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(54) SPUN YARN DRAWING APPARATUS

(57) Yarn swing of yarns wound onto rollers is sup-
pressed while heat energy is efficiently utilized in a ther-
mal insulation box. A spun yarn drawing apparatus 3 in-
cludes a guide path 60 having an inlet 61 that is closest
to a godet roller 35 among godet rollers 31 to 35 and an
outlet 62 that is closest to a godet roller 31 among the
godet rollers 31 to 35. The inlet 61 is provided to overlap
a region that extends along the axial direction of the godet
roller 35 when viewed in the axial direction of the godet
roller 35, and the outlet 62 is provided to overlap a region
extending along the axial direction of the godet roller 31
when viewed in the direction orthogonal to the axial di-
rection of the godet roller 31.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a spun yarn
drawing apparatus including a thermal insulation box in
which a yarn heating roller for heating yarns is accom-
modated.
[0002] Patent Literature 1 (Japanese Patent No.
6088948) recites a spun yarn drawing apparatus in which
rollers including a yarn heating roller are accommodated
in a thermal insulation box. In this spun yarn drawing
apparatus, a yarn inlet and a yarn outlet are formed in a
wall member of the thermal insulation box, and a first flow
adjustment member is provided on the inner surface of
a wall member which is one of wall members constituting
the thermal insulation box and where an airflow flows
toward the yarn outlet. The first flow adjustment member
directs the airflow inward. As the airflow flowing along
the wall member is directed inward by the first flow ad-
justment member, outflow of high-temperature air
through the yarn outlet is suppressed, and hence loss of
heat energy is suppressed.
[0003] To the yarn inlet of the thermal insulation box
of Patent Literature 1 and its surroundings, low-temper-
ature air outside the thermal insulation box flows though
the yarn inlet. Furthermore, onto the heating roller pro-
vided in the vicinity of the yarn inlet, low-temperature
yarns sent from the outside through the yarn inlet are
wound. For these reasons, in the thermal insulation box
of Patent Literature 1, loss of heat energy through the
yarn outlet is suppressed but loss of heat energy due to
reasons such as low-temperature air flowing in through
the yarn inlet cannot be suppressed, with the result that
a power consumption amount required for heating the
rollers is increased.
[0004] Patent Literature 2 (Japanese Laid-Open Pat-
ent Publication No. 2014-101611) recites a spun yarn
winding system which includes a heat retaining box (ther-
mal insulation box) in which rollers are accommodated
and an air duct attached to the heat retaining box.
[0005] The air duct guides high-temperature air around
a yarn outlet of the heat retaining box to a low-tempera-
ture air region that is provided in the vicinity of the yarn
inlet in the heat retaining box. This arrangement makes
it possible to efficiently utilize the heat energy.

SUMMARY OF THE INVENTION

[0006] In the apparatus of Patent Literature 2, howev-
er, high-temperature air at around the yarn outlet is guid-
ed to the air duct along a direction orthogonal to an end
face of each roller, i.e., along a direction orthogonal to
the running direction of yarns wound onto the rollers. The
high-temperature air having passed through the air duct
is then guided to the low-temperature air region, in the
direction orthogonal to the running direction of the yarns
wound onto the rollers. As a result, at around the inlet

and outlet of the air duct, the airflow may be disturbed in
the direction orthogonal to the running direction of the
yarns, and hence yarn swing may occur. Such yarn swing
adversely affects the quality of the yarns.
[0007] An object of the present invention is to provide
a spun yarn drawing apparatus in which yarn swing of
yarns wound onto rollers is suppressed while heat energy
is efficiently utilized in a thermal insulation box.
[0008] According to a first aspect of the invention, a
spun yarn drawing apparatus includes: a thermal insula-
tion box which includes a yarn inlet through which yarns
are introduced and a yarn outlet through which the yarns
go out; and heating rollers which are accommodated in
the thermal insulation box and are configured to feed the
yarn in a yarn running direction that is a direction toward
the yarn outlet from the yarn inlet, while heating the yarns,
the heating rollers including a first heating roller which is
provided on the most upstream side in the yarn running
direction, a second heating roller which is provided on
the downstream side of the first heating roller in the yarn
running direction and is higher in yarn feeding speed and
in temperature than the first heating roller, and at least
one third heating roller which is provided between the
first heating roller and the second heating roller in the
yarn running direction, a guide path for guiding air being
provided in the internal space of the thermal insulation
box to have an inlet which is provided to be closest to
the second heating roller among the heating rollers and
an outlet which is provided to be closest to the first heating
roller among the heating rollers, the inlet at least partially
overlapping a region extending along an axial direction
of the second heating roller when viewed in a direction
orthogonal to the axial direction of the second heating
roller, and the outlet at least partially overlapping a region
extending along an axial direction of the first heating roller
when viewed in a direction orthogonal to the axial direc-
tion of the first heating roller.
[0009] To a part of the thermal insulation box where
the first heating roller is provided, outside low-tempera-
ture air flows in through the yarn inlet. Onto the first heat-
ing roller, the low-temperature yarns introduced from the
outside are wound. A large amount of energy is therefore
consumed to maintain the temperature of the first heating
roller. Meanwhile, the high-temperature air around the
second heating roller flows out from the thermal insula-
tion box through the outlet on account of an accompanied
flow generated by the rotation of the roller and the running
of the yarns wound onto the roller. This causes loss of a
large amount of energy.
[0010] According to the first aspect of the invention, it
is possible to guide, to the guide path, the high-temper-
ature air flowing along the outer circumferential surface
of the second heating roller and flowing out from the ther-
mal insulation box due to the accompanied flow. The
high-temperature air around the second heating roller is
then guided to around the first heating roller by the guide
path. With this arrangement, energy loss due to the out-
flow of the high-temperature air from the thermal insula-
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tion box is suppressed and the temperature around the
first heating roller is increased, with the result that the
heat energy is effectively utilized in the thermal insulation
box. The inlet and the outlet of the guide path at least
partially overlap a region extending along the axial direc-
tion of the heating roller when viewed in the direction
orthogonal to the axial direction of the heating roller. With
this arrangement, the high-temperature air around the
second heating roller is guided to the guide path in the
direction in parallel to the running direction of the yarns,
and is further sent to around the first heating roller in the
direction in parallel to the running direction of the yarns.
This arrangement suppresses yarn swing of the yarns
wound onto the heating rollers.
[0011] According to a second aspect of the invention,
the spun yarn drawing apparatus of the first aspect is
arrange such that the inlet is positionally closer to the
second heating roller than to the yarn outlet, and the out-
let is positionally closer to the first heating roller than to
the yarn inlet.
[0012] The flow of air tends to be disturbed at around
the inlet and the outlet of the guide path. When the inlet
of the guide path is provided at a location close to the
yarn outlet, the yarns going out from the thermal insula-
tion box through the yarn outlet tend to swing. When the
outlet of the guide path is provided at a location close to
the yarn inlet, the yarns introduced into the thermal insu-
lation box through the yarn inlet tend to swing. According
to the second aspect of the invention, the inlet of the
guide path is disposed at a location closer to the second
heating roller than to the yarn outlet, and the outlet of the
guide path is disposed at a location closer to the first
heating roller than to the yarn inlet. With this arrange-
ment, it is possible to suppress swing of the yarns intro-
duced into the thermal insulation box through the yarn
inlet and yarn swing of the yarns going out from the ther-
mal insulation box through the yarn outlet. When the inlet
of the guide path is provided at a location close to the
yarn outlet, the air introduced into the guide path through
the inlet of the guide path may partially flow out from the
thermal insulation box through the yarn outlet, on account
of an accompanied flow generated by the running of the
yarn. According to the second aspect of the invention,
because the inlet of the guide path is disposed at a loca-
tion closer to the second heating roller than to the yarn
outlet, it is possible to suppress the air introduced into
the guide path through the inlet of the guide path from
partially flowing out from the thermal insulation box
through the yarn outlet.
[0013] According to a third aspect of the invention, the
spun yarn drawing apparatus of the first or second aspect
is arranged such that the guide path is entirely provided
inside the thermal insulation box.
[0014] According to the third aspect of the invention,
because the temperature of the air passing through the
guide path is maintained in the thermal insulation box,
energy loss of the high-temperature air is further reduced.
[0015] According to a fourth aspect of the invention,

the spun yarn drawing apparatus of any one of the first
to third aspects is arranged such that, in a cross section
orthogonal to a longitudinal direction of the guide path,
the guide path is entirely surrounded by wall members.
[0016] According to the fourth aspect of the invention,
it is possible to prevent the air passing through the guide
path from leaking in the middle to the inside of the thermal
insulation box. It is therefore possible to efficiently guide
the high-temperature air to around the first heating roller,
and to further efficiently utilize the heat energy.
[0017] According to a fifth aspect of the invention, the
spun yarn drawing apparatus of any one of the first to
fourth aspects is arranged such that, when viewed in a
direction orthogonal to the axial direction of the second
heating roller, the inlet is sized to encompass a wound
region on an outer circumferential surface of the second
heating roller in the axial direction of the second heating
roller, the wound region being a region on which the yarns
are wound.
[0018] According to the fifth aspect of the invention,
uniformization of the flow of air at around the inlet of the
guide path is facilitated between the yarns. It is therefore
possible to further suppress the swing at around the inlet
of the guide path due to the disturbance of airflow, and
to suppress the adverse influence on the quality of the
yarns.
[0019] According to a sixth aspect of the invention, the
spun yarn drawing apparatus of the fifth aspect further
includes a first shielding plate which is provided in a first
space domain in contact with the wound region of the
second heating roller in the internal space of the thermal
insulation box, suppresses an amount of the air flowing
from the second heating roller toward the yarn outlet, and
guides the suppressed air to the inlet.
[0020] According to the sixth aspect of the invention,
it is possible to suppress an amount of air flowing along
the outer circumferential surface of the second heating
roller and flowing out from the thermal insulation box.
Furthermore, it is possible to guide a larger amount of air
to the guide path from the upstream side to the down-
stream side in the yarn running direction by an accom-
panied flow generated on the outer circumferential sur-
face of the second heating roller. This makes it possible
to further efficiently utilize the heat energy.
[0021] According to a seventh aspect of the invention,
the spun yarn drawing apparatus of any one of the first
to sixth aspects further includes a second shielding plate
which is provided in a second space domain in contact
with a wound region on an outer circumferential surface
of the first heating roller in the internal space of the ther-
mal insulation box, suppresses an amount of the air flow-
ing from the outlet toward the yarn inlet, and guides the
suppressed air to the wound region of the first heating
roller, the wound region being a region on which the yarns
are wound.
[0022] According to the seventh aspect of the inven-
tion, it is possible to suppress the high-temperature air
guided by the guide path from flowing out from the ther-
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mal insulation box through the yarn inlet and to guide the
air to the wound region on the outer circumferential sur-
face of the first heating roller where the yarns are wound.
This makes it possible to further suppress the energy
consumption when the temperature of the first heating
roller is maintained, and to further efficiently utilize the
heat energy.
[0023] According to an eighth aspect of the invention,
the spun yarn drawing apparatus of any one of the first
to seventh aspects further includes a partition plate which
is provided between the first heating roller and the at least
one third heating roller.
[0024] If the high-temperature air having been guided
to around the first heating roller through the guide path
moves to around the third heating roller, the third heating
roller may become excessively high in temperature, and
the quality of the yarns may be deteriorated. According
to the eighth aspect of the invention, it is possible to sup-
press the high-temperature air around the first heating
roller from moving to around the third heating roller by
the partition plate. It is therefore possible to suppress the
third heating roller from being excessively high in tem-
perature.
[0025] According to a ninth aspect of the invention, the
spun yarn drawing apparatus of the seventh aspect is
arranged such that the inlet is open to the first space
domain which is in contact with the wound region of the
second heating roller in the internal space of the thermal
insulation box, and the outlet is open to the second space
domain.
[0026] The flow of air tends to be disturbed at around
the inlet and the outlet of the guide path. When the inlet
and the outlet of the guide path heating roller are open
toward a part of the running in the yarn running direction,
which is not wound onto the heating roller, yarn swing
may occur due to the disturbance of air, and the quality
of the yarns may be adversely affected. According to the
ninth aspect of the invention, the inlet of the guide path
is open to the first space domain and the outlet is open
to the second space domain. It is therefore possible to
further suppress the occurrence of yarn swing.
[0027] According to a tenth aspect of the invention, the
spun yarn drawing apparatus of the ninth aspect is ar-
ranged such that an air passing area of at least part of a
region of the second space domain is narrower than an
area of a gap between the outlet and the outer circum-
ferential surface of the first heating roller, the region being
on the downstream side of the outlet in the yarn running
direction.
[0028] At the part where the air passing area is narrow,
the flow rate of an accompanied flow generated by the
rotation of the first heating roller is high. As a result, the
pressure (static pressure) is lowered and the flow of air
from the guide path toward the first heating roller is facil-
itated. In other words, the flow of air is facilitated at the
part where the air passing area is narrow. According to
the tenth aspect of the invention, the air introduced to
around the first heating roller through the guide path is

facilitated to flow into the part of the second space domain
where the air passing area is narrow. It is therefore pos-
sible to allow a large amount of high-temperature air to
flow into the guide path through the inlet of the guide
path, and hence a large amount of high-temperature air
is introduced to around the first heating roller. This makes
it possible to further efficiently utilize the heat energy.
[0029] According to an eleventh aspect of the inven-
tion, the spun yarn drawing apparatus of the tenth aspect
is arranged such that a gap between the guide path and
the outer circumferential surface of the first heating roller,
which defines part of the air passing area, is sized 20 to
40 mm.
[0030] According to the eleventh aspect of the inven-
tion, the size of the gap between the guide path and the
outer circumferential surface of the first heating roller
(i.e., the value partially defining the air passing area) is
arranged to be as small as possible within the range in
which the leading end of the suction gun is allowed to
pass through the gap in order to suck the yarns at the
time of the yarn threading to the heating roller. At the part
where the gap is narrow, the flow rate of an accompanied
flow generated by the rotation of the first heating roller is
high. As a result, the pressure (static pressure) is lowered
and the flow of air from the guide path toward the first
heating roller is facilitated. A large part of the high-tem-
perature air guided to around the first heating roller
through the guide path is therefore supplied to the down-
stream side in the yarn running direction through the
above-described gap. It is therefore possible to suppress
the high-temperature air guided by the guide path from
flowing out from the thermal insulation box through the
yarn inlet. Furthermore, because the air is facilitated to
flow into the gap, it is possible to allow a large amount
of the high-temperature air to flow into the guide path
through the inlet of the guide path, and hence a large
amount of high-temperature air is introduced to around
the first heating roller. This makes it possible to further
efficiently utilize the heat energy.
[0031] According to a twelfth aspect of the invention,
the spun yarn drawing apparatus of any one of the first
to eleventh aspects is arranged such that a wall surface
on one side of the thermal insulation box in the axial di-
rection of the heating rollers is a door member, and the
heating rollers are cantilevered by a wall surface on the
other side in the axial direction of the heating rollers and
the distance between end faces of the heating rollers on
the one side and an inner surface of the door member is
9 mm or shorter.
[0032] When the distance between the end faces of
the godet heating rollers on the one side and the door
member is long, air disadvantageously flows between
the end faces of the heating rollers and the door member,
with the result that the high-temperature air cannot be
efficiently guided by the guide path. According to the
twelfth aspect of the invention, because the air less easily
flows between the end faces of the heating rollers and
the door member, the high-temperature air is efficiently
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guided by the guide path.
[0033] In a spun yarn drawing apparatus, yarn swing
of yarns wound onto rollers is suppressed while heat en-
ergy is efficiently utilized in a thermal insulation box.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034]

FIG. 1 is a schematic representation of a spun yarn
take-up machine including a spun yarn drawing ap-
paratus of an embodiment.
FIG. 2 is an enlarged view of the spun yarn drawing
apparatus of FIG. 1.
FIG. 3 is a cross section taken along a line III-III in
FIG. 2.
FIG. 4 shows power consumption of a spun yarn
drawing apparatus of each of examples and a com-
parative example.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

(Overall Structure of Spun Yarn Take-Up Machine 1)

[0035] The following will describe a preferred embod-
iment of the present invention with reference to figures.
FIG. 1 is a schematic diagram of a spun yarn take-up
machine 1 of the present embodiment. As shown in FIG.
1, the spun yarn take-up machine 1 includes a spinning
apparatus 2, a spun yarn drawing apparatus 3, and a
yarn winding apparatus 4. Hereinafter, the up-down di-
rection and the left-right direction in the sheet of FIG. 1
will be referred to as an up-down direction and a left-right
direction. Furthermore, a direction perpendicular to the
sheet of FIG. 1 will be referred to a front-rear direction,
and a direction toward the viewer of FIG. 1 will be referred
to as a forward direction.
[0036] As shown in FIG. 1, the spun yarn take-up ma-
chine 1 is configured to draw, by the spun yarn drawing
apparatus 3, plural yarns Y serially spun out from the
spinning apparatus 2 and made of a solidified molten
fibrous material such as polyester, and then to wind the
yarns Y by the yarn winding apparatus 4.
[0037] The spinning apparatus 2 is configured to gen-
erate the yarns Y by continuously spinning out a molten
fibrous material such as polyester. To the yarns Y spun
out from the spinning apparatus 2, oil is applied at an oil
guide 10. The yarns Y are then sent to the spun yarn
drawing apparatus 3 via a guide roller 11.
[0038] The spun yarn drawing apparatus 3 is an appa-
ratus for heating and drawing the yarns Y and is provided
below the spinning apparatus 2. The spun yarn drawing
apparatus 3 includes plural godet rollers 31 to 35 housed
in a thermal insulation box 20. The details of the spun
yarn drawing apparatus 3 will be given later.
[0039] The yarns Y drawn by the spun yarn drawing
apparatus 3 are sent to the yarn winding apparatus 4 via
the guide roller 12. The yarn winding apparatus 4 is an

apparatus for winding the yarns Y, and is provided below
the spun yarn drawing apparatus 3. The yarn winding
apparatus 4 includes members such as a bobbin holder
13 and a contact roller 14. The bobbin holder 13 is cylin-
drical in shape, and extends in the front-rear direction.
The bobbin holder 13 is rotationally driven by an unillus-
trated motor. To the bobbin holder 13, bobbins B are
attached along the axial direction to be side by side. By
rotating the bobbin holder 13, the yarn winding apparatus
4 simultaneously winds the yarns Y onto the bobbins B,
so as to produce packages P. The contact roller 14 makes
contact with the surfaces of packages P to adjust the
shape of each package P by applying a predetermined
contact pressure to each package P.

(Spun Yarn Drawing Apparatus 3)

[0040] The following will describe the structure of the
spun yarn drawing apparatus 3 of the present embodi-
ment with reference to FIG. 2 and FIG. 3. FIG. 2 is an
enlarged view of the spun yarn drawing apparatus 3 of
FIG. 1. FIG. 3 is a cross section taken along a line III-III
in FIG. 2. In this figure, the side close to the viewer is the
upper side. The spun yarn drawing apparatus 3 includes
a thermal insulation box 20 and plural (5 in this embod-
iment) godet rollers 31 to 35 (heating rollers of the present
invention) that are accommodated in the thermal insula-
tion box 20. The thermal insulation box 20 is a box formed
by a top surface portion 21, a right side portion 22, a
lower right inclined portion 23, a left side portion 24, a
lower left inclined portion 25, a back surface portion 26
(see FIG. 3), and a front surface portion 27 (see FIG. 3).
At a lower part of the right side portion 22 of the thermal
insulation box 20, an inlet 20a is formed to introduce
yarns Y into the thermal insulation box 20. At an upper
part of the right side portion 22 of the thermal insulation
box 20, an outlet 20b is formed to take yarns Y out from
the thermal insulation box 20. The front surface portion
27 of the thermal insulation box 20 is attached to the left
side portion 24 by an unillustrated hinge, and is openable
and closable as the front surface portion 27 swings in the
front-rear direction about the hinge, as a door member.
Yarn threading of the yarns Y to each of the godet rollers
31 to 35 is performed in a state in which the front surface
portion 27 is open.
[0041] Each of the godet rollers 31 to 35 is a roller that
sends the yarns Y in the yarn running direction from the
yarn inlet 20a toward the yarn outlet 20b, while heating
the yarns Y. Each of the godet rollers 31 to 35 protrudes
toward the front surface portion 27. In the thermal insu-
lation box 20, the godet rollers 31 to 35 are provided in
this order from the upstream in the yarn running direction.
The yarns Y are wound onto each of the godet rollers 31
to 35 at a winding angle of less than 360 degrees. The
yarns Y are wound onto the godet rollers 31 to 35 in order,
from the lowest godet roller 31. Each of the godet rollers
31 to 35 is rotationally driven by an unillustrated motor
at a predetermined yarn feeding speed. (The rotational
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direction is indicated by an arrow at each of the godet
rollers 31 to 35 in FIG. 2.) Each of the godet rollers 31 to
35 accommodates an unillustrated heater. The surface
of each of the godet rollers 31 to 35 is heated by this
heater.
[0042] The lower three godet rollers 31 to 33 are pre-
heating rollers for preliminarily heating the yarns Y before
drawing them. The roller surface temperature of each of
these rollers is arranged to be equal to or higher than the
glass transition temperature of the yarns Y (e.g., set at
about 90 to 100 degrees centigrade). Meanwhile, the up-
per two godet rollers 34 and 35 are conditioning rollers
for thermally setting the drawn yarns Y. The roller surface
temperature of each of these rollers is arranged to be
higher than the roller surface temperatures of the lower
three godet rollers 31 to 33 (e.g., set at about 150 to 200
degrees centigrade). The yarn feeding speeds of the up-
per two godet rollers 34 and 35 are higher than those of
the lower three godet rollers 31 to 33.
[0043] The yarns Y introduced into the thermal insula-
tion box 20 through the yarn inlet 20a are, to begin with,
preliminarily heated to a drawable temperature while be-
ing transferred by the godet rollers 31 to 33. The prelim-
inarily-heated yarns Y are drawn on account of a differ-
ence in yarn feeding speed between the godet roller 33
and the godet roller 34. Subsequently, the yarns Y are
further heated while being transferred by the godet rollers
34 and 35, with the result that the drawn state is thermally
set. The yarns Y having been drawn in this way go out
from the thermal insulation box 20 through the yarn outlet
20b.
[0044] In the present embodiment, the godet roller 31
that is the most upstream roller in the yarn running direc-
tion is equivalent to a first heating roller of the present
invention. To around the godet roller 31 that is the first
heating roller, air introduced into the thermal insulation
box 20 through the yarn inlet 20a is guided first. The
godet roller 35 that is provided on the downstream side
in the yarn running direction of the godet roller 31 and is
higher in yarn feeding speed and in temperature than the
godet roller 31 is equivalent to a second heating roller of
the present invention. The three godet rollers 32 to 34
provided between the godet roller 31 and the godet roller
35 are equivalent to third heating rollers of the present
invention.
[0045] In the thermal insulation box 20, flow control
members 41 to 45 are disposed. The flow control mem-
bers 41 to 45 are plate-shaped members provided to pro-
trude from the back surface portion 26 toward the front
surface portion 27 of the thermal insulation box 20. The
flow control members 41 to 45 adjust the air flowing from
the yarn inlet 20a to the yarn outlet 20b in the thermal
insulation box 20 to be substantially along the yarn run-
ning direction. There is a narrow gap between the flow
control member 45 and the right side portion 22. The
formation of this gap suppresses heat exchange between
the low-temperature air outside the thermal insulation
box 20 and the high-temperature air inside the thermal

insulation box 20. In other words, the flow control member
45 functions as a heat insulation member.
[0046] In the thermal insulation box 20, furthermore,
shielding members 51 to 53 are disposed. The shielding
members 51 to 53 extend toward the outer circumferen-
tial surface of the godet roller 34, and a leading end por-
tion of each shielding member is close to the outer cir-
cumferential surface of the godet roller 34. The shielding
members 51 to 53 block an accompanied flow generated
at the outer circumferential surface of the godet roller 34
and suppress the amplification of the accompanied flow
in the thermal insulation box 20. This makes it possible
to suppress a large amount of heat from escaping through
the yarn outlet 20b as the accompanied flow runs toward
the downstream side in the yarn running direction.
[0047] The phrase "around the godet roller" indicates,
in connection with a godet roller, a region which is closest
to that godet roller as compared to the other godet rollers.
In the present embodiment, a phrase "around each of
the godet rollers 31 to 35" indicates a region surrounded
by any two or more of the top surface portion 21, the right
side portion 22, the lower right inclined portion 23, the
left side portion 24, the lower left inclined portion 25, the
flow control members 41 to 45, the shielding members
51 to 53, a later-described connection wall member 63,
and a later-described partition plate 73. For example, a
phrase "around the godet roller 31" indicates a region
surrounded by the lower right inclined portion 23, the lat-
er-described connection wall member 63, the later-de-
scribed partition plate 73, and the flow control member
41. For example, a phrase "around the godet roller 35"
indicates a region surrounded by the left side portion 24,
the top surface portion 21, the flow control member 44,
and the flow control member 43.
[0048] To the yarn inlet 20a of the thermal insulation
box 20 of the spun yarn drawing apparatus 3 and its sur-
roundings, low-temperature air outside the thermal insu-
lation box 20 flows though the yarn inlet 20a. In the ther-
mal insulation box 20, low-temperature yarns Y intro-
duced from the outside through the yarn inlet 20a are
wound onto the godet roller 31 which is the most up-
stream godet roller in the yarn running direction. A large
amount of energy is therefore consumed to maintain the
temperature of the yarns Y on the surface of the godet
roller 31 to be sufficiently high. Meanwhile, the high-tem-
perature air around the godet roller 35 flows out from the
thermal insulation box 20 through the yarn outlet 20b on
account of an accompanied flow generated by the rota-
tion of the yarns Y wound onto the godet roller 35. This
causes loss of a large amount of energy.
[0049] Under this circumstance, the spun yarn drawing
apparatus 3 of the present embodiment is provided with
a guide path 60 in order to suppress the high-temperature
air in the thermal insulation box 20 from flowing out
through the yarn outlet 20b and to suppress the power
consumption for maintaining the temperature of the yarns
Y on the surface of the godet roller 31.
[0050] In the thermal insulation box 20, the guide path
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60 for guiding air is provided. An inlet 61 of the guide
path 60 is disposed at a location closest to the godet
roller 35 among the godet rollers 31 to 35, and an outlet
62 of the guide path 60 is disposed at a location closest
to the godet roller 31 among the godet rollers 31 to 35.
As shown in FIG. 2, the inlet 61 is disposed at a location
closer to the godet roller 35 than to the yarn outlet 20b,
and the outlet 62 is disposed at a location closer to the
godet roller 31 than to the yarn inlet 20a.
[0051] The guide path 60 includes part of the left side
portion 24, part of the lower left inclined portion 25, and
part of the back surface portion 26 of the thermal insula-
tion box 20, and the connection wall member 63 connect-
ing the left side portion 24, the back surface portion 26,
the lower left inclined portion 25, and the back surface
portion 26 with one another. As shown in FIG. 3, the
connection wall member 63 has a portion extending in
the left-right direction and a portion extending in the front-
rear direction. In a cross section orthogonal to the longi-
tudinal direction of the guide path 60, the guide path 60
is entirely surrounded by the left side portion 24 or the
lower left inclined portion 25, the back surface portion
26, and the connection wall member 63. In other words,
the guide path 60 has a closed outer circumference and
is a duct in shape. In the present embodiment, the left
side portion 24, the lower left inclined portion 25, the back
surface portion 26, and the connection wall member 63
are equivalent to the wall members of the present inven-
tion.
[0052] In a cross section orthogonal to the longitudinal
direction, a part of the guide path 60 excluding the inlet
61 and its surroundings is, for example, 16 mm 3 155
mm in size (i.e., the cross-sectional area of the part is
2480 mm2). At around the inlet 61, the cross-sectional
area of the guide path 60 in the direction orthogonal to
the longitudinal direction increases toward the inlet 61.
The area is largest at the inlet 61 (i.e., the cross-sectional
area is 6300 mm2) . When the cross-sectional area of
the guide path 60 in the direction orthogonal to the lon-
gitudinal direction is too small, the resistance may be
large and the air may not be able to flow in the guide path
60. For this reason, the cross-sectional area of the guide
path 60 in the direction orthogonal to the longitudinal di-
rection is preferably 800 mm2 or larger.
[0053] As shown in FIG. 2, the length d1 of the gap
between the connection wall member 63 of the guide
path 60 and the outer circumferential surface of the godet
roller 31 falls within the range of 20 to 40 mm. The mem-
bers (the back surface portion 26, the left side portion
24, the lower left inclined portion 25, and the connection
wall member 63) constituting the guide path 60 are pref-
erably heat insulation members. With this arrangement,
exchange of heat energy between the inside and the out-
side of the guide path 60 is suppressed, and hence en-
ergy loss of the air passing through the guide path 60 is
suppressed.
[0054] The inlet 61 of the guide path 60 is a portion
surrounded by the left side portion 24, the back surface

portion 26, and an upper end portion of the connection
wall member 63. The outlet 62 of the guide path 60 is a
portion surrounded by the lower left inclined portion 25,
the back surface portion 26, and a lower end portion of
the connection wall member 63.
[0055] The inlet 61 of the guide path 60 is provided so
as to overlap a region extending along the front-rear di-
rection which is the axial direction of the godet roller 35,
when viewed in the direction (up-down direction in the
present embodiment) orthogonal to the axial direction of
the godet roller 35 (i.e., when viewed in the direction or-
thogonal to the front-rear direction) (see FIG. 2 and FIG.
3). The outlet 62 of the guide path 60 is provided so as
to overlap a region extending along the front-rear direc-
tion which is the axial direction of the godet roller 31,
when viewed in the direction (a direction inclined leftward
from the up-down direction in the present embodiment,
i.e., the longitudinal direction of the guide path 60) or-
thogonal to the axial direction of the godet roller 31 (i.e.,
when viewed in the direction orthogonal to the front-rear
direction). The region along the front-rear direction that
is the axial direction of the godet roller is a surrounding
space of the godet roller ranging from the front end face
to the rear end face of the godet roller, when viewed in
the up-down direction or the left-right direction.
[0056] As shown in FIG. 3, the inlet 61 is sized to in-
clude the wound region W on the outer circumferential
surface of the godet roller 35 on which the yarns Y are
wound, in the front-rear direction which is the axial direc-
tion of the godet roller 35. The wound region W indicates
a range on the outer circumferential surface of the godet
roller, where the yarns Y are wound. To be more specific,
for example, the wound region W of the godet roller 35
is a range on the outer circumferential surface of the
godet roller 35 from a contact point of the yarns Y and
the godet roller 35 on the upstream side in the yarn run-
ning direction to a contact point of the yarns Y and the
godet roller 35 on the downstream side (see FIG. 2),
when viewed in the front-rear direction. In other words,
the wound region W is a range from a part of the outer
circumferential surface of the godet roller 35, where the
frontmost yarn Y is wound, to a part where the rearmost
yarn Y is wound, when viewed in the yarn running direc-
tion (see FIG. 3).
[0057] In addition to the above, as shown in FIG. 2, the
inlet 61 is open to a first space domain 80A that is in
contact with the wound region W where the outer circum-
ferential surface of the godet roller 35 is in contact with
the yarns Y, in the internal space of the thermal insulation
box 20. In addition to the above, the outlet 62 is open to
a second space domain 80B that is in contact with the
wound region W where the outer circumferential surface
of the godet roller 31 is in contact with the yarns Y, in the
internal space of the thermal insulation box 20. The first
space domain 80A indicates a space that is in contact
with the wound region W where the outer circumferential
surface of the godet roller 35 is in contact with the yarns
Y in the internal space of the thermal insulation box 20,
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is a space that is on the outer side of the wound region
W where the outer circumferential surface of the godet
roller 35 is in contact with the yarns Y, in the radial direc-
tion of the godet roller 35, and is a space that is close to
the godet roller 35 as compared to the other godet rollers.
The second space domain 80B indicates a space that is
in contact with the wound region W where the outer cir-
cumferential surface of the godet roller 31 is in contact
with the yarns Y in the internal space of the thermal in-
sulation box 20, is a space that is on the outer side of the
wound region W where the outer circumferential surface
of the godet roller 31 is in contact with the yarns Y, in the
radial direction of the godet roller 31, and is a space that
is close to the godet roller 31 as compared to the other
godet rollers. In the second space domain 80B, there is
a part of a region on the downstream side in the yarn
running direction of the outlet 62, and the air passing area
of this part is defined by the size d1 of the above-de-
scribed gap. This air passing area is smaller than the
area of a gap between the outlet 62 and the outer cir-
cumferential surface of the godet roller 31.
[0058] As shown in FIG. 2, the spun yarn drawing ap-
paratus 3 further includes a first shielding plate 71, a sec-
ond shielding plate 72, and a partition plate 73.
[0059] The first shielding plate 71 is a member that is
provided in the first space domain 80A, suppresses an
amount of air flowing from the godet roller 35 toward the
yarn outlet 20b, and guides the suppressed air to the inlet
61. The first shielding plate 71 is provided for the godet
roller 35 and extends from the left side portion 24 toward
a part of the wound region W of the godet roller 35. The
part is on the downstream side in the yarn running direc-
tion of the inlet 61 of the guide path 60. A leading end
portion of the first shielding plate 71 is provided to be
close to the outer circumferential surface of the godet
roller 35. The first shielding plate 71 may be entirely pro-
vided in the first space domain 80A, or may be partially
provided in the first space domain 80A. When the first
shielding plate 71 is partially provided in the first space
domain 80A, for example, the remaining part of the first
shielding plate 71 may be provided in a space domain in
contact with at least one of a region on the side of the
front end surface of the godet roller 35 as compared to
the wound region W of the outer circumferential surface
of the godet roller 35 or a region on the side of the rear
end face of the godet roller 35 as compared to the wound
region W, when viewed in the direction orthogonal to the
axial direction of the godet roller 35. When the first shield-
ing plate 71 is partially provided in the first space domain
80A, in another example, the remaining part of the first
shielding plate 71 may be provided in a region on the
downstream side in the yarn running direction of the
wound region W of the outer circumferential surface of
the godet roller 35 where the yarns Y are wound, when
viewed in the axial direction of the godet roller 35. As a
matter of course, the remaining part of the first shielding
plate 71 may be provided in a space domain in contact
with at least one of a region on the side of the front end

surface of the godet roller 35 as compared to the wound
region W of the outer circumferential surface of the godet
roller 35 or a region on the side of the rear end face of
the godet roller 35 as compared to the wound region W,
when viewed in the direction orthogonal to the axial di-
rection of the godet roller 35, and in a region on the down-
stream side in the yarn running direction of the wound
region W of the outer circumferential surface of the godet
roller 35 where the yarns Y are wound, when viewed in
the axial direction of the godet roller 35.
[0060] The leading end portion of the first shielding
plate 71 preferably opposes the outer circumferential sur-
face of the godet roller 35. With this arrangement, it is
possible to block a larger amount of air flowing along the
outer circumferential surface of the godet roller 35 and
flowing out from the thermal insulation box 20. The lead-
ing end portion of the first shielding plate 71 is preferably
disposed above the base end portion on the left side por-
tion 24 side. This makes it easy to guide the air to the
guide path 60 from the upstream side to the downstream
side in the yarn running direction by an accompanied flow
generated on the outer circumferential surface of the
godet roller 35. In the present embodiment, the first
shielding plate 71 extends toward the outer circumferen-
tial surface of the lower half of the godet roller 35 when
viewed in the front-rear direction. As shown in FIG. 2, the
leading end portion of the first shielding plate 71 opposes
the outer circumferential surface of the godet roller 35,
and the leading end portion of the first shielding plate 71
is disposed above the base end portion. The gap between
the leading end portion of the first shielding plate 71 and
the outer circumferential surface of the godet roller 35 is
sized about 2 mm.
[0061] The second shielding plate 72 is a member that
is provided in the second space domain 80B, suppresses
an amount of air flowing from the outlet 62 toward the
yarn inlet 20a, and guides the suppressed air to the
wound region W of the outer circumferential surface of
the godet roller 31 where the yarns Y are wound. The
second shielding plate 72 is provided for the godet roller
31 and extends from the lower right inclined portion 23
toward a part of the wound region W of the godet roller
31. The part is on the upstream side in the yarn running
direction of the outlet 62 of the guide path 60. The gap
between the leading end portion of the second shielding
plate 72 and the outer circumferential surface of the godet
roller 31 is sized about 2 mm. The second shielding plate
72 may be entirely provided in the second space domain
80B, or may be partially provided in the second space
domain 80B. When the second shielding plate 72 is par-
tially provided in the second space domain 80B, for ex-
ample, the remaining part of the second shielding plate
72 may be provided in a space domain in contact with at
least one of a region on the side of the front end surface
of the godet roller 31 as compared to the wound region
W of the outer circumferential surface of the godet roller
31 or a region on the side of the rear end face of the
godet roller 31 as compared to the wound region W, when
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viewed in the direction orthogonal to the axial direction
of the godet roller 31. When the second shielding plate
72 is partially provided in the second space domain 80B,
in another example, the remaining part of the second
shielding plate 72 may be provided in a region on the
upstream side in the yarn running direction of the wound
region W of the outer circumferential surface of the godet
roller 31 where the yarns Y are wound, when viewed in
the axial direction of the godet roller 31. As a matter of
course, the remaining part of the second shielding plate
72 may be provided in a space domain in contact with at
least one of a region on the side of the front end surface
of the godet roller 31 as compared to the wound region
W of the outer circumferential surface of the godet roller
31 or a region on the side of the rear end face of the
godet roller 31 as compared to the wound region W, when
viewed in the direction orthogonal to the axial direction
of the godet roller 31, and in a region on the upstream
side in the yarn running direction of the wound region W
of the outer circumferential surface of the godet roller 31
where the yarns Y are wound, when viewed in the axial
direction of the godet roller 31.
[0062] The partition plate 73 is provided between the
godet roller 31 and the godet roller 33. The partition plate
73 is a plate-shaped member that protrudes from the
back surface portion 26 toward the front surface portion
27 and extends from the connection wall member 63 of
the guide path 60 toward the outer circumferential sur-
face of the godet roller 32. A leading end portion of the
partition plate 73 is provided to be close to the outer cir-
cumferential surface of the godet roller 32.
[0063] In the present embodiment, the distance d2
(see FIG. 3) between the front end faces of the godet
rollers 31 to 35 cantilevered by the back surface portion
26 and the inner surface of the front surface portion 27
that is an openable and closable door member is 9 mm
or shorter.

(Examples)

[0064] Between spun yarn drawing apparatuses 3 of
a comparative example, Example 1, and Example 2,
power consumption (kW) of heaters when the yarns Y
are heated by the godet rollers 31 to 35 was compared.
In the comparative example 1, the spun yarn drawing
apparatus 3 does not include the guide path 60. In Ex-
ample 1, the spun yarn drawing apparatus 3 is identical
with the spun yarn drawing apparatus 3 of the embodi-
ment above, in which the guide path 60, the first shielding
plate 71, the second shielding plate 72, and the partition
plate 73 are provided in the thermal insulation box 20. In
Example 2, the spun yarn drawing apparatus 3 is different
from the spun yarn drawing apparatus 3 of the embodi-
ment above, in which the guide path 60, the first shielding
plate 71, and the partition plate 73 are provided in the
thermal insulation box 20 but the second shielding plate
72 is not provided. The surface temperature of each of
the godet rollers 31 to 35 was identical between the com-

parative example, Example 1, and Example 2.
[0065] As shown in FIG. 4, the power consumption of
the spun yarn drawing apparatus 3 of the comparative
example was 3.69 kW. Meanwhile, the power consump-
tion of the spun yarn drawing apparatus 3 of Example 1
was 2.87 kW and the power consumption of the spun
yarn drawing apparatus 3 of Example 2 was 3.16 kW. As
such, the power consumption was reduced as compared
to the comparative example. In particular, the power con-
sumption was significantly reduced in the spun yarn
drawing apparatus 3 of Example 1 in which the second
shielding plate 72 was provided.

(Effects)

[0066] The spun yarn drawing apparatus 3 of the
present embodiment includes the thermal insulation box
20 having the yarn inlet 20a and the yarn outlet 20b and
the godet rollers 31 to 35 accommodated in the thermal
insulation box 20. The godet rollers 31 to 35 are consti-
tuted by the godet roller 31 (first heating roller) which is
provided on the most upstream side in the yarn running
direction, the godet roller 35 (second heating roller) which
is provided on the downstream side in the yarn running
direction of the godet roller 31 and is higher in yarn feed-
ing speed and in temperature than the godet roller 31,
and the godet rollers 32 to 34 (third heating rollers) which
are provided between the godet roller 31 and the godet
roller 35 in the yarn running direction. In the internal space
of the thermal insulation box 20, the guide path 60 for
guiding air is provided. The inlet 61 of the guide path 60
is disposed at a location closest to the godet roller 35
among the godet rollers 31 to 35, and the outlet 62 of the
guide path 60 is disposed at a location closest to the
godet roller 31 among the godet rollers 31 to 35. The inlet
61 is provided to overlap a region that extends along the
axial direction of the godet roller 35 when viewed in the
axial direction (front-rear direction) of the godet roller 35,
and the outlet 62 is provided to overlap a region extending
along the axial direction of the godet roller 31 when
viewed in the direction orthogonal to the axial direction
(front-rear direction) of the godet roller 31.
[0067] To a part of the thermal insulation box 20 where
the godet roller 31 is provided, outside low-temperature
air flows in through the yarn inlet 20a. Onto the godet
roller 31, the low-temperature yarns Y introduced from
the outside are wound. A large amount of energy is there-
fore consumed to maintain the temperature of the godet
roller 31. Meanwhile, the high-temperature air around the
godet roller 35 flows out from the thermal insulation box
20 through the yarn outlet 20b on account of an accom-
panied flow generated by the rotation of the roller and
the running of the yarns Y wound onto the roller. This
causes loss of a large amount of energy. In the present
embodiment, it is possible to guide, to the guide path 60,
the high-temperature air flowing along the outer circum-
ferential surface of the godet roller 35 and flowing out
from the thermal insulation box 20 due to the accompa-
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nied flow. The high-temperature air around the godet roll-
er 35 is then guided to around the godet roller 31 by the
guide path 60. With this arrangement, energy loss due
to the outflow of the high-temperature air from the thermal
insulation box 20 is suppressed and the temperature
around the godet roller 31 is increased, with the result
that the heat energy is effectively utilized in the thermal
insulation box 20. The inlet 61 is provided to overlap a
region that extends along the axial direction of the godet
roller 35 when viewed in the axial direction of the godet
roller 35, and the outlet 62 is provided to overlap a region
extending along the axial direction of the godet roller 31
when viewed in the direction orthogonal to the axial di-
rection of the godet roller 31. With this arrangement, the
high-temperature air around the godet roller 35 is guided
to the guide path 60 in the direction in parallel to the
running direction of the yarns Y, and is further sent to
around the godet roller 31 in the direction in parallel to
the running direction of the yarns Y. It is therefore pos-
sible to suppress the yarn swing in the axial direction
(front-rear direction) of the yarns Y wound onto the outer
circumferential surfaces of the godet roller 31 and the
godet roller 35, and hence the deterioration in quality of
the yarns Y is suppressed.
[0068] In the present embodiment, the inlet 61 is dis-
posed at a location closer to the godet roller 35 than to
the yarn outlet 20b, and the outlet 62 is disposed at a
location closer to the godet roller 31 than to the yarn inlet
20a. The flow of air tends to be disturbed at around the
inlet 61 and the outlet 62 of the guide path 60. When the
inlet 61 of the guide path 60 is provided at a location close
to the yarn outlet 20b, the yarns Y going out from the
thermal insulation box 20 through the yarn outlet 20b
tend to swing. When the outlet 62 of the guide path 60
is provided at a location close to the yarn inlet, the yarns
Y introduced into the thermal insulation box 20 through
the yarn inlet 20a tend to swing. In the present embodi-
ment, the inlet 61 of the guide path 60 is disposed at a
location closer to the godet roller 35 than to the yarn outlet
20b, and the outlet 62 of the guide path 60 is disposed
at a location closer to the godet roller 31 than to the yarn
inlet 20a. With this arrangement, it is possible to suppress
yarn swing of the yarns Y introduced into the thermal
insulation box 20 through the yarn inlet 20a and yarn
swing of the yarns Y going out from the thermal insulation
box 20 through the yarn outlet 20b. When the inlet 61 of
the guide path 60 is provided at a location close to the
yarn outlet 20b, the air introduced into the guide path 60
through the inlet 61 of the guide path 60 may partially
flow out from the thermal insulation box 20 through the
yarn outlet 20b, on account of an accompanied flow gen-
erated by the running of the yarns Y. In the present em-
bodiment, because the inlet 61 of the guide path 60 is
disposed at a location closer to the godet roller 35 than
to the yarn outlet 20b, it is possible to suppress the air
introduced into the guide path 60 through the inlet 61 of
the guide path 60 from partially flowing out from the ther-
mal insulation box 20 through the yarn outlet 20b.

[0069] In the present embodiment, the guide path 60
is entirely provided in the thermal insulation box 20. In
the present embodiment, because the temperature of the
air passing through the guide path 60 is maintained in
the thermal insulation box 20, energy loss of the high-
temperature air is further reduced.
[0070] In the present embodiment, in a cross section
orthogonal to the longitudinal direction of the guide path
60, the guide path 60 is entirely surrounded by the left
side portion 24, the lower left inclined portion 25, the back
surface portion 26, and the connection wall member 63.
In the present embodiment, it is possible to prevent the
air passing through the guide path 60 from leaking in the
middle to the inside of the thermal insulation box 20. It is
therefore possible to efficiently guide the high-tempera-
ture air to around the godet roller 31, and to further effi-
ciently utilize the heat energy.
[0071] In addition to the above, in the present embod-
iment, when viewed in the direction orthogonal to the
axial direction (front-rear direction) of the godet roller 35,
the inlet 61 is sized to encompass the wound region W
of the outer circumferential surface of the godet roller 35
where the yarns Y are wound, in the axial direction (front-
rear direction) of the godet roller 35. In the present em-
bodiment, uniformization of the flow of air at around the
inlet 61 of the guide path 60 is facilitated between the
yarns Y. It is therefore possible to further suppress the
yarn swing at around the inlet 61 of the guide path 60
due to the disturbance of airflow, and to suppress the
adverse influence on the quality of the yarns Y.
[0072] In the present embodiment, the first shielding
plate 71 is further provided in the first space domain 80A
that is in contact with the wound region W of the outer
circumferential surface of the godet roller 35 where the
yarns Y are wound in the internal space of the thermal
insulation box 20, suppresses an amount of air flowing
from the godet roller 35 toward the yarn outlet 20b, and
guides the suppressed air to the inlet 61 of the guide path
60. In the present embodiment, it is possible to suppress
an amount of air flowing along the outer circumferential
surface of the godet roller 35 and flowing out from the
thermal insulation box 20. Furthermore, it is possible to
guide a larger amount of air to the guide path 60 from
the upstream side to the downstream side in the yarn
running direction by an accompanied flow generated on
the outer circumferential surface of the godet roller 35.
This makes it possible to further efficiently utilize the heat
energy.
[0073] In the present embodiment, the second shield-
ing plate 72 is further provided in the second space do-
main 80B that is in contact with the wound region W of
the outer circumferential surface of the godet roller 31
where the yarns Y are wound in the internal space of the
thermal insulation box 20, suppresses an amount of air
flowing from the outlet 62 of the guide path 60 to the yarn
inlet 20a, and guides the suppressed air to the wound
region on the outer circumferential surface of the godet
roller 31 where the yarns Y are wound. In the present
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embodiment, it is possible to suppress the high-temper-
ature air guided by the guide path 60 from flowing out
from the thermal insulation box through the yarn inlet 20a
and to guide the air to the wound region W on the outer
circumferential surface of the godet roller 31 where the
yarns Y are wound. This makes it possible to further sup-
press the energy consumption when the temperature of
the godet roller 31 is maintained, and to further efficiently
utilize the heat energy.
[0074] In the present embodiment, the partition plate
73 is further provided between the godet roller 31 and
the godet roller 33. Air heated in the thermal insulation
box 20 exists around the godet roller 33, and the yarns
Y having already heated to a high temperature are wound
onto the godet roller 33. If the high-temperature air having
been guided to around the godet roller 31 through the
guide path 60 moves to around the godet roller 33, the
godet roller 33 may become excessively high in temper-
ature, and the quality of the yarns may be deteriorated.
In the present embodiment, it is possible to suppress the
high-temperature air around the godet roller 31 from mov-
ing to around the godet roller 33 by the partition plate 73.
It is therefore possible to suppress the godet roller 33
from being excessively high in temperature.
[0075] In the present embodiment, the inlet 61 of the
guide path 60 is open to the first space domain 80A that
is in contact with the wound region W of the outer cir-
cumferential surface of the godet roller 35 where the
yarns Y are wound in the internal space of the thermal
insulation box 20, whereas the outlet 62 is open to the
second space domain 80B that is in contact with the
wound region W on the outer circumferential surface of
the godet roller 31 where the yarns Y are wound in the
internal space of the thermal insulation box 20. The flow
of air tends to be disturbed at around the inlet 61 and the
outlet 62 of the guide path 60. When the inlet 61 and the
outlet 62 of the guide path 60 are open toward a part of
the yarns Y running in the yarn running direction, which
is not wound onto the godet roller, yarn swing may occur
due to the disturbance of air, and the quality of the yarns
Y may be adversely affected. In the present embodiment,
the inlet 61 of the guide path 60 is open to the first space
domain 80A and the outlet 62 is open to the second space
domain 80B. It is therefore possible to further suppress
the occurrence of yarn swing.
[0076] In the present embodiment, in the second space
domain 80B, there is a part of a region on the downstream
side in the yarn running direction of the outlet 62, and the
area of this part is an air passing area. This air passing
area is smaller than the area of a gap between the outlet
62 and the outer circumferential surface of the godet roller
31. At the part where the air passing area is narrow, the
flow rate of an accompanied flow generated by the rota-
tion of the godet roller 31 is high. As a result, the pressure
(static pressure) is lowered and the flow of air from the
guide path 60 toward the godet roller 31 is facilitated. In
other words, the flow of air is facilitated at the part where
the air passing area is narrow. In the present embodi-

ment, the air introduced to around the godet roller 31
through the guide path 60 is facilitated to flow into the
part where the air passing area is narrow. It is therefore
possible to allow a large amount of high-temperature air
to flow into the guide path 60 through the inlet 61 of the
guide path 60, and hence a large amount of high-tem-
perature air is introduced to around the godet roller 31.
This makes it possible to further efficiently utilize the heat
energy.
[0077] In the present embodiment, the size d1 of the
gap between the guide path 60 and the outer circumfer-
ential surface of the godet roller 31, which defines part
of the air passing area, is 20 to 40 mm. In the present
embodiment, the size of the gap between the guide path
60 and the outer circumferential surface of the godet roller
31 (i.e., the value partially defining the air passing area)
is arranged to be as small as possible within the range
in which the leading end of the suction gun is allowed to
pass through the gap in order to suck the yarns Y at the
time of the yarn threading to the godet roller 31. At the
part where the gap is narrow, the flow rate of an accom-
panied flow generated by the rotation of the godet roller
31 is high. As a result, the pressure (static pressure) is
lowered and the flow of air from the guide path 60 toward
the godet roller 31 is facilitated. A large part of the high-
temperature air guided to around the godet roller 31
through the guide path 60 is therefore supplied to the
downstream side in the yarn running direction through
the above-described gap. It is therefore possible to sup-
press the high-temperature air guided by the guide path
60 from flowing out from the thermal insulation box 20
through the yarn inlet 20a. Furthermore, because the air
is facilitated to flow into the gap, it is possible to allow a
large amount of the high-temperature air to flow into the
guide path 60 through the inlet 61 of the guide path 60,
and hence a large amount of high-temperature air is in-
troduced to around the godet roller 31. This makes it pos-
sible to further efficiently utilize the heat energy.
[0078] In the present embodiment, the front surface
portion 27 of the thermal insulation box 20 is a door mem-
ber that is openable and closable, the godet rollers 31 to
35 are cantilevered by the back surface portion 26, and
the distance d2 between the front end faces and the inner
surface of the front surface portion 27 is 4 mm or shorter.
When the distance between the front end faces of the
godet rollers 31 to 35 and the front surface portion 27 is
long, air disadvantageously flows between the front end
faces of the godet rollers 31 to 35 and the front surface
portion 27, with the result that the high-temperature air
cannot be efficiently guided by the guide path 60. Ac-
cording to the present embodiment, because the air less
easily flows between the front end faces of the godet
rollers 31 to 35 and the front surface portion 27, the high-
temperature air is efficiently guided by the guide path 60.

(Modifications)

[0079] A preferred embodiment of the present inven-
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tion has been described. It should be noted that the
present invention is not limited to the above-described
embodiment, and various changes, substitutions, and al-
terations can be made herein without departing from the
spirit and scope of the invention as defined by the ap-
pended claims. The following will describe modifications
of the above-described embodiment. The members iden-
tical with those in the embodiment above will be denoted
by the same reference numerals, and the explanations
thereof are not repeated.
[0080] In the embodiment above, the guide path 60
guides the air around the godet roller 35 to around the
godet roller 31, without guiding the air to around the godet
rollers 32 to 34. Alternatively, for example, the air around
the godet roller 34 may be guided to around the godet
roller 31 without being guided to the godet rollers 32 ad
33. In this case, the godet roller 34, which is provided on
the downstream side in the yarn running direction of the
godet roller 31 equivalent to the first heating roller and is
higher in yarn feeding speed and in temperature than the
godet roller 31, is equivalent to the second heating roller.
Furthermore, the godet rollers 32 and 33 provided be-
tween the godet roller 31 and the godet roller 34 are
equivalent to the third heating rollers.
[0081] In the embodiment above, the guide path 60
includes part of the left side portion 24, part of the lower
left inclined portion 25, and part of the back surface por-
tion 26 of the thermal insulation box 20, and the connec-
tion wall member 63 connecting the left side portion 24,
the back surface portion 26, the lower left inclined portion
25, and the back surface portion 26 with one another. In
a cross section orthogonal to the longitudinal direction of
the guide path 60, the guide path 60 is entirely surround-
ed by the left side portion 24 or the lower left inclined
portion 25, the back surface portion 26, and the connec-
tion wall member 63. Alternatively, the guide path 60 may
include part of the left side portion 24, part of the lower
left inclined portion 25, part of the back surface portion
26, and part of the front surface portion 27 of the thermal
insulation box 20, a plate member extending from the
back surface portion 26 toward the front surface portion
27, and a sealing member attached to the front end of
the plate member. The sealing member is provided at a
gap between the plate member and the front surface por-
tion 27. In this case, in a cross section orthogonal to the
longitudinal direction of the guide path 60, the guide path
60 is entirely surrounded by the left side portion 24 or the
lower left inclined portion 25, the back surface portion
26, the front surface portion 27, the plate member, and
the sealing member. In the case above, furthermore, the
inlet 61 is partially provided to overlap a region that ex-
tends along the axial direction of the godet roller 35 when
viewed in the axial direction of the godet roller 35, and
the outlet 62 is partially provided to overlap a region ex-
tending along the axial direction of the godet roller 31
when viewed in the direction orthogonal to the axial di-
rection of the godet roller 31.
[0082] In addition to the above, the sealing member

may be attached to the front ends of the first shielding
plate 71, the second shielding plate 72, the partition plate
73, the flow control members 41 to 45, and the shielding
members 51 to 53. This arrangement eliminates gaps
between the front surface portion 27 in the closed state
and the first shielding plate 71, the second shielding plate
72, the partition plate 73, and the front ends of the flow
control members 41 to 45, and the shielding members
51 to 53. As a result, the air is prevented from passing
through the gap, and hence the generation of an unin-
tended airflow in the internal space of the thermal insu-
lation box 20 is prevented. It is noted that the sealing
member may not be attached to all of the front ends of
the first shielding plate 71, the second shielding plate 72,
the partition plate 73, the flow control members 41 to 45,
and the shielding members 51 to 53, and may be attached
to at least one or more of them.
[0083] In a cross section orthogonal to the longitudinal
direction of the guide path 60, the guide path 60 may not
be entirely surrounded by wall members. For example,
the guide path 60 may include the left side portion 24,
the lower left inclined portion 25, and the back surface
portion 26 of the thermal insulation box 20, and a plate
member protruding from the back surface portion 26 to-
ward the front surface portion 27. In this case, in a cross
section orthogonal to the longitudinal direction, the guide
path 60 is not surrounded by a wall member on the front
side.
[0084] While in the embodiment above the guide path
60 is provided inside the thermal insulation box 20, the
guide path 60 may be provided outside the thermal insu-
lation box 20. In this case, the guide path 60 is a heat
insulation member, has a closed outer circumference,
and is duct in shape.
[0085] In the embodiment above, the gap between the
leading end portion of the second shielding plate 72 and
the outer circumferential surface of the godet roller 31 is
sized about 2 mm. Alternatively, the gap between the
leading end portion of the second shielding plate 72 and
the outer circumferential surface of the godet roller 31
may be longer than about 2 mm. In addition to the sup-
pression of the high-temperature air guided to around
the godet roller 31 by the guide path 60 from flowing out
from the thermal insulation box through the yarn inlet
20a, the second shielding plate 72 has a function of block-
ing low-temperature air introduced into the thermal insu-
lation box 20 through the yarn inlet 20a. When the leading
end portion of the second shielding plate 72 is too close
to the outer circumferential surface of the godet roller 31,
a larger amount of high-temperature air is stored in the
thermal insulation box 20. In this case, the temperature
of the air around the godet rollers 32 to 35 provided on
the downstream side in the yarn running direction of the
godet roller 31 may be higher than expected. As a result,
the surface temperatures of the godet rollers 32 to 35
may become excessively high and may adversely affect
the quality of the yarns Y. In the case above, it is neces-
sary to allow low-temperature air to flow into the thermal
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insulation box 20 through the yarn inlet 20a. For this rea-
son, the distance between the leading end portion of the
second shielding plate 72 and the outer circumferential
surface of the godet roller 31 is preferably set at a value
that falls within a range in which the surface temperatures
of the godet rollers 32 to 35 do not become too high and
that suppresses the air guided to around the godet roller
31 by the guide path 60 from flowing out from the thermal
insulation box through the yarn inlet 20a most. The size
of the gap between the leading end portion of the second
shielding plate 72 and the outer circumferential surface
of the godet roller 31 is, for example, determined to be a
size falling within the range of 2 mm to 35 mm.
[0086] In addition to the above, the spun yarn drawing
apparatus of the present invention may include a second
shielding plate driver which is configured to move the
second shielding plate 72 in order to adjust the distance
between the leading end portion of the second shielding
plate 72 and the outer circumferential surface of the godet
roller 31. In this case, the distance between the leading
end portion of the second shielding plate 72 and the outer
circumferential surface of the godet roller 31 is automat-
ically adjusted in accordance with the temperature inside
the thermal insulation box 20, the surface temperature
of each godet roller, etc. This arrangement prevents the
temperature of the air around the godet rollers 32 to 35
provided on the downstream side in the yarn running di-
rection of the godet roller 31 from becoming higher than
expected.
[0087] In the embodiment above, the first shielding
plate 71 may be movable between a near position close
to the outer circumferential surface of the godet roller 35
and a retracted position remote from the outer circum-
ferential surface of the godet roller 35 as compared to
the near position. The second shielding plate 72 may be
movable between a near position close to the outer cir-
cumferential surface of the godet roller 31 and a retracted
position remote from the outer circumferential surface of
the godet roller 31 as compared to the near position. The
shielding members 51 and 52 may be movable between
a near position close to the outer circumferential surface
of the godet roller 34 and a retracted position remote from
the outer circumferential surface of the godet roller 34 as
compared to the near position. In this case, for example,
when the yarns Y are threaded to the godet rollers, the
first shielding plate 71, the second shielding plate 72, and
the shielding members 51 and 52 are moved to the re-
tracted positions and these members are temporarily re-
mote from the godet roller 35. This makes it easy to per-
form the yarn threading to the godet rollers.
[0088] In the embodiment above, one or more of the
first shielding plate 71, the second shielding plate 72, and
the partition plate 73 may not be provided.
[0089] In the embodiment above, a slidable shutter
may be attached to the inlet 61 of the guide path 60. As
the shutter slides along the inlet 61, the area of the inlet
61 is changed. In this way, the flow amount of the air
flowing into the guide path 60 can be adjusted. The shut-

ter may be manually slid by an operator, or automatically
slid y a shutter driver provided for moving the shutter.

Claims

1. A spun yarn drawing apparatus (3) comprising:

a thermal insulation box (20) which includes a
yarn inlet (20a) through which yarns (Y) are in-
troduced and a yarn outlet (20b) through which
the yarns (Y) go out; and
heating rollers (31 to 35) which are accommo-
dated in the thermal insulation box (20) and are
configured to feed the yarn (Y) in a yarn running
direction that is a direction toward the yarn outlet
(20b) from the yarn inlet (20a), while heating the
yarns (Y),
the heating rollers (31 to 35) including a first
heating roller (31) which is provided on the most
upstream side in the yarn running direction, a
second heating roller (35) which is provided on
the downstream side of the first heating roller
(31) in the yarn running direction and is higher
in yarn feeding speed and in temperature than
the first heating roller (31), and at least one third
heating roller (32, 33, 34) which is provided be-
tween the first heating roller (31) and the second
heating roller (35) in the yarn running direction,
a guide path (60) for guiding air being provided
in the internal space of the thermal insulation
box (20) to have an inlet (61) which is provided
to be closest to the second heating roller (35)
among the heating rollers (31 to 35) and an outlet
(62) which is provided to be closest to the first
heating roller (31) among the heating rollers (31
to 35),
the inlet (61) at least partially overlapping a re-
gion extending along an axial direction of the
second heating roller (35) when viewed in a di-
rection orthogonal to the axial direction of the
second heating roller (35), and
the outlet (62) at least partially overlapping a re-
gion extending along an axial direction of the
first heating roller (31) when viewed in a direction
orthogonal to the axial direction of the first heat-
ing roller (31).

2. The spun yarn drawing apparatus (3) according to
claim 1, wherein, the inlet (61) is positionally closer
to the second heating roller (35) than to the yarn
outlet (20b), and the outlet (62) is positionally closer
to the first heating roller (31) than to the yarn inlet
(20a).

3. The spun yarn drawing apparatus (3) according to
claim 1 or 2, wherein, the guide path (60) is entirely
provided inside the thermal insulation box (20).
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4. The spun yarn drawing apparatus (3) according to
any one of claims 1 to 3, wherein, in a cross section
orthogonal to a longitudinal direction of the guide
path (60), the guide path (60) is entirely surrounded
by wall members (24, 25, 26, 63).

5. The spun yarn drawing apparatus (3) according to
any one of claims 1 to 4, wherein, when viewed in a
direction orthogonal to the axial direction of the sec-
ond heating roller (35), the inlet (61) is sized to en-
compass a wound region (W) on an outer circumfer-
ential surface of the second heating roller (35) in the
axial direction of the second heating roller (35), the
wound region (W) being a region on which the yarns
(Y) are wound.

6. The spun yarn drawing apparatus (3) according to
claim 5, further comprising a first shielding plate (71)
which is provided in a first space domain (80A) in
contact with the wound region (W) of the second
heating roller (35) in the internal space of the thermal
insulation box (20), suppresses an amount of the air
flowing from the second heating roller (35) toward
the yarn outlet (20b), and guides the suppressed air
to the inlet (61).

7. The spun yarn drawing apparatus (3) according to
any one of claims 1 to 6, further comprising a second
shielding plate (72) which is provided in a second
space domain (80B) in contact with a wound region
(W) on an outer circumferential surface of the first
heating roller (31) in the internal space of the thermal
insulation box (20), suppresses an amount of the air
flowing from the outlet (62) toward the yarn inlet
(20a), and guides the suppressed air to the wound
region (W) of the first heating roller (31), the wound
region (W) being a region on which the yarns (Y) are
wound.

8. The spun yarn drawing apparatus (3) according to
any one of claims 1 to 7, further comprising a partition
plate (73) which is provided between the first heating
roller (31) and the at least one third heating roller
(32, 33, 34) .

9. The spun yarn drawing apparatus (3) according to
claim 7, wherein,
the inlet (61) is open to the first space domain (80A)
which is in contact with the wound region (W) of the
second heating roller (35) in the internal space of the
thermal insulation box (20), and
the outlet (62) is open to the second space domain
(80B) .

10. The spun yarn drawing apparatus (3) according to
claim 9, wherein, an air passing area of at least part
of a region of the second space domain (80B) is nar-
rower than an area of a gap between the outlet (62)

and the outer circumferential surface of the first heat-
ing roller (31), the region being on the downstream
side of the outlet (62) in the yarn running direction.

11. The spun yarn drawing apparatus (3) according to
claim 10 wherein, a gap between the guide path (60)
and the outer circumferential surface of the first heat-
ing roller (31), which defines part of the air passing
area, is sized 20 to 40 mm.

12. The spun yarn drawing apparatus (3) according to
any one of claims 1 to 11, wherein,
a wall surface (27) on one side of the thermal insu-
lation box (20) in the axial direction of the heating
rollers (31 to 35) is a door member, and
the heating rollers (31 to 35) are cantilevered by a
wall surface (26) on the other side in the axial direc-
tion of the heating rollers (31 to 35) and the distance
between end faces of the heating rollers (31 to 35)
on the one side and an inner surface of the door
member is 9 mm or shorter.
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