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(54) OIL APPLYING GUIDE AND SPUN YARN TAKE-UP MACHINE

(57) An object of the present invention is to suppress
an unintentional accumulation of oil not adhering to a
yarn in an oil applying guide.

An oil applying guide 11 which applies oil to a yarn
Y running downward from above includes a guide main
body 30 in which a passage 31 which allows the oil to
flow downward from above is formed. The passage 31
includes a yarn contact surface 36 with which the yarn Y
makes contact, the yarn Y leaving the yarn contact sur-
face 36 at a downstream end portion of the yarn contact
surface 36 in an oil flow direction in which the oil flows,
an oil discharging surface 37 which allows the oil to be
discharged, which is provided downstream of the yarn
contact surface 36 in the oil flow direction, and which is
formed so that a direction between the oil discharging
surface 37 and a yarn path 101 increases toward a down-
stream side in the oil flow direction, and paired regulating
surfaces 38 formed on both ends, in a width direction of
the passage 31, of the passage 31. Regarding a distance
between the pared regulating surfaces 38 in the width
direction, the distance which is between shortest points
of parts formed on both sides, in the width direction, of
the yarn contact surface 36 is 0.35 mm or less.
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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to an oil applying
guide configured to apply oil to a yarn and a spun yarn
take-up machine including the oil applying guide.
[0002] Patent Literature 1 (Japanese Laid-Open Pat-
ent Publication No. 2002-309432) discloses (see FIG. 3
of Patent Literature 1) an oil applying guide configured
to apply oil to a running yarn in the step of spinning out
synthetic fibers. In the oil applying guide, a passage is
formed so as to allow the oil discharged from an oil dis-
charge hole to flow downward. The passage includes a
yarn contact surface which extends substantially verti-
cally and with which the yarn makes contact, an oil dis-
charging surface which is provided below the yarn con-
tact surface and which extends obliquely rearward and
downward, and regulating surfaces which are formed on
both sides, in a width direction of the passage, of the yarn
contact surface and the oil discharging surface and which
regulate the movement of the yarn so as to prevent the
yarn from moving out of the passage in the width direction
of the passage. The yarn in contact with the yarn contact
surface leaves the yarn contact surface at the down-
stream end portion of the yarn contact surface in an oll
flow direction. The oil discharged from the oil discharge
hole flows in the passage, and adheres to the running
yarn in contact with the yarn contact surface. Among the
oil flowing in the passage, a part of the oil does not adhere
to the yarn, and is scattered from the oil applying guide
or dropped down along the oil discharging surface and
discharged (collected).

SUMMARY OF THE INVENTION

[0003] Recently, the presentinventors have found that
oil not adhering to a yarn tends to be disadvantageously
scattered or dropped down depending on the thickness
of the yarn or the density of the oil. As a result of an
earnestexamination by the presentinventors, ithas been
found that the scattering of the oil, etc., occurs due to the
cause as follows. That is, in the vicinity of the yarn im-
mediately after leaving the yarn contact surface, when
the oil is unintentionally accumulated in the passage
(e.g., in the space surrounded by an oil discharging sur-
face and regulating surfaces), the accumulated oil is scat-
tered from the passage by being dragged by the yarn
going out from the oil applying guide. Because of this,
the scattering of the oil, etc., occurs.

[0004] Anobjectofthe presentinventionisto suppress
an unintentional accumulation of oil not adhering to a
yarn in an oil applying guide.

[0005] A first aspect of the invention provides an oil
applying guide which applies oil to a yarn running down-
ward from above, the oil applying guide comprising a
guide main body in which a passage allowing the oil to
flow downward from above is formed, and the passage
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including: a yarn contact surface with which the yarn
makes contact, the yarn leaving the yarn contact surface
at a downstream end portion of the yarn contact surface
in an oil flow direction in which the oil flows; an oil dis-
charging surface which allows the oil to be discharged,
which is provided downstream of the yarn contact surface
in the oil flow direction, and which is formed so that a
distance between the oil discharging surface and a yarn
path increases toward a downstream side in the oil flow
direction; and paired regulating surfaces formed at both
ends, in a width direction of the passage, of the passage,
and on the yarn contact surface, the minimum distance
in the width direction between the paired regulating sur-
faces being 0.35 mm or less.

[0006] Typically, the oil applying guide is provided so
that the yarn contact surface is positioned on the upper
side and the oil discharging surface is positioned on the
lower side. The oil supplied to the oil applying guide pro-
vided as above flows downward from above, along the
yarn contact surface and the oil discharging surface. As
described above, in the vicinity of the yarn after leaving
the yarn contact surface, when the oil is unintentionally
accumulated in the passage, the accumulated oil may
be, e.g., scattered from the passage by being dragged
by the yarn. Especially, the oil flowing at both end portions
ofthe passage in the width direction is likely to flow toward
the downstream side in the oil flow direction without mak-
ing contact with the yarn (i.e., without adhering to the
yarn), with the result that the oil is highly likely to be ac-
cumulated in the space. When an amount of the oil not
adhering to the yarn s large, the oil is dropped down from
the oil discharging surface and then discharged (collect-
ed).

[0007] Inthe presentinvention, regarding the distance
between the pared regulating surfaces in the width direc-
tion, the distance which is between the shortest points
of the parts formed on the both sides, in the width direc-
tion, of the yarn contact surface is 0.35 mm or less. Be-
cause of this, the oil flowing through the part of the pas-
sage, which is narrow in width, easily makes contact with
the yarn (i.e., easily adheres to the yarn). It is therefore
possible to decrease an amount of the oil flowing toward
the downstream side in the oil flow direction without ad-
hering to the yarn, and with the result that the accumu-
lation of the oil is suppressed in the space. Therefore, in
the oil applying guide, it is possible to suppress the un-
intentional accumulation of the oil not adhering to the
yarn.

[0008] A second aspect of the invention provides an
oil applying guide which applies oil to a yarn running
downward from above, the oil applying guide comprising
a guide main body in which a passage allowing the oil to
flow downward from above is formed, and the passage
including: a yarn contact surface with which the yarn
makes contact, the yarn leaving the yarn contact surface
at a downstream end portion of the yarn contact surface
in an oil flow direction in which the oil flows; an oil dis-
charging surface which allows the oil to be discharged,
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whichis provided downstream of the yarn contact surface
in the oil flow direction, and which is formed so that a
distance between the oil discharging surface and a yarn
path increases toward a downstream side in the oil flow
direction; and paired regulating surfaces formed at both
ends, in a width direction of the passage, of the passage,
the paired regulating surfaces being formed on both
sides, in the width direction, of the yarn contact surface,
and not being formed on both sides, in the width direction,
of at least an upstream end portion of the oil discharging
surface in the oil flow direction.

[0009] Inthe presentinvention, in the oil flow direction,
a part in which the regulating surfaces are not formed is
provided immediately downstream of a position (herein-
after, it is referred to as aleaving position) where the yarn
leaves the yarn contact surface. Because of this, on the
downstream side of the leaving point in the oil flow direc-
tion, the space in which the oil may be accumulated is
small. Therefore, also in the present invention, it is pos-
sible to suppress the unintentional accumulation of the
oil not adhering to the yarn in the oil applying guide.
[0010] According to athird aspect of the invention, the
oil applying guide of the first or second aspectis arranged
such that the minimum distance in the width direction
between the regulating surfaces formed on the both sides
of the yarn contact surface is the shortest at a position
where the yarn leaves the yarn contact surface.

[0011] In the present invention, because the distance
atthe above-described leaving pointand its surroundings
is short, the space in which the oil may be accumulated
is small. Therefore, the scattering of the il, etc., is further
suppressed.

[0012] According to a fourth aspect of the invention,
the oil applying guide of any one of the first to third aspects
is arranged such that, in a cross section cut along a di-
rection orthogonal to the width direction, an angle formed
between a yarn path extending from a point where the
yarn leaves the yarn contact surface toward a down-
stream side in a yarn running direction and an upstream
end portion, in the oil flow direction, of the oil discharging
surface is 50 degrees or more.

[0013] When the angle is small, the oil may tend to be
accumulated due to increase of the influence of surface
tension in the space formed between the yarn immedi-
ately after leaving the yarn contact surface and the oil
discharging surface. In the present invention, because
the angle is 50 degrees or more, the influence of surface
tension is decreased. Therefore, the accumulation of the
oil is suppressed in the space formed between the yarn
and the oil discharging surface.

[0014] According to a fifth aspect of the invention, the
oil applying guide of any one of the first to fourth aspects
is arranged such that, when the guide main body is pro-
vided so that the yarn running downward from above
makes contact with the yarn contact surface, an angle
formed between the oil discharging surface and the ver-
tical line is within a range of 60 to 72 degrees in the cross
section cut along a direction orthogonal to the width di-
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rection.

[0015] In the present invention, because the angle
formed between the oil discharging surface and the ver-
tical line is arranged within the range of 60 to 72 degrees,
it is possible to achieve both the suppression of the ac-
cumulation of the oil in the space formed between the
yarn and the oil discharging surface and, by means of
the gravity, the smooth discharge of the oil along the oil
discharging surface.

[0016] According to a sixth aspect of the invention, the
oil applying guide of the first or second aspect is arranged
such that the oil discharging surface includes: a first dis-
charging surface provided downstream of the yarn con-
tact surface in the oil flow direction; and a second dis-
charging surface which is provided downstream of the
first discharging surface in the oil flow direction and which
is bent with respect to the first discharging surface, and
when the guide main body is provided so that the yarn
running downward from above makes contact with the
yarn contact surface, as compared to a first angle formed
between the first discharging surface and the vertical line,
a second angle formed between the second discharging
surface and the vertical line being small in the cross sec-
tion cutalong a direction orthogonal to the width direction,
in particular smaller than the above mentioned firstangle.
[0017] As the fourth aspect of the invention described
above, for example, the accumulation of the oil is sup-
pressed in the space formed between the yarn and the
oil discharging surface by increasing the angle formed
between the yarn path and the upstream end portion, in
the oil flow direction, of the oil discharging surface. Mean-
while, when the angle formed between the oil discharging
surface and the vertical line is increased by increasing
the angle described above, the direction of the oil dis-
charging surface is arranged to be close to the horizontal
direction. Therefore, the discharging efficiency of the oil
by means of the gravity may be decreased (especially,
when the flowing of the oil starts before the yarn runs,
the discharging efficiency of the oil is further decreased).
To be more specific, when it becomes difficult to dis-
charge the oil from the downstream part of the oil dis-
charging surface in the oil flow direction, the oil may tend
to be accumulated also at the upstream part of the oil
discharging surface. In this regard, in the present inven-
tion, because the second angle can be decreased even
when the first angle is increased. It is therefore possible
to suppress the decrease of the discharging efficiency of
the oil.

[0018] According to a seventh aspect of the invention,
the oil applying guide of the sixth aspectis arranged such
that the second angle is 50 degrees or less.

[0019] In the present invention, because the second
angle is 50 degrees or less, the decrease of the discharg-
ing efficiency of the oil is further reliably suppressed.
[0020] An eighth aspect of the present invention pro-
vides a spun yarn take-up machine comprising: a spin-
ning apparatus configured to spin out a yarn; a take-up
apparatus configured to take up the yarn spun out from
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the spinning apparatus and to wind the yarn onto a bob-
bin; and the oil applying guide according to any one of
the first to seventh aspects, which is provided between
the spinning apparatus and the take-up apparatus in the
yarn running direction.

[0021] Because the yarn is typically spun out at high
speed from the spinning apparatus, the oil which is un-
intentionally accumulated in the oil applying guide is high-
ly likely to be, e.g., scattered by being dragged by the
yarn running at high speed. It is especially effective to
apply the oil applying guide to the spun yarn take-up ma-
chine structured in this way, so as to suppress the unin-
tentional accumulation of the oil not adhering to the yarn.
[0022] According to a ninth aspect of the invention, the
spun yarn take-up machine of the eighth aspect is ar-
ranged such that the spinning apparatus is configured to
be able to spin out yarns each of which is 55 decitex or
less in thickness.

[0023] When the oil is applied to the thin yarn, among
the oil flowing through the passage, the oil flowing at the
both end portions of the passage in the width direction
tends to flow toward the downstream side in the oil flow
direction without making contact with the yarn (i.e., with-
out adhering to the yarn). Because of this, an amount of
the oil unintentionally accumulated may be increased in
the oil applying guide. It is especially effective to apply
the oil applying guide to the spun yarn take-up machine
structured in this way, so as to suppress the unintentional
accumulation of the oil not adhering to the yarn.

[0024] According to atenth aspect of the invention, the
spun yarn take-up machine of the eighth or ninth aspect
further includes an oiling device configured to be able to
supply oil in which the concentration is 85 and or more
to the oil applying guide.

[0025] Typically, a high density oil is unlikely to adhere
to the yarn (e.g., the oil is unlikely to go into the gaps
between the filaments in one yarn made of plural fila-
ments) due to the high kinematic viscosity. Because of
this, an amount of the oil flowing toward the downstream
side in the oil flow direction without adhering to the yarn
is increased. It is especially effective to apply the oil ap-
plying guide to the spun yarn take-up machine structured
in this way, so as to suppress the unintentional accumu-
lation of the oil not adhering to the yarn.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026]

FIG. 1is a side view of a spun yarn take-up machine
of a first embodiment.

FIG. 2 is a schematic diagram of an oil applicator.
FIG. 3 is a front view of an oil applying guide of the
first embodiment.

FIG. 4 is a cross section taken along a line IV-IV in
FIG. 3.

FIG. 5 shows effect test results regarding the first
embodiment.
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FIG. 6 is a front view of an oil applying guide of a
second embodiment.

FIG. 7(a) is a cross section taken along a line VII-VII
in FIG. 6, and FIG. 7(b) is an enlarged view of a part
of FIG. 7(a).

FIG. 8 shows effect testresults regarding the second
embodiment.

FIG. 9 is a cross section of an oil applying guide
related to a modification of the second embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
<First Embodiment>

[0027] The following will describe a first embodiment
of the present invention. Hereinafter, directions shown in
FIG. 1and FIG. 2 will be consistently used as an up-down
direction, a left-right direction, and a front-rear direction,
for convenience of explanation. The up-down direction
is a vertical direction in which the gravity acts. The front-
rear direction is a direction which is orthogonal to the up-
down direction and in which later-described bobbins B
are aligned. The left-right direction is a direction orthog-
onal to both the up-down direction and the front-rear di-
rection. Moreover, a direction in which a yarn Y runs is
referred to as a yarn running direction.

(Spun Yarn Take-Up Machine)

[0028] The following will outline a spun yarn take-up
machine 1 of the first embodiment, with reference to FIG.
1 and FIG. 2. FIG. 1 is a side view of a spun yarn take-
up machine 1 of the first embodiment. FIG. 2 is a sche-
matic diagram of an oil applicator 3 described later. As
shown in FIG. 1, the spun yarn take-up machine 1 in-
cludes a spinning apparatus 2, the oil applicator 3, a
drawing device 4, and a take-up apparatus 5.

[0029] The spinning apparatus 2 is configured to spin
outyarns Y made of synthetic fibers (e.g., polyester) from
the respective spinnerets 2a aligned in, e.g., the left-right
direction through discharge ports (not illustrated). For
one example, the spinning apparatus 2 is able to spin
out twelve yarns Y as shown in FIG. 1. Each yarn Y is,
e.g., amulti-filamentyarn made of plural filaments f. How-
ever, the disclosure is not limited to this. The yarn Y may
be made of one filament f. The spinning apparatus 2 is
able to change the thickness of the yarns Y (filaments f)
which are spun out, in accordance with an aperture area
of each discharge port of the spinneret 2a. For one ex-
ample, the spinning apparatus 2 is able to spin out thin
yarns Y each of which is 55 decitex or less in thickness.
Below the spinning apparatus 2, an unillustrated cooling
apparatus is provided for cooling the yarns Y immediately
after being spun out from the spinning apparatus 2.
[0030] The oil applicator 3 includes oil applying guides
11 which are provided to correspond to the yarns Y run-
ning downward from above and an oiling device 12 (see
FIG. 2) which supplies oil to the oil applying guides 11.
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For example, the oil applicator 3 is configured to (see an
arrow pointing leftin FIG. 2) supply oil to each oil applying
guide 11 through a supply pipe 13 from the oiling device
12. The oil passes through the supply pipe 13 so as to
be supplied to the oil applying guide 11, and then the oil
makes contact with and adheres to the yarn Y. For ex-
ample, a part of the oil, which does not adhere to the yarn
Y, passes through (see an arrow pointing rightward and
downward in FIG. 2) a collection passage 14 provided
below the oil applying guide 11, so as to be collected by
a collection box 15.

[0031] The oil applying guides 11 are provided below
the spinning apparatus 2 and the cooling apparatus (not
illustrated) so as to correspond to the yarns Y. The oil
applying guides 11 are provided between the cooling ap-
paratus and the take-up apparatus 5 (i.e., between the
spinning apparatus 2 and the take-up apparatus 5) in the
yarn running direction. Each oil applying guide 11 is con-
figured to cause filaments f spun out from the spinneret
2a to be one yarn Y while applying the oil supplied from
the oiling device 12 to the yarn Y. The details of the oll
applying guide 11 will be given later. As the oil, the oiling
device 12 is able to supply, e.g., a mixture (emulsion) of
water and oil. The oiling device 12 is able to supply oil of
various densities. For example, the oiling device 12 is
able to supply oil of high density, i.e., 85 % or more in
mass percentage.

[0032] The drawing device 4 is provided below the oil
applicator 3. The drawing device 4 includes a heat re-
taining box 16 and heating rollers 16a housed in the heat
retaining box 16. By the heating rollers 16a, the drawing
device 4 draws the yarns Y while heating them. The water
whichis included in oil applied to the yarn Y is evaporated
in such a way that, e.g., the heating rollers 16a heat the
yarn Y, so as to be removed from the oil.

[0033] The take-up apparatus 5 is configured to take
up yarns Y spun out from the spinning apparatus 2 and
to wind the yarns Y onto the bobbins B, so as to form
packages P. As shown in FIG. 1 and FIG. 2, the take-up
apparatus 5 includes a first godet roller 17 and a second
godet roller 18 which are configured to take up the yarns
Y and a winding unit 19 configured to wind the taken-up
yarns Y onto the bobbins B. The winding unit 19 includes
fulcrum guides 21, traverse guides 22, a turret 23, two
bobbin holders 24, and a contact roller 25.

[0034] Each of the fulcrum guides 21 is a guide about
which the yarn Y is traversed by each traverse guide 22.
The fulcrum guides 21 are provided for the respective
yarns Y, and are aligned in the front-rear direction. The
traverse guides 22 are provided for the respective yarns
Y, and are aligned in the front-rear direction. Each of the
traverse guides 22 is driven by an unillustrated motor,
and traverses the yarn Y in the front-rear direction.
[0035] The turret 23 is a disc-shaped member having
an axis substantially parallel to the front-rear direction.
The turret 23 is rotationally driven by an unillustrated tur-
retmotor. The two bobbin holders 24 have axes in parallel
to the front-rear direction, respectively, and are rotatably
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supported atan upper end portion and alower end portion
of the turret 23. To each bobbin holder 24, bobbins B
provided for the respective yarns Y are attached to be
lined up in the front-rear direction. Each of the two bobbin
holders 24 is rotationally driven by an individual motor
(not illustrated). The contact roller 25 is configured to
make contact with the surfaces of the packages P sup-
ported by the upper bobbin holder 24. With this, the con-
tact roller 25 applies a contact pressure to the surfaces
of the unfinished packages P, to adjust the shape of each
package P.

[0036] In the winding unit 19 described above, when
the upper bobbin holder 24 is rotationally driven, the
yarns Y traversed by the traverse guides 22 are wound
onto the bobbins B, with the result that the packages P
are formed. When the formation of the packages P is
completed, the turret 23 is rotated to switch over the up-
per and lower positions of the two bobbin holders 24. As
a result, the bobbin holder 24 having been at the lower
position is moved to the upper position, which allows the
yarns Y to be wound onto the bobbins B attached to the
bobbin holder 24 having been moved to the upper posi-
tion, to form packages P.

(Oil Applying Guide)

[0037] The structure of the oil applying guide 11 will be
described with reference to FIG. 3 and FIG. 4. FIG. 3 is
a front view of the oil applying guide 11. FIG. 4 is a cross
section taken along a line IV-1V in FIG. 3. Hereinafter, a
direction in which oil flows is referred to as an oil flow
direction. Furthermore, the width direction of a passage
31 (described later), which is substantially parallel to the
left-right direction, is simply referred to as a width direc-
tion.

[0038] The oil applying guide 11 includes a guide main
body 30 in which the passage 31 allowing the oil to flow
is formed. The guide main body 30 is made of a ceramic
material such as alumina or zirconia. However, the dis-
closure is not limited to this.

[0039] The passage 31 extends atleastin the up-down
direction, and allows the oil to flow downward from above.
A part of the passage 31 functions as a passage for guid-
ing the yarn Y downward from above. As shown in FIG.
3 and FIG. 4, the passage 31 includes a supply hole 32,
a discharge port 33, a flow surface 34, paired regulating
walls 35 (regulating walls 35a and 35b).

[0040] The supply hole 32 is a hole which is formed at
the rear part of the guide main body 30 and which extends
in the front-rear direction. The supply hole 32 is formed
so that the supply pipe 13 described above is inserted
from behind the suction hole 32. The discharge port 33
is formed at an intermediate portion of the guide main
body 30 in the front-rear direction and at the front end of
the supply hole 32. The discharge port 33 is formed at
the upper side of the flow surface 34 so as to be open
forward.

[0041] The flow surface 34 is a surface which is formed
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at the intermediate portion of the guide main body 30 in
the front-rear direction and which is configured to guide
the oil downward from above. The flow surface 34 in-
cludes a yarn contact surface 36 and an oil discharging
surface 37. The yarn contact surface 36 is a surface
which is formed below the discharge port 33 and which
faces substantially forward. The yarn contact surface 36
extends substantially in the up-down direction. The yarn
contact surface 36 is gradually and slightly curved rear-
ward toward, e.g., the lower side when viewed in the
cross section orthogonal to the width direction (see FIG.
4). However, the disclosure is not limited to this. The yarn
contact surface 36 may be provided as a substantially
flat surface along, e.g., the up-down direction. The yarn
contact surface 36 is configured to make contact with the
yarn Y running downward from above, and formed so as
to allow the oil to flow downward from above. In the yarn
contact surface 36, a position (position immediately be-
low the discharge port 33) with which the yarn Y firstly
makes contact is equivalent to the upper end of the yarn
contact surface 36. In the cross section cut along a di-
rection orthogonal to the width direction (see FIG. 4), a
point where the yarn Y leaves the yarn contact surface
36 is defined as a leaving point P1. The yarn Y immedi-
ately after leaving the yarn contact surface 36 runs along
a tangent between the yarn contact surface 36 and the
leaving point P1 (i.e., a part of a yarn path 101 through
which the yarn passes (see in FIG. 4) is equivalent to the
tangent).

[0042] Above the discharge port 33, a surface 39 is
formed so as to face at least forward in the same manner
as the yarn contact surface 36. The surface 39 extends
upward and rearward with respect to the discharge port
33. The yarn Y makes contact with the lower end (end
immediately above the discharge port 33) of the surface
39. The surface 39 is not included in the flow surface 34.
[0043] The oil discharging surface 37 is formed below
the yarn contact surface 36, and connected to the yarn
contact surface 36. The upper end of the oil discharging
surface 37 is connected to the lower end of the yarn con-
tact surface 36. The oil discharging surface 37 extends
(see FIG. 4) obliquely rearward and downward. In other
words, the distance between the oil discharging surface
37 and the yarn path 101 increases toward the down-
stream side in the oil flow direction. For example, at least
an upstream part of the oil discharging surface 37 is
formed as a substantially flat surface in the oil flow direc-
tion. The oil not adhering to the yarn Y flows downward
along the oil discharging surface 37, and then drops on
the collection passage 14 (see FIG. 2). Because of this,
the oil passes through the collection passage 14, and
then is collected in the collection box 15 (see FIG. 2).
[0044] The border between the yarn contact surface
36 and the oil discharging surface 37 is defined, e.g., as
below. At least the upstream part, in the oil flow direction,
of the oil discharging surface 37 is formed as a substan-
tially flat surface as described above. In this regard, for
example, in the cross section cut along a direction or-
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thogonal to the width direction, a point (see a point P2
shown in FIG. 4) where a linear line extending along the
outer edge of the upstream part of the oil discharging
surface 37 in the oil flow direction is separated from an
actual outer edge of the flow surface 34 is defined as the
upstream end (i.e., upper end) of the oil discharging sur-
face 37 inthe oil flow direction. The point P2 is also equiv-
alent to the downstream end (i.e., lower end) of the yarn
contact surface 36 in the oil flow direction. In the yarn
contact surface 36, for example, a range of up to 0.88
mm upward from the point P2 is defined as a downstream
end portion (i.e., lower end portion) of the yarn contact
surface 36 in the oil flow direction. The leaving point P1
described above is included in the downstream end por-
tion of the yarn contact surface 36 in the oil flow direction.
[0045] The paired regulating walls 35 are formed at a
front part of the guide main body 30, and extend in both
the front-rear direction and up-down direction. The paired
regulating walls 35 are provided on the left and right sides
of the yarn contact surface 36 and the oil discharging
surface 37. Paired regulating surfaces 38 (regulating sur-
faces 38a and 38b) are formed on inner sides, in the
width direction, of the respective paired regulating walls
35. The paired regulating surfaces 38 are formed on outer
sides, in the width direction, of at least the yarn contact
surface 36 and the oil discharging surface 37 (i.e., both
ends of the passage 31 in the width direction). The reg-
ulating surfaces 38a and 38b regulate the movement of
the yarn Y in the width direction, and prevent the oil flow-
ing through the passage 31 from spreading in the left-
right direction.

[0046] Recently, the presentinventors have found that
oil supplied to the oil applying guide 11 tends to be dis-
advantageously scattered or dropped down without be-
ing collected, depending on the thickness of the yarn Y
or the density of the oil. As a result of an earnest exam-
ination by the present inventors, it has been found that
the scattering of the oil, etc., occurs due to causes as
follows. That is, in the vicinity of the yarn Y immediately
after leaving the yarn contact surface 36, the oil may be
unintentionally accumulated in the space (see a space
S shown in FIG. 4) surrounded by the flow surface 34
(yarn contact surface 36 and oil discharging surface 37)
and the regulating surfaces 38a and 38b due to, e.g., an
influence of surface tension. When the oil is unintention-
ally accumulated in this way, the accumulated oil is scat-
tered from the passage 31 by being dragged by the yarn
Y going out from the oil applying guide 11. Because of
this, the scattering of the oil, etc., occurs.

[0047] The phenomenon described above is particu-
larly conspicuous as the thickness of the yarn Y decreas-
es. When the yarn Y is thin, among the oil flowing through
the passage 31, the oil flowing at both end portions of
the passage 31 in the width direction tends to flow toward
the downstream side in the oil flow direction without mak-
ing contact with the yarn Y (i.e., without adhering to the
yarn Y). Because of this, the oil tends to be accumulated
in the space S.
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[0048] Recently, the present inventors conceived an
idea of using a high density oil so as to decrease an
amount of water included in the oil in order to easily evap-
orate the water. However, the following problem may oc-
cur when a high density oil is used. That s, a high density
oil is typically high in kinematic viscosity, and does not
easily adhere to the yarn Y (e.g., the oil does not easily
enter the gaps between the filaments f in one yarn Y
made of plural filaments f). This increases an amount of
oil which flows toward the downstream side in the oil flow
direction without adhering to the yarn Y. Because of this,
the oil tends to be accumulated in the space S.

[0049] Therefore, in order to suppress the unintention-
al accumulation of the oil not adhering to the yarn Y, the
oil applying guide 11 of the first embodiment is structured
as follows.

(Details of Oil Applying Guide)

[0050] There is a distance between parts of the paired
regulating surfaces 38 (hereinafter, it may be simply re-
ferred to as "distance"). The parts are provided on both
sides, in the width direction, of the yarn contact surface
36. The distance decreases toward the lower side (the
downstream side in the oil flow direction) in order to com-
bine the filamentsf. In other words, in the oil flow direction,
the distance (distance G2) at the leaving point P1 (see
FIG. 4) is shorter than the distance (distance G1) at the
upstream end of the yarn contact surface 36, as shown
in FIG. 3. The distance G2 is the shortest distance be-
tween the regulating surfaces 38a and 38b which are
provided on the both sides, in the width direction, of the
yarn contact surface 36. In addition to that, the distance
G2 is shorter than a distance in a known product, and
0.35 mm or less (the distance in the known product is 0.
53 mm).

[0051] Because of this, the oil easily makes contact
with the yarn Y (i.e., easily adheres to the yarn Y) when
flowing through a narrow part of the passage 31. The
present inventors considered that it was therefore pos-
sible to decrease an amount of the oil flowing toward the
downstream side in the oil flow direction without adhering
to the yarn Y and, as a result, to suppress the accumu-
lation of oil in the space S.

[0052] As described above, the distance G2 is the
shortest distance between the regulating surfaces 38a
and 38b which are provided on the both sides, in the
width direction, of the yarn contact surface 36. Because
of this, the space S is small around the leaving point P1
and its surroundings so that the accumulation of the oll
is suppressed in the space S. As a result, the scattering
of the ail, etc., is further suppressed.

(Effect Test)
[0053] The present inventors carried out effect tests

as follows, in order to test an effect of providing the dis-
tance G2 which was shorter than the distance in the
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known product. To begin with, as an oil applying guide,
the present inventors prepared eight each of three differ-
ent samples (Example 1, Example 2, and Comparative
Example) described later.

[0054] The conditions of Examples and Comparative
Example regarding the oil applying guide will be speci-
fied. In Example 1, the distance G1 is 1.2 mm and the
distance G2 is 0.35 mm. In Example 2, the distance G1
is 0.9 mm and the distance G2 is 0.27 mm. In Compar-
ative Example (known product), the distance G1 is 1.8
mm and the distance G2 is 0.53 mm.

[0055] As examples of a yarn Y, two different FDY
yarns (48 filaments and 55 decitex, and 24 filaments and
44 decitex) which were made of polyester and which were
different from one another in thickness were used. As an
example of oil, oil in which the concentration in mass
percentage was 90 % was used. Whether the scattering
and dropping down of the oil occurred (occurrences of
the scattering and dropping down of the oil) was evalu-
ated while the oil was supplied to the oil applying guide
11 and the yarn'Y was caused to run. To be more specific,
whether the scattering of the oil, etc., occurred was
checked as follows. Whether the scattering of the oil oc-
curred was visually checked by putting light onto an ob-
servation target by, e.g., Clean Room Light NP-1 ("NP-
1" is a model number) which was available in a clean
room and which was produced by CSO CO., Ltd. Agreen
filter which was an attachment was attached to Clean
Room Light NP-1. The observed range was defined as
a range which was 30 mm to 180 mm below the lower
end of the oil applying guide.

[0056] To begin with, the evaluation result in which a
55 decitex yarn'Y is used is shown in a table on the upper
sidein FIG. 5. Intables, "the occurrences of the scattering
and dropping down of the oil" is evaluated with three lev-
els (i.e., "absence", "existence of scattering", and "exist-
ence of scattering and dropping down"). "Absence" indi-
cates a good result in which the scattering of the oil and
the dropping down of the oil are not observed. "Existence
of scattering" indicates that the scattering of the oil is
observed while the dropping down of the oil is not ob-
served. "Existence of scattering and dropping down" in-
dicates that the scattering of the oil and the dropping
down of the oil are observed.

[0057] In Example 1, six samples out of eight samples
were evaluated as "absence", two samples out of eight
samples were evaluated as "existence of scattering”, and
no sample out of eight samples was evaluated as "exist-
ence of scattering and dropping down". In Example 2,
similarly, six samples out of eight samples were evalu-
ated as "absence", two samples out of eight samples
were evaluated as "existence of scattering"”, and no sam-
ple out of eight samples was evaluated as "existence of
scatteringand droppingdown". In Comparative Example,
two samples out of eight samples were evaluated as "ab-
sence", five samples out of eight samples were evaluated
as "existence of scattering”, and one sample out of eight
samples was evaluated as "existence of scattering and



13 EP 3 865 444 A1 14

dropping down". As such, the effect to suppress the scat-
tering of the oil, etc., was particularly conspicuous when
the distance G2 was 0.35 mm or less. This is presumably
because the amount of the oil flowing toward the down-
stream side in the oil flow direction without adhering to
theyarn'Y decreases as described above and, as aresult,
the accumulation of the oil is able to be suppressed in
the space.

[0058] Subsequently, the evaluation result in which a
44 decitex yarnY is used is shown in a table on the lower
side in FIG. 5. In the evaluation result in which the 44
decitex yarn Y was used, the scattering and dropping
down of the oil tended to occur more frequently than in
the evaluation result in which the 55 decitex yarn Y was
used. This is presumably because the oil, among the oil
flowing through the passage 31, flowing at the both end
portions of the passage 31 in the width direction tends
to flow toward the downstream side in the oil flow direction
without making contact with the yarn Y (i.e., without ad-
hering to the yarn Y) as described above.

[0059] In Example 1, no sample was evaluated as "ab-
sence", three samples were evaluated as "existence of
scattering”, and five samples were evaluated as "exist-
ence of scattering and dropping down". In Example 2, no
sample was evaluated as "absence", six samples were
evaluated as "existence of scattering”, and two samples
were evaluated as "existence of scattering and dropping
down". In Comparative Example, no sample was evalu-
ated as "absence", one sample was evaluated as "exist-
ence of scattering", and seven samples were evaluated
as "existence of scattering and dropping down". As such,
the scattering of the oil occurred at all of the samples
whenthe 44 decitexyarn Y was used. However, the effect
to suppress the dropping down of the oil was observed
when the distance G2 was 0.35 mm or less. As such, the
scattering or dropping down of the oil was suppressed
by providing the short distance G2, irrespective of the
thickness of the yarn Y.

[0060] As described above, the distance G2 is short
and 0.35 mm or less. Because of this, oil easily makes
contact with ayarn Y (i.e., easily adheres to the yarn Y)
when the oil flows through the part of the passage 31,
which is narrow in width. It is therefore possible to de-
crease an amount of the oil flowing toward the down-
stream side in the oil flow direction without adhering to
the yarn Y, and with the result that the accumulation of
the oil is suppressed in the space S. Therefore, it is pos-
sible to suppress the unintentional accumulation of the
oil not adhering to the yarn Y in the oil applying guide 11.
[0061] Thedistance G2isthe shortestdistance among
the distances between the regulating surfaces 38a and
38b which are provided on the both sides, in the width
direction, of the yarn contact surface 36. Because of this,
the space in which the oil may be accumulated is small
at the leaving point P1 and its surroundings. As a result,
the scattering of the oil, etc., is further suppressed.
[0062] Becausetheyarn is typically spun out at high
speed from the spinning apparatus 2, the oil which is
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unintentionally accumulated is highly likely to be, e.g.,
scattered by being dragged by the yarn Y running at high
speed. It is especially effective to apply the oil applying
guide 11 to the spun yarn take-up machine 1 structured
in this way so as to suppress the unintentional accumu-
lation of the oil not adhering to the yarn Y.

[0063] When the oil is applied to the thin yarn Y which
is 55 decitex or less, among the oil flowing through the
passage 31, the oil flowing at the both end portions of
the passage 31 in the width direction tends to flow toward
the downstream side in the oil flow direction without mak-
ing contact with the yarn Y (i.e., without adhering to the
yarn Y). Because of this, an amount of the oil uninten-
tionally accumulated may be increased in the oil applying
guide 11. Itis especially effective to apply the oil applying
guide 11 to the spun yarn take-up machine 1 structured
in this way, so as to suppress the unintentional accumu-
lation of the oil not adhering to the yarn Y.

[0064] The high density oil the concentration of which
is 85 % or more in mass percentage is unlikely to adhere
tothe yarnY due to the high kinematic viscosity. Because
of this, an amount of the oil flowing toward the down-
stream side in the oil flow direction without adhering to
the yarn Y is increased. It is especially effective to apply
the oil applying guide 11 to the spun yarn take-up ma-
chine 1 structured in this way, so as to suppress the un-
intentional accumulation of the oil not adhering to the
yarn'Y.

<Second Embodiment>

[0065] The following will describe a second embodi-
ment of the present invention with reference to FIG. 6
and FIGs. 7(a) and 7(b). Components which are equiv-
alent to or the same as those in the first embodiment are
given the same reference numerals, and the descriptions
thereof are not repeated, if appropriate. FIG. 6 is a front
view of an oil applying guide 40 related to the second
embodiment. FIG. 7(a) is a cross section taken along a
line VII-VIl in FIG. 6. FIG. 7(b) is an enlarged view of a
region R1 indicated in FIG. 7(a)

[0066] Being similar to the oil applying guide 11 of the
first embodiment, the oil applying guide 40 (see FIG. 6
and FIGs. 7(a) and 7(b)) of the second embodiment is a
guide provided in the oil applicator 3 (see FIG. 1) of the
spun yarn take-up machine 1 (see FIG. 1).

(Oil Applying Guide)

[0067] The structure of the oil applying guide 40 will be
described. The oil applying guide 40 includes a guide
main body 50 (corresponding to the guide main body 30
of the oil applying guide 11) in which a passage 51 (cor-
responding to the passage 31 of the oil applying guide
11) is formed. The passage 51 includes a supply hole
52, a discharge port 53, a flow surface 54 (yarn contact
surface 56 and oil discharging surface 57), and paired
regulation walls 55 (regulating walls 55a and 55b).
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[0068] The supply hole 52 corresponds to the supply
hole 32 of the oil applying guide 11. The discharge port
53 corresponds to the discharge port 33 of the oil applying
guide 11. The flow surface 54 corresponds to the flow
surface 34 of the oil applying guide 11. The yarn contact
surface 56 corresponds to the yarn contact surface 36
of the oil applying guide 11. The oil discharging surface
57 corresponds to the oil discharging surface 37 of the
oil applying guide 11. The paired regulating walls 55 cor-
respond to the paired regulating walls 35 of the oil apply-
ing guide 11. Regulating surfaces 58 (regulating surfaces
58a and 58b) corresponding to the regulating surfaces
38 of the oil applying guide 11 are formed on the paired
regulating walls 55. Above the discharge port 53, a sur-
face 59 corresponding to the surface 39 of the oil applying
guide 11 is formed. The following will describe similarities
and differences between the oil applying guide 40 and
the oil applying guide 11.

[0069] The lower end portion of the yarn contact sur-
face 56 is defined in the same manner as in the oil ap-
plying guide 11. In the cross section cut along a direction
orthogonal to the width direction (see FIG. 7(a)), a point
where the yarn Y leaves the yarn contact surface 56 is
defined as a leaving point P3. The yarn Y immediately
after leaving the yarn contact surface 56 runs to draw a
tangent of the yarn contact surface 56, a contact point of
which is the leaving point P3 (i.e., a part of a yarn path
102 is equivalent to the tangent; the yarn Y passes
through the yarn path 102).

[0070] The upper end of the oil discharging surface 57
is connected to the lower end of the yarn contact surface
56. The distance between the oil discharging surface 57
and the yarn path 102 increases rearward and toward
the downstream side in the oil flow direction (see FIG.
7(a)). The entire oil discharging surface 57 is provided
as a substantially flat surface in the, e.g., oil flow direction
(i.e., substantially linear in the cross section cut along a
direction orthogonal to the width direction).

[0071] The border between the yarn contact surface
56 and the oil discharging surface 57 is defined, e.g., as
below in the same manner as in the oil applying guide
11. In other words, in the cross section cut along a direc-
tion orthogonal to the width direction, a point (see a point
P4 showninFIG. 7(a)) where alinearline extending along
the outer edge of the upstream part of the oil discharging
surface 57 in the oil flow direction is separated from an
actual outer edge of the flow surface 54 is defined as the
upstream end (i.e., upper end) of the oil discharging sur-
face 57 inthe oil flow direction. The point P4 is also equiv-
alent to the downstream end (i.e., lower end) of the yarn
contact surface 56 in the oil flow direction. In the yarn
contact surface 56, for example, an area which is within
0.61 mm or less above the point P4 is defined as a down-
stream end portion (i.e., lower end portion) of the yarn
contact surface 56 in the oil flow direction. The leaving
point P3 is included in the downstream end portion of the
yarn contact surface 56 in the oil flow direction. In the oil
discharging surface 57, for example, an area which is
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within 3 mm or less behind the point P4 is defined as an
upstream end portion of the yarn contact surface 57 in
the oil flow direction.

[0072] In the oil applying guide 40, the paired regulat-
ing surfaces 58 are formed on both sides, in the width
direction, of the yarn contact surface 56. However, the
paired regulating surfaces 58 are not formed on both
sides, in the width direction, of the oil discharging surface
57.In other words, on the downstream side of the leaving
point P3 in the oil flow direction, there is the part in which
the regulating surfaces 58a and 58b are not formed in
the passage 51. Because of this, on the downstream side
of the leaving point P3 in the oil flow direction, the space
(i.e., the space in which the oil may be accumulated)
surrounded by the flow surface 54 and the regulating
surfaces 58a and 58b is small. In this regard, the paired
regulating surfaces 58 are not formed on the both sides,
in the width direction, of the entire oil discharging surface
57 in FIG. 7(a).

[0073] The distance (hereinafter, it is simply referred
to as "distance") between the regulating surfaces 58a
and 58bin the width direction decreases toward the lower
side (the downstream side in the oil flow direction), in the
same manner as in the oil applying guide 11. In other
words, as shown in FIG. 5, the distance (distance G2)
provided at the leaving point P3 in the oil flow direction
is shorter than the distance (distance G1) provided at the
upstream end of the yarn contact surface 56 in the oil
flow direction. The distance G2 is the shortest distance
among the distances between the regulating surfaces
58a and 58b.

[0074] As shown in FIG. 7(a), in the cross section cut
along a direction orthogonal to the width direction, an
angle formed between the tangent (see the yarn path
102) of the yarn contact surface 56 the contact point of
which is the leaving point P3 and the upstream end por-
tion of the oil discharging surface 57 in the oil flow direc-
tion is defined as an angle 0a. In this regard, the angle
0a is preferably, e.g., 50 degrees or more. This is be-
cause, when the angle 6a is small, the oil may tend to be
accumulated due to increase of the influence of surface
tension in the space formed between the yarn Y imme-
diately after leaving the yarn contact surface 56 and the
oil discharging surface 57. By increasing the angle 0a to
50 degrees or more, the influence of surface tension is
decreased so as to suppress the accumulation of the oil
in the space formed between the yarn Y and the oil dis-
charging surface 57. This structure may be applied to the
oil applying guide 11 of the first embodiment.

[0075] As described in the second embodiment, when
the guide main body 50 is provided so that the yarn Y
running downward from above makes contact with the
yarn contact surface 56, an angle formed between the
oil discharging surface 57 and the vertical line is defined
as an angle 6b in the cross section cut along a direction
orthogonal to the width direction. To be more specific,
the angle 6b is an angle formed between the vertical line
and the surface of the upstream end portion (defined as
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above) of the oil discharging surface 57 in the oil flow
direction. It is preferable that the angle 6b is within, e.g.,
a range of 60 to 72 degrees. By increasing the angle 6b
to 60 degrees or more, the influence of surface tension
is decreased so as to suppress the accumulation of the
oil in the space formed between the yarn Y and the oll
discharging surface 57. In addition to that, because the
angle 6b is decreased to 72 degrees or less, the direction
of the oil discharging surface 57 is arranged to be close
to the vertical direction, so that the component of gravity
in the direction along the oil discharging surface 57 is
increased. Therefore, by the gravity, the oil is smoothly
discharged along the oil discharging surface 57. This
structure may be applied to the oil applying guide 11 of
the first embodiment.

[0076] As shown in FIG. 7(b), when a distance in the
front-rear direction between the leaving point P3 and the
front ends of the regulating walls 55 is defined as a dis-
tance L, the space (space in which the oil may be accu-
mulated) surrounded by the flow surface 54 and the reg-
ulating surfaces 58a and 58b can be decreased in size
by decreasing the distance L. In this regard, when the
distance L is excessively short, the oil may be scattered
to the front. It is therefore preferable that the distance L
is, e.g., 0.75 mm or more. This structure may be applied
to the oil applying guide 11 of the first embodiment.

(Effect Test)

[0077] The present inventors carried out effect tests
as follows in the same manner as in the first embodiment,
in order to test an effect of not providing the regulating
surfaces 58a and 58b on the both sides, in the width
direction, of the oil discharging surface 57. The present
inventors prepared eight each of two different samples
(Example 2 described above and Example 3 described
later) as an oil applying guide. Each sample used in Ex-
ample 3 is the oil applying guide 40 related to the second
embodiment. The sample used in Example 3 is substan-
tially the same as each sample (the oil applying guide
11) used in Example 2 described above, except that the
regulating surfaces 58a and 58b are not formed on the
both sides, in the width direction, of the oil discharging
surface 57 in the sample used in Example 3. That s, in
the sample used in Example 3, the distance G1 is 0.9
mm and the distance G2 is 0.27 mm. Conditions of the
effect tests such as the type of the yarn Y caused to run
and the density of the oil are the same as the conditions
of the effect tests described in the first embodiment.

[0078] To begin with, the evaluation result in which a
55 decitex yarn'Y is used is shown in a table on the upper
side in FIG. 8. In Example 3, eight samples out of eight
samples were evaluated as "absence", no sample out of
eight samples was evaluated as "existence of scattering”,
and no sample out of eight samples was evaluated as
"existence of scattering and dropping down". The eval-
uation resultin which a44 decitex yarn Y is used is shown
in a table on the lower side in FIG. 8. In Example 3, eight
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samples out of eight samples were evaluated as "ab-
sence", no sample out of eight samples was evaluated
as "existence of scattering”, and no sample out of eight
samples was evaluated as "existence of scattering and
dropping down". In both cases where the yarns Y which
were different for one another in thickness were caused
to run, the scattering and dropping down of the oil were
observed. This is presumably because, as described
above, the unintentional accumulation of the oil is sup-
pressed by the small space in which the oil may be ac-
cumulated.

[0079] As described above, on the downstream side
of the leaving point P3 in the oil flow direction, there is
the part in which the regulating surfaces 58a and 58b are
not formed. Because of this, on the downstream side of
the leaving point P3 in the oil flow direction, the space
(i.e., the space in which the oil may be accumulated)
surrounded by the flow surface 54 and the regulating
surfaces 58a and 58b is small. Therefore, in the oil ap-
plying guide 40, it is possible to suppress the uninten-
tional accumulation of the oil not adhering to the yarn Y.
[0080] Because the angle 6a described above is large,
i.e., 50 degrees or more so that the influence of surface
tension is decreased, the accumulation of the oil is sup-
pressed in the space formed between the yarn Y and the
oil discharging surface 57.

[0081] Because the angle 6b described above is within
the range of 60 to 72 degrees so that the influence of
surface tension is decreased, the accumulation of the oil
is suppressed in the space formed between the yarn Y
and the oil discharging surface 57. In addition to that, the
component of gravity in the direction along the oil dis-
charging surface 57 is increased. Therefore, by the grav-
ity, the oil is smoothly discharged along the oil discharg-
ing surface 57.

[0082] The following will describe modifications of the
second embodiment. Components which are equivalent
to or the same as those in the second embodiment are
given the same reference numerals, and the descriptions
thereof are not repeated, if appropriate.

(1) While the paired regulating surfaces 58 are not
formed on the both sides, in the width direction, of
the oil discharging surface 57 at all, the disclosure
is not limited to this. For example, the paired regu-
lating surfaces 58 may not be formed on both sides,
in the width direction, of the upstream end portion
(defined as above) of the oil discharging surface 57
in the oil flow direction and may be formed on the
both sides of the oil discharging surface 57 except
the upstream end portion. In other words, the paired
regulating surfaces 58 may be arranged as long as
the paired regulating surfaces 58 are not formed on
both sides, in the width direction, of at least the up-
stream end portion of the oil discharging surface 57
in the oil flow direction.

(2) While the above described distance G2 in Exam-
ple 3is 0.27 mm (i.e., the distance G2 in Example 3
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is the same as that in Example 2), the value of the
distance G2 is not limited to this. That is, the space
in which the oil may be accumulated is small in the
vicinity of the yarn Y immediately after leaving the
yarn contact surface 56 because the regulating sur-
faces 58a and 58b are not formed on the both sides,
in the width direction, of the upstream end portion of
the oil discharging surface 57 in the oil flow direction.
With this arrangement, the unintentional accumula-
tion of the oil not adhering to the yarn Y is sup-
pressed.

(3) While the angle 6a described above is preferably
50 degrees or more, the disclosure is not limited to
this. The angle 6a may be smaller than 50 degrees.
(4) While the angle 6b described above is preferably
within the range of 60 to 72 degrees, the disclosure
is not limited to this. The angle 6b may be smaller
than 60 degrees, or may be larger than 72 degrees.
(5) As described above, by increasing the angle 6a,
the accumulation of the oil is suppressedin the space
formed between the yarn Y and the oil discharging
surface 57. Meanwhile, when the angle 6b is in-
creased by increasing the angle 6a, the direction of
the oil discharging surface 57 is arranged to be close
to the horizontal direction. Therefore, the discharg-
ing efficiency of the oil by means of the gravity may
be decreased (especially, when the flowing of the oil
starts before the yarn Y runs, the discharging effi-
ciency of the oil is further decreased). To be more
specific, when it becomes difficult to discharge the
oil from the downstream part of the oil discharging
surface 57 in the oil flow direction, the oil may tend
to be accumulated also at the upstream part of the
oil discharging surface 57. As shown in FIG. 9, for
example, being different from the oil discharging sur-
face 57 described above, an entire oil discharging
surface 61 of the oil applying guide 60 may not be
formed as a substantially flat surface. The oil dis-
charging surface 61 includes, e.g., afirst discharging
surface 62 and a second discharging surface 63. The
first discharging surface 62 is a surface formed im-
mediately below the yarn contact surface 56 in an
oil discharging direction. In the cross section cut
along a direction orthogonal to the width direction,
an angle (first angle) formed between the first dis-
charging surface 62 and the vertical line is the angle
6b described above. The second discharging sur-
face 63 is a surface formed downstream of the first
discharging surface 62 in the oil discharging direc-
tion. The second discharging surface 63 is bent with
respect to the first discharging surface 62. In the
cross section cut along a direction orthogonal to the
width direction, when an angle (second angle)
formed between the second discharging surface 63
and the vertical line is defined as an angle 6c, the
angle 6c is smaller than the angle 6b. Because of
this, the angle 6c can be decreased even when the
angle 6b is increased. Itis therefore possible to sup-
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[0083]
to both the first embodiment and the second embodi-
ment.

press decrease of the discharging efficiency of the
oil by means of the gravity. To be more specific, it is
preferable that the angle 6c is 50 degrees or less.
The presentinventors found that the decrease of the
discharging efficiency of the oil was further reliably
suppressed by decreasing the angle 6c to 50 de-
grees or less. This modification may be applied to
the oil applying guide 11 of the first embodiment. In
this regard, the angles 6a and 6b may be within, e.g.,
the range shown in the second embodiment. How-
ever, the disclosure is not limited to this.

The following will describe modifications related

(1) The part of the yarn path 101 (yarn path 102),
which is provided downstream of the leaving point
P1 (leaving point P3) in the yarn running direction,
is the same as the tangent the contact point of which
is the leaving point P1 (leaving point P3). However,
the disclosure is not limited to this. For example, the
yarn Y may be bent rearward at the point where the
yarn 'Y leaves the yarn contact surface 36 (yarn con-
tact surface 56) formed as a substantially flat sur-
face.

(2) While the distance G2 described above is the
shortest distance among the distances in the width
direction between the paired regulating surfaces 38
(paired regulating surfaces 58), the disclosure is not
limited to this. The distance may be the shortest dis-
tance provided upstream or downstream of the po-
sition where, e.g., the leaving point P1 (leaving point
P3) is provided in the oil flow direction.

(3) While each of the oil applying guides 11 and 40
is provided in the spun yarn take-up machine 1, the
disclosure is not limited to this. Each of the oil apply-
ing guide 11 and 40 may be provided in a textile
machine which is different from the spun yarn take-
up machine 1 and which is configured to cause yarns
to run downward from above.

Claims

An oil applying guide (11) which applies oil to a yarn
(Y) running downward from above, the oil applying
guide (11) comprising

a guide main body (30) in which a passage (31) al-
lowing the oil to flow downward from above is formed,
and

the passage (31) including:

a yarn contact surface (36) with which the yarn
(Y) makes contact, the yarn (Y) leaving the yarn
contact surface (36) at a downstream end por-
tion of the yarn contact surface (36) in an oil flow
direction in which the oil flows;
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an oil discharging surface (37) which allows the
oil to be discharged, which is provided down-
stream of the yarn contact surface (36) in the oil
flow direction, and which is formed so that a dis-
tance between the oil discharging surface (37)
and a yarn path (101) increases toward a down-
stream side in the oil flow direction; and

paired regulating surfaces (38) formed at both
ends, in a width direction of the passage (31),
of the passage (31), and

on the yarn contact surface (36), the minimum
distance in the width direction between the
paired regulating surfaces (38) being 0.35 mm
or less.

An oil applying guide (40, 60) which applies oil to a
yarn (Y) running downward from above, the oil ap-
plying guide (40, 60) comprising

a guide main body (50) in which a passage (51) al-
lowing the oil to flow downward from above is formed,
and

the passage (51) including:

a yarn contact surface (56) with which the yarn
(Y) makes contact, the yarn (Y) leaving the yarn
contact surface (56) at a downstream end por-
tion of the yarn contact surface (56) in an oil flow
direction in which the oil flows;

an oil discharging surface (57, 61) which allows
the oil to be discharged, which is provided down-
stream of the yarn contact surface (56) in the oil
flow direction, and which is formed so that a dis-
tance between the oil discharging surface (57,
61) and a yarn path (102) increases toward a
downstream side in the oil flow direction; and
paired regulating surfaces (58) formed at both
ends, in a width direction of the passage (51),
of the passage (51) ,

the paired regulating surfaces (58) being formed
on both sides, in the width direction, of the yarn
contact surface (56), and not being formed on
both sides, in the width direction, of at least an
upstream end portion of the oil discharging sur-
face (57, 61) in the oil flow direction.

3. Theoil applying guide (11, 40, 60) according to claim

1 or 2, wherein, the minimum distance in the width
direction between the regulating surfaces (38, 58)
formed on the both sides of the yarn contact surface
(36, 56) is the shortest at a position where the yarn
(Y) leaves the yarn contact surface (36, 56).

The oil applying guide (40, 60) according to any one
of claims 1 to 3, wherein, in a cross section cut along
adirection orthogonal to the width direction, an angle
(6a) formed between a yarn path (102) extending
from a point (P3) where the yarn (Y) leaves the yarn
contact surface (56) toward a downstream side in a
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yarn running direction and an upstream end portion,
in the oil flow direction, of the oil discharging surface
(57, 61) is 50 degrees or more.

The oil applying guide (40, 60) according to any one
of claims 1 to 4, wherein, when the guide main body
(50) is provided so that the yarn (Y) running down-
ward from above makes contact with the yarn contact
surface (56), an angle (6b) formed between the oil
discharging surface (57, 61) and the vertical line is
within arange of 60 to 72 degrees in the cross section
cut along a direction orthogonal to the width direc-
tion.

The oil applying guide (60) according to claim 1 or
2, wherein, the oil discharging surface (61) includes:

a first discharging surface (62) provided down-
stream of the yarn contact surface (56) in the oil
flow direction; and

a second discharging surface (63) which is pro-
vided downstream of the first discharging sur-
face (62) in the oil flow direction and which is
bent with respect to the first discharging surface
(62), and

when the guide main body (50) is provided so
that the yarn (Y) running downward from above
makes contact with the yarn contact surface
(56), as compared to a first angle (6b) formed
between the first discharging surface (62) and
the vertical line, a second angle (6c) formed be-
tween the second discharging surface (63) and
the vertical line being small in the cross section
cut along a direction orthogonal to the width di-
rection.

The oil applying guide (60) according to claim 6,
wherein, the second angle (6c)is 50 degrees or less.

A spun yarn take-up machine (1) comprising: a spin-
ning apparatus (2) configured to spin out a yarn (Y);
a take-up apparatus (5) configured to take up the
yarn (Y) spun out from the spinning apparatus (2)
and to wind the yarn (Y) onto a bobbin (B); and the
oil applying guide (11, 40, 60) according to any one
of claims 1 to 7, which is provided between the spin-
ning apparatus (2) and the take-up apparatus (5) in
the yarn running direction.

The spun yarn take-up machine (1) according to
claim 8, wherein, the spinning apparatus (2) is con-
figured to be able to spin out yarns (Y) each of which
is 55 decitex or less in thickness.

The spun yarn take-up machine (1) according to
claim 8 or 9, further comprising an oiling device (12)
configured to be able to supply oil in which the con-
centration in mass percentage is 85 & or more to the
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oil applying guide (11, 40, 60).
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