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(54) YARN HEATER

(57) The acceleration by a roller of an accompanied
flow running from an yarn inlet to a yarn outlet of a thermal
insulation box along the running direction of a yarn is
restrained, and heat energy loss due to the discharge of
hot air through the yarn outlet is restrained as much as
possible. A heating-drawing unit 7 includes a thermal in-
sulation box 16 having a yarn inlet 16a and a yarn outlet
16b and five godet rollers 11a to 11e which are yarn heat-

ing rollers. A yarn Y introduced into the thermal insulation
box 16 through the yarn inlet 16a is wound onto each of
the five godet rollers 11a to 11e at a winding angle of
less than 270 degrees. For each of the five godet rollers
11a to 11e, a flow blocking plate 30 is provided to extend
from the outside of the roller 11 toward a yarn separation
position P1 on the outer circumference of the roller 11.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a yarn heater
configured to heat yarns.
[0002] Patent Literature 1 (Japanese Unexamined
Patent Publication No. 2014-173212) recites an appara-
tus for drawing and thermally treating yarns spun out from
a spinning apparatus. This apparatus includes five godet
rollers each of which is a yarn heating roller and a thermal
insulation box housing the five godet rollers.
[0003] In the thermal insulation box, a slit (yarn inlet)
through which the yarns from the spinning apparatus are
introduced into the thermal insulation box and a slit (yarn
outlet) through which the yarns having been drawn and
thermally treated in the thermal insulation box are taken
out are formed. The yarns introduced into the thermal
insulation box through the yarn inlet are wound onto each
of the five godet rollers in the thermal insulation box at a
winding angle of less than 270 degrees (so-called partial
winding). The yarns introduced through the yarn inlet are
serially fed by the five godet rollers, and are taken out
through the yarn outlet after going through a process be-
low.
[0004] Among the five godet rollers, two rollers on the
downstream (yarn outlet side) in the yarn running direc-
tion are higher in heating temperature than three rollers
on the upstream (yarn inlet side). Furthermore, the two
rollers on the downstream are higher in yarn feeding
speed than the three rollers on the upstream. The yarns
introduced into the thermal insulation box through the
yarn inlet are, to begin with, preliminarily heated to a pre-
determined glass transition temperature by the three roll-
ers on the upstream. Subsequently, the preliminarily-
heated yarns are drawn by the yarn feeding speed dif-
ference between the upstream roller and the downstream
roller. The yarns after drawn are heated to a higher tem-
perature by the two downstream rollers and the drawn
state is thermally set, and then the yarns are taken out
through the yarn outlet.

SUMMARY OF THE INVENTION

[0005] In the apparatus recited in Patent Literature 1,
the yarns introduced into the thermal insulation box
through the yarn inlet are heated by the five godet rollers
and taken out from the thermal insulation box through
the yarn outlet. In this regard, in the vicinity of the outer
circumference of each roller, an accompanied flow is
generated as the air around the roller flows in the circum-
ferential direction in accordance with the rotation of the
roller. Furthermore, an accompanied flow generated by
a roller flows to a neighboring roller along the running
yarns, and the speed of the accompanied flow is accel-
erated by the rotation of the neighboring roller. For this
reason, as the yarns are fed serially by the five rollers,
the speed of the flow accompanied with the yarns in-

creases toward the yarn outlet (see FIG. 3 which is ex-
plained in an embodiment). As a result, a lot of hot air is
discharged from the yarn outlet, and hence the loss of
heat energy is significant.
[0006] An object of the present invention is to restrain
an accompanied flow, which runs along the running di-
rection of yarns from a yarn inlet to a yarn outlet of a
thermal insulation box, from being accelerated by rollers,
and to minimize heat energy loss due to the discharge
of hot air through the yarn outlet.
[0007] According to the first aspect of the invention, a
yarn heater includes: a thermal insulation box provided
with a yarn inlet through which a yarn is introduced and
a yarn outlet through which the yarn is taken out; and
rollers which are housed in the thermal insulation box,
include a yarn heating roller configured to heat the yarn,
and are configured to feed the yarn from the yarn inlet to
the yarn outlet, the yarn introduced into the thermal in-
sulation box through the yarn inlet being wound onto each
of the rollers at a winding angle of less than 270 degrees,
the yarn heater further comprising a first flow blocker
which is provided for at least one of the rollers and ex-
tends from the outside of the at least one of the rollers
toward a part of a wound region of the outer circumfer-
ence of the at least one of the rollers, the wound region
being a region where the yarn is wound and the part being
a downstream part in a yarn running direction.
[0008] In the present invention, the yarn is wound onto
each of the rollers housed in the thermal insulation box
at a winding angle of less than 270 degrees, and the yarn
is serially fed by the rollers. According to this arrange-
ment, an accompanied flow generated by the rotation of
a roller flows to the next roller in accordance with the
running of the yarn, and the flow rate may be increased
by the rotation of the next roller.
[0009] In this regard, according to the present inven-
tion, first of all, for at least one of the rollers housed in
the thermal insulation box, the first flow blocker extending
toward the outer circumference of the roller is provided.
The acceleration of the accompanied flow running along
the running direction of the yarn occurs at a part of each
roller where the yarn is wound. For this reason, according
to the present invention, the first flow blocker extends
from the outside of the roller toward a downstream part
in the yarn running direction of the yarn wound region on
the outer circumference of the roller. With this arrange-
ment, an accompanied flow is blocked by the first flow
blocker in a region where the accompanied flow is accel-
erated by the rotation of the roller, and hence a high-
speed accompanied flow is restrained from running from
that roller toward the downstream in the running direction
of the yarn. The speed of the accompanied flow running
toward the yarn outlet is therefore reduced, with the result
that heat energy loss is restrained.
[0010] According to the second aspect of the invention,
the yarn heater of the first aspect is arranged such that
the first flow blocker extends toward a part of the wound
region of the outer circumference of the at least one of
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the rollers, which part is between a yarn separation po-
sition where the yarn is separated from the at least one
of the rollers and a position which is on the upstream in
the yarn running direction of the yarn separation position
by 60 degrees.
[0011] To certainly restrain the accompanied flow ac-
celerated by the rotation of the roller from running toward
the downstream in the yarn running direction of the roller,
the accompanied flow is preferably blocked at a part of
the wound region of the roller which part is as close to
the most downstream part as possible. In the present
invention, the first flow blocker extends toward a part of
the wound region on the outer circumference of the roller,
which part is between the yarn separation position and
a position on the upstream of the yarn separation position
by 60 degrees. This ensures that a high-speed accom-
panied flow is restrained from running from the roller to-
ward the downstream in the running direction of the yarn.
[0012] According to the third aspect of the invention,
the yarn heater of the first or second aspect is arranged
such that the first flow blocker extends toward the yarn
separation position in the wound region on the outer cir-
cumference of the at least one of the rollers.
[0013] In the present invention, the first flow blocker
extends toward the yarn separation position (i.e., the end
of the wound region of the yarn). On this account, the
accompanied flow is blocked by the first flow blocker at
the position where the acceleration of the accompanied
flow by the rotation of the roller is completed, and hence
a high-speed accompanied flow is restrained from run-
ning from the roller toward the downstream in the running
direction of the yarn.
[0014] According to the fourth aspect of the invention,
the yarn heater of any one of the first to third aspects is
arranged such that the first flow blocker is provided at a
last roller which is the most downstream roller in the yarn
running direction among the rollers.
[0015] The yarn sent out from the last roller is taken
out of the thermal insulation box through the yarn outlet.
On this account, heat energy loss is large if the accom-
panied flow at the last roller directly runs downstream. In
the present invention, to restrain a high-speed accom-
panied flow from running from the last roller toward the
downstream, the first flow blocker is provided at least for
the last roller.
[0016] According to the fifth aspect of the invention,
the yarn heater of the fourth aspect is arranged such that
the first flow blocker is provided for each of the last roller
and at least one of the rollers on the upstream in the yarn
running direction of the last roller.
[0017] When the first flow blocker is provided only for
the last roller and no first flow blocker is provided for the
rollers on the upstream of the last roller, the accompanied
flow is accelerated until reaching the last roller, and hence
the speed of the accompanied flow at the last roller is
significantly high. When such a high-speed accompanied
flow is blocked by the first flow blocker provided at the
last roller, a part of the accompanied flow may flow back-

ward toward the rollers on the upstream of the last roller.
For this reason, in the present invention, the first flow
blocker is provided not only for the last roller but also for
at least one of the rollers on the upstream of the last
roller. In this arrangement, the acceleration of the accom-
panied flow running along the yarn is restrained at a roller
on the upstream of the last roller, before reaching the last
roller. With this, the speed of the accompanied flow at
the last roller is restrained to be low, and hence backward
flow due to the collision of the accompanied flow with the
first flow blocker is restrained.
[0018] According to the sixth aspect of the invention,
the yarn heater of any one of the first to third aspects is
arranged such that the rollers include a first roller and a
second roller which is on the downstream in the yarn
running direction of the first roller and is higher in yarn
feeding speed than the first roller, and the first flow block-
er is provided at least for the second roller.
[0019] The higher the yarn feeding speed of a roller is,
the more the accompanied flow is accelerated. In the
present invention, to effectively restrain the speed of the
accompanied flow, the first flow blocker is provided for
at least the second roller which is high in the yarn feeding
speed.
[0020] According to the seventh aspect of the inven-
tion, the yarn heater of any one of the first to sixth aspects
is arranged such that the first flow blocker is provided for
each of the all rollers.
[0021] In the present invention, because the acceler-
ation of the accompanied flow is restrained at each of
the rollers, the speed of the accompanied flow dis-
charged through the yarn outlet is certainly restrained.
[0022] According to the eighth aspect of the invention,
the yarn heater of any one of the first to seventh aspects
further includes a second flow blocker which is provided
for at least one of the rollers and extends from the outside
of the at least one of the rollers toward a part of the wound
region of the outer circumference of the at least one of
the rollers, the part being an upstream part in the yarn
running direction.
[0023] In the present invention, in the wound region of
the roller, the second flow blocker is provided on the up-
stream in the yarn running direction in addition to the first
flow blocker provided on the downstream in the yarn run-
ning direction. As such, on the outer circumference of
the roller, the flow blockers are provided on the start side
and the end side of the section where the accompanied
flow is accelerated and the yarn is wound, respectively,
ad hence the acceleration of the accompanied flow by
the rotation of the roller is further certainly restrained.
[0024] According to the ninth aspect of the invention,
the yarn heater of any one of the first to eighth aspects
is arranged such that the first flow blocker is movable
between a near position which is close to the outer cir-
cumference of a corresponding roller and a retracted po-
sition which is farther from the outer circumference of the
roller than the near position is.
[0025] To restrain the accompanied flow accelerated
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by the rotation of the roller from running toward the down-
stream, the first flow blocker preferably extends to be as
close to the outer circumference of the roller as possible.
However, when the first flow blocker is provided in the
vicinity of the outer circumference of the roller, yarn place-
ment onto the roller is difficult. In this regard, in the
present invention, the first flow blocker is movable be-
tween the near position and the retracted position. Be-
cause the first flow blocker is moved to the retracted po-
sition at the time of yarn placement to temporarily sepa-
rate the first flow blocker from the roller, the yarn place-
ment onto the roller is easily done.
[0026] According to the tenth aspect of the invention,
the yarn heater of the ninth aspect further includes a bi-
asing member configured to bias the first flow blocker
toward the near position.
[0027] At the time of yarn placement onto the roller, an
operator pushes up the first flow blocker at the near po-
sition against the biasing member to move the first flow
blocker to the retracted position, and then performs the
yarn placement onto the roller. When the yarn placement
onto the roller is finished and the first flow blocker is no
longer pushed up, the first flow blocker naturally returns
from the retracted position to the near position thanks to
biasing force of the biasing member. This prevents erro-
neous yarn processing performed when the first flow
blocker is still at the retracted position as the operator
forgets to return the first flow blocker from the retracted
position to the near position after the yarn placement.
[0028] According to the eleventh aspect of the inven-
tion, the yarn heater of any one of the first to tenth aspects
is arranged such that the distance between the first flow
blocker and the outer circumference of a corresponding
roller is 10mm or shorter.
[0029] To restrain the accompanied flow running along
the outer circumference of the roller, the first flow blocker
is preferably positioned to be as close to the outer cir-
cumference of the roller as possible. To be more specific,
the distance between the first flow blocker and the outer
circumference of the roller is preferably 10mm or shorter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030]

FIG. 1 is a schematic diagram of a spun yarn take-
up apparatus of an embodiment.
FIG. 2 is a cross section of a heating-drawing unit.
FIG. 3 explains how an accompanied flow runs in a
thermal insulation box.
FIG. 4 is an enlarged view of the last godet roller in
FIG. 2 and its surroundings.
FIG. 5 is an enlarged view of the last godet roller of
a modification and its surroundings.
FIG. 6 is an enlarged view of the last godet roller of
another modification and its surroundings.
FIG. 7 is a cross section of a heating-drawing unit of
a further modification.

FIG. 8 is a cross section of a heating-drawing unit of
a further modification.
FIG. 9 is a cross section of a heating-drawing unit of
a further modification.
FIG. 10 is an enlarged view of the last godet roller
of a further modification and its surroundings.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0031] The following will describe an embodiment of
the present invention. FIG. 1 is a schematic diagram of
a spun yarn take-up apparatus of the present embodi-
ment. As shown in FIG. 1, the spun yarn take-up appa-
ratus 1 includes a spun yarn drawing apparatus 3 and a
take-up winder 4.
[0032] A molten fibrous material such as polyester,
which is serially spun out from spinnerets of a spinning
apparatus 2, is solidified by cooling wind blown thereon
at a cooling cylinder 5, and becomes yarns Y. The spun
yarn drawing apparatus 3 is provided below the cooling
cylinder 5 to draw the yarns Y sent out downward from
the cooling cylinder 5. The spun yarn drawing apparatus
3 includes an oil guide 6 and a heating-drawing unit 7 (a
yarn heater of the present invention).
[0033] The oil guide 6 is configured to apply oil to the
yarns Y spun out from the spinning apparatus 2. The
yarns Y to which the oil has been applied by the oil guide
6 are fed to a heating-drawing unit 7 including five godet
rollers 11a to 11e, via a guide roller 17.
[0034] FIG. 2 is a cross section of the heating-drawing
unit 7. As shown in FIG. 1 and FIG. 2, the heating-drawing
unit 7 includes a thermal insulation box 16 and the five
godet rollers 11a to 11e housed in the thermal insulation
box 16. The thermal insulation box 16 is a box formed of
a heat insulating material. In one side wall member (a
right side wall member in FIG. 1 and FIG. 2) of the thermal
insulation box 16, a yarn inlet 16a for introducing the
yarns Y into the thermal insulation box 16 and a yarn
outlet 16b for taking the yarns Y out from the thermal
insulation box 16 are formed. The yarn inlet 16a is formed
at a lower end portion of the side wall member of the
thermal insulation box 16, whereas the yarn outlet 16b
is formed at an upper end portion of the side wall member
of the thermal insulation box 16. In the thermal insulation
box 16, five partition plates 21 to 25 are provided to form
spaces in which the five godet rollers 11a to 11e are
housed, respectively.
[0035] Among the five godet rollers 11a to 11e, the
godet roller 11a is provided in the vicinity of a bottom
portion of the thermal insulation box 16. Above this godet
roller 11, the other four godet rollers 11b to 11e are pro-
vided to be staggered in the left-right direction in the fig-
ure. The yarns Y introduced into the thermal insulation
box 16 through the yarn inlet 16a are wound onto the five
godet rollers 11a to 11e one by one from the lowest godet
roller 11. The yarns Y are wound onto each of the five
godet rollers 11a to 11e at a winding angle θ of less than
270 degrees. In other words, the yarns Y are wound onto
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each of the godet rollers 11a to 11e once or less than
once. The yarns Y serially fed by the five godet rollers
11a to 11e therefore run from the yarn inlet 16a to the
yarn outlet 16b along a meandering yarn path which does
not cross itself on a plane in parallel to the plane of FIG. 2.
[0036] The five godet rollers 11a to 11e are rotationally
driven by unillustrated motors, respectively. Each of the
five godet rollers 11a to 11e is a yarn heating roller which
includes a heater and heats the yarns while feeding them.
[0037] Among the five godet rollers 11, lower three
godet rollers 11a to 11c (first rollers of the present inven-
tion) on the upstream in the yarn running direction are
yarn heating rollers for heating the yarns Y to a drawable
temperature. In cases of yarns made of polyester fibers,
the glass transition temperature of the yarns Y is about
80degrees centigrade, and the heating temperature (roll-
er surface temperature) of the three godet rollers 11a to
11c is arranged to be slightly higher than this glass tran-
sition temperature (e.g., 80 to 95 degrees centigrade).
In the meanwhile, the upper two godet rollers 11d and
11e (second rollers of the present invention) on the down-
stream in the yarn running direction are yarn heating roll-
ers for thermally setting the drawn yarns Y. The heating
temperature (roller surface temperature) of the two godet
rollers 11d and 11e is arranged to be higher than the
heating temperature of the lower three godet rollers 11a
to 11c (e.g., 120 to 150 degrees centigrade). Further-
more, the yarn feeding speeds of the upper two godet
rollers 11d and 11e are higher than those of the lower
three godet rollers 11a to 11c. For each of the five godet
rollers 11a to 11e, the temperature of the heater 20 (heat-
ing of the yarns Y) and the rotation of a motor (yarn feed-
ing speed) are controlled by a controller 8.
[0038] As shown in FIG. 2, outside each of the five
godet rollers 11a to 11e, a flow blocking plate 30 (a first
flow blocker of the present invention) is provided. The
details of this flow blocking plate 30 and effects thereof
will be given later.
[0039] The yarns Y introduced into the thermal insula-
tion box 16 are, to begin with, preliminarily heated to a
drawable temperature, i.e., the glass transition temper-
ature, while being fed by the lower three godet rollers
11a to 11c. Subsequently, the yarns Y having been pre-
liminarily heated to the glass transition temperature are
drawn on account of the difference in the yarn feeding
speed between the two godet rollers 11c and 11d. Fur-
thermore, the yarns Y are heated to higher temperatures
while being fed by the upper two godet rollers 11d and
11e, with the result that the drawn state of the yarns Y is
thermally set. The yarns Y drawn as above are taken out
from the thermal insulation box 16 through the yarn outlet
16b and fed to the yarn winding device 4 by the guide
roller 18.
[0040] The yarn winding device 4 is provided below
the spun yarn drawing apparatus 3. This yarn winding
device 4 includes members such as a bobbin holder 27
and a contact roller 28. The bobbin holder 27 is shaped
to be long in the direction orthogonal to the plane of FIG.

1 and is rotationally driven by an unillustrated motor. To
this bobbin holder 27, a plurality of bobbins 29 are at-
tached side by side along the axial direction of the bobbin
holder 27. The yarn winding device 4 rotates the bobbin
holder 27 to simultaneously wind the yarns Y onto the
bobbins 29, so as to form wound packages 9. The contact
roller 28 makes contact with the surfaces of the wound
packages 9 and applies a predetermined contact pres-
sure thereto, in order to adjust the shape of each wound
package 9.
[0041] Now, the flow blocking plates 30 provided in the
thermal insulation box 16 will be described. FIG. 3 ex-
plains how the accompanied flow runs in the thermal in-
sulation box 16. As discussed earlier, the yarns Y intro-
duced into the thermal insulation box 16 through the yarn
inlet 16a is wound on each of the five godet rollers 11a
to 11e at a winding angle of less than 270 degrees. On
this account, as shown in FIG. 2 and FIG. 3, the yarns Y
run from the yarn inlet 16a to the yarn outlet 16b along
a meandering yarn path which does not cross itself on a
plane in parallel to the plane of the figure. In this regard,
as indicated by arrows in FIG. 3, in the vicinity of the outer
circumference of each roller 11, the air around the roller
flows in the circumferential direction in accordance with
the rotation of the roller 11, with the result that an accom-
panied flow 40 is generated. To begin with, the accom-
panied flow 40 generated at the godet roller 11a which
is close to the yarn inlet 16a flows to the next godet roller
11b along the yarn path, and the accompanied flow 40
is accelerated by the rotation of this godet roller 11b. As
this acceleration of the accompanied flow 40 is repeated,
the speed of the accompanied flow 40 increases toward
the yarn outlet 16b as the yarns Y are serially fed by the
five godet rollers 11a to 11e.
[0042] On this account, at, in particular, the godet roller
11e (a last roller in the present invention) which is the
most downstream roller in the yarn running direction, the
speed of the accompanied flow 40 is significantly high.
As the hot air in the thermal insulation box 16 is dis-
charged through the yarn outlet 16b by the accompanied
flow 40 together with the yarns Y, heat energy loss is
great. In the present embodiment, to restrain the accom-
panied flow 40 running together with the yarns Y from
being accelerated by the rotation of each of the godet
rollers 11a to 11e, the flow blocking plate 30 is provided
for each of the godet rollers 11a to 11e to block the ac-
companied flow 40 running along the outer circumfer-
ence of each roller.
[0043] FIG. 4 is an enlarged view of the last godet roller
11e shown in FIG. 2 and its surroundings. As shown in
FIG. 2 and FIG. 4, each flow blocking plate 30 is attached
to the inner wall surface of the thermal insulation box 16
or to each of the partition plates 22 to 25 with a mounting
member 31 therebetween. The flow blocking plate 30 is
connected with the mounting member 31 to be rotatable
by a hinge 32. With this arrangement, the leading end of
the flow blocking plate 30 is movable between a near
position (indicated by full lines) where the leading end is
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close to the outer circumference of the corresponding
godet roller 11 (11a to 11e) and a retracted position (in-
dicated by two-dot chain lines) where the leading end is
far from the near position. The flow blocking plate 30 is
biased toward the near position by a torsion spring 33 (a
biasing member of the present invention) provided on
the hinge 32.
[0044] The acceleration of the accompanied flow 40
running along the yarn running direction is generated at
a wound region (section a in FIG. 4) where the yarns Y
are wound onto the outer circumference of each of the
five godet rollers 11a to 11e. In consideration of this, the
flow blocking plate 30 extends from the outer side of the
corresponding godet roller 11 toward a downstream part
in the yarn running direction of the wound region (section
a). To certainly restrain the accompanied flow accelerat-
ed by the rotation of the godet roller 11 from running
toward the downstream in the yarn running direction of
the roller 11, the accompanied flow is preferably blocked
at a part of the wound region of the roller 11 which part
is as close to the most downstream part as possible. In
this regard, in the present embodiment, the flow blocking
plate 30 extends toward the end of the section a, i.e.,
toward a yarn separation position P1 where the yarns Y
wound onto the godet roller 11 leave the godet roller 11.
[0045] With this arrangement, an accompanied flow is
blocked by the flow blocking plate 30 in a region where
the accompanied flow is accelerated by the rotation of
the godet roller 11, and hence a high-speed accompa-
nied flow is restrained from running from that roller 11
toward the downstream in the running direction of the
yarns Y. In particular, in the present embodiment, the
flow blocking plate 30 extends toward the yarn separation
position P1 (i.e., the end of the wound region of the yarns
Y). On this account, the accompanied flow 40a is blocked
by the flow blocking plate 30 at the position where the
acceleration of the accompanied flow by the rotation of
the roller 11 is completed, and hence a high-speed ac-
companied flow is restrained from running from the roller
11 toward the downstream in the running direction of the
yarns Y. With this, the speed of the accompanied flow
40b running from the last godet roller 11e toward the yarn
outlet 16b is reduced, with the result that heat energy
loss is restrained.
[0046] A result of study on the suppression of the ac-
companied flow by the flow blocking plate 30 is as below.
In FIG. 4, when the yarn feeding speed (Vf) of the yarns
Y fed by the godet roller 11 was 4500m/min, the speed
(V1a) of the accompanied flow on the upstream in the
yarn running direction of the flow blocking plate 30 was
16.4m/s. In the meanwhile, the speed (V1b) of the ac-
companied flow on the downstream in the yarn running
direction of the flow blocking plate 30 was decreased to
3.12m/s.
[0047] In addition to the above, in the present embod-
iment, the flow blocking plates 30 are provided for all of
the five godet rollers 11a to 11e. Because the accelera-
tion of the accompanied flow 40 is restrained at each of

the five godet rollers 11a to 11e, the speed of the accom-
panied flow 40 discharged from the thermal insulation
box 16 through the yarn outlet 16b is certainly restrained.
[0048] To restrain the accompanied flow accelerated
by the rotation of each godet roller 11 from running toward
the downstream, the flow blocking plate 30 is preferably
positioned to be as close to the outer circumference of
each godet roller 11 as possible. For example, the dis-
tance d between the leading end of the flow blocking
plate 30 and the outer circumference of the godet roller
11 is preferably 10mm or shorter.
[0049] In regard to the above, when the flow blocking
plate 30 is provided in the vicinity of the outer circumfer-
ence of the godet roller 11, yarn placement onto the godet
roller 11 is difficult. In particular, when an operator per-
forms yarn placement onto each roller 11 by inserting a
suction gun sucking and retaining yarns into a space be-
tween the godet rollers 11, such yarn placement is difficult
when the flow blocking plate 30 is provided in the vicinity
of the outer circumference of the godet roller 11.
[0050] In this connection, the flow blocking plate 30 is
arranged to be movable between the near position and
the retracted position. Because the flow blocking plate
30 can be temporarily moved away from the godet roller
11 by moving the flow blocking plate 30 to the retracted
position at the time of the yarn placement, the yarn place-
ment onto each godet roller 11 is easily done.
[0051] In addition to the above, the flow blocking plate
30 is biased toward the near position by the torsion spring
33. At the time of the yarn placement onto the godet roller
11, the operator pushes up the flow blocking plate 30 at
the near position against the biasing force of the torsion
spring to move the flow blocking plate to the retracted
position, and then performs the yarn placement onto the
roller 11. When the yarn placement onto the godet roller
11 is finished and the flow blocking plate 30 is no longer
pushed up, the flow blocking plate 30 naturally returns
from the retracted position to the near position thanks to
the biasing force of the torsion spring 33. This prevents
erroneous yarn processing performed when the flow
blocking plate 30 is still at the retracted position as the
operator forgets to return the flow blocking plate 30 from
the retracted position to the near position after the yarn
placement.
[0052] In addition to the above, in the present embod-
iment, as shown in FIG. 2, each flow blocking plate 30
rotates to retract from the near position along the rota-
tional direction (yarn running direction) of the correspond-
ing godet roller 11. For example, in case of the godet
roller 11a, the flow blocking plate 30 is rotatable rightward
in the figure from the near position, and in case of the
godet roller 11b, the flow blocking plate 30 is rotatable
leftward in the figure from the near position. This arrange-
ment is particularly useful when the yarn placement is
performed while the suction gun retaining the yarns Y is
inserted into a gap between the godet rollers 11. That is
to say, the operator performs the yarn placement while
moving the suction gun in his/her hands in the rotational
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direction of the five godet rollers 11a to 11e. In doing so,
the operator puts the suction gun on the flow blocking
plate 30 and moves the suction gun along the rotational
direction of the godet roller 11 relative to the godet roller
11 while pushing the flow blocking plate 30 away from
the roller 11. In this way, the operator places the yarns
Y onto each godet roller 11.
[0053] Now, modifications of the embodiment above
will be described. The members identical with those in
the embodiment will be denoted by the same reference
numerals and the explanations thereof are not repeated.

1] While in the embodiment above the flow blocking
plate 30 extends toward the yarn separation position
in the wound region of the godet roller 11, the flow
blocking plate 30 may extend toward a position which
is on the upstream in the yarn running direction of
the yarn separation position P1. For example, as
shown in FIG. 5, the flow blocking plate 30 may ex-
tend toward a part of the wound region (section a)
of the godet roller 11, which part is in a section (sec-
tion b) between the yarn separation position P1 and
a position P3 which is on the upstream in the yarn
running direction of the yarn separation position P1
by an angle α (=60 degrees). Alternatively, as shown
in FIG. 6, the flow blocking plate 30 may extend to-
ward a part of the wound region of the godet roller
11, which part is in a section (section c) between the
yarn separation position P1 and a midpoint P4 of the
wound region (section a).
2] While in the embodiment above the flow blocking
plates 30 are provided for all of the five godet rollers
11, the flow blocking plates 30 may not be provided
for all rollers 11. The flow blocking plate 30 may be
provided for only one of the godet rollers 11 for rea-
sons such as spatial restriction in the thermal insu-
lation box 16. The following will describe examples
of arrangements in which the flow blocking plate 30
is provided not for all godet rollers 11.

(a) The yarns Y sent out from the last godet roller
11e is taken out of the thermal insulation box 16
through the yarn outlet 16b. On this account,
heat energy loss is large if the accompanied flow
at the last godet roller 11e directly runs down-
stream. To restrain the high-speed accompa-
nied flow 40 from running downstream from the
last godet roller 11e and being discharged
through the yarn outlet 16b, as shown in FIG. 7,
preferably the flow blocking plate 30 is provided
particularly at the last godet roller 11e (the last
roller of the present invention).
(b) As shown in FIG. 7, when the flow blocking
plate 30 is provided only for the last godet roller
11e and no flow blocking plate 30 is provided
for the rollers 11 on the upstream of the last
godet roller 11e, the accompanied flow 40 is ac-
celerated until reaching the last godet roller 11e,

and hence the speed of the accompanied flow
40 at the last godet roller 11e is significantly high.
When such a high-speed accompanied flow 40
is blocked by the flow blocking plate 30 provided
at the last godet roller 11e, a part of the accom-
panied flow 40 colliding with the flow blocking
plate 30 may flow backward toward the rollers
11 on the upstream of the last godet roller 11e.
In this connection, soot is generated when the
yarns Y to which oil has been applied are fed by
a hot godet roller 11. When a part of the accom-
panied flow 40 including soot flows back toward
the cool godet rollers 11a to 11e on the up-
stream, oil may adhere to the cool godet rollers
11a to 11c, with the result that the quality of the
yarns Y may deteriorated.
For the reason above, the flow blocking plate 30
is preferably provided not only for the last godet
roller 11e but also for at least one roller 11 on
the upstream of the last godet roller 11e. For
example, in FIG. 8, the flow blocking plate 30 is
provided for the godet roller 11c, in addition to
the last godet roller 11e. In this arrangement,
the acceleration of the accompanied flow 40 run-
ning along the yarn path is restrained by the flow
blocking plate 30 provided for the intermediate
roller 11c, before the accompanied flow 40
reaches the last godet roller 11e. As such, the
speed of the accompanied flow 40 at the last
godet roller 11e is restrained to be low, and
hence backward flow due to the collision with
the flow blocking plate 30 is restrained.
(c)The higher the yarn feeding speed of a godet
roller 11 is, the more the accompanied flow 40
is accelerated at that roller 11. In the embodi-
ment above, the two godet rollers 11d and 11e
on the downstream in the yarn running direction
are higher in the yarn feeding speed than the
three godet rollers 11a to 11c on the upstream,
among the five godet rollers 11a to 11e, and the
yarns Y are drawn between the godet roller 11c
and the godet roller 11d. For this reason, as
shown in FIG. 9, the flow blocking plates 30 may
be provided respectively for the two godet rollers
11d and 11e on the downstream, which are high
in the yarn feeding speed.

3] As discussed earlier, the accompanied flow 40 is
accelerated particular at the section a of the godet
roller 11, where the yarns Y are placed. To effectively
restrain the speed of the accompanied flow 40 in this
section a, a flow blocking plate may be provided at
a position different from those described in the em-
bodiment above.
For example, in FIG. 10, a flow blocking plate 50 (a
second flow blocker of the present invention) is pro-
vided at the start side (upstream in the yarn running
direction) of the section a where the yarns Y are
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wound, in addition to the end side of the section a
(downstream in the yarn running direction), on the
outer circumference of the godet roller 11. In partic-
ular, in FIG. 10, the flow blocking plate 50 extends
toward a yarn contact position P2 where the yarns
make contact with the roller 11. Because the flow
blocking plates 30 and 50 are provided on the start
side and the end side of the section a, respectively,
the acceleration of the accompanied flow 40 due to
the rotation of the godet roller 11 is further certainly
restrained. While in FIG. 10 the flow blocking plate
50 on the yarn contact position P2 side is identical
in structure with the flow blocking plate 30 on the
yarn separation position P1, these plates may be
different from each other in structure.
A result of suppression of the accompanied flow by
the flow blocking plates 30 and 50 in the arrangement
shown in FIG. 10 is as below. In FIG. 10, when the
yarn feeding speed (Vf) of the yarns Y by a godet
roller 11 was 4500m/min, the flow rate (V2a) of the
accompanied flow on the upstream in the yarn run-
ning direction of the flow blocking plate 50 was
3.12m/s, whereas the speed (V1a) of the accompa-
nied flow on the upstream in the yarn running direc-
tion of the flow blocking plate 30 was 11.4m/s. In the
meanwhile, the speed (V1b) of the accompanied flow
on the downstream in the yarn running direction of
the flow blocking plate 30 was 1.63m/s.
4] While in the embodiment above the three godet
rollers 11a to 11c on the upstream are yarn heating
rollers for preliminarily heating the yarns Y before
drawn whereas the two godet rollers 11d and 11e
on the downstream are yarn heating rollers for ther-
mally setting the yarns Y after drawn, the number of
the preliminary heating godet rollers and the number
of the heat-setting godet rollers may be suitably
changed.

[0054] In addition to the above, all of the godet rollers
11 in the thermal insulation box 16 may not be yarn heat-
ing rollers. For example, when the yarns are made of
nylon having a lower glass transition temperature than
polyester, the yarns are often not required to be heated
before drawn. In such cases, a godet roller 11 feeding
the yarns Y before drawn may be a non-heating roller.

Claims

1. A yarn heater comprising:

a thermal insulation box provided with a yarn
inlet through which a yarn is introduced and a
yarn outlet through which the yarn is taken out;
and
rollers which are housed in the thermal insula-
tion box, include a yarn heating roller configured
to heat the yarn, and are configured to feed the

yarn from the yarn inlet to the yarn outlet,
the yarn introduced into the thermal insulation
box through the yarn inlet being wound onto
each of the rollers at a winding angle of less than
270 degrees,
the yarn heater further comprising a first flow
blocker which is provided for at least one of the
rollers and extends from the outside of the at
least one of the rollers toward a part of a wound
region of the outer circumference of the at least
one of the rollers, the wound region being a re-
gion where the yarn is wound and the part being
a downstream part in a yarn running direction.

2. The yarn heater according to claim 1, wherein,
the first flow blocker extends toward a part of the
wound region of the outer circumference of the at
least one of the rollers, which part is between a yarn
separation position where the yarn is separated from
the at least one of the rollers and a position which is
on the upstream in the yarn running direction of the
yarn separation position by 60 degrees.

3. The yarn heater according to claim 2, wherein,
the first flow blocker extends toward the yarn sepa-
ration position in the wound region on the outer cir-
cumference of the at least one of the rollers.

4. The yarn heater according to any one of claims 1 to
3, wherein,
the first flow blocker is provided at a last roller which
is the most downstream roller in the yarn running
direction among the rollers.

5. The yarn heater according to claim 4, wherein,
the first flow blocker is provided for each of the last
roller and at least one of the rollers on the upstream
in the yarn running direction of the last roller.

6. The yarn heater according to any one of claims 1 to
3, wherein,
the rollers include a first roller and a second roller
which is on the downstream in the yarn running di-
rection of the first roller and is higher in yarn feeding
speed than the first roller, and
the first flow blocker is provided at least for the sec-
ond roller.

7. The yarn heater according to any one of claims 1 to
6, wherein,
the first flow blocker is provided for each of the all
rollers.

8. The yarn heater according to any one of claims 1 to
7, further comprising
a second flow blocker which is provided for at least
one of the rollers and extends from the outside of
the at least one of the rollers toward a part of the
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wound region of the outer circumference of the at
least one of the rollers, the part being an upstream
part in the yarn running direction.

9. The yarn heater according to any one of claims 1 to
8, wherein,
the first flow blocker is movable between a near po-
sition which is close to the outer circumference of a
corresponding roller and a retracted position which
is farther from the outer circumference of the roller
than the near position is.

10. The yarn heater according to claim 9, further com-
prising
a biasing member configured to bias the first flow
blocker toward the near position.

11. The yarn heater according to any one of claims 1 to
9, wherein,
the distance between the first flow blocker and the
outer circumference of a corresponding roller is
10mm or shorter.
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