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(54) MANUFACTURING METHOD OF PROCESSED YARN AND YARN PROCESSOR

(57) An object of the present invention is to increase,
when a yarn is heated and processed in a heater, a heat-
ing efficiency while avoiding risk of fusion in yarn break-
age. A manufacturing method of processed yarns in-
cludes a step of heating a running yarn Y, which is made
of synthetic fibers, by means of a first heater 13. The first
heater 13 includes a heat source 51 and a heating unit
52. The heating unit 52 includes a contact surface 56
extending at least in a predetermined extending direction.
The running yarn Y makes contact with the contact sur-
face 56. In the manufacturing method, the contact sur-
face 56 is oriented at least downward. Furthermore, the
first heater 13 is provided so that an inclination angle of
the contact surface 56 with respect to the horizontal di-
rection is within a range of - 60 to 60 degrees in a cross
section parallel to both a vertical direction and the ex-
tending direction. Furthermore, the temperature of the
contact surface 56 is set at a predetermined temperature
which is not less than 230 degrees centigrade and not
more than 350 degrees centigrade. The yarn Y runs in
this state while making contact with the contact surface
56.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to (i) a method of
manufacturing processed yarns and (ii) a yarn processor.

[Background Art]

[0002] Various heaters have been proposed for
processing (such as false twisting) of yarns which are
formed of synthetic filaments. For example, Patent Liter-
ature 1 (Japanese Laid-Open Patent Publication No.
2005-68573) discloses a heater (primary heater in Patent
Literature 1) with DOWTHERM (Registered Trademark
of Dow Inc.) which is a heating medium. In yarn process-
ing with this heater, a contact plate (contact member)
with which a yarn makes contact is heated to a predeter-
mined processing temperature by the heating medium.
As the running yarn makes contact with the contact mem-
ber, the yarn is heated to the processing temperature (in
a contact manner). For example, Patent Literature 2 (Jap-
anese Laid-Open Patent Publication No. 2011-47074)
discloses a heater (first heater in Patent Literature 2) in
which a yarn runs in a yarn running space heated by a
sheathed heater which is a heat source. With this ar-
rangement, the yarn is heated by gas in the yarn running
space (in a contactless manner). In yarn processing with
this heater, the temperature in the yarn running space is
set to be higher than the processing temperature above
and the running speed of the yarn is appropriately ad-
justed. As a result, the yarn running in the yarn running
space is heated so that the temperature of the yarn is
substantially identical with the processing temperature.
For example, Patent Literature 3 (Japanese Laid-Open
Patent Publication No. 2002-194631) discloses a means
for switching a way of heating between the contact man-
ner and the contactless manner in a heater in which a
sheathed heater is a heat source.

SUMMARY OF THE INVENTION

[0003] Typically, in a contact manner, it is preferable
to set a heating temperature (the set temperature of a
contact member) to be low (e.g., 225 degrees centigrade
or less in Patent Literature 3). Meanwhile, in a contactless
manner, it is preferable to set a heating temperature (the
set temperature in a yarn running space) to be high (e.g.,
420 degrees centigrade or more in Patent Literature 3).
The present inventors have opinions about the reasons
of these arrangements. When the heating temperature
is within one range (hereinafter, this range will be referred
to as the middle range) and a yarn cannot properly run
because of yarn breakage, the yarn disadvantageously
melts in a heater and adheres to the heater (i.e., results
of the fusion). In order to remove the adhered matters,
the heater needs to be stopped for a long time. When
each set temperature is sufficiently high, the yarn is easily

sublimed at a time of yarn breakage. As a result, the
fusion between the yarn and the heater is avoided. There-
fore, the heating temperature has been set to be lower
than the middle range in the contact manner and to be
higher than the middle range in the contactless manner.
Meanwhile, a yarn processing method and a yarn proc-
essor with a high heating efficiency are required.
[0004] An object of the present invention is to increase,
when a yarn is heated and processed in a heater, a heat-
ing efficiency while avoiding risk of fusion in yarn break-
age.

[Solution to Problem]

[0005] According to a first aspect of the invention, a
manufacturing method of processed yarns includes a
step of heating a running yarn, which is made of synthetic
fibers, by means of a heater, the heater including a heat
source and a heating unit which is heated by the heat
source, the heating unit including a contact surface ex-
tending at least in a predetermined extending direction,
the running yarn making contact with the contact surface,
the contact surface being oriented at least downward,
the heater being provided so that an inclination angle of
the contact surface with respect to a horizontal direction
is within a range of -60 to 60 degrees in a cross section
parallel to both a vertical direction and the extending di-
rection, and the yarn running and making contact with
the contact surface, while the temperature of the contact
surface is set at a predetermined temperature which is
not less than 230 degrees centigrade and not more than
350 degrees centigrade.
[0006] According to this aspect, a temperature range
of 230 to 350 degrees centigrade is referred to as a middle
range. Typically, when a heating temperature of the con-
tact surface is not more than 350 degrees centigrade,
there is risk of fusion of the yarn. However, the present
inventors considered that it would be possible to further
efficiently heat the yarn by, while avoiding the fusion,
using a contact manner and setting the heating temper-
ature within the middle range. That is, the heating tem-
perature is able to be set to be higher in this case as
compared to cases where a traditional contact manner
is used. It is therefore possible to increase a heating ef-
ficiency. Even when the heating temperature of the heat-
er is lower than that of a traditional heater with a contact-
less manner, the yarn is able to be efficiently heated by
the contact surface (i.e., it is possible to increase the
heating efficiency).
[0007] In this aspect, in a regular state (i.e., state in
which the yarn properly runs), even when the tempera-
ture (heating temperature) of the contact surface is at the
predetermined temperature within the middle range, the
yarn is heated to an appropriate processing temperature
(i.e., the fusion is avoided) by suitably setting the type,
brand (thickness), and running speed of the yarn and the
heating temperature. The contact surface is oriented at
least downward, and the inclination angle of the contact
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surface with respect to the horizontal direction is within
the range of -60 to 60 degrees. (The specific definition
of the inclination angle will be described later in the em-
bodiment.) With this arrangement, the yarn is able to
quickly leave the contact surface by its own weight when
yarn breakage occurs. Because of this, the fusion of the
yarn is avoided even when the yarn breakage occurs.
[0008] According to a second aspect of the invention,
the manufacturing method of the first aspect is arranged
such that a material of the yarn is polyester and the pre-
determined temperature is not less than 250 degrees
centigrade and not more than 350 degrees centigrade.
[0009] In regard to polyester, when the heating tem-
perature is not less than 250 degrees centigrade, the
fusion is highly likely to occur. This aspect of the invention
is especially effective to avoid the fusion at this heating
temperature.
[0010] According to a third aspect of the invention, the
manufacturing method of the first aspect is arranged such
that a material of the yarn is nylon 6 and the predeter-
mined temperature is not less than 230 degrees centi-
grade and not more than 350 degrees centigrade.
[0011] In regard to nylon 6, when the heating temper-
ature is not less than 230 degrees centigrade, the fusion
is highly likely to occur. This aspect of the invention is
especially effective to avoid the fusion at this heating tem-
perature.
[0012] According to a fourth aspect of the invention,
the manufacturing method of the first aspect is arranged
such that a material of the yarn is nylon 66, and the pre-
determined temperature is not less than 260 degrees
centigrade and not more than 350 degrees centigrade.
[0013] In regard to nylon 66, when the heating temper-
ature is not less than 260 degrees centigrade, the fusion
is highly likely to occur. This aspect of the invention is
especially effective to avoid the fusion at this heating tem-
perature.
[0014] According to a fifth aspect of the invention, the
manufacturing method of any one of the first to fourth
aspects is arranged such that the predetermined tem-
perature is not more than 320 degrees centigrade.
[0015] When the heating temperature is equal to or
close to 350 degrees centigrade, the fusion may be likely
to occur in accordance with conditions such as the type
and/or thickness of the yarn and the running speed of
the yarn. According to this aspect, the fusion is further
reliably avoided by setting the heating temperature to be
lower than 320 degrees centigrade.
[0016] According to a sixth aspect of the invention, the
manufacturing method of any one of the first to the fifth
aspects is arranged such that an electric heater is used
as the heat source.
[0017] Typically, there are a heat source configured to
heat the contact surface by means of a heating medium
and a heat source configured to heat the contact surface
by means of Joule heat generated by an electric heater.
Because the heat source with the heating medium typi-
cally has the limit of increase in temperature of the heat-

ing medium, it is difficult to increase the temperature of
the contact surface. In this aspect of the invention, it is
possible to easily increase the temperature of the contact
surface by using the electric heater.
[0018] According to a seventh aspect of the invention,
the manufacturing method of the sixth aspect is arranged
such that the heater in the extending direction is not less
than 0.4 m and not more than 1.6 m in length.
[0019] In this aspect of the invention, it is possible to
deal with various yarns by using the heater with an ap-
propriate length in the extending direction in accordance
with the conditions such as the type and/or thickness of
each yarn and the running speed of each yarn.
[0020] According to an eighth aspect of the invention,
a yarn processor includes a heater configured to heat a
running yarn made of synthetic fibers, the heater includ-
ing a heat source, a heating unit which is heated by the
heat source, and a controller programmed to control the
heat source, the heating unit including a contact surface
extending at least in a predetermined extending direction,
the running yarn making contact with the contact surface,
the contact surface being oriented at least downward,
the heater being provided so that an inclination angle of
the contact surface with respect to a horizontal direction
is within a range of -60 to 60 degrees in a cross section
parallel to both a vertical direction and the extending di-
rection, and when the yarn runs while making contact
with the contact surface, the controller controlling the
heat source so that the temperature of the contact surface
is set at a predetermined temperature which is not less
than 230 degrees centigrade and not more than 350 de-
grees centigrade.
[0021] In this aspect of the invention, similarly to the
first aspect, it is possible to avoid the risk of the fusion
when the yarn breakage occurs.
[0022] According to a ninth aspect of the invention, the
yarn processor of the eighth aspect is arranged such that
a material of the yarn is polyester and the predetermined
temperature is not less than 250 degrees centigrade and
not more than 350 degrees centigrade.
[0023] In this aspect of the invention, similarly to the
second aspect, it is possible to avoid the risk of the fusion
in regard to polyester.
[0024] According to a tenth aspect of the invention, the
yarn processor of the eighth aspect is arranged such that
a material of the yarn is nylon 6 and the predetermined
temperature is not less than 230 degrees centigrade and
not more than 350 degrees centigrade.
[0025] In this aspect of the invention, similarly to the
third aspect, it is possible to avoid the risk of the fusion
in regard to nylon 6.
[0026] According to an eleventh aspect of the inven-
tion, the yarn processor of the eighth aspect is arranged
such that a material of the yarn is nylon 66 and the pre-
determined temperature is not less than 260 degrees
centigrade and not more than 350 degrees centigrade.
[0027] In this aspect of the invention, similarly to the
fourth aspect, it is possible to avoid the risk of the fusion
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in regard to nylon 66.
[0028] According to a twelfth aspect, the yarn proces-
sor of any one of the eighth to eleventh aspects is ar-
ranged such that the heat source includes an electric
heater.
[0029] In this aspect of the invention, similarly to the
sixth aspect, it is possible to easily increase the temper-
ature of the contact surface.
[0030] According to a thirteenth aspect, the yarn proc-
essor of the twelfth aspect is arranged such that the heat-
er in the extending direction is not less than 0.4 m and
not more than 1.6 m in length.
[0031] In this aspect of the invention, similarly to the
seventh aspect, it is possible to deal with various yarns
by using the heater with an appropriate length in the ex-
tending direction in accordance with the conditions such
as the type and/or thickness of each yarn and the running
speed of each yarn.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032]

FIG. 1 is a profile of a false-twist texturing machine
configured to embody a manufacturing method of
processed yarns in the present embodiment.
FIG. 2 is a schematic diagram of the false-twist tex-
turing machine, expanded along paths of the yarns.
Each of FIGs. 3(a) to 3(d) illustrates a first heater.
FIG. 4 illustrates how an inclination angle of a contact
surface with respect to a horizontal direction is de-
fined.
Each of FIGs. 5(a) and 5(b) illustrates the limit of the
inclination angle of the contact surface with respect
to the horizontal direction.
FIG. 6 is a graph showing the relationship between
crimp contraction and a heating temperature in each
of various heaters which false-twist the yarns each
having a predetermined thickness.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0033] The following will describe an embodiment of
the present invention. A vertical direction to the sheet of
FIG. 1 is defined as a base longitudinal direction, and a
left-right direction to the sheet of FIG. 1 is defined as a
base width direction. A direction orthogonal to the base
longitudinal direction and the base width direction is de-
fined as an up-down direction (vertical direction) in which
the gravity acts. In this regard, the base longitudinal di-
rection and the base width direction are substantially in
parallel to the horizontal direction.

(Overall Structure of False-Twist Texturing Machine)

[0034] To begin with, the following will describe the
overall structure of a false-twist texturing machine 1 (yarn
processor of the present invention) configured to embody

a manufacturing method of processed yarns in the
present embodiment, with reference to FIG. 1 and FIG.
2. FIG. 1 is a profile of the false-twist texturing machine
1. FIG. 2 is a schematic diagram of the false-twist textur-
ing machine 1, expanded along paths of yarns Y (i.e.,
yarn paths).
[0035] The false-twist texturing machine 1 is able to
false-twist the yarns Y made of synthetic fibers (such as
polyester). Each yarn Y is, for example, a multi-filament
yarn made of plural filaments. Alternatively, each yarn Y
may be made of one filament. The false-twist texturing
machine 1 includes a yarn supplying unit 2, a processing
unit 3, and a winding unit 4. The yarn supplying unit 2 is
able to supply the yarns Y. The processing unit 3 is con-
figured to pull out the yarns Y from the yarn supplying
unit 2 and to false-twist the yarns Y. The winding unit 4
is configured to wind the yarns Y which has been proc-
essed by the processing unit 3 onto winding bobbins Bw.
Components of the yarn supplying unit 2, the processing
unit 3, and the winding unit 4 are aligned to form plural
lines (see FIG. 2) in the base longitudinal direction. The
base longitudinal direction is a direction orthogonal to a
yarn running surface (i.e., sheet of FIG. 1) on which yarn
paths from the yarn supplying unit 2 to the winding unit
4 through the processing unit 3 are provided.
[0036] The yarn supplying unit 2 includes a creel stand
7 retaining yarn supply packages Ps, and supplies the
yarns Y to the processing unit 3. The processing unit 3
is configured to pull out the yarns Y from the yarn sup-
plying unit 2 and to process the yarns Y. In the processing
unit 3, for example, the following members are placed in
this order from the upstream side in a yarn running di-
rection in which the yarns Y run: first feed rollers 11; twist-
stopping guides 12; first heaters 13 (heaters of the
present invention); coolers 14; false-twisting devices 15;
second feed rollers 16; interlacing devices 17; third feed
rollers 18; a second heater 19; and fourth feed rollers 20.
The winding unit 4 includes plural winding devices 21.
Each winding device 21 winds a corresponding yarn Y
which has been false-twisted by the processing unit 3
onto a winding bobbin Bw and forms a wound package
Pw.
[0037] The false-twist texturing machine 1 includes a
main frame 8 and a winding base 9 that are spaced apart
from each other in the base width direction. The main
frame 8 and the winding base 9 are substantially identical
in length in the base longitudinal direction. The main
frame 8 and the winding base 9 oppose each other in the
base width direction. The false-twist texturing machine 1
includes units which are termed spans, each of which
includes a pair of the main frame 8 and the winding base
9. In one span, each device is placed so that the yarns
Y running while being aligned in the base longitudinal
direction can be simultaneously false-twisted. In the
false-twist texturing machine 1, the spans are placed in
a left-right symmetrical manner to the sheet, with a center
line C of the base width direction of the main frame 8
being set as a symmetry axis (i.e., main frame 8 is shared
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between the left span and the right span). The spans are
aligned in the base longitudinal direction.

(Processing Unit)

[0038] The structure of the processing unit 3 will be
described with reference to FIG. 1 and FIG. 2. Each first
feed roller 11 is configured to unwind one yarn Y from
one yarn supply package Ps attached to the yarn sup-
plying unit 2, and to feed the yarn Y to a corresponding
first heater 13. As shown in FIG. 2, for example, each
first feed roller 11 is configured to feed one yarn Y to a
corresponding first heater 13. Alternatively, each first
feed roller 11 may be able to feed adjacent yarns Y to
the downstream side in the yarn running direction. Each
twist-stopping guide 12 is provided to prevent twist of the
yarn Y from being propagated to the upstream side of
the twist-stopping guide 12 in the yarn running direction.
The twist of the yarn Y is formed by a corresponding
false-twisting device 15.
[0039] Each first heater 13 is configured to heat the
yarns Y supplied from some first feed rollers 11 to a pre-
determined processing temperature. As shown in FIG.
2, for example, each first heater 13 is able to heat two
yarns Y. Each first heater 13 will be detailed later.
[0040] Each cooler 14 is configured to cool one of the
yarns Y heated by the first heater 13. As shown in FIG.
2, for example, each cooler 14 is configured to cool one
yarn Y. Alternatively, the cooler 14 may be able to simul-
taneously cool plural yarns Y. Each false-twisting device
15 is provided downstream of a corresponding cooler 14
in the yarn running direction, and configured to twist the
yarn Y. Each false-twisting device 15 is, for example, a
so-called disc-friction false-twisting device. However, the
disclosure is not limited to this. Each second feed roller
16 is configured to feed the yarn Y processed by the
false-twisting device 15 to a corresponding interlacing
device 17. The conveyance speed of conveying the yarn
Y by each second feed roller 16 is higher than the con-
veyance speed of conveying the yarn Y by each first feed
roller 11. With this arrangement, the yarn Y is therefore
drawn and false-twisted between each first feed roller 11
and each second feed roller 16.
[0041] Each interlacing device 17 is configured to in-
terlace the yarn Y. Each interlacing device 17 has, for
example, a known interlace nozzle configured to interlace
the yarn Y by means of an airflow.
[0042] Each third feed roller 18 is configured to feed
the yarn Y running downstream of a corresponding inter-
lacing device 17 in the yarn running direction, to the sec-
ond heater 19. As shown in FIG. 2, for example, each
third feed roller 18 is configured to feed one yarn Y to the
second heater 19. Alternatively, each third feed roller 18
may be able to feed adjacent yarns Y to the downstream
side in the yarn running direction. The conveyance speed
of conveying the yarn Y by each third feed roller 18 is
lower than the conveyance speed of conveying the yarn
Y by each second feed roller 16. The yarn Y is therefore

relaxed between each second feed roller 16 and each
third feed roller 18. The second heater 19 is configured
to heat the yarns Y fed from some third feed rollers 18.
The second heater 19 extends along the vertical direc-
tion, and one second heater 19 is provided in one span.
Each fourth feed roller 20 is configured to feed one of the
yarns Y heated by the second heater 19 to a correspond-
ing winding device 21. As shown in FIG. 2, for example,
each fourth feed roller 20 is able to feed one yarn Y to
the winding device 21. Alternatively, each fourth feed roll-
er 20 may be able to feed adjacent yarns Y to the down-
stream side in the yarn running direction. The convey-
ance speed of conveying the yarn Y by each fourth feed
roller 20 is lower than the conveyance speed of conveying
the yarn Y by each third feed roller 18. The yarn Y is
therefore relaxed between each third feed roller 18 and
each fourth feed roller 20.
[0043] In the processing unit 3 structured as above,
each of the yarns Y drawn between the first feed rollers
11 and the second feed rollers 16 is twisted by a corre-
sponding false-twisting device 15. The twist formed by
the false-twisting device 15 propagates to a correspond-
ing twist-stopping guide 12, but does not propagate to
the upstream side of the twist-stopping guide 12 in the
yarn running direction. The yarn Y which is twisted and
drawn is heated by a corresponding first heater 13 and
thermally set. After that, the yarn Y is cooled by a corre-
sponding cooler 14. The yarn Y is untwisted on the down-
stream side of a corresponding false-twisting device 15
in the yarn running direction. However, the yarn Y is main-
tained to be wavy in shape on account of the thermal
setting described above (i.e., the crimp contraction of the
yarn Y is maintained).
[0044] The false-twisted yarn Y is interlaced by a cor-
responding interlacing device 17 while being relaxed be-
tween a corresponding second feed roller 16 and a cor-
responding third feed roller 18. After that, the yarn Y is
guided toward the downstream side in the yarn running
direction. Subsequently, the yarn Y is thermally set by
the second heater 19 while being relaxed between the
third feed roller 18 and a corresponding fourth feed roller
20. Finally, the yarn Y which is fed by the fourth feed
roller 20 is wound by a corresponding winding device 21.

(Winding Unit)

[0045] The structure of the winding unit 4 will be de-
scribed with reference to FIG. 2. The winding unit 4 in-
cludes the winding devices 21. Each winding device 21
is able to wind one yarn Y onto one winding bobbin Bw.
The winding device 21 includes a fulcrum guide 41, a
traverse unit 42, and a cradle 43. The fulcrum guide 41
is a guide which is a fulcrum when the yarn Y is traversed.
The traverse unit 42 is able to traverse the yarn Y by
means of a traverse guide 45. The cradle 43 is configured
to rotatably support the winding bobbin Bw. A contact
roller 46 is provided in the vicinity of the cradle 43. The
contact roller 46 is configured to apply a contact pressure
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by making contact with the surface of one wound package
Pw. In the winding unit 4 structured as above, the yarn
Y which is fed by the fourth feed roller 20 described above
is wound onto the winding bobbin Bw by the winding de-
vice 21, and forms the wound package Pw.

(First Heater)

[0046] The specific structure of each first heater 13 will
be described with reference to FIGs. 3(a) to 3(d). FIG.
3(a) illustrates one first heater 13 which is viewed in the
base longitudinal direction so that a direction in which
the first heater 13 extends (extending direction described
later) is the left-right direction of the sheet of FIG. 3(a).
FIG. 3(b) is a cross section taken along a line Ab-Ab in
FIG. 3(a). FIG. 3(c) is a cross section taken along a line
Ac-Ac in FIG. 3(b). FIG. 3(d) is a cross section taken
along a line Ad-Ad in FIG. 3(b). A direction orthogonal to
both the base longitudinal direction and the extending
direction is defined as a height direction (see FIG. 3(b)).
In each of FIGs. 3(a) to 3(d), the left side of the sheet is
defined as one side in the extending direction, and the
right side of the sheet is defined as the other side in the
extending direction. The one side in the extending direc-
tion may be, for example, on the upstream side in the
yarn running direction. However, the disclosure is not
limited to this. In each of FIGs. 3(a) to 3(d), the upper
side of the sheet is defined as one side in the height
direction, and the lower side of the sheet is defined as
the other side in the height direction.
[0047] The first heater 13 is configured to heat at least
one running yarn Y. In the present embodiment, the first
heater 13 is able to heat, for example, two yarns Y (yarn
Ya and Yb; see FIG. 3(b)). The first heater 13 extends in
a predetermined extending direction orthogonal to the
base longitudinal direction (see FIG. 3(a), etc.). The
length of the first heater 13 in the extending direction is
preferably not less than 0.4 m and not more than 1.6 m.
Alternatively, the length of the first heater 13 in the ex-
tending direction may be, for example, not less than 1.0
m and not more than 1.5 m. The first heater 13 with an
appropriate length in the extending direction is preferably
selected in accordance with conditions such as the type
of the yarns, the thickness of the yarns, and the yarn
running speed. The first heater 13 includes a heat source
51 and a heating unit 52. The first heater 13 is configured
to simultaneously heat the yarns Ya and Yb by causing
the running yarns Ya and Yb to make contact with the
heating unit 52 which is heated by the heat source 51.
[0048] The heat source 51 is, for example, a known
sheathed heater (electric heater). The sheathed heater
includes a heating wire (such as a coil) and a pipe sur-
rounding the heating wire. The sheathed heater is con-
figured to generate Joule heat when an electrical current
flows in the heating wire. The heat source 51 extends
along the extending direction (see FIGs. 3(a) and 3(c)).
The heat source 51 is electrically connected to a control-
ler 100 (see FIG. 3(a); control unit of the present inven-

tion) programmed to control a heating temperature of the
first heater 13. The controller 100 is able to set the heating
temperature of the first heater 13. The controller 100 is
programmed to control the first heater 13 based on a
value of the set temperature of the first heater 13. For
example, the controller 100 may control the first heater
13 by taking into account: the set temperature of the first
heater 13; and a detection result by a temperature sensor
(not illustrated) configured to detect an actual tempera-
ture of the heating unit 52. The controller 100 may be
electrically connected to other devices forming the false-
twist texturing machine 1, in addition to the first heater 13.
[0049] The heating unit 52 is configured to be heated
by heat generated by the heat source 51. The heating
unit 52 extends in the extending direction along the heat
source 51 (see FIG. 3(a)). In the extending direction, the
heating unit 52 and the first heater 13 are substantially
identical in length. For example, when the length of the
first heater 13 in the extending direction is 1.0 m, the
length of the heating unit 52 is also 1.0 m. The heating
unit 52 includes, for example, two heating members 53
(heating members 53a and 53b) and two contacted
blocks 54 (contacted blocks 54a and 54b). The heating
member 53a and the contacted block 54a are members
for heating the yarn Ya. The heating member 53b and
the contacted block 54b are members for heating the
yarn Yb. The members configured to heat the yarn Ya
oppose the members configured to heat the yarn Yb over
the heat source 51 in, for example, the base longitudinal
direction.
[0050] The following will describe the members con-
figured to heat the yarn Ya. The heating member 53a is
made of a metal material such as yellow copper in which
the specific heat is high. The heating member 53a ex-
tends in the extending direction along the heat source
51. The heating member 53a is provided to be in contact
with the heat source 51. For example, the heating mem-
ber 53a is provided on one side in the base longitudinal
direction of the heat source 51 (on the left side of the
sheet of FIG. 3(b)). The heating member 53a includes,
for example, one (slit 55a) of slits 55 which form yarn
paths and extend in the extending direction. The slit 55a
is a slit which has an upside-down U shape in a cross
section orthogonal to the extending direction. The slit 55a
is open to the other side in the height direction. In the slit
55a, one (contacted block 54a) of the contacted blocks
54 is housed.
[0051] The contacted block 54a forms one of the yarn
paths for the yarn Ya to run. The contacted block 54a is,
for example, a long member made of SUS. The contacted
block 54a extends at least in the extending direction. The
contacted block 54a is housed in the slit 55a. The con-
tacted block 54a is fixed to the heating member 53a to
be in contact with the heating member 53a. The contact-
ed block 54a is heated by the heat which is transmitted
from the heat source 51 via the heating member 53a,
with the result that the temperature of the contacted block
54a is increased. The contacted block 54a includes one
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(contact surface 56a) of contact surfaces 56 with which
the yarns Y are caused to make contact. The contact
surface 56a is oriented at least to the other side in the
height direction. The contact surface 56a is, for example,
substantially U-shaped in a cross section orthogonal to
the base longitudinal direction (see FIG. 3(d)). The con-
tact surface 56a has, for example, an upside-down U
shape when viewed in the extending direction (see FIG.
3(b)).
[0052] The following will describe the members con-
figured to heat the yarn Yb. For example, the heating
member 53b is provided on the other side in the base
longitudinal direction of the heat source 51 (on the right
side of the sheet of FIG. 3(b)). The heating member 53b
is in contact with the heat source 51. The heating member
53b includes a slit 55b which is identical in shape with
the slit 55a. In the slit 55b, a contacted block 54b which
is provided in the same manner as the contacted block
54a is housed. The contacted block 54b includes a con-
tact surface 56b which is identical in shape with the con-
tact surface 56a. The contact surface 56b is oriented at
least to the other side in the height direction. The details
of the members configured to heat the yarn Yb will be
omitted.
[0053] When the yarns Y properly run (hereinafter, this
state will be referred to as a regular state), (i) the posi-
tional relationship between the first heater 13 and the
twist-stopping guide 12 and (ii) the positional relationship
between the first heater 13 and the cooler 14 are appro-
priately arranged so that the yarns Y reliably make con-
tact with the contact surfaces 56. With this arrangement,
the force directed toward the contact surfaces 56 side is
applied to the yarns Y at least in the height direction. In
this regard, the yarns Y run along the respective contact
surfaces 56. Therefore, in the regular state, the yarns Y
are prevented from leaving the respective contact sur-
faces 56.
[0054] In the first heater 13 structured as above, the
yarns Y make contact with the respective contact surfac-
es 56 while running in the regular state, so as to be heated
by the heating unit 52 via the respective contact surfaces
56 (i.e, the yarns Y are heated in a contact manner). With
this arrangement, the yarns Y are heated. The temper-
ature of each yarn Y is increased to an appropriate
processing temperature by properly setting the type,
brand (thickness), and running speed of the yarn Y and
the heating temperature of the first heater 13. The heating
temperature of the first heater 13 and the processing tem-
perature are not necessarily identical. The heating tem-
perature of the first heater 13 is typically set to be higher
than a target value, i.e., the processing temperature.
[0055] In this regard, the heating temperature of the
first heater 13 has been set not to be within one range
(hereinafter, this range will be referred to as the middle
range). This is because the yarns Y may adhere to the
device when (i) the heating temperature of the first heater
13 is set within the middle range and (ii) the yarns Y
cannot properly run because of yarn breakage. Mean-

while, recently, a yarn processing method and a yarn
processor with a high heating efficiency are required. The
first heater 13 is structured as below in order to, when
the yarns Y are heated and processed in the heater, in-
crease the heating efficiency while avoiding the risk of
fusion in the yarn breakage.

(Structure and Arrangement of First Heater)

[0056] The specific structure of each first heater 13 will
be described with reference to FIGs. 3(a) to FIG. 5(b).
FIG. 4 illustrates how an inclination angle of each contact
surface 56 with respect to the horizontal direction is de-
fined. Each of FIGs. 5(a) and 5(b) illustrates the limit of
the inclination angle of the contact surface 56 with respect
to the horizontal direction.
[0057] The heating temperature (i.e., set temperature
of the contact surface 56) of the first heater 13 is settable
at any temperature at least within the middle range (e.g.,
within a range of 230 to 350 degrees centigrade in the
present embodiment). The heating temperature of the
first heater 13 may be settable at a temperature lower
than 230 degrees centigrade. Furthermore, the heating
temperature of the first heater 13 may be settable at a
temperature higher than 350 degrees centigrade.
[0058] As described above, each contacted block 54
of the first heater 13 includes a corresponding contact
surface 56. As shown in FIGs. 3(b) and 3(d), there is a
non-closed space on the other side in the height direction
of the contact surface 56 (to be more specific, to the lower
side). In this regard, the word "non-closed" means that
there is no member below the contact surface 56 in the
first heater 13 and there is a space which allows the yarns
Y to be drop off from the first heater 13 by their own
weight.
[0059] As shown in FIG. 3(d) and FIG. 4, for example,
the contact surface 56 has an upside-down U shape in
the cross section orthogonal to the base longitudinal di-
rection (i.e., cross section parallel to both the up-down
direction and the extending direction). To be more spe-
cific, the central portion (a part in the vicinity of a point
P0 in FIG. 4) of the contact surface 56 in the extending
direction is substantially in parallel to the extending di-
rection. The outer part of each end portion of the contact
surface 56 in the extending direction is inclined from the
extending direction. The end of the contact surface 56
on the one side in the extending direction (at the point
P1 in FIG. 4) and the end of the contact surface 56 on
the other side in the extending direction (at the point P2
in FIG. 4) are most inclined from the extending direction
as compared to the other part of the contact surface 56.
For example, when the first heater 13 is provided so that
the extending direction is substantially in parallel to the
horizontal direction (see FIG. 4), the part of the contact
surface 56 in the vicinity of the point P0 is substantially
in parallel to the horizontal direction in a cross section
orthogonal to the base longitudinal direction. In this case,
the end of the contact surface 56 at the point P1 and the
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end of the contact surface 56 at the point P2 are consid-
erably inclined from the horizontal direction.
[0060] As shown in FIG. 4, an inclination angle at the
end of the contact surface 56 at the point P1 with respect
to the horizontal direction is defined as an angle θ1 in a
cross section orthogonal to the base longitudinal direc-
tion. Similarly, in this cross section, an inclination angle
at the end of the contact surface 56 at the point P2 with
respect to the horizontal direction is defined as an angle
θ2. Hereinafter, the definition of the angles θ1 and θ2 will
be detailed. The angle θ1 is an angle formed in the cross
section orthogonal to the base longitudinal direction be-
tween (i) a part of a tangent (tangent T1) at the point P1
of the contact surface 56, which is on the one side in the
extending direction, and (ii) a linear line L1 which is sub-
stantially horizontal along the base width direction. When
the tangent T1 is above the linear line L1 (see FIG. 4 and
FIG. 5(a)), the angle θ1 is a positive angle. When the
tangent T1 is below the linear line L1 (see FIG. 5(b)), the
angle θ1 is a negative angle. The angle θ2 is an angle
formed in the cross section orthogonal to the base lon-
gitudinal direction between (i) a part of a tangent (tangent
T2) at the point P2 of the contact surface 56, which is on
the one side in the extending direction, and (ii) a linear
line L2 which is substantially horizontal along the base
width direction. When the tangent T2 is above the linear
line L2 (FIG. 5(a)), the angle θ2 is a positive angle. When
the tangent T2 is below the linear line L2 (see FIG. 4 and
FIG. 5(b)), the angle θ2 is a negative angle. In the cross
section orthogonal to the base longitudinal direction,
each inclination angle of the contact surface 56 with re-
spect to the horizontal direction is within a range between
the angle θ1 and the angle θ2 in an area between the
point P1 and the point P2.
[0061] In the present embodiment, the inclination an-
gle of the contact surface 56 with respect to the horizontal
direction is within a range of -60 to 60 degrees. To be
more specific, the inclination angle of a part of the contact
surface 56 between the point P1 and the point P2 (i.e.,
of the entire contact surface 56 in the extending direction)
with respect to the horizontal direction is within a range
of -60 to 60 degrees. In the present embodiment, when
the angles θ1 and θ2 are within a range of -60 to 60
degrees, the inclination angle of the entire contact sur-
face 56 with respect to the horizontal direction is within
a range of - 60 to 60 degrees.
[0062] As described above, there is a non-closed
space below (immediately below) the contact surface 56
in the first heater 13, and the inclination angle of the con-
tact surface 56 with respect to the horizontal direction is
within a predetermined range in the cross section orthog-
onal to the base longitudinal direction. With this arrange-
ment, when the yarn breakage occurs during operation
of the false-twist texturing machine 1, the yarn Y is able
to quickly leave the contact surface 56 by its own weight
and to drop off from the first heater 13. Therefore, the
occurrence of fusion in the yarn breakage is avoidable
even when the set temperature of the first heater 13 is a

temperature within the middle range. In the present em-
bodiment, the middle range is a temperature range of
230 to 350 degrees centigrade. This temperature range
was avoided before.

(Manufacturing Method of Processed Yarn)

[0063] The following will describe a manufacturing
method of processed yarns (to be more specific, this
method includes a step of heating each yarn Y by means
of the first heater 13) in the present embodiment. In the
present embodiment, each contact surface 56 is oriented
at least downward in the first heater 13 as described
above. Furthermore, each inclination angle of the contact
surface 56 with respect to the horizontal direction is within
a range of -60 to 60 degrees in a cross section orthogonal
to the base longitudinal direction (cross section parallel
to both the up-down direction and the extending direc-
tion). Furthermore, the temperature of the contact sur-
face 56 (i.e., heating temperature of the first heater 13)
is set at a predetermined temperature which is not less
than 230 degrees centigrade and not more than 350 de-
grees centigrade. The yarn Y runs in this state while mak-
ing contact with the contact surface 56. The yarn Y is
heated as such. Therefore, even when the yarn breakage
occurs because of any problem, the yarn Y is able to
quickly leave the contact surface 56. It is therefore pos-
sible to avoid the fusion of the yarn Y in the yarn breakage,
i.e., the adherence of the yarn Y to the first heater 13 in
the yarn breakage.
[0064] The thickness of the yarn Y to be heated may
be any thickness. The above-described contact manner
is especially effective when the yarn Y to be heated is
thick. Even when the thick yarn Y (e.g., yarn Y which is
80dtex or more) is heated, the contact manner makes it
possible to reliably transmit the heat to the yarn Y via the
contact surface 56. It is therefore possible to evenly heat
the yarn Y in its radial direction.

(Comparison With Traditional Manufacturing Method)

[0065] The following will describe the comparison be-
tween the manufacturing method of the present embod-
iment and a traditional manufacturing method, with ref-
erence to FIG. 6. The present inventors made the eval-
uation as below to check whether the yarn quality of yarns
which was processed, in the manufacturing method of
processed yarns, by the first heater 13 of the present
embodiment was the same as that of yarns which was
processed not by the first heater 13 but by a traditional
heater (not illustrated).
[0066] FIG. 6 is a graph showing the relationship be-
tween crimp contraction and a heating temperature in
each of three different heaters described later which
false-twist yarns Y each having a predetermined thick-
ness. The horizontal axis indicates the heating temper-
ature, and the vertical axis indicates the crimp contrac-
tion. FIG. 6 shows the relationship between the crimp
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contraction and the heating temperature in regard to each
heated yarn Y which is 167dtex (the thickness of 48
filaments) . A material of the yarn Y (yarn material) which
was evaluated is polyester. As a reference, a melting
point of polyester is within a range of 255 to 260 degrees
centigrade. Typically, in false twisting, a preferred
processing temperature of polyester by the first heater
13 is within a range of approximately 180 to 200 degrees
centigrade. The running speed (processing speed) of the
yarn Y which was evaluated is 800 m/min. The relation-
ship between the crimp contraction and the heating tem-
perature is able to be adjusted by changing the running
speed of the yarn Y (i.e., by changing how long the run-
ning yarn Y is heated by the first heater 13).
[0067] The following will describe the three different
heaters. The heater of a first type ("SHEATHED HEATER
(CONTACT) 1.0 M" in FIG. 6) among the three different
heaters has the same structure as the above-described
first heater 13. The words "SHEATHED HEATER" indi-
cate the type of a heat source. The word "(CONTACT)"
indicates the contact manner. The words "1.0 M" indicate
that the length of a heater in the extending direction is
1.0 m. (Hereinafter, these definitions will be used also in
heaters of second and third types among the three dif-
ferent heaters.) The relationship between the heating
temperature and the crimp contraction in the heater of
the first type is indicated by painted circles in FIG. 6. The
heater of the second type ("HEATING MEDIUM (CON-
TACT) 2.0 M" in FIG. 6) among the three different heaters
is a known heater to which the contact manner with
DOWTHERM is applied. In this regard, DOWTHERM is
a known heating medium. That is, the heater of the sec-
ond type is a so-called Dowtherm heater. The heating
temperature of the heater of the second type is substan-
tially identical with an actual processing temperature of
the yarn Y. The relationship between the heating tem-
perature and the crimp contraction in the heater of the
second type is indicated by painted squares in FIG. 6.
The heater of the third type ("SHEATHED HEATER
(CONTACTLESS) 1.0 M" in FIG. 6) among the three dif-
ferent heaters has the substantially same structure as
the above-described first heater 13. For example, the
heater of the third type includes a slit guide described in
Japanese Laid-Open Patent Publication No. H9-291428,
instead of each contacted block 54 of the first heater 13.
The heater of the third type is a known heater to which
a contactless manner (i.e., a way of heating the yarn Y
mainly by using air which is heated by the heating unit
52) is applied. The relationship between the heating tem-
perature and the crimp contraction in the heater of the
third type is indicated by painted triangles in FIG. 6.
[0068] The following briefly describes how the heater
(Dowtherm heater) of the second type and the heater
(heater with the contactless manner) of the third type are
developed. The above-described Dowtherm heater has
been widely used. However, because the Dowtherm
heater has the limit of increase in heating temperature,
when the thickness of the yarn Y to be heated increases,

the size of the Dowtherm heater needs to be increased
or the running speed of the yarn Y needs to be decreased.
Furthermore, because the Dowtherm heater typically has
a large heat radiation portion, the power consumption to
retain the heating temperature is disadvantageously
large. Thereafter, a heater including a sheathed heater
as a heat source has been produced. This makes it pos-
sible to easily increase the heating temperature of the
heater while reducing the size of the device, and to ar-
range the heat radiation portion to be small while the
increase in power consumption is suppressed. The
present inventors consider that the contactless manner
needs to be applicated to this heater so that (i) the heating
temperature of the heater is sufficiently high and (ii) the
yarn Y is not heated too much, in order to avoid the above-
described fusion.
[0069] When the heating temperature of the above-
described heater (i.e., first heater 13 of the present em-
bodiment) of the first type was set to be within a range
of approximately 250 to 290 degrees centigrade (indicat-
ed by solid lines in FIG. 6), the crimp contraction which
was achieved by the heater of the first type was substan-
tially identical with the crimp contraction which was
achieved by the above-described heater (i.e., Dowtherm
heater) of the second type. In this regard, the heating
temperature of the heater of the second type was set to
be within a range of approximately 180 to 200 degrees
centigrade (indicated by dotted lines in FIG. 6). Further-
more, this crimp contraction which was achieved by the
heater of the first type was substantially identical with the
crimp contraction which was achieved by the above-de-
scribed heater (i.e., sheathed heater with the contactless
manner) of the third type. In this regard, the heating tem-
perature of the heater of the third type was set to be within
a range of approximately 420 to 460 degrees centigrade
(indicated by one-dot chain lines in FIG. 6). These eval-
uation results are comparison results of yarn properties
of yarns running in the three different heaters at a par-
ticular running speed. These yarns are a particular type
of yarns with a particular thickness. In this regard, these
evaluation results do not indicate that the heating tem-
perature of the first heater 13 is limited to a range of
approximately 250 to 290 degrees centigrade.
[0070] As described above, the yarn quality of yarns
which were processed by the heater of the first type was
similar to the yarn quality of yarns which were processed
by the traditional heater of the second type and that of
yarns which were processed by the traditional heater of
the third type. In this regard, the heater of the first type
has the same structure as the first heater 13. For exam-
ple, the advantages of using the contact manner and set-
ting the heating temperature of the first heater 13 in the
middle range are as follows. Because the heating tem-
perature of the first heater 13 is settable to be higher than
that of the heater (Dowtherm heater) of the second type,
the size of the device can be reduced and/or the heating
efficiency of the first heater 13 can be increased. Fur-
thermore, because the heating temperature of the first
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heater 13 is settable to be lower than that of the heater
(heater with the contactless manner) of the third type,
the power consumption of the heat source 51 can be
reduced. Furthermore, because the first heater 13 has
the contact surface 56, heat can be effectively transmit-
ted to the yarn Y via the contact surface 56. Therefore,
even when the thick yarn Y is heated, the outer part and
inner part of the yarn Y in its radial direction are evenly
heated.
[0071] As described above, in the regular state, even
when the temperature (heating temperature) of each con-
tact surface 56 is within the middle range, a correspond-
ing yarn is heated to an appropriate processing temper-
ature (i.e., fusion is avoided) by suitably setting the type,
brand (thickness), and running speed of the yarn and the
heating temperature. The contact surface 56 is oriented
at least downward, and the inclination angle of the contact
surface 56 with respect to the horizontal direction is within
a range of -60 to 60 degrees. With this arrangement, the
yarn Y is able to quickly leave the contact surface 56 by
its own weight when the yarn breakage occurs. Because
of this, the fusion of the yarn Y is avoided even when the
yarn breakage occurs. It is therefore possible to increase
the heating efficiency while avoiding the risk of fusion of
the yarn Y in the yarn breakage. Furthermore, it is pos-
sible to reduce the size of the device and/or to reduce
the power consumption as described above by using the
contact manner and setting the heating temperature of
the contact surface 56 within the middle range.
[0072] In the present embodiment, the temperature of
the contact surface 56 is easily increased to be equal to
or higher than a melting point of the yarn material by
using the sheathed heater as the heat source 51. In this
regard, the sheathed heater is an electric heater.
[0073] The length of the first heater 13 in the extending
direction is not less than 0.4 m and not more than 1.6 m.
It is possible to deal with various conditions, i.e., various
yarns Y each having a particular type and/or thickness
or various yarn running speeds by using the first heater
13 with an appropriate length in the extending direction.
[0074] For example, when each false-twisting device
15 is a known PIN-type false-twisting device, the
processing speed is 50 to 100 m/min. When the process-
ing speed is low as such, the length of the first heater 13
is preferably small in the extending direction (e.g., 0.4
m). In this regard, when the above-described Dowtherm
heater heats the yarn Y at this processing speed, the
length of the Dowtherm heater is, for example, within a
range of 1.0 to 1.2 m in the extending direction. For an-
other example, when the thick yarn Y, which is used as
an industrial material and which is made of nylon 6, nylon
66, or polyester is heated, the length of the first heater
13 is preferably large in the extending direction (e.g., 1.6
m). The processing speed in this state is 600 to 800
m/min. In this regard, when the yarn Y is heated by the
above-described Dowtherm heater at this processing
speed, the length of the Dowtherm heater is, for example,
within a range of 2.0 to 2.5 m in the extending direction.

[0075] The following will describe modifications of the
above-described embodiment. The members identical
with those in the embodiment above will be denoted by
the same reference numerals, and the explanations
thereof are not repeated.

(1) In the embodiment above, there is a non-closed
space below (immediately below) each contact sur-
face 56 in the first heater 13. However, the disclosure
is not limited to this. To an end portion of the first
heater 13 on the other side in the height direction,
for example, an openable or detachable cover (not
illustrated) configured to suppress the outside air
from entering into the yarn running space may be
provided. In this regard, the yarn Y runs in the yarn
running space. The fusion of the yarn Y is avoidable
even in this case because the yarn Y is able to quickly
leave the contact surface 56 in the yarn breakage.
(2) The yarn material of the yarn Y is not limited to
those described above. For example, the yarn ma-
terial may be nylon 6 or nylon 66.
(3) In the embodiment above, the middle range is a
temperature range of 230 to 350 degrees centigrade.
However, the disclosure is not limited to this. The
lower limit of the middle range may be changed, for
example, in accordance with the type of the yarn
material and temperatures at each of which the fu-
sion of the yarn material is likely to occur. For exam-
ple, the fusion of the yarn Y made of polyester may
be likely to occur at a temperature which is equal to
or higher than approximately 250 degrees centi-
grade. Therefore, the lower limit of the middle range
regarding polyester may be equal to or higher than
250 degrees centigrade. Furthermore, the fusion of
the yarn Y made of nylon 6 may be likely to occur at
a temperature which is equal to or higher than ap-
proximately 230 degrees centigrade. Therefore, the
lower limit of the middle range regarding nylon 6 may
be equal to or higher than 230 degrees centigrade.
For example, the fusion of the yarn Y made of nylon
66 may be likely to occur at a temperature which is
equal to or higher than approximately 260 degrees
centigrade. Therefore, the lower limit of the middle
range regarding nylon 66 may be equal to or higher
than 260 degrees centigrade. When the heating tem-
perature of the first heater 13 (the contact surface
56) is equal to or close to 350 degrees centigrade,
the fusion of the yarn Y may be likely to occur in
accordance with the conditions such as the type
and/or thickness of the yarn Y and the running speed
of the yarn Y. Because of this, the upper limit of the
middle range may be, for example, 320 degrees cen-
tigrade. With this arrangement, the fusion of the yarn
Y is further reliably avoided. The heating tempera-
ture of the first heater 13 (the contact surface 56)
may be a predetermined temperature with which the
middle range falls within the above-described rang-
es.
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(4) In the embodiment above, each contacted block
54 is provided as a member including the contact
surface 56. However, the disclosure is not limited to
this. Instead of the contacted block 54, for example,
a SUS plate (not illustrated) formed as sheet metal
may be housed in the slit 55 (see Japanese Laid-
Open Patent Publication No. 2002-194631). The
sheet metal has an upside-down U shape when
viewed in the extending direction. A contact surface
(not illustrated) may be provided at such a SUS plate.
(5) In the embodiment above, the contact surface 56
is curved in a cross section orthogonal to the base
longitudinal direction. However, the disclosure is not
limited to this. The contact surface 56 may be, for
example, substantially linear in a cross section or-
thogonal to the base longitudinal direction.
(6) In the embodiment above, the contacted block
54 is housed in each slit 55, and the slit 55 is open
to the other side in the height direction. However,
the disclosure is not limited to this. For example,
when viewed in the extending direction, the position
of ends of each heating member 53 on the other side
in the height direction may be substantially identical
with the position of the end portion of the contact
surface 56 on the other side in the axial direction.
Also in this case, there is a non-closed space below
(immediately below) the contact surface 56.
(7) In the embodiment above, the first heater 13 con-
figured to heat the heating unit 52 by means of the
sheathed heater is provided in the false-twist textur-
ing machine 1. However, the disclosure is not limited
to this. Instead of the first heater 13, the above-de-
scribed Dowtherm heater may be provided in the
false-twist texturing machine 1. For example, when
there is a yarn made of the yarn material in which
the melting point is low, the Dowtherm heater may
embody the above-described processing method
(i.e., manufacturing method of processed yarns).
(8) In the embodiment above, the first heater 13 is
able to heat two yarns Y. However, the disclosure is
not limited to this. The first heater 13 may be able to
heat one yarn Y. Alternatively, the first heater 13 may
be able to heat three or more yarns Y.
(9) The present invention is applicable to a known
false-twist texturing machine (not illustrated) which
is differently structured from the false-twist texturing
machine 1. For example, the present invention may
be applied to a false-twist texturing machine (not il-
lustrated) described in Japanese Laid-Open Patent
Publication No. 2009-74219. This false-twist textur-
ing machine is able to combine two yarn, so as to
form one yarn. This false-twist texturing machine is
able to (i) combine two yarns into one yarn and then
wind the one yarn onto a single cradle, and (ii) to
simply wind two yarns which are not combined onto
a single cradle. The present invention may be ap-
plied to such a false-twist texturing machine. Alter-
natively, in addition to the false-twist texturing ma-

chine, the present invention is applicable to a yarn
processor such as a known air texturing machine
(not illustrated) configured to process a running yarn
(not illustrated).

Claims

1. A manufacturing method of processed yarns com-
prising a step of heating a running yarn (Y), which is
made of synthetic fibers, by means of a heater (13),

the heater (13) including a heat source (51) and
a heating unit (52) which is heated by the heat
source (51),
the heating unit (52) including a contact surface
(56) extending at least in a predetermined ex-
tending direction, the running yarn (Y) making
contact with the contact surface (56),
the contact surface (56) being oriented at least
downward,
the heater (13) being provided so that an incli-
nation angle of the contact surface (56) with re-
spect to a horizontal direction is within a range
of -60 to 60 degrees in a cross section parallel
to both a vertical direction and the extending di-
rection, and
the yarn (Y) running and making contact with
the contact surface (56), while the temperature
of the contact surface (56) is set at a predeter-
mined temperature which is not less than 230
degrees centigrade and not more than 350 de-
grees centigrade.

2. The manufacturing method according to claim 1,
wherein, a material of the yarn (Y) is polyester, and
the predetermined temperature is not less than 250
degrees centigrade and not more than 350 degrees
centigrade.

3. The manufacturing method according to claim 1,
wherein, a material of the yarn (Y) is nylon 6, and
the predetermined temperature is not less than 230
degrees centigrade and not more than 350 degrees
centigrade.

4. The manufacturing method according to claim 1,
wherein, a material of the yarn (Y) is nylon 66, and
the predetermined temperature is not less than 260
degrees centigrade and not more than 350 degrees
centigrade.

5. The manufacturing method according to any one of
claims 1 to 4, wherein, the predetermined tempera-
ture is not more than 320 degrees centigrade.

6. The manufacturing method according to any one of
claims 1 to 5, wherein, an electric heater is used as
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the heat source (51).

7. The manufacturing method according to claim 6,
wherein, the heater (13) in the extending direction is
not less than 0.4 m and not more than 1.6 m in length.

8. A yarn processor (1) comprising a heater (13) con-
figured to heat a running yarn (Y) made of synthetic
fibers,

the heater (13) including a heat source (51), a
heating unit (52) which is heated by the heat
source (51), and a controller (100) programmed
to control the heat source (51),
the heating unit (52) including a contact surface
(56) extending at least in a predetermined ex-
tending direction, the running yarn (Y) making
contact with the contact surface (56),
the contact surface (56) being oriented at least
downward,
the heater (13) being provided so that an incli-
nation angle of the contact surface (56) with re-
spect to a horizontal direction is within a range
of -60 to 60 degrees in a cross section parallel
to both a vertical direction and the extending di-
rection, and
when the yarn (Y) runs while making contact with
the contact surface (56), the controller (100)
controlling the heat source (51) so that the tem-
perature of the contact surface (56) is set at a
predetermined temperature which is not less
than 230 degrees centigrade and not more than
350 degrees centigrade.

9. The yarn processor (1) according to claim 8, wherein,
a material of the yarn (Y) is polyester, and
the predetermined temperature is not less than 250
degrees centigrade and not more than 350 degrees
centigrade.

10. The yarn processor (1) according to claim 8, wherein,
a material of the yarn (Y) is nylon 6, and
the predetermined temperature is not less than 230
degrees centigrade and not more than 350 degrees
centigrade.

11. The yarn processor (1) according to claim 8, wherein,
a material of the yarn (Y) is nylon 66, and
the predetermined temperature is not less than 260
degrees centigrade and not more than 350 degrees
centigrade.

12. The yarn processor (1) according to any one of
claims 8 to 11, wherein, the heat source (51) includes
an electric heater.

13. The yarn processor (1) according to claim 12, where-
in, the heater (13) in the extending direction is not

less than 0.4 m and not more than 1.6 m in length.
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