
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

51
7 

66
4

A
1

TEPZZ¥5_7664A_T
(11) EP 3 517 664 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
31.07.2019 Bulletin 2019/31

(21) Application number: 19150067.7

(22) Date of filing: 02.01.2019

(51) Int Cl.:
D02J 1/22 (2006.01) D01D 5/16 (2006.01)

D01D 10/02 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 29.01.2018 JP 2018012277

(71) Applicant: TMT Machinery, Inc.
Osaka-shi, Osaka 541-0041 (JP)

(72) Inventors:  
• Yonekura, Tosei

Osaka, 612-8686 (JP)
• Kitayama, Futoshi

Osaka, 612-8686 (JP)
• Inoue, Ryo

Osaka, 612-8686 (JP)

(74) Representative: Hoffmann Eitle
Patent- und Rechtsanwälte PartmbB 
Arabellastraße 30
81925 München (DE)

(54) SPUN YARN DRAWING APPARATUS

(57) Power consumption is restrained while the tem-
perature of a preheating roller is suitably controlled. A
spun yarn drawing apparatus 3 includes: a preheating
roller 33 which heats yarns Y before drawn; a conditioning
roller 35 which is provided downstream in a yarn running
direction of the preheating roller 33 and is higher in tem-
perature and speed than the preheating roller 33; and a
thermal insulation box 20 which houses the preheating
roller 33 and the conditioning roller 35, the yarns Y being
drawn between the preheating roller 33 and the condi-
tioning roller 35, the spun yarn drawing apparatus further
including: partition portions 43a and 43b provided be-
tween the preheating roller 33 and the conditioning roller
35; a communication passage 47 which causes a
low-temperature space 45 which is on the preheating roll-
er 33 side of the partition portions 43a and 43b to com-
municate with a high-temperature space 46 which is on
the conditioning roller 35 side of the partition portions 43a
and 43b; and shutters 48 and 49 which are provided to
change the flow passage area of the communication pas-
sage 47.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a spun yarn
drawing apparatus configured to draw yarns.
[0002] For example, Patent Literature 1 (Japanese Un-
examined Patent Publication No. 2014-101610) disclos-
es a spun yarn drawing apparatus in which preheating
rollers (heating roller in Patent Literature 1) and condi-
tioning rollers are housed in a thermal insulation box (heat
retaining box in Patent Literature 1). The conditioning
rollers are provided downstream in the yarn running di-
rection of the preheating rollers, and are higher in tem-
perature and speed than the preheating rollers. After
yarns are heated to a drawing temperature by the pre-
heating rollers, the yarns are drawn between a preheat-
ing roller which is the most downstream one in the yarn
running direction and a conditioning roller which is the
most upstream one in the yarn running direction, and the
drawn yarns are conditioned by the conditioning rollers.
[0003] In such a spun yarn drawing apparatus, heat
transfer occurs in the thermal insulation box from around
the hot conditioning rollers to around the cold preheating
rollers. When an amount of heat transfer is too large, the
temperatures of the preheating rollers may exceed the
set temperature and temperature control may become
impossible. Under this circumstance, in Patent Literature
1, the preheating rollers are covered with a shielding cov-
er. With this, an influence of heat from the conditioning
rollers on the preheating rollers is restrained, and the
preheating rollers are accurately maintained at the set
temperature.

SUMMARY OF THE INVENTION

[0004] However, when the preheating rollers are cov-
ered with the shielding cover as in Patent Literature 1, it
is disadvantageous that heat from the hot conditioning
rollers cannot be utilized for heating the preheating roll-
ers. The power consumption of the spun yarn drawing
apparatus is therefore high.
[0005] In consideration of the problem above, a spun
yarn drawing apparatus of the present invention aims at
restraining power consumption while suitably controlling
the temperature of a preheating roller.
[0006] The present invention relates to a spun yarn
drawing apparatus including: at least one preheating roll-
er which heats yarns before drawn; at least one condi-
tioning roller which is provided downstream in a yarn run-
ning direction of the at least one preheating roller and is
higher in temperature and speed than the at least one
preheating roller; and a thermal insulation box which
houses the at least one preheating roller and the at least
one conditioning roller, the yarns being drawn between
the at least one preheating roller and the at least one
conditioning roller, the spun yarn drawing apparatus fur-
ther including: at least one partition portion provided be-

tween the at least one preheating roller and the at least
one conditioning roller; a communication passage which
causes a low-temperature space which is on the preheat-
ing roller side of the at least one partition portion to com-
municate with a high-temperature space which is on the
conditioning roller side of the at least one partition portion;
and at least one shutter which is provided to change the
flow passage area of the communication passage.
[0007] According to the present invention, the flow
amount of air flowing in the communication passage is
controlled and therefore an amount of heat transferred
from the high-temperature space to the low-temperature
space is controlled, by adjusting the opening degree of
the at least one shutters provided in the communication
passage. In order to restrain the power consumption
while maintaining the temperature of the at least one pre-
heating roller at the set temperature, it is preferable that
heat is transferred from the high-temperature space to
the low-temperature space as much as possible on con-
dition that the temperature of the at least one preheating
roller does not exceed the set temperature. However, the
optimal amount of heat transfer is changed based on
conditions such as the outside temperature and the set
temperature of each roller determined in accordance with
the type of the yarns. In the present invention, by the
adjustment of the opening degree of the at least one shut-
ter in accordance with the conditions, the power con-
sumption is restrained while the temperature of the at
least one preheating roller is suitably controlled, irrespec-
tive of the conditions.
[0008] The present invention is preferably arranged
such that the communication passage is a passage
formed at a location different from a yarn path between
the at least one preheating roller and the at least one
conditioning roller.
[0009] Because the communication passage is provid-
ed to be independent from the yarn path, backward flow
of heat from the low-temperature space to the high-tem-
perature space due to an accompanied flow generated
by the running yarns is prevented, with the result that
heat is efficiently transferred from the high-temperature
space to the low-temperature space. Furthermore, the
movement of the at least one shutter is not obstructed
by the yarns.
[0010] The present invention is preferably arranged
such that the communication passage is formed between
an inner surface of the thermal insulation box and the at
least one partition portion.
[0011] This facilitates air to flow along the inner surface
of the thermal insulation box, with the result that heat is
efficiently transferred from the high-temperature space
to the low-temperature space.
[0012] The present invention is preferably arranged
such that the at least one preheating roller and the at
least one conditioning roller are disposed to protrude
from a back surface portion toward a front surface portion
of the thermal insulation box, and the communication
passage is formed between an inner surface of a side
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face portion of the thermal insulation box and the at least
one partition portion.
[0013] Provided that the communication passage is
formed between the inner surface of the front surface
portion (or the back surface portion) of the thermal insu-
lation box and the at least one partition portion, when
plural yarns are placed on the at least one preheating
roller and the at least one conditioning roller so as to be
lined up along the axial direction, the yarns which are
close to the front surface portion (or the back surface
portion) tend to be shaken due to an influence of air flow-
ing in the communication passage, whereas the yarns
close to the back surface portion (or the front surface
portion) are unlikely to be shaken. In this way, there is a
difference in yarn shaking. Such a difference is unfavo-
rable because it causes the quality of yarns to be uneven.
In this regard, when the communication passage is
formed between the inner surface of the side face portion
of the thermal insulation box and the at least one partition
portion as described above, an influence of air flowing in
the communication passage is substantially balanced
between the yarns. It is therefore possible to restrain the
quality of the yarns from becoming uneven.
[0014] The present invention is preferably arranged
such that the at least one shutter is movable toward and
away from the side face portion of the thermal insulation
box.
[0015] This makes it possible to easily adjust the flow
passage area of the communication passage by the at
least one shutter.
[0016] The present invention is preferably arranged
such that the front surface portion of the thermal insula-
tion box is an openable door, and a sealing member is
provided between the door and the at least one partition
portion.
[0017] When there is a gap between the door and the
at least one partition portion, heat may be transferred
from the high-temperature space to the low-temperature
space through the gap, with the result that the control of
the amount of heat transfer through the communication
passage may not be properly done. Because the sealing
member is provided between the door and the at least
one partition portion as described above, the gap be-
tween the door and the at least one partition portion is
eliminated, and hence the control of the amount of heat
transfer through the communication passage can be ac-
curately done.
[0018] The present invention is preferably arranged
such that the sealing member is attached to the at least
one partition portion.
[0019] Provided that the sealing member is attached
to the door, the sealing member must be accurately po-
sitioned in accordance with the position of the at least
one partition portion. Meanwhile, when the sealing mem-
ber is attached to the at least one partition portion, accu-
rate positioning of the sealing member is unnecessary,
and hence the attachment can be easy done.
[0020] The present invention is preferably arranged

such that a shielding member is provided to extend to-
ward the outer circumferential surface of the at least one
conditioning roller from a location in the side face portion
of the thermal insulation box, the location being on the
conditioning roller side of the communication passage,
the at least one conditioning roller rotating so that a part
of the outer circumferential surface of the at least one
conditioning roller, which opposes a leading end portion
of the shielding member, moves away from the commu-
nication passage.
[0021] With this arrangement, an accompanied flow
generated by the running yarns is blocked by the shield-
ing member, and hence escape of heat in the accompa-
nied flow away from the communication passage is re-
strained. As a result, heat is efficiently transferred from
the high-temperature space to the low-temperature
space.
[0022] The present invention is preferably arranged
such that a plurality of the at least one shutter are pro-
vided to be lined up in a direction in which air flows in the
communication passage.
[0023] With this arrangement, the flow amount and the
way of flowing of air in the communication passage are
finely controllable by adjusting the opening degrees of
the shutters.
[0024] The present invention is preferably arranged
such that a plurality of the at least one partition portion
are provided between the low-temperature space and
the high-temperature space to be lined up in a direction
in which air flows in the communication passage.
[0025] Because the partition portions are provided in
this manner, heat insulation between the high-tempera-
ture space and the low-temperature space is improved,
and hence control of the amount of heat transfer through
the communication passage is accurately done.
[0026] The present invention is preferably arranged
such that a plurality of the at least one preheating roller
are provided to be lined up in the yarn running direction,
the at least one partition portion is provided between a
last preheating roller which is most downstream one of
the preheating rollers in the yarn running direction and
the at least one conditioning roller, and the at least one
shutter is provided in the communication passage which
causes the low-temperature space which is on the last
preheating roller side of the at least one partition portion
to communicate with the high-temperature space which
is on the conditioning roller side of the at least one par-
tition portion.
[0027] When plural preheating rollers are provided, be-
cause the yarns Y are serially heated by the preheating
rollers, an amount of heat consumed by the heating of
the yarns is small at the last preheating roller. The last
preheating roller is provided in the vicinity of the at least
one conditioning roller. On this account, as compared to
the other preheating rollers, the temperature of the last
preheating roller tends to be increased by an influence
of heat from the at least one conditioning roller. Further-
more, because the yarns are drawn between the last pre-
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heating roller and the at least one conditioning roller, the
temperature of the last preheating roller must be control-
led particularly accurately. For this reason, the present
invention which makes it possible to suitably control the
temperature is particularly effective for the last preheat-
ing roller.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

FIG. 1 is a schematic diagram of a spun yarn take-
up machine including a spun yarn drawing apparatus
of an embodiment.
FIG. 2 shows the spun yarn drawing apparatus in a
detailed manner.
FIG. 3 is an enlarged view of a communication pas-
sage and its surroundings.
Each of FIG. 4(a) and FIG. 4(b) is a top view of an
upper shutter.
FIG. 5 is a cross section taken along the V-V line in
FIG. 2.
FIG. 6 is a table showing a result of a verification
experiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[Spun Yarn Take-Up Machine]

[0029] The following will describe an embodiment of
an spun yarn drawing apparatus related to the present
invention. FIG. 1 is a schematic diagram of a spun yarn
take-up machine including the spun yarn drawing appa-
ratus of the present embodiment. As shown in FIG. 1,
the spun yarn take-up machine 1 is configured to draw,
by a spun yarn drawing apparatus 3, yarns Y serially
spun out from a spinning apparatus 2 and made of a
solidified molten fibrous material such as polyester, and
then to wind the yarns Y by a yarn winding apparatus 4.
It is defined that the directions shown in FIG. 1 indicate
the directions of the spun yarn take-up machine 1.
[0030] 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. The spun yarn
drawing apparatus 3 is an apparatus for 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.
[0031] The yarns Y drawn by the spun yarn drawing
apparatus 3 are sent to the yarn winding apparatus 4 via
a 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 away from the viewer of FIG.
1. The bobbin holder 13 is rotationally driven by an unil-
lustrated 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 the packages P to adjust the
shape of each package P by applying a predetermined
contact pressure to each package P.

[Draw Spinning Apparatus]

[0032] FIG. 2 shows the spun yarn drawing apparatus
3 in a detailed manner. The spun yarn drawing apparatus
3 includes the thermal insulation box 20 and plural (five
in the present embodiment) godet rollers 31 to 35 housed
in the thermal insulation 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. 5), and a front surface por-
tion 27 (see FIG. 5). The front surface portion 27 is, for
example, attached to the left side portion 24 by an unil-
lustrated hinge, and is an openable door as the front sur-
face portion 27 swings in the front-rear direction about
the hinge. At a lower part of the right side portion 22, an
inlet 20a is formed to introduce yarns Y into the thermal
insulation box 20. At a upper part of the right side portion
22, an outlet 20b is formed to take the yarns Y out from
the thermal insulation box 20.
[0033] The godet rollers 31 to 35 are heating rollers
which are rotationally driven by an unillustrated motor
and each includes an unillustrated heater. The godet roll-
ers 31 to 35 are disposed to protrude from the back sur-
face portion 26 toward the front surface portion 27 of the
thermal insulation box 20 as shown in FIG. 5. The godet
rollers 31 to 35 rotate in the directions indicated by arrows
in FIG. 2. The yarns Y introduced into the thermal insu-
lation box 20 through the inlet 20a are serially wound
onto the outer circumferential surfaces of the godet roll-
ers 31 to 35, and are ultimately taken out from the thermal
insulation box 20 through the outlet 20b.
[0034] 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 80 degrees centigrade). Meanwhile, the upper two
godet rollers 34 and 35 are conditioning rollers for ther-
mally setting the drawn yarns Y. The surface temperature
of each of these rollers is arranged to be higher than the
surface temperatures of the lower three godet rollers 31
to 33 (e.g., set at about 130 to 140 degrees centigrade).
The rotational speeds, i.e., yarn feeding speeds of the
upper two godet rollers 34 and 35 are higher than those
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of the lower three godet rollers 31 to 33. Hereinafter, the
godet rollers 31 to 33 will be referred to as preheating
rollers, whereas the godet rollers 34 and 35 will be re-
ferred to as conditioning rollers.
[0035] The yarns Y introduced into the thermal insula-
tion box 20 through the inlet 20a are, to begin with, pre-
liminarily heated to a drawable temperature while being
transferred by the preheating rollers 31 to 33. The pre-
liminarily-heated yarns Y are drawn on account of a dif-
ference in yarn feeding speed between the preheating
roller 33 which is the most downstream one in the yarn
running direction and the conditioning roller 34 which is
the most upstream one in the yarn running direction. The
yarns Y are then further heated while being transferred
by the conditioning 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 outlet 20b.
[0036] In the thermal insulation box 20, flow control
members 41 to 44 are disposed. The flow control mem-
bers 41 to 44 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 44 adjust the flow of air in
the thermal insulation box 20. To be more specific, the
flow control members 41 to 44 are disposed so that the
flow of air from the inlet 20a to the outlet 20b inside the
thermal insulation box 20 is more or less along the yarn
running direction.
[0037] In the thermal insulation box 20, furthermore,
shielding members 51 to 54 are disposed. The shielding
members 51 to 54 extend toward the outer circumferen-
tial surface of the conditioning roller 34 or 35, and a lead-
ing end portion of each shielding member is close to the
outer circumferential surface of the conditioning roller 34
or 35. In the thermal insulation box 20, an accompanied
flow is generated in accordance with the running of the
yarns Y. As the accompanied flow advances toward the
downstream side in the yarn running direction while being
amplified, a large amount of heat escapes through the
outlet 20b, with the result that the heat keeping effect of
the thermal insulation box 20 is deteriorated. On this ac-
count, the deterioration of the heat keeping effect is re-
strained by blocking the accompanied flow by the shield-
ing members 51 to 54 in order to restrain the amplification
of the accompanied flow. The shielding members 51, 52,
and 54 are arranged to be swingable about their base
parts in order not to obstruct yarn placement onto the
conditioning rollers 34 and 35. For details, see Japanese
Unexamined Patent Publication No. 2016-216882.

[Coexistence of Controllability of Last Preheating Roller 
and Energy Saving]

[0038] When plural preheating rollers 31 to 33 are pro-
vided as in the present embodiment, because the yarns
Y are serially heated by the preheating rollers 31 to 33,
an amount of heat consumed by the heating of the yarns

Y is small at the last preheating roller 33 which is the
most downstream one in the yarn running direction. Fur-
thermore, because the last preheating roller 33 is provid-
ed in the vicinity of the hot conditioning roller 35, the last
preheating roller 33 is susceptible to an influence of heat
from the conditioning roller 35. Due to these reasons, the
surface temperature of the last preheating roller 33 may
exceed the set temperature, and temperature control
may not be properly done. This problem is particularly
conspicuous in the summer time when the outside tem-
perature is high.
[0039] In order to solve this problem, a heat shielding
member may be provided between the last preheating
roller 33 and the conditioning roller 35. By the heat shield-
ing member, an influence of heat from the conditioning
roller 35 is retrained, and hence excessive increase in
the surface temperature of the last preheating roller 33
is restrained. However, as a side effect, effective tem-
perature increase of the last preheating roller 33 by uti-
lizing heat from the conditioning roller 35 becomes im-
possible, with the result that the power consumption of
the spun yarn drawing apparatus 3 is disadvantageously
high. Under this circumstance, in the present embodi-
ment, an amount of heat transferred from the conditioning
roller 35 to the last preheating roller 33 is controllable.
With this arrangement, the power consumption of the
spun yarn drawing apparatus 3 is restrained while the
surface temperature of the last preheating roller 33 is
maintained at the set temperature. The following will de-
scribe the details.
[0040] In the present embodiment, a flow control mem-
ber 43 which also serves as the heat shielding member
is disposed between the last preheating roller 33 and the
conditioning roller 35. Hereinafter, a space which is below
the flow control member 43 and where the last preheating
roller 33 is provided is referred to as a low-temperature
space 45, whereas a space which is above the flow con-
trol member 43 and where the conditioning roller 35 is
provided is referred to as a high-temperature space 46.
Between the inner surface of the left side portion 24 of
the thermal insulation box 20 and the flow control member
43, a communication passage 47 is formed to allow the
low-temperature space 45 and the high-temperature
space 46 to communicate with each other. Furthermore,
shutters 48 and 49 are provided to change the flow pas-
sage area of the communication passage 47. While ma-
terials of the flow control member 43 and the shutters 48
and 49 are not limited, these members are made of stain-
less steel in the present embodiment, in consideration of
corrosion resistance and strength.
[0041] FIG. 3 is an enlarged view of the communication
passage 47 and its surroundings. Each of FIG. 4(a) and
FIG. 4(b) is a top view of the upper shutter 48. FIG. 4(a)
shows a state in which the upper shutter 48 is fully closed,
whereas FIG. 4(b) shows a state in which the upper shut-
ter 48 is fully open. In FIG. 4(a) and FIG. 4(b), the upper
shutter 48 is depicted by thick lines.
[0042] As shown in FIG. 3, in the flow control member

7 8 



EP 3 517 664 A1

6

5

10

15

20

25

30

35

40

45

50

55

43, the following portions are integrally formed: an upper
partition portion 43a which extends in the left-right direc-
tion; a lower partition portion 43b which is provided below
and spaced apart from the upper partition portion 43a
and extends in the left-right direction; and a connecting
portion 43c which connects a left end part of the upper
partition portion 43a with a left end part of the lower par-
tition portion 43b and extends in the up-down direction.
Alternatively, the portions 43a to 43c may be independent
members.
[0043] As shown in FIG. 4(b), a rear left corner portion
of the upper partition portion 43a is arranged as a rec-
tangular cutout portion 43d, and this cutout portion 43d
is the upper end of the communication passage 47. Al-
though not illustrated, a rear left corner portion of the
lower partition portion 43b is also arranged as a rectan-
gular cutout portion, and this cutout portion is the lower
end of the communication passage 47. To put it differ-
ently, the communication passage 47 is a passage be-
tween the cutout portion 43d formed in the upper partition
portion 43a and the cutout portion formed in the lower
partition portion 43b.
[0044] In the upper partition portion 43a, two slots 43e
which are long in the left-right direction are formed to be
lined up in the front-rear direction. The upper shutter 48
is a rectangular plate member and is attached to the up-
per surface of the upper partition portion 43a. The upper
shutter 48 is sized to be able to close the cutout portion
43d. In the upper shutter 48, two unillustrated round holes
are formed to be lined up in the front-rear direction. These
round holes correspond to the two slots 43e formed in
the upper partition portion 43a, respectively. As shown
in FIG. 3, bolts 71 are inserted into the round holes of
the upper shutter 48 and the slots 43e of the upper par-
tition portion 43a, and nuts 72 are screwed onto the bolts
71. In this way, the upper shutter 48 is fixed to the upper
partition portion 43a. The lower partition portion 43b and
the lower shutter 49 are similarly arranged. The lower
shutter 49 is fixed to the lower partition portion 43b by
bolts 73 and nuts 74.
[0045] With the arrangement above, by moving the up-
per shutter 48 in the left-right direction along the slots
43e after the nuts 72 are loosened, it is possible to change
the opening degree of the upper shutter 48 (i.e., the open-
ing degree of the cutout portion 43d of the upper partition
portion 43a) so as to adjust the flow passage area of the
communication passage 47. Similarly, by moving the low-
er shutter 49 in the left-right direction along the slots after
the nuts 74 are loosened, it is possible to change the
opening degree of the lower shutter 49 (i.e., the opening
degree of the cutout portion of the lower partition portion
43b) so as to adjust the flow passage area of the com-
munication passage 47.
[0046] For example, as shown in FIG. 4(a), the com-
munication passage 47 is closed when the shutters 48
and 49 are moved leftward until making contact with the
inner surface of the left side portion 24 of the thermal
insulation box 20. Meanwhile, when the shutters 48 and

49 are moved rightward away from the left side portion
24, the communication passage 47 is gradually opened,
and the communication passage 47 can be fully opened
as shown in FIG. 4(b). Furthermore, the flow amount and
the way of flowing of air in the communication passage
47 are finely controllable by adjusting the opening degree
of each of the shutters 48 and 49.
[0047] FIG. 5 is a cross section taken along the V-V
line in FIG. 2. In order to prevent the door 27 of the thermal
insulation box 20 from becoming unclosable, a front end
portion of the flow control member 43 is arranged to be
slightly separated from the closed door 27, as shown in
FIG. 5. With this arrangement, however, an airflow be-
tween the high-temperature space 46 and the low-tem-
perature space 45 is generated through a gap between
the upper partition portion 43a and the door 27 and a gap
between the lower partition portion 43b and the door 27.
As a result, an amount of heat transferred from the high-
temperature space 46 to the low-temperature space 45
may be larger than expected.
[0048] In order to restrain this problem, a sealing mem-
ber 63 is attached to a front edge portion of the upper
partition portion 43a in the present embodiment, as
shown in FIGs. 4(a) and 4(b) and FIG. 5. The sealing
member 63 is made of silicon or rubber, for example, and
is shaped and sized so that the sealing member 63 is
closely in contact with the inner surface of the door 27
when the door 27 is closed. In order to prevent interfer-
ence between the upper shutter 48 and the sealing mem-
ber 63, a gap is provided between the upper shutter 48
and the door 27 as shown in FIGs. 4(a) and 4(b).
[0049] As described above, escape of heat from the
thermal insulation box 20 together with an accompanied
flow is restrained by the shielding members 51 to 54. In
particular, the shielding member 54 contributes to effi-
cient transfer of heat from the high-temperature space
46 to the low-temperature space 45. As shown in FIG.
3, the shielding member 54 extends toward the outer
circumferential surface of the conditioning roller 35 from
a location in the left side portion 24 of the thermal insu-
lation box 20, which location is on the conditioning roller
35 side of (i.e., above) the communication passage 47.
The conditioning roller 35 rotates clockwise so that a part
A of the outer circumferential surface of the conditioning
roller 35, which faces a leading end portion of the shield-
ing member 54, moves away from the communication
passage 47. With this arrangement, an accompanied
flow flowing around the conditioning roller 35 is blocked
by the shielding member 54, and hence escape of heat
in the accompanied flow from the shielding member 54
to the downstream side in the yarn running direction is
restrained. As a result, a larger amount of heat is trans-
ferred from the high-temperature space 46 to the low-
temperature space 45 through the communication pas-
sage 47.
[0050] In the spun yarn drawing apparatus 3 structured
as described above, the flow amount of air flowing in the
communication passage 47, i.e., an amount of heat trans-
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fer is controllable by suitably adjusting the opening de-
grees of the upper shutter 48 and the lower shutter 49 in
accordance with conditions such as the type of the yarns
Y and the outside temperature. Two conflicting require-
ments, i.e., controllability of the last preheating roller 33
and power saving of the spun yarn drawing apparatus 3,
are both satisfied with good balance, by adjusting the
flow passage area of the communication passage 47 to
transfer heat from the high-temperature space 46 to the
low-temperature space 45 as much as possible, on con-
dition that the temperature of the last preheating roller
33 does not exceed the set temperature.

[Verification Experiment]

[0051] An experiment was done to verify how temper-
atures of the components and the power consumption of
the spun yarn drawing apparatus 3 are changed in re-
sponse to the adjustment of the opening degrees of the
shutters 48 and 49. FIG. 6 is a table showing a result of
the verification experiment.

(Experiment Conditions)

[0052] A set temperature of the preheating rollers 31
to 33 was 80°C.
[0053] A set temperature of the conditioning rollers 34
and 35 was 134°C.
[0054] Experiment cases were a case where the shut-
ters 48 and 49 were fully open and a case where the
shutters 48 and 49 were fully closed.

(Measured Values)

[0055] Switch-ON percentages of the heaters of the
preheating rollers 31 to 33 and the conditioning rollers
34 and 35
Temperatures of the low-temperature space 45 and the
high-temperature space 46
Power consumption of the spun yarn drawing apparatus
3
[0056] The switch-ON percentage of a heater indicates
the ratio of the time during which the heater is driven to
maintain the surface temperature of each of the heating
rollers 31 to 35 at the set temperature. Therefore the
lower the switch-ON percentage of a heater is, the more
the power saving is achieved. However, when the switch-
ON percentage of a heater is 0, the temperature of the
roller is likely to exceed the set temperature even if the
heater is not driven. The switch-ON percentage of a heat-
er is therefore preferably equal to or higher than a pre-
determined percent (e.g., 1%) in consideration of the con-
trollability. Temperatures of the low-temperature space
45 and the high-temperature space 46 were measured
at locations L and H shown in FIG. 3 and FIG. 5, respec-
tively.
[0057] When the shutters 48 and 49 were fully open,
the temperature of the low-temperature space 45 was

increased by at least 20°C and the switch-ON percentage
of the heater of the last preheating roller 33 was de-
creased by about 7%, as compared to the case where
the shutters were fully closed. This indicates that, when
the shutters 48 and 49 were fully open, a large amount
of heat was transferred from the high-temperature space
46 to the low-temperature space 45 through the commu-
nication passage 47. It is remarkable that the tempera-
ture of the high-temperature space 46 was only slightly
decreased and the switch-ON percentage of the heater
of the conditioning roller 35 was scarcely changed when
the shutters 48 and 49 were fully open, as compared to
the case where the shutters were fully closed. This seems
to indicate that heat which was previously wastefully dis-
charged from the high-temperature space 46 to the out-
side of the thermal insulation box 20 through the outlet
20b was effectively utilized for heating the last preheating
roller 33, as the communication passage 47 was opened.
In fact, when the shutters 48 and 49 were fully open, the
power consumption of the spun yarn drawing apparatus
3 was reduced by about 25% as compared to the case
of full close.
[0058] In the experiment, the switch-ON percentage of
the heater of the last preheating roller 33 was 23.1% even
when the shutters 48 and 49 were fully open. Therefore
there is room for further improvement in power saving.
In the same conditions as the experiment above, the flow
passage area of the communication passage 47 may be
slightly increased to increase the flow amount of air flow-
ing in the communication passage 47. In any case, the
experiment verifies that, by adjusting the opening de-
grees of the shutters 48 and 49 to change the flow pas-
sage area of the communication passage 47, it is possible
to maximally achieve the power saving of the spun yarn
drawing apparatus 3 while maintaining the controllability
of the last preheating roller 33.

[Advantageous Effects]

[0059] As described above, in the spun yarn drawing
apparatus 3 of the present embodiment, the flow amount
of air flowing in the communication passage 47 is con-
trolled and therefore an amount of heat transferred from
the high-temperature space 46 to the low-temperature
space 45 is controlled, by adjusting the opening degrees
of the shutters 48 and 49 provided in the communication
passage 47. In order to restrain the power consumption
while maintaining the temperature of the preheating roller
33 at the set temperature, it is preferable that heat is
transferred from the high-temperature space 46 to the
low-temperature space 45 as much as possible on con-
dition that the temperature of the preheating roller 33
does not exceed the set temperature. However, the op-
timal amount of heat transfer is changed based on con-
ditions such as the outside temperature and the set tem-
perature of each roller determined in accordance with
the type of the yarns Y. In the present embodiment, by
the adjustment of the opening degrees of the shutters 48
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and 49 in accordance with the conditions, the power con-
sumption is restrained while the temperature of the pre-
heating roller 33 is suitably controlled, irrespective of the
conditions.
[0060] In the present embodiment, as shown in FIG.
2, the communication passage 47 is a passage which is
formed at a location different from the yarn path between
the preheating roller 33 and the conditioning roller 35.
Because the communication passage 47 is provided to
be independent from the yarn path, backward flow of heat
from the low-temperature space 45 to the high-temper-
ature space 46 due to an accompanied flow generated
by the running yarns Y is prevented, with the result that
heat is efficiently transferred from the high-temperature
space 46 to the low-temperature space 45. Furthermore,
the movement of the shutters 48 and 49 is not obstructed
by the yarns Y.
[0061] In the present embodiment, the communication
passage 47 is formed between the inner surface of the
thermal insulation box 20 and the partition portions 43a
and 43b. This facilitates air to flow along the inner surface
of the thermal insulation box 20, with the result that heat
is efficiently transferred from the high-temperature space
46 to the low-temperature space 45.
[0062] In the present embodiment, the preheating roll-
er 33 and the conditioning roller 35 are provided to pro-
trude from the back surface portion 26 toward the front
surface portion 27 of the thermal insulation box 20, and
the communication passage 47 is formed between the
inner surface of the side face portion 24 of the thermal
insulation box 20 and the partition portions 43a and 43b.
Provided that the communication passage 47 is formed
between the inner surface of the front surface portion 27
(or the back surface portion 26) of the thermal insulation
box 20 and the partition portions 43a and 43b, when plural
yarns Y are placed on the preheating roller 33 and the
conditioning roller 35 so as to be lined up along the axial
direction, the yarns Y which are close to the front surface
portion 27 (or the back surface portion 26) tend to be
shaken due to an influence of air flowing in the commu-
nication passage 47, whereas the yarns Y close to the
back surface portion 26 (or the front surface portion 27)
are unlikely to be shaken. In this way, there is a difference
in yarn shaking. Such a difference is unfavorable be-
cause it causes the quality of yarns Y to be uneven. In
this regard, when the communication passage 47 is
formed between the inner surface of the side face portion
24 of the thermal insulation box 20 and the partition por-
tions 43a and 43b as described above, an influence of
air flowing in the communication passage 47 is substan-
tially balanced between the yarns Y. It is therefore pos-
sible to restrain the quality of the yarns Y from becoming
uneven.
[0063] In the present embodiment, the shutters 48 and
49 are structured to be movable toward or away from the
side face portion 24 of the thermal insulation box 20. This
makes it possible to easily adjust the flow passage area
of the communication passage 47 by the shutters 48 and

49.
[0064] In the present embodiment, the front surface
portion 27 of the thermal insulation box 20 is arranged
as an openable door, and the sealing member 63 is pro-
vided between the door 27 and the upper partition portion
43a. When there is a gap between the door 27 and the
upper partition portion 43a, heat may be transferred from
the high-temperature space 46 to the low-temperature
space 45 through the gap, with the result that the control
of the amount of heat transfer through the communication
passage 47 may not be properly done. Because the seal-
ing member 63 is provided between the door 27 and the
upper partition portion 43a as described above, the gap
between the door 27 and the upper partition portion 43a
is eliminated, and hence the control of the amount of heat
transfer through the communication passage 47 can be
accurately done.
[0065] In the present embodiment, the sealing member
63 is attached to the upper partition portion 43a. Provided
that the sealing member 63 is attached to the door 27,
the sealing member 63 must be accurately positioned in
accordance with the position of the upper partition portion
43a. Meanwhile, when the sealing member 63 is attached
to the upper partition portion 43a, accurate positioning
of the sealing member 63 is unnecessary, and hence the
attachment can be easy done.
[0066] In the present embodiment, the shielding mem-
ber 54 is provided to extend toward the outer circumfer-
ential surface of the conditioning roller 35 from a location
in the side face portion 24 of the thermal insulation box
20, which location is on the conditioning roller 35 side of
the communication passage 47, and the conditioning roll-
er 35 rotates so that the part A of the outer circumferential
surface of the conditioning roller 35, which faces the lead-
ing end portion of the shielding member 54, moves away
from the communication passage 47. With this arrange-
ment, an accompanied flow generated by the running
yarns Y is blocked by the shielding member 54, and
hence escape of heat in the accompanied flow away from
the communication passage 47 is restrained. As a result,
heat is efficiently transferred from the high-temperature
space 46 to the low-temperature space 45.
[0067] In the present embodiment, plural shutters 48
and 49 are provided to be lined up in the direction D in
which air flows in the communication passage 47 (see
FIG. 3). With this arrangement, the flow amount and the
way of flowing of air in the communication passage 47
are finely controllable by adjusting the opening degree
of each of the shutters 48 and 49.
[0068] In the present embodiment, plural partition por-
tions 43a and 43b are provided between the low-temper-
ature space 45 and the high-temperature space 46 to be
lined up in the direction D in which air flows in the com-
munication passage 47. Because the partition portions
43a and 43b are provided in this manner, heat insulation
between the high-temperature space 46 and the low-tem-
perature space 45 is improved, and hence control of the
amount of heat transfer through the communication pas-
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sage 47 is accurately done.
[0069] In the present embodiment, the partition por-
tions 43a and 43b are provided between the last preheat-
ing roller 33 and the conditioning roller 35, whereas the
shutters 48 and 49 are provided in the communication
passage 47 which allows the low-temperature space 45
and the high-temperature space 46 to communicate with
each other. When plural preheating rollers 31 to 33 are
provided, because the yarns Y are serially heated by the
preheating rollers 31 to 33, an amount of heat consumed
by the heating of the yarns Y is small at the last preheating
roller 33. The last preheating roller 33 is provided in the
vicinity of the conditioning roller 35. On this account, as
compared to the other preheating rollers 31 and 32, the
temperature of the last preheating roller 33 tends to be
increased by an influence of heat from the conditioning
roller 35. Furthermore, because the yarns Y are drawn
between the last preheating roller 33 and the conditioning
roller 35, the temperature of the last preheating roller 33
must be controlled particularly accurately. For this rea-
son, the present invention which makes it possible to
suitably control the temperature is particularly effective
for the last preheating roller 33.

[Other Embodiments]

[0070] The following will describe modifications of the
above-described embodiment.
[0071] In the embodiment above, the communication
passage 47 is formed between the left side portion 24 of
the thermal insulation box 20 and the partition portions
43a and 43b (flow control member 43). The location
where the communication passage 47 is formed is not
limited to this. For example, a communication passage
47 may be provided by forming openings in the partition
portions 43a and 43b. Furthermore, the number of com-
munication passages may be two or more.
[0072] In the above-described embodiment, the com-
munication passage 47 is formed at a location different
from the yarn path. Alternatively, the yarn path may be
formed in the communication passage. The shutters can-
not be fully closed in this case, but the opening degrees
of the shutters are adjustable as long as the yarn path is
not blocked.
[0073] In the above-described embodiment, plural par-
tition portions 43a and 43b are provided to be lined up in
the direction D in which air flows in the communication
passage 47, and plural shutters 48 and 49 are provided
to be lined up in the direction D. In this regard, each of
the number of partition portions and the number of shut-
ters may be at least one.
[0074] In the above-described embodiment, the shut-
ters 48 and 49 are structured to be movable in the left-
right direction. The specific structure of each shutter is
not limited to this, and the shutter may be opened and
closed in a swing manner, for example.
[0075] In the embodiment above, the flow passage ar-
ea of the communication passage 47 is adjusted as an

operator moves the shutters 48 and 49. Alternatively, an
unillustrated shutter driver for moving the shutters 48 and
49 may be provided, and the flow passage area of the
communication passage 47 may be adjusted by this shut-
ter driver. In this case, problems such as the temperature
of the last preheating roller 33 is uncontrollable is pre-
vented by automatically adjusting the opening degrees
of the shutters 48 and 49 in accordance with the temper-
ature of a particular part (e.g., the temperature of the low-
temperature space 45 or the surface temperature of the
last preheating roller 33).
[0076] In the embodiment above, the sealing member
63 is attached to the upper partition portion 43a in order
to eliminate the gap between the door 27 of the thermal
insulation box 20 and the upper partition portion 43a.
Alternatively, the sealing member 63 may be attached to
the door 27. Alternatively, the sealing member 63 may
be omitted.
[0077] In the embodiment above, heat is efficiently
transferred from the high-temperature space 46 to the
low-temperature space 45 because the shielding mem-
ber 54 is provided. Alternatively, the shielding member
54 may be omitted.
[0078] In the embodiment above, the temperature of
the last preheating roller 33 is efficiently increased be-
cause of the communication passage 47. Likewise, in
order to efficiently increase the temperature of the pre-
heating roller 32, a communication passage may be pro-
vided between the right side portion 22 of the thermal
insulation box 20 and the flow control member 42, and a
shutter is provided in this communication passage. Al-
ternatively, a communication passage may be provided
by forming an opening in the flow control member 42.
[0079] In the embodiment above, plural preheating roll-
ers 31 to 33 and plural conditioning rollers 34 and 35 are
provided. In this connection, plural preheating rollers and
plural conditioning rollers are not prerequisite. Only at
least one preheating roller and at least one conditioning
roller are required.

Claims

1. A spun yarn drawing apparatus comprising:

at least one preheating roller which heats yarns
before drawn;
at least one conditioning roller which is provided
downstream in a yarn running direction of the at
least one preheating roller and is higher in tem-
perature and speed than the at least one pre-
heating roller; and
a thermal insulation box which houses the at
least one preheating roller and the at least one
conditioning roller,
the yarns being drawn between the at least one
preheating roller and the at least one condition-
ing roller, the spun yarn drawing apparatus fur-
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ther including:

at least one partition portion provided be-
tween the at least one preheating roller and
the at least one conditioning roller;
a communication passage which causes a
low-temperature space which is on the pre-
heating roller side of the at least one parti-
tion portion to communicate with a high-
temperature space which is on the condi-
tioning roller side of the at least one partition
portion; and
at least one shutter which is provided to
change the flow passage area of the com-
munication passage.

2. The spun yarn drawing apparatus according to claim
1, wherein, the communication passage is a passage
formed at a location different from a yarn path be-
tween the at least one preheating roller and the at
least one conditioning roller.

3. The spun yarn drawing apparatus according to claim
1 or 2, wherein, the communication passage is
formed between an inner surface of the thermal in-
sulation box and the at least one partition portion.

4. The spun yarn drawing apparatus according to claim
3, wherein,
the at least one preheating roller and the at least one
conditioning roller are disposed to protrude from a
back surface portion toward a front surface portion
of the thermal insulation box, and
the communication passage is formed between an
inner surface of a side face portion of the thermal
insulation box and the at least one partition portion.

5. The spun yarn drawing apparatus according to claim
4, wherein, the at least one shutter is movable toward
and away from the side face portion of the thermal
insulation box.

6. The spun yarn drawing apparatus according to claim
4 or 5, wherein,
the front surface portion of the thermal insulation box
is an openable door, and
a sealing member is provided between the door and
the at least one partition portion.

7. The spun yarn drawing apparatus according to claim
6, wherein, the sealing member is attached to the at
least one partition portion.

8. The spun yarn drawing apparatus according to any
one of claims 4 to 7, further comprising
a shielding member which extends toward the outer
circumferential surface of the at least one condition-
ing roller from a location in the side face portion of

the thermal insulation box, the location being on the
conditioning roller side of the communication pas-
sage,
the at least one conditioning roller rotating so that a
part of the outer circumferential surface of the at least
one conditioning roller, which opposes a leading end
portion of the shielding member, moves away from
the communication passage.

9. The spun yarn drawing apparatus according to any
one of claims 1 to 8, wherein, a plurality of the at
least one shutter are provided to be lined up in a
direction in which air flows in the communication pas-
sage.

10. The spun yarn drawing apparatus according to any
one of claims 1 to 9, wherein, a plurality of the at
least one partition portion are provided between the
low-temperature space and the high-temperature
space to be lined up in a direction in which air flows
in the communication passage.

11. The spun yarn drawing apparatus according to any
one of claims 1 to 10, wherein,
a plurality of the at least one preheating roller are
provided to be lined up in the yarn running direction,
the at least one partition portion is provided between
a last preheating roller which is most downstream
one of the preheating rollers in the yarn running di-
rection and the at least one conditioning roller, and
the at least one shutter is provided in the communi-
cation passage which causes the low-temperature
space which is on the last preheating roller side of
the at least one partition portion to communicate with
the high-temperature space which is on the condi-
tioning roller side of the at least one partition portion.
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