming the second yarn Y2 are prop-
erly pressed onto the second oil supply surface 52b of
the second oil supply guide 51b.

[0041] Thecombteethguide 7 is provided with grooves
(not illustrated) which are formed at regular intervals in
the left-right direction in order to guide yarns Y. Each
groove of the comb teeth guide 7 is open at its both ends
in the up-down direction and at its front or rear end. The
comb teeth guide 7 is provided below an approximate
center of the yarn path regulatory guides 6 in the left-right
direction and the front-rear direction. The yarns Y are
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guided by the yarn path regulatory guides 6 and then by
the grooves of the comb teeth guide 7, with the result
that the yarns Y run downward while being aligned at
regular intervals in the left-right direction.

[0042] Yarnthreadingtoeach oil supply guide 51, each
yarn path regulatory guide 6, and the comb teeth guide
7 may be performed by an operator or may be automat-
ically performed.

[0043] The godet rollers 8 and 9 are provided down-
stream of the comb teeth guide 7 in a yarn running direc-
tion as shown in FIG. 1, and are rotationally driven by
unillustrated motors. The yarns Y spun out from the spin-
ning apparatus 2 are wound onto the godet roller 8 and
the godet roller 9 in this order after passing the yarn run-
ning spaces 43 of the cooler 4, the oiling units 5, the yarn
path regulatory guides 6, and the comb teeth guide 7.
The yarns Y are then sent to the spun yarn take-up wind-
ing apparatus 10 by the godet rollers 8 and 9. The godet
rollers 8 and 9 are equivalent to a take-up roller of the
present invention.

[0044] The spun yarn take-up winding apparatus 10 is
configured to wind the yarns Y onto bobbins B retained
by one bobbin holder 11, so as to form packages P. The
spun yarn take-up winding apparatus 10 is provided with
two bobbin holders 11. Each bobbin holder 11 is a shaft
member extending in the front-rear direction, and is can-
tilevered at its rear end portion by a turret 13 provided
on a frame 12. The bobbin holder 11 is able to retain the
bobbins B which are aligned in its axial direction. For
example, when eight yarns Y are sent from the spinning
apparatus 2, the eight yarns Y are wound onto eight bob-
bins B.

[0045] The spun yarn take-up winding apparatus 10
includes a supporting frame 14 which extends in the front-
rear direction and which is substantially in parallel to the
bobbin holders 11. The supporting frame 14 is cantilev-
ered at its rear end portion by the frame 12. At an upper
part of the supporting frame 14, a guide supporter 15 is
provided to extendin the front-rear direction. On the guide
supporter 15, supporting guides 16 are aligned in the
front-rear direction so as to correspond to the respective
bobbins B retained by each bobbin holder 11. On the
supporting frame 14, traverse devices 17 are aligned in
the front-rear direction so as to correspond to the respec-
tive bobbins B retained by each bobbin holder 11. Each
traverse device 17 is configured to traverse a yarn Y in
the front-rear direction about a corresponding supporting
guide 16.

[0046] The spun yarn take-up winding apparatus 10
further includes a contact roller 18 which is rotatably sup-
ported by the supporting frame 14. The contact roller 18
is provided below the supporting frame 14. Operations
of the spun yarn take-up winding apparatus 10 are con-
trolled by an unillustrated controller. The spun yarn take-
up winding apparatus 10 is configured to start winding of
the yarns Y, which are traversed by the traverse devices
17, onto new bobbins B attached to upper one of the two
bobbin holders 11. While the yarns Y are wound, the
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contactroller 18 is suitably moved up or down and/or the
turret 13 is suitably and rotationally driven. In this way,
the packages P are formed in accordance with the in-
crease in diameter of the packages P.

[0047] The two filament groups are spun out from each
spinneret 24, and respectively run toward different oil
supply guides 51. To be more specific, the first filament
group formed of the filaments F spun out from the first
discharge port group 26A of the spinneret 24 runs toward
the first oil supply guide 51a, and the second filament
group formed of the filaments F spun out from the second
discharge port group 26B runs toward the second oil sup-
ply guide 51b. In this case, a space is formed between
the two filament groups running from the spinneret 24 to
the two oil supply guides 51. As the cooling wind enters
the space from the cooler 4, the disturbance of airflows
occurs in the space. This disturbs the cooling wind blow-
ing the filaments F, and thus each filament F is easily
cooled at some parts and improperly cooled at other parts
in a circumferential direction of the filament F. Because
of this, the filaments F are unevenly cooled by means of
the cooling wind. As a result, the quality of the yarns Y
formed of the filaments F is deteriorated. In the present
embodiment, the bundling guides 30 are provided in or-
der to properly cool the filaments F. The following will
describe the bundling guides 30 of the present embodi-
ment with reference to FIG. 4, FIG. 5, and FIG. 7.

(Bundling Guide 30)

[0048] Asshownin FIG. 4, bundling guides 30 are pro-
vided below the cooler 4 and above an oiling unit 5. Each
bundling guide 30 is closer to the cooler 4 than to the
oiling unit5inthe up-down direction. Two bundling guides
30 are provided above each oiling unit 5. To be more
specific, the two bundling guides 30 are provided above
the oiling unit 5 and includes (i) a first bundling guide 30a
provided above the first oil supply guide 51a and (ii) a
second bundling guide 30b provided above the second
oil supply guide 51b. In this regard, the first filament group
formed of the filaments F spun out from the first discharge
portgroup 26A is threaded to the first bundling guide 30a.
The second filamentgroup formed ofthe filaments F spun
outfrom the second discharge port group 26B is threaded
to the second bundling guide 30b.

[0049] As shown in FIG. 5, each bundling guide 30 is
a bar guide whose extending direction is the front-rear
direction. To be more specific, each bundling guide 30
is a cylindrical bar guide extending in the front-rear di-
rection. In this regard, the first filament group spun out
from the first discharge port group 26A is placed on a
right part of a circumferential surface of the first bundling
guide 30a which is a bar guide. The second filament
group spun out from the second discharge port group
26B is placed on a left part of a circumferential surface
of the second bundling guide 30b which is a bar guide.
Each bundling guide 30 which is a bar guide is rotatable
(indicated by a solid arrow in FIG. 5) about the axial center
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of the circular bundling guide 30 extending in the front-
rear direction. Each bundling guide 30 is, e.g., freely ro-
tatable. Each bundling guide 30 which is a bar guide is
made of, e.g., ceramic.

[0050] As shown in FIG. 4, the distance between the
first bundling guide 30a and the second bundling guide
30b in the left-right direction (the horizontal direction) is
shorter than the distance between the first oil supply
guide 51a and second oil supply guide 51b of the oiling
unit 5 in the left-right direction (the horizontal direction).
Furthermore, the distance between the first bundling
guide 30a and the second bundling guide 30b in the left-
right direction (the horizontal direction) is shorter than
the distance between the barycentric position of the first
discharge port group 26A and that of the second dis-
charge port group 26B in the left-right direction (the hor-
izontal direction). When viewed in the front-rear direction,
the distance between the first bundling guide 30a and
the second bundling guide 30b is the distance between
the center of an area where the first bundling guide 30a
makes contact with the filaments F and the center of an
area where the second bundling guide 30b makes con-
tactwith the filaments F. The area where the firstbundling
guide 30a makes contact with the filaments F is a right
part of the circumferential surface of the first bundling
guide 30a, which can make contact with the filaments F.
The area where the second bundling guide 30b makes
contact with the filaments F is similarly a left part of the
circumferential surface of the second bundling guide 30b,
which can make contact with the filaments F. When
viewed in the front-rear direction, the distance between
the first oil supply guide 51a and second oil supply guide
51b of the oiling unit 5 is the distance between the center
of an area where the first oil supply surface 52a of the
first oil supply guide 51a makes contact with the filaments
F and the center of an area where the second oil supply
surface 52b of the second oil supply guide 51b makes
contact with the filaments F. The area where the first oil
supply surface 52a of the first oil supply guide 51a makes
contact with the filaments F is a part of the first oil supply
guide 51a, which can make contact with the filaments F.
The area where the second oil supply surface 52b of the
second oil supply guide 51b makes contact with the fila-
ments F is a part of the second oil supply surface 52b,
which can make contact with the filaments F. The dis-
tance between the barycentric position of the first dis-
charge port group 26A and that of the second discharge
port group 26B is the distance between the barycentric
position of the first discharge port group 26A viewed in
the up-down direction and that of the second discharge
port group 26B viewed in the up-down direction. The dis-
tance between the first bundling guide 30a and the sec-
ond bundling guide 30b is equal to or more than 1 mm
and equal to or less than 10 mm.

[0051] When viewed in the up-down direction, the first
bundling guide 30a and the second bundling guide 30b
are line-symmetric about the virtual partitioning plane X.
The first bundling guide 30a and the second bundling
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guide 30b are moved to regulation positions (see FIG. 4)
when the yarns Y are taken up by the godet rollers 8 and
9, and to yarn threading positions (see FIG. 7) when the
filament groups are threaded to the respective bundling
guides 30. The first bundling guide 30a and the second
bundling guide 30b are movable between the respective
regulation positions and the respective yarn threading
positions. In the present embodiment, each bundling
guide 30 is movable between a regulation position and
a yarn threading position by moving in the left-right di-
rection (indicated by a solid arrow in FIG. 7). To be more
specific, the first bundling guide 30a is moved leftward
from a regulation position to a yarn threading position.
The second bundling guide 30b is moved rightward from
a regulation position to a yarn threading position. The
movement of each bundling guide 30 between a regula-
tion position and a yarn threading position may be per-
formed by an unillustrated motor or may be manually
performed by the operator. As shown in FIG. 4 and FIG.
7, the distance between each two bundling guides 30
(the first bundling guide 30a and the second bundling
guide 30b) at the yarn threading positions is longer than
the distance between the two bundling guides 30 (the
first bundling guide 30a and the second bundling guide
30b) at the regulation positions.

(Effects)

[0052] The yarn production system 1 of the present
embodiment includes (i) the spinning apparatus 2 includ-
ing each spinneret 24 provided with discharge ports 26,
(i) the cooler 4 provided below the spinneret 24, and (iii)
each oiling unit 5 which is provided below the cooler 4
and which is configured to apply oil to filaments F which
are divided into two groups and bundled as two yarns Y
(the first yarn Y1 and the second yarn Y2). In this regard,
the virtual partitioning plane X extending in the front-rear
direction and the up-down direction divides the discharge
ports 26 into the first discharge port group 26A provided
for spinning out filaments F forming the first yarn Y1 and
the second discharge port group 26B provided for spin-
ning out filaments F forming the second yarn Y2. The
oiling unit 5 includes two oil supply guides 51 (the first oil
supply guide 51a and the second oil supply guide 51b).
The first oil supply guide 51aincludes (i) the first oil supply
surface 52a with which the running first filament group
formed of the filaments F forming the first yarn Y1 makes
contact and (ii) the paired first yarn guiding members
53a. The second oil supply guide 51b includes (i) the
second oil supply surface 52b with which the running
second filament group formed of the filaments F forming
the second yarn Y2 makes contact and (ii) the paired
second yarn guiding members 53b. The yarn production
system 1 further includes each two bundling guides 30.
In this regard, the two bundling guides 30 (the first bun-
dling guide 30a and the second bundling guide 30b) to
which two filament groups are respectively threaded are
provided below the cooler 4 and above the oiling unit 5.
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The distance between the first bundling guide 30a and
the second bundling guide 30b in the left-right direction
is shorter than (i) the distance between the first oil supply
guide 51a and second oil supply guide 51b of the oiling
unit 5 and (i) the distance between the barycentric posi-
tion of the first discharge port group 26A and that of the
second discharge port group 26B in the left-right direc-
tion. When viewed in the up-down direction, (i) the first
oil supply guide 51a is provided on the same side as the
first discharge port group 26A with respect to the virtual
partitioning plane X and (ii) the second oil supply guide
51bis provided on the same side as the second discharge
port group 26B with respect to the virtual partitioning
plane X. The first oil supply surface 52a extends in the
up-down direction and the predetermined first width di-
rection D1 which is the horizontal direction, and the sec-
ond oil supply surface 52b extends in the up-down direc-
tion and the predetermined second width direction D2
which is the horizontal direction. Assume that, when (i)
the first width direction D1 is in parallel to the virtual par-
titioning plane X and (ii) the first oil supply surface 52a
is oriented in the direction opposite to the direction in
which the first oil supply surface 52a faces the virtual
partitioning plane X, the angle between the first width
direction D1 and the virtual partitioning plane X viewed
in the up-down direction is 0 degree. In this case, the
angle between the first width direction D1 and the virtual
partitioning plane X viewed in the up-down direction is
within the range of 90 to -90 degrees. Assume that, when
(i) the second width direction D2 is in parallel to the virtual
partitioning plane X and (ii) the second oil supply surface
52b is oriented in the direction opposite to the direction
in which the second oil supply surface 52b faces the vir-
tual partitioning plane X, the angle between the second
width direction D2 and the virtual partitioning plane X
viewed in the up-down direction is 0 degree. In this case,
the angle between the second width direction D2 and the
virtual partitioning plane X viewed in the up-down direc-
tion is within the range of 90 to -90 degrees.

[0053] In the present embodiment, the first filament
group spun out from the spinneret 24 is threaded to the
first bundling guide 30a provided above the oiling unit 5,
and the second filament group spun out from the spin-
neret 24 is threaded to the second bundling guide 30b
provided above the oiling unit 5. The distance between
the first bundling guide 30a and the second bundling
guide 30b in the left-right direction is shorter than (i) the
distance between the first oil supply guide 51a and the
second oil supply guide 51b in the left-right direction and
(i) the distance between the barycentric position of the
first discharge port group 26A and that of the second
discharge port group 26B in the left-right direction. With
this arrangement, two filament groups running from the
spinneret 24 to the respective oil supply guides 51 are
threaded to the two bundling guides 30 provided above
the oiling unit5 so as to be temporally bundled. Therefore,
a space formed between the two filament groups running
from the spinneret 24 to the respective oil supply guides
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51,i.e., between the two filament groups passing an area
where the cooling wind from the cooler 4 blows is made
small. This suppresses the disturbance of airflows
caused by the inflow of the cooling wind from the cooler
4 into the space, and thus each filament F is properly
blown by the cooling wind. Itis therefore possible to prop-
erly cool the filaments F.

[0054] In the present embodiment, the first oil supply
guide 51a is provided on the same side as the first dis-
charge port group 26A with respect to the virtual parti-
tioning plane X, and the second oil supply guide 51b is
provided on the same side as the second discharge port
group 26B with respect to the virtual partitioning plane
X. Thatis, the virtual partitioning plane X is provided be-
tween the first oil supply guide 51a and the second oil
supply guide 51b. In the present embodiment, each of (i)
the angle between the first width direction D1 and the
virtual partitioning plane X and (ii) the angle between the
second width direction D2 and the virtual partitioning
plane X is within the range of 90 to - 90 degrees. That is,
the first oil supply surface 52a does not face the virtual
partitioning plane X. The same applies to the second oil
supply surface 52b. With these arrangements, when the
first filament group is threaded to the first oil supply sur-
face 52a, yarn threading of the first filament group does
not need to be performed from the virtual partitioning
plane X provided between the first oil supply guide 51a
and the second oil supply guide 51b. As a result, the
second oil supply guide 51b does not disturb the yarn
threading. The same applies to the case where the sec-
ond filament group is threaded to the second oil supply
surface 52b. Therefore, each filament group is easily
threaded to a corresponding oil supply surface 51.
[0055] In the yarn production system 1 of the present
embodiment, the first discharge port group 26A is ar-
ranged so that (i) discharge ports 26 belonging to the first
discharge port group 26A form first lines extending along
the front-rear direction (predetermined width direction)
and second lines extending in a direction intersecting with
the front-rear direction, (ii) one of the first lines has more
discharge ports 26 than the first lines, (iii) one of the sec-
ond lines has more discharge ports 26 than the second
lines, and (iv) the one of the first lines is larger than the
one of the second lines in terms of the number of the
discharge ports 26, and the second discharge port group
26B is arranged so that (i) discharge ports 26 belonging
to the second discharge port group 26B form first lines
extending along the front-rear direction (predetermined
width direction) and second lines extending in the direc-
tion intersecting with the front-rear direction, i.e., in a di-
rection different from the front-rear direction, (ii) one of
the first lines has more discharge ports 26 than the first
lines, (iii) one of the second lines has more discharge
ports 26 than the second lines, and (iv) the one of the
first lines is larger than the one of the second lines in
terms of the number of the discharge ports 26. Further-
more, when viewed in the up-down direction, each of (i)
the angle between the first width direction D1 and the
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virtual partitioning plane X and (ii) the angle between the
second width direction D2 and the virtual partitioning
plane X is within the range of 45 to -45 degrees. In the
presentembodiment, when viewed in the up-down direc-
tion, filaments F spun out from the first discharge port
group 26A and the second discharge port group 26B run
downward toward an oiling unit 5 while being aligned in
the front-rear direction (the predetermined width direc-
tion) in which the virtual partitioning plane X extends. In
this regard, the filaments F are most widely dispersed in
the front-rear direction. Furthermore, when viewed in the
up-down direction, each of (i) the angle between the first
width direction D1 and the virtual partitioning plane X and
(i) the angle between the second width direction D2 and
the virtual partitioning plane X is within the range of 45
to -45 degrees. Because of this, when viewed in the up-
down direction, an angle between a direction in which
the filaments F spun out from the first discharge port
group 26A are most widely dispersed (i.e., the front-rear
direction) and the first width direction D1 of the first oll
supply surface 52ais arranged to be as small as possible.
Similarly, an angle between a direction in which the fila-
ments F spun out from the second discharge port group
26B are most widely dispersed (i.e., the front-rear direc-
tion) and the second width direction D2 of the second ol
supply surface 52b is arranged to be as small as possible.
As a result, the filaments F spun out from each of the
discharge port groups 26A and 26B make contact with
corresponding one of the oil supply surfaces 52a and 52b
while the filaments F are dispersed as widely as possible.
This reduces an overlap between adjacent filaments F,
and thus the number of filaments F which directly make
contact with the oil supply surface 52a or the oil supply
surface 52b is maximized. It is therefore possible to effi-
ciently apply oil to the filaments F.

[0056] In the yarn production system 1 of the present
embodiment, when viewed in the up-down direction, the
first discharge port group 26A and the second discharge
port group 26B are line-symmetric about the virtual par-
titioning plane X, the first bundling guide 30a and the
second bundling guide 30b are line-symmetric about the
virtual partitioning plane X, and the first oil supply surface
52a and the second oil supply surface 52b are line-sym-
metric aboutthe virtual partitioning plane X. The filaments
F spun out from two discharge port groups 26A and 26B
of the spinneret 24 are cooled by means of the cooling
wind supplied from the cooler 4 provided between the
spinning apparatus 2 and the oiling unit 5. In the present
embodiment, the following paths are plane-symmetric
about the virtual partitioning plane X: a path of the first
filament group, which is spun out from the first discharge
port group 26A, to the first oil supply surface 52a via the
firstbundling guide 30a; and a path of the second filament
group, which is spun out from the second discharge port
group 26B, to the second oil supply surface 52a via the
second bundling guide 30b. With this arrangement, the
filaments F spun out from the first discharge port group
26A are identical with the filaments F spun out from the
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second discharge port group 26B in regard to the length
of a path on which the filaments F are blown by the cooling
wind from the cooler 4 provided between the spinning
apparatus 2 and the oiling unit 5. It is therefore possible
to equalize the quality of the two yarns Y (the first yarn
Y1 and the second yarn Y2) formed of the filaments F
spun out from the two discharge port groups 26A and
26B of the spinneret 24.

[0057] Inthe presentembodiment, when viewed in the
up-down direction, (i) the two bundling guides 30 are line-
symmetric about the virtual partitioning plane X and (ii)
the two oil supply guides 51 are line-symmetric about the
virtual partitioning plane X. Furthermore, two yarn path
regulatory guides 6 are provided downstream of each
oiling unit 5. With this arrangement, the first filament
group and the second filament group are threaded to the
two bundling guides 30. Below the two bundling guides
30, thefirst filament group and the second filament group
in each of which the filaments F are widely dispersed in
the left-right direction are threaded to the two oil supply
guides 51. On the downstream side of the two oil supply
guides 51, thefirstfilament group and the second filament
group are threaded to the yarn path regulatory guides 6.
In the present embodiment, the first oil supply surface
52a and the second oil supply surface 52b are provided
back to back. The distance between the two oil supply
guides 51 in the left-right direction is longer than (i) the
distance between the two bundling guides 30 and (ii) the
distance between the two yarn path regulatory guides 6
in the left-right direction. With this arrangement, the first
filament group and the second filament group are thread-
ed to outer parts of the two oil supply guides 51 in the
left-right direction and pressed onto the respective oil
supply surfaces 52a and 52b of the two oil supply guides
51.In the presentembodiment, the first oil supply surface
52ais provided with the paired first yarn guiding members
53a, and the second oil supply surface 52b is provided
with the paired second yarn guiding members 53b. With
this arrangement, each filament group is less likely to be
detached from a corresponding oil supply guide 51.
[0058] In the yarn production system 1 of the present
embodiment, the godet rollers 8 and 9 for taking up yarns
Y are provided downstream of the oiling unit5 in the yarn
running direction. The first bundling guide 30a and the
second bundling guide 30b are moved to the regulation
positions when the yarns Y are taken up by the godet
rollers 8 and 9, and to the yarn threading positions when
the filament groups are threaded to the respective bun-
dling guides 30. The first bundling guide 30a and the
second bundling guide 30b are movable between the re-
spective regulation positions and the respective yarn
threading positions. The distance between the two bun-
dling guides 30 (the first bundling guide 30a and the sec-
ond bundling guide 30b) at the yarn threading positions
is longer than the distance between the two bundling
guides 30 (the first bundling guide 30a and the second
bundling guide 30b) at the regulation positions. With this
arrangement, the filament groups are easily threaded to



23 EP 4 411 035 A1 24

the respective bundling guides 30 by moving the two bun-
dling guides 30 to the yarn threading positions.

[0059] In the yarn production system 1 of the present
embodiment, each bundling guide 30 is a bar guide. In
the present embodiment, a filament group is easily
threaded to each bundling guide 30 by simply placing the
filament group along the bundling guide 30 which is a bar
guide. The filaments F make contact with the bundling
guide 30 while being distributed in the extending direction
of the bundling guide 30 which is a bar guide. In this
regard, oil is not applied yet to the filaments F threaded
to the bundling guide 30. When many filaments F are
threaded to the bundling guide 30 while overlapping one
another, the quality of the filaments F is greatly and dis-
advantageously influenced. The present embodiment
makes it possible to solve the above-described problem,
and to ensure the quality of the filaments F.

[0060] In the yarn production system 1 of the present
embodiment, each bundling guide 30 which is a bar guide
is rotatable about its axial center extending in the extend-
ing direction (the front-rear direction) of the bundling
guide 30. In the present embodiment, a friction force on
filaments F in contact with the bundling guide 30 is de-
creased by rotating the bundling guide 30 which is a bar
guide in accordance with the running of a filament group
threaded to the bundling guide 30. This suppresses the
decrease in quality of a yarn Y formed of each filament
group.

[0061] In the yarn production system 1 of the present
embodiment, the distance between the first bundling
guide 30a and the second bundling guide 30b which are
adjacent to one another is equal to or more than 1 mm
and equal to or less than 10 mm. When the distance
between the two adjacentbundling guides 30 is too short,
filament groups threaded to the two adjacent bundling
guides 30 may be tangled with one another. Meanwhile,
when the distance between the two adjacent bundling
guides 30 is too long, two filament groups cannot be bun-
dled between the spinneret 24 and the two oil supply
guides 51. This puts a limit on the decrease in size of a
space formed between the two filament groups running
between the spinneret 24 and the two oil supply guides
51. The present embodiment makes it possible to solve
the above-described problem, to suppress the tangle of
the two filament groups threaded to the respective bun-
dling guides 30, and to further decrease the size of a
space formed between the two filament groups running
between the spinneret 24 and the two oil supply guides
51.

[0062] In the yarn production system 1 of the present
embodiment, the cooler 4 is an annular cooler in which
the entire circumference of each running filament F is
blown by the cooling wind. When the entire circumfer-
ence of each filament F is blown by the cooling wind from
the annular cooler, a lot of the cooling wind easily enters
a space formed between filament groups running be-
tween the spinneret 24 and the two oil supply guides 51.
Furthermore, the disturbance of airflows easily occurs in
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the space. In the present embodiment, the annular cooler
makes it possible to effectively suppress the disturbance
of airflows caused by the inflow of the cooling wind from
the cooler 4 into the space. It is therefore possible to
further properly cool the filaments F.

[0063] In the yarn production system 1 of the present
embodiment, each bundling guide 30 is closer to the cool-
er 4 than to the oiling unit 5 in the up-down direction. In
the presentembodiment, the two filament groups running
between the spinneret 24 and the two oil supply guides
51 are temporarily bundled at a position closer to the
cooler 4 than to the two oil supply guides 51 in the up-
down direction. This further decreases the size of a space
formed between two filament groups running from the
spinneret 24 to the two bundling guides 30, i.e., between
the two filament groups passing the cooler 4.

(Modifications)

[0064] 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.

[0065] Inthe embodimentabove, each bundling guide
30 is movable between the regulation position and the
yarn threading position. However, each bundling guide
30 may be fixed at the regulation position.

[0066] In the embodiment above, the distance be-
tween each first bundling guide 30a and each second
bundling guide 30b is equal to or more than 1 mm and
equal to or less than 10 mm. However, the disclosure is
not limited to this. For example, the distance between
the first bundling guide 30a and the second bundling
guide 30b may be less than 1 mm or more than 10 mm.
[0067] In the embodiment above, the cooler 4 is an
annular cooler. However, the cooler 4 may be structured
so that each running filament F is partially blown by the
cooling wind in the entire circumferential direction of the
filament F.

[0068] In the embodiment above, when viewed in the
up-down direction, each first discharge port group 26A
and each second discharge port group 26B are line-sym-
metric about the virtual partitioning plane X, each first
bundling guide 30a and each second bundling guide 30b
are line-symmetric about the virtual partitioning plane X,
and each first oil supply surface 52a and each second
oil supply surface 52b are line-symmetric about the virtual
partitioning plane X. However, the disclosure is not lim-
ited to these arrangements. For example, the first dis-
charge port group 26A and the second discharge port
group 26B may not be line-symmetric about the virtual
partitioning plane X. The first bundling guide 30a and the
second bundling guide 30b may not be line-symmetric
about the virtual partitioning plane X. The first oil supply
surface 52a and the second oil supply surface 52b may
not be line-symmetric about the virtual partitioning plane
X.
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[0069] Inthe embodiment above, each bundling guide
30 is closer to the cooler 4 than to an oiling unit 5 in the
up-down direction. However, the bundling guide 30 may
be closer to the oiling unit 5 than to the cooler 4 in the
up-down direction.

[0070] Inthe embodimentabove, the comb teeth guide
7 which is provided with the grooves (not illustrated)
formed atregular intervals in the left-right direction is pro-
vided below the yarn path regulatory guides 6. However,
a guide which is not a comb teeth guide may be provided
below the yarn path regulatory guides 6. It is possible to
use, e.g., a guide such as a U-shaped guide in which a
single yarn running portion for guiding yarns Y is provided
at a single guide member.

[0071] In the embodiment above, the spinning beam
21 is rectangular in plan view and long in the left-right
direction. However, for example, the spinning beam 21
may be circular in plan view. In this case, the spinning
packs 22 are provided along the circular spinning beam
21.

[0072] Inthe embodiment above, each bundling guide
30 which is a bar guide is freely rotatable. However, the
bundling guide 30 which is a bar guide may be rotated
by, e.g., a motor. The bundling guide 30 is not limited to
a bar guide. To be more specific, when viewed in the
front-rear direction, a part of the bundling guide 30 of the
embodiment above makes contact with a yarn Y and is
a curved surface along the circumference of the bundling
guide 30. However, when viewed in the front-rear direc-
tion, the bundling guide 30 which partially makes contact
with ayarn Y may be a curved surface irrespective of the
circumference of the bundling guide 30 or may not be a
curved surface.

[0073] Inthe embodiment above, each spinneret 24 is
substantially circular in shape when viewed from below.
However, the spinneret 24 may not be circular in shape.
For example, the spinneret 24 may be polygonal in
shape. In the embodiment above, the first discharge port
group 26A is arranged so that (i) discharge ports 26 be-
longing to the first discharge port group 26A form first
lines extending along the front-rear direction (predeter-
mined width direction) and second lines extending in a
direction intersecting with the front-rear direction, (ii) one
of the first lines has more discharge ports 26 than the
firstlines, (iii) one of the second lines has more discharge
ports 26 than the second lines, and (iv) the one of the
first lines is larger than the one of the second lines in
terms of the number of the discharge ports 26, and the
second discharge port group 26B is arranged so that (i)
discharge ports 26 belonging to the second discharge
port group 26B form first lines extending along the front-
rear direction (predetermined width direction) and sec-
ond lines extending in the direction intersecting with the
front-rear direction, i.e., in a direction different from the
front-rear direction, (ii) one of the first lines has more
discharge ports 26 than the first lines, (iii) one of the sec-
ond lines has more discharge ports 26 than the second
lines, and (iv) the one of the first lines is larger than the
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one of the second lines in terms of the number of the
discharge ports 26. However, in each of the first dis-
charge port group 26A and the second discharge port
group 26B, the one of the first lines may not be larger
than the one of the second lines in terms of the number
of the discharge ports 26.

[0074] In the embodiment above, the first discharge
port group 26A is arranged so that discharge ports 26 of
the first discharge port group 26A form plural first lines
extending in the front-rear direction. However, the first
discharge port group 26A may be arranged so that dis-
charge ports 26 of the first discharge port group 26A form
a single first line extending in the front-rear direction. Fur-
thermore, the second discharge port group 26B is ar-
ranged so that discharge ports 26 of the second dis-
charge port group 26B form plural first lines extending in
the front-rear direction. However, the second discharge
port group 26B may be arranged so that discharge ports
26 of the second discharge port group 26B form a single
first line extending in the front-rear direction.

[0075] In the embodiment above, when viewed in the
up-down direction, the angle between the first width di-
rection D1 and the virtual partitioning plane Xis 0 degree.
However, the angle between the first width direction D1
and the virtual partitioning plane X may not be 0 degree
as long as this angle is within the range of 90 to -90
degrees. The definition of 90 degrees and that of -90
degrees are described above. The same applies to the
angle between the second width direction D2 and the
virtual partitioning plane X.

Claims

1. Avyarn production system (1) comprising: a spinning
apparatus (2) including a spinneret (24) provided
with discharge ports (26) through which filaments (F)
are spun out downward;

a cooler (4) which is provided below the spin-
neret (24) and which is configured to cool the
filaments (F) by means of cooling wind; and
an oiling unit (5) which is provided below the
cooler (4) and which is configured to apply oil to
a first yarn (Y1) and a second yarn (Y2), the
filaments (F) being divided into two groups and
bundled as the first yarn (Y1) and the second
yarn (Y2),

the discharge ports (26) being divided into a first
discharge port group (26A) through which fila-
ments (F) forming the first yarn (Y1) are spun
out and a second discharge port group (26B)
through which filaments (F) forming the second
yarn (Y2) are spun out, by a virtual partitioning
plane (X) extending in a vertical direction and a
predetermined width direction intersecting with
the vertical direction,

the oiling unit (5) including: afirst oil supply guide
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(51a) including a first oil supply surface (52a)
with which a running first filament group formed
of the filaments (F) forming the first yarn (Y1)
makes contact and a pair of first yarn guiding
members (53a) provided on both sides of the
first oil supply surface (52a) in a horizontal di-
rection to guide the first filament group toward
the first oil supply surface (52a); and

a second oil supply guide (51b) including a sec-
ond oil supply surface (52b) with which a running
second filament group formed of the filaments
(F) forming the second yarn (Y2) makes contact
and a pair of second yarn guiding members
(53b) provided on both sides of the second oil
supply surface (52b) in the horizontal direction
to guide the second filament group toward the
second oil supply surface (52b),

the yarn production system (1) further compris-
ing: afirstbundling guide (30a) whichis provided
below the cooler (4) and above the oiling unit (5)
and to which the first filament group is threaded;
and

a second bundling guide (30b) which is provided
below the cooler (4) and above the oiling unit (5)
and to which the second filament group is
threaded,

the distance between the first bundling guide
(30a) and the second bundling guide (30b) in
the horizontal direction being shorter than (i) the
distance between the first oil supply guide (51a)
and the second oil supply guide (51b) and (ii)
the distance between the barycentric position of
the first discharge port group (26A) and the ba-
rycentric position of the second discharge port
group (26B) in the horizontal direction,

the first oil supply guide (51a) being provided on
the same side as the first discharge port group
(26A) with respect to the virtual partitioning
plane (X) when viewed in the vertical direction,
the second oil supply guide (51b) being provided
on the same side as the second discharge port
group (26B) with respect to the virtual partition-
ing plane (X) when viewed in the vertical direc-
tion,

the first oil supply surface (52a) extending in an
up-down direction and a predetermined first
width direction (D1) which is the horizontal di-
rection,

the second oil supply surface (52b) extending in
the up-down direction and a predetermined sec-
ond width direction (D2) which is the horizontal
direction,

when an angle between the first width direction
(D1) and the virtual partitioning plane (X) viewed
in the vertical direction is 0 degree in a case
where (i) the firstwidth direction (D1) is in parallel
to the virtual partitioning plane (X) and (ii) the
first oil supply surface (52a) is oriented in a di-
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rection opposite to a direction in which the first
oil supply surface (52a) faces the virtual parti-
tioning plane (X),

the angle between the first width direction (D1)
and the virtual partitioning plane (X) viewed in
the vertical direction being within the range of
90 to -90 degrees,

when an angle between the second width direc-
tion (D2) and the virtual partitioning plane (X)
viewed in the vertical direction is O degree in a
case where (i) the second width direction (D2)
is in parallel to the virtual partitioning plane (X)
and (ii) the second oil supply surface (52b) is
oriented in a direction opposite to a direction in
which the second oil supply surface (52b) faces
the virtual partitioning plane (X), and

the angle between the second width direction
(D2) and the virtual partitioning plane (X) viewed
in the vertical direction being within the range of
90 to -90 degrees.

2. The yarn production system (1) according to claim
1, wherein, the first discharge port group (26A) is
arranged so that (i) discharge ports (26) belonging
to the first discharge port group (26A) form at least
one first line extending in the predetermined width
direction and at least one second line extending in
adirection intersecting with the predetermined width
direction, (ii) one of the at least one first line has more
discharge ports (26) than the at least one first line,
(iii) one of the at least one second line has more
discharge ports (26) than the at least one second
line, and (iv) the one of the at least one first line is
larger than the one of the at least one second line in
terms of the number of the discharge ports,

the second discharge port group (26B) is ar-
ranged so that (i) discharge ports (26) belonging
to the second discharge port group (26B) form
at least one first line extending in the predeter-
mined width direction and at least one second
line extending in the direction intersecting with
the predetermined width direction, (ii) one of the
at least one first line has more discharge ports
(26) than the at least one first line, (iii) one of the
at least one second line has more discharge
ports (26) than the at least one second line, and
(iv) the one of the at least one first line is larger
than the one of the at least one second line in
terms of the number of the discharge ports, and
when viewed in the vertical direction, each of
the angle between the first width direction (D1)
and the virtual partitioning plane (X) and the an-
gle between the second width direction (D2) and
the virtual partitioning plane (X) is within the
range of 45 to -45 degrees.

3. The yarn production system (1) according to claim
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2, wherein, when viewed in the vertical direction,

the first discharge port group (26A) and the sec-
ond discharge port group (26B) are line-sym-
metric about the virtual partitioning plane (X),
the first bundling guide (30a) and the second
bundling guide (30b) are line-symmetric about
the virtual partitioning plane (X), and

the first oil supply surface (52a) and the second
oil supply surface (52b) are line-symmetric
about the virtual partitioning plane (X).

The yarn production system (1) according to any one
of claims 1 to 3, wherein, a take-up roller (8, 9) for
taking up the first yarn (Y1) and the second yarn (Y2)
is provided downstream of the oiling unit (5) ina yarn
running direction in which the first yarn (Y1) and the
second yarn (Y2) run,

the first bundling guide (30a) and the second
bundling guide (30b) are movable between reg-
ulation positions and yarn threading positions,
the first bundling guide (30a) is moved to one of
the regulation positions when the first yarn (Y1)
is taken up by the take-up roller (8, 9) and to one
of the yarn threading positions when the first fil-
ament group is threaded to the first bundling
guide (30a),

the second bundling guide (30b) is moved to the
other of the regulation positions when the sec-
ond yarn (Y2) is taken up by the take-up roller
(8, 9) and to the other of the yarn threading po-
sitions when the second filament group is
threaded to the second bundling guide (30b),
and

the distance between the first bundling guide
(30a) at the one of the yarn threading positions
and the second bundling guide (30b) at the other
of the yarn threading positions is longer than the
distance between the first bundling guide (30a)
at the one of the regulation positions and the
second bundling guide (30b) at the other of the
regulation positions.

The yarn production system (1) according to any one
of claims 1 to 4, wherein, the first bundling guide
(30a) and the second bundling guide (30b) are bar
guides.

The yarn production system (1) according to claim
5, wherein, each of the bar guides is rotatable about
the axial center of the each of the bar guides, and
the axial center of the each of the bar guides extends
in an extending direction of the each of the bar
guides.

The yarn production system (1) according to any one
of claims 1 to 6, wherein, the distance between the
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first bundling guide (30a) and the second bundling
guide (30b) is equal to or more than 1 mm and equal
to or less than 10 mm.

The yarn production system (1) according to any one
of claims 1 to 7, wherein, the cooler (4) is an annular
cooler (4) in which the entire circumference of each
of the running filaments (F) is blown by the cooling
wind.

The yarn production system (1) according to any one
of claims 1 to 8, wherein, the first bundling guide
(30a) and the second bundling guide (30b) are closer
tothe cooler (4) than to the oiling unit(5)in the vertical
direction.
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