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(54) YARN HEATER AND YARN PROCESSOR
(57)  Power consumption is reduced. In a first heater
13, two yarn running grooves 56a and 56b are formed to
extend in an extending direction and to be aligned in the
base longitudinal direction. The first heater 13 further in-
cludes a heating unit 50 which extends along the extend-
ing direction and is configured to heat yarns Ya and Yb
running in the yarn running grooves 56a and 56b and a
heatinsulator 70 which extends in the extending direction
and is provided to be opposite to the yarn running grooves
56a and 56b over open ends of the yarn running grooves
56a and 56b in an up-down direction. In the heat insulator
70, a yarn guide passage 74 is formed to allow the yarns
Ya and Yb to pass through, in order to insert the yarns
Ya and Yb into the respective yarn running grooves 56a
and 56b. The yarn guide passage 74 is shared between
the yarn running grooves 56a and 56b. The yarn guide
passage 74 has a narrow portion 74a having a width W1
that is narrower than the sum of the widths (W3a+W3b)
of the two yarn running grooves 56a and 56b.
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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to a yarn heater
for heating yarns and a yarn processor including the yarn
heater.

[0002] A yarn heater configured to heat yarns running
in a yarn processor performing various processes such
as yarn combination and false twisting for synthetic fiber
yarns has been known. Patent Literature 1 (Japanese
Laid-Open Patent Publication No. H1-183546) discloses
a thermal yarn processor (yarn heater) in which two yarn
running grooves are formed and which includes a heat
conductor (heating unit) heated by a heat generator and
a heatinsulating material (heatinsulator). Such a thermal
yarn processor is configured to heat yarns running in the
respective yarn running grooves.

[0003] The two yarn running grooves extend along a
first direction and are aligned in a second direction or-
thogonal to the first direction. Each yarn running groove
is open on one side in a third direction which is orthogonal
to both the first direction and the second direction. The
heat insulating material extends along the first direction
and is attached to an end face of the heat conductor,
where the yarn running grooves are open. The heat in-
sulating material has two yarn insertion slits (yarn guide
passages) which are independent from each other and
are provided to insert yarns into the respective two yarn
running grooves.

SUMMARY OF THE INVENTION

[0004] Inthe yarn heater described above, air is intro-
duced into and discharged from each yarn running
groove through the yarn guide passage provided for each
yarn running groove. As a result, the heating unit and its
vicinity are not easily heated due to the outflow of warm
air and the inflow of cool air, with the result that the power
consumption for heating the yarns increases.

[0005] An object of the present invention is to provide
a yarn heater capable of reducing power consumption
and a yarn processor.

[0006] A yarn heater according to a first aspect of the
invention is a yarn heater in which at least two yarn run-
ning grooves in which yarns run are formed, the at least
two yarn running grooves being aligned in a second di-
rection orthogonal to a first direction in which the yarn
running grooves extend. The yarn heater includes: a
heating unit which extends along the first direction and
is configured to heat the yarns running in the at least two
yarn running grooves; and a heat insulator which extends
along the first direction and is provided on the opposite
side of the at least two yarn running grooves over open
ends of the at least two yarn running grooves in a third
direction orthogonal to the first direction and the second
direction. In the heat insulator, a yarn guide passage is
formedto allow the yarns to pass through and tointroduce
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the yarns into the at least two yarn running grooves, re-
spectively, at least part of the yarn guide passage func-
tions as a common passage shared between the at least
two yarn running grooves, the yarn guide passage in-
cludes: a narrow portion which is formed as at least part
of the common passage and has a width that is narrower
in the second direction than a total width in the second
direction of the at least two yarn running grooves; and a
wide portion whose width in the second direction increas-
es toward the at least two yarn running grooves, the wide
portion is a part of the yarn guide passage on the yarn
running groove side in the third direction of the narrow
portion, and an end portion on the yarn running groove
side of the wide portion opposing entirety of the at least
two yarn running grooves, and the yarn heater further
includes at least one partition member which is made of
a heat insulating material, extends along the first direc-
tion, and divides the yarn guide passage into individual
passages corresponding to the respective at least two
yarn running grooves, at the wide portion of the yarn
guide passage.

[0007] Inthe presentinvention, atleast part of the yarn
guide passage is a common passage shared between
the at least two yarn running grooves. The yarn guide
passage has a narrow portion formed as at least part of
a common passage and having a width that is narrower
than the sum of the widths of the two yarn running
grooves. On this account, as compared to a case where
independent yarn guide passages are provided for the
respective atleasttwo yarn running grooves, itis possible
to suppress the inflow and outflow of air to and from the
yarn running grooves through the yarn guide passage.
Therefore, the power consumption is reduced.

[0008] Accordingtotheaspectofthe presentinvention,
because the yarns inserted into the yarn guide passage
pass through the narrow portion and then pass through
the wide portion opposing entirety of the atleast two yarn
running grooves, the yarns can be easily inserted into
the respective at least two yarn running grooves.
[0009] Furthermore, according to the aspect of the
present invention, it is possible to further suppress the
infow and outflow of air to and from the yarn running
groove through the yarn guide passage by the partition
member. Therefore, the power consumption is reliably
reduced.

[0010] According to a second aspect of the invention,
the yarn heater of the first aspect of the invention is ar-
ranged such that the length in the third direction of the
narrow portion of the yarn guide passage is 20mm or
more.

[0011] Accordingtothe aspectofthe presentinvention,
because the narrow portion is sufficiently long, circulation
of air through the narrow portion is suppressed. On this
account, it is possible to further reliably suppress the in-
flow and outflow of air to and from the yarn running
grooves through the yarn guide passages. Therefore, the
power consumption can be further decreased.

[0012] According to a third aspect of the invention, the
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yarn heater of the first or second aspect of the invention
is arranged such that the heat insulator is configured to
be detachable.

[0013] Because the yarn guide passage at least par-
tially serves as a common passage for the plural yarn
running grooves, the heat insulator in which the yarn
guide passage is formed becomes an obstacle to remove
the yarn when yarn breakage occurs. In the present in-
vention, the removal of the yarn becomes easy by de-
taching the heat insulator in which the yarn guide pas-
sage is formed.

[0014] According to a fourth aspect of the invention,
the yarn heater of any one of the first to third aspects of
the invention is arranged such that the heating unit is a
contactless heater by which the yarns are heated by heat-
ed air.

[0015] Inthe contactless heating unit, the heating tem-
perature is relatively high. According to the aspect of the
present invention, it is possible to suppress the release
of heat from the heating unit having a relatively high heat-
ing temperature to the outside. Due to this, the power
consumption is effectively reduced.

[0016] According to a fifth aspect of the invention, the
yarn heater according to any one of the first to fourth
aspects of the invention further includes a guider provid-
ed at least on one side in the first direction of the heat
insulator, in the guider. In the guider, a slit is formed to
guide the yarns when the yarns are inserted into the at
least two yarn running grooves through the yarn guide
passage. The slit has an inlet section which is shared
between the at least two yarn running grooves and at
least two branching sections which are branched from
the inlet section to guide the yarns to the respective at
least two yarn running grooves.

[0017] According to this aspect of the present inven-
tion, the inlet section of the slit formed in the guider is
shared between the at least two yarn running grooves.
Therefore, the guider can suppress the flow of air through
the end portion of the yarn guide passage in the extending
direction, and can reliably suppress the inflow and out-
flow of airto and from the yarn running groove. Therefore,
the power consumption is further reduced.

[0018] A yarn heater according to a sixth aspect of the
invention is a yarn heater in which at least two yarn run-
ning grooves in which yarns run are formed, the at least
two yarn running grooves being aligned in a second di-
rection orthogonal to a first direction in which the yarn
running grooves extend. The yarn heater includes: a
heating unit which extends along the first direction and
is configured to heat the yarns running in the at least two
yarn running grooves; a heat insulator which extends
along the first direction and is provided on the opposite
side of the at least two yarn running grooves over open
ends of the at least two yarn running grooves in a third
direction orthogonal to the first direction and the second
direction; and at least one guider provided at least on
one side in the first direction of the heat insulator. In the
heat insulator, a yarn guide passage is formed to allow
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the yarns to pass through and to introduce the yarns into
the at least two yarn running grooves, respectively, at
least part of the yarn guide passage functions as a com-
mon passage shared between the at least two yarn run-
ning grooves, and the yarn guide passage includes a
narrow portion which is formed as at least part of the
common passage and has a width that is narrower in the
second direction than a total width in the second direction
of the at least two yarn running grooves. In the at least
one guider, a slit is formed to guide the yarns when the
yarns are inserted into the at least two yarn running
grooves through the yarn guide passage, and the slit has
an inlet section which is shared between the at least two
yarn running grooves and atleast two branching sections
which are branched from the inlet section to guide the
yarns to the respective at least two yarn running grooves.
[0019] Inthe presentinvention, atleast part of the yarn
guide passage is a common passage shared between
the at least two yarn running grooves. The yarn guide
passage has a narrow portion formed as at least part of
a common passage and having a width that is narrower
than the sum of the widths of the two yarn running
grooves. On this account, as compared to a case where
independent yarn guide passages are provided for the
respective atleasttwo yarnrunning grooves, itis possible
to suppress the inflow and outflow of air to and from the
yarn running grooves through the yarn guide passage.
Therefore, the power consumption is reduced.

[0020] Accordingtotheaspectofthe presentinvention,
furthermore, the inlet section of the slitformed in the guid-
er is shared between the at least two yarn running
grooves. Therefore, the guider can suppress the flow of
air through the end portion of the yarn guide passage in
the extending direction, and can reliably suppress the
infow and outflow of air to and from the yarn running
groove. Therefore, the power consumption is further re-
duced.

[0021] According to a seventh aspect of the invention,
the yarn heater of the sixth aspect of the invention is
arranged such that the length in the third direction of the
narrow portion of the yarn guide passage is 20mm or
more.

[0022] Accordingtotheaspectofthe presentinvention,
because the narrow portion is sufficiently long, circulation
of air through the narrow portion is suppressed. On this
account, it is possible to further reliably suppress the in-
flow and outflow of air to and from the yarn running
grooves through the yarn guide passages. Therefore, the
power consumption can be further decreased.

[0023] According to an eighth aspect of the invention,
the yarn heater of the sixth or seventh aspect of the in-
vention is arranged such that the heat insulator is con-
figured to be detachable.

[0024] Because the yarn guide passage at least par-
tially serves as a common passage for the plural yarn
running grooves, the heat insulator in which the yarn
guide passage is formed becomes an obstacle to remove
the yarn when yarn breakage occurs. In the present in-
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vention, the removal of the yarn becomes easy by de-
taching the heat insulator in which the yarn guide pas-
sage is formed.

[0025] According to a ninth aspect of the invention, the
yarn heater of any one of the sixth to eighth aspects of
the invention is arranged such that the yarn guide pas-
sage further includes a wide portion whose width in the
second direction increases toward the at least two yarn
running grooves, and the wide portion is a part of the
yarn guide passage on the yarn running groove side in
the third direction of the narrow portion and an end portion
on the yarn running groove side of the wide portion op-
posing entirety of the at least two yarn running grooves.
[0026] Accordingtothe aspectofthe presentinvention,
because the yarns inserted into the yarn guide passage
pass through the narrow portion and then pass through
the wide portion opposing entirety of the at least two yarn
running grooves, the yarns can be easily inserted into
the respective at least two yarn running grooves.
[0027] According to atenth aspect of the invention, the
yarn heater of the ninth aspect of the invention further
includes at least one partition member which is made of
a heat insulating material, extends along the first direc-
tion, and divides the yarn guide passage into individual
passages corresponding to the respective at least two
yarn running grooves, at the wide portion of the yarn
guide passage.

[0028] Accordingtothe aspectofthe presentinvention,
it is possible to further suppress the inflow and outflow
of air to and from the yarn running groove through the
yarn guide passage by the partition member. Therefore,
the power consumption is reliably reduced.

[0029] According to an eleventh aspect of the inven-
tion, the yarn heater of any one of the sixth to tenth as-
pects of the invention is arranged such that the heating
unitis a contactless heater by which the yarns are heated
by heated air.

[0030] Inthe contactless heating unit, the heating tem-
perature is relatively high. According to the aspect of the
present invention, it is possible to suppress the release
of heat from the heating unit having a relatively high heat-
ing temperature to the outside. Due to this, the power
consumption is effectively reduced.

[0031] According to a twelfth aspect of the invention,
a yarn processor configured to process yarns includes:
the yarn heater according to any one of the fifth to elev-
enth aspects of the invention, in which two yarn running
grooves are formed; a first yarn path formation device
which is able to support two yarns to be runnable and is
provided on the one side in the first direction of the yarn
heater; and a second yarn path formation device which
is able to supporttwo yarns to be runnable and is provided
on the other side in the first direction of the yarn heater,
the other side being opposite to the one side. The two
yarn paths formed by the first yarn path formation device
and the second yarn path formation device are on the
respective sides of the inlet section of the slit in the sec-
ond direction, when viewed in the first direction.
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[0032] According to this aspect of the present inven-
tion, when the yarns pass through the inlet section of the
slit, the yarns are pulled in the second direction towards
the outside of the slit. This allows each of the two yarns
to move toward the branching section that is close to the
yarn path of that yarn in the second direction. On this
account, it is possible to prevent each of the two yarns
from passing through a branching section that the each
yarn is not supposed to pass, and to prevent each of the
yarns from being guided to an erroneous yarn running
groove.

[0033] Accordingtoathirteenthaspectoftheinvention,
the yarn processor of the twelfth aspect of the invention
is arranged such that the guiders are provided on the
respective sides of the heat insulator in the first direction.
The second yarn path formation device is movable in the
third direction between a heating position where yarn
paths formed between the second yarn path formation
device and the first yarn path formation device extend
along the first direction in the at least two yarn running
grooves and a retracted position which is on the opposite
side of the at least two yarn running grooves over the
inlet section of the slit in the third direction. The inlet sec-
tion of the slit formed in the guiders on the opposite side
of the heat insulator in the first direction includes an ex-
tension portion which extends to reach the side opposite
to the heating unit over the heat insulator in the third
direction, and the width in the second direction of the
extension portion increases away from the heating unit.
[0034] According to this aspect of the present inven-
tion, as the second yarn path formation device is moved
from the retracted position to the heating position by the
extension portion, the two yarns supported by the second
yarn path formation device are reliably guided to the inlet
section of the slit.

BRIEF DESCRIPTION OF THE DRAWINGS
[0035]

FIG. 1is aside view of a false-twist texturing machine
according to an embodiment of the present inven-
tion.

FIG. 2 is a schematic diagram of the false-twist tex-
turing machine, expanded along paths of yarns.
FIG. 3 illustrates a first heater.

FIG. 4 is a cross section of the first heater cut along
a line IV-1V shown in FIG. 3.

FIG. 5 is a cross section of a heating unit cut along
a line V-V shown in FIG. 4.

FIG. 6 shows a state in which the first heater shown
in FIG. 3 is viewed from one side in an extending
direction.

FIG. 7 shows a state in which the first heater shown
in FIG. 3 is viewed from the other side in the extend-
ing direction.

FIG. 8(a) and FIG. 8(b) explain steps of yarn thread-
ing to the first heater. FIG. 8(a) shows a state where
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a twist-stopping guide is at a retracted position,
whereas FIG. 8(b) shows a state where the twist-
stopping guide is at a heating position.

FIG. 9(a) to FIG. 9(c) show actions of the yarns when
yarn threading to the first heater is performed, when
viewed from one side in the extending direction. FIG.
9(a) shows a state in which the yarns are held by
notches. FIG. 9(b) shows an action of the yarn when
one of the yarns is inserted. FIG. 9(c) shows an ac-
tion of the yarn when the other of the yarns is insert-
ed.

FIG. 10 (a) and FIG. 10 (b) show actions of the yarns
when yarn threading to the first heater is performed,
when viewed from the other side in the extending
direction. FIG. 10(a) shows a state in which the twist-
stopping guide is at the retracted position. FIG. 10(b)
shows a state in which the twist-stopping guide is
moving from the retracted position to the heating po-
sition.

FIG. 11 shows astate in which the heat insulator has
been removed.

FIG. 12 is a graph of power consumption when each
of yarn guide passages of a comparative example
and an example is employed.

FIG. 13 shows a first heater of a first modification.
FIGs. 14(a) and 14(b) show a heating unit of a sec-
ond modification. FIG. 14(a) is a cross taken along
aplane orthogonal to the extending direction, where-
as FIG. 14(b) is a cross section cut along a line b-b
in FIG. 14(a).

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0036] A false-twist texturing machine 1 of a preferred
embodiment of the present invention will be described
with reference to FIG. 1. A vertical direction to the sheet
of FIG. 1 is defined as a base longitudinal direction, and
a left-right direction to the sheet is defined as a base
width direction. A direction orthogonal to both the base
longitudinal direction and the base width direction is de-
fined as an up-down direction in which the gravity acts.
In thisregard, the base longitudinal direction and the base
width direction are substantially in parallel to the horizon-
tal direction.

(Overall Structure of False-Twist Texturing Machine 1)

[0037] The false-twisttexturing machine 1 can perform
false twisting of yarns Y made of, for example, synthetic
fibers such as nylon (polyamide fibers) and polyester.
The false-twist texturing machine 1 includes a yarn sup-
plying unit 2 for supplying the yarns Y, a processing unit
3 which performs the false twisting of the yarns Y supplied
from the yarn supplying unit 2, and a winding unit 4 which
winds the yarns Y processed by the processing unit 3
onto awinding bobbins Bw. Components of the yarn sup-
plying unit 2, the processing unit 3, and the winding unit
4 are aligned to form plural lines (see FIG. 2) in the base
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longitudinal direction. The base longitudinal direction is
a direction orthogonal to a running plane (plane of FIG.
1) oftheyarns Y, whichis formed by a yarn path extending
from the yarn supplying unit 2 to the winding unit4 through
the processing unit 3.

[0038] The yarn supplying unit2 includes a creel stand
5 retaining yarn supply packages Ps. The yarn supplying
unit 2 supplies multiple yarns Y to the processing unit 3.
The processing unit 3 false-twists a yarn Y supplied from
a yarn supply package Ps. In the processing unit 3, the
following members are provided in this order from the
upstream in a yarn running direction: first feed rollers 11;
a twist-stopping guide 12; a first heater 13 (equivalent to
a yarn heater of the present invention); a cooler 14; a
false-twisting device 15; second feed rollers 16; an inter-
lacing device 17; third feed rollers 18; a second heater
19; and fourth feed rollers 20. The winding unit4 includes
a plurality of 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.

[0039] The false-twist texturing machine 1 includes a
main base 8 and a winding base 9 which are placed to
be spaced apart from each other in the base width direc-
tion. The main base 8 and the winding base 9 are pro-
vided to extend in the base longitudinal direction and to
be substantial identical in length. The main base 8 and
the winding base 9 are arranged to face each other in
the base width direction. An upper part of the main base
8 is connected to an upper part of the winding base 9 by
a supporting frame 10. Each device forming the process-
ing unit 3 is mainly attached to the main base 8 or the
supporting frame 10. Each device forming the winding
unit 4 is attached to the winding base 9. The main base
8, the winding base 9, and the supporting frame 10 form
a working space A in which an operator performs an op-
eration such as yarn threading to each device. The yarn
paths are formed so that the yarns Y are able to run mainly
around the working space A.

[0040] The false-twist texturing machine 1 includes
units which are termed spans each of which includes a
pair of the main base 8 and the winding base 9 placed
to oppose each other. In one span, processing units
(which are also termed spindles) in which yarn paths are
formed to pass the devices constituting the processing
unit 3 are lined up in the base longitudinal direction. With
this arrangement, in one span, yarns Y running while
being lined up 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 symmet-
rical manner to the sheet, with a center line C of the base
width direction of the main base 8 being a symmetry axis.
The main base 8 is shared between the left span and the
right span.

(Processing Unit)

[0041] The structure of the processing unit 3 will be
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described with reference to FIG. 1 and FIG. 2. The first
feed rollers 11 are configured to unwind a yarn Y from a
yarn supply package Ps attached to the yarn supplying
unit 2, and to feed the yarn Y to the first heater 13. As
shown in FIG. 2, for example, the first feed rollers 11 are
configured to feed one yarn Y to the first heater 13. The
first feed rollers 11 may be able to feed adjacent yarns
Y to the downstream side in the yarn running direction.
In the present embodiment, a twist-stopping guide 12 is
provided for each yarn Y. The twist-stopping guide 12
may be provided for each pair of two yarns Y. The twist-
stopping guide 12 is provided to prevent twist of the yarn
Y formed by the false-twisting device 15 from being prop-
agated to the upstream in the yarn running direction of
the twist-stopping guide 12.

[0042] The first heater 13 is configured to heat the
yarns Y supplied from the first feed rollers 11 to a prede-
termined processing temperature. As shown in FIG. 2,
for example, the first heater 13 is able to heat two yarns
Y. The first heater 13 will be detailed later.

[0043] The cooler 14 is configured to cool the yarn Y
heated by the first heater 13. As shown in FIG. 2, for
example, the cooler 14 is configured to cool one yarn Y.
The cooler 14 may be able to simultaneously cool plural
yarns Y.

[0044] The false-twisting device 15 is placed down-
stream of the cooler 14 in the yarn running direction. The
false-twisting device 15 is arranged to twist the yarn Y.
The false-twisting device 15 is, for example, a so-called
disc-friction false-twisting device, but the disclosure is
not limited to this arrangement. In the present embodi-
ment, the false-twisting device 15 is arranged to twist one
yarn Y. The false-twisting device 15 may be configured
to twist two yarns Y simultaneously.

[0045] The second feed rollers 16 are configured to
feed the yarn Y processed by the false-twisting device
15 to the interlacing device 17. The conveyance speed
of conveying the yarn Y by the second feed rollers 16 is
higher than the conveyance speed of conveying the yarn
Y by the first feed rollers 11. With this arrangement, the
yarn Y is drawn and false-twisted between the first feed
rollers 11 and the second feed rollers 16.

[0046] The interlacing device 17 is configured to inter-
lace the yarn Y. The interlacing device 17 has, for exam-
ple, a known interlace nozzle configured to interlace the
yarn Y by means of an airflow.

[0047] The third feed rollers 18 are configured to feed
the yarn Y running downstream of the interlacing device
17 in the yarn running direction to the second heater 19.
As shown in FIG. 2, for example, the third feed rollers 18
are configured to feed one yarn Y to the second heater
19. The third feed rollers 18 may be able to feed adjacent
yarns Y to the downstream side in the yarn running di-
rection. The conveyance speed of conveying the yarn Y
by the third feed rollers 18 is lower than the conveyance
speed of conveying the yarn Y by the second feed rollers
16. The yarn Y is therefore relaxed between the second
feed rollers 16 and the third feed rollers 18.
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[0048] The second heater 19 is configured to heat the
yarns Y fed from the third feed rollers 18. The second
heater 19 extends along the vertical direction, and one
second heater 19 is provided in one span.

[0049] The fourth feedrollers 20 are configured to send
the yarn Y heated by the second heater 19 to the winding
device 21. As shown in FIG. 2, for example, the fourth
feed rollers 20 are able to feed one yarn Y to the winding
device 21. The fourth feed rollers 20 may be able to feed
adjacentyarns Y to the downstream side in the yarn run-
ning direction. The conveyance speed of conveying the
yarn 'Y by the fourth feed rollers 20 is lower than the con-
veyance speed of conveying the yarn Y by the third feed
rollers 18. The yarn Y is therefore relaxed between the
third feed rollers 18 and the fourth feed rollers 20.
[0050] In the processing unit 3 arranged as described
above, the yarn Y drawn between the first feed rollers 11
and the second feed rollers 16 is twisted by the false-
twisting device 15. The twist formed by the false-twisting
device 15 propagates to the twist-stopping guide 12 but
does not propagate to the upstream of the twist-stopping
guide 12 in the yarn running direction. The yarn Y which
is twisted and drawn is heated by the first heater 13 and
thermally set. After that, the yarn Y is cooled by the cooler
14. The yarn Y is untwisted on the downstream side of
the corresponding false-twisting device 15 in the yarn
running direction. However, the yarn Y is maintained to
be wavy in shape on account of the thermal setting de-
scribed above (i.e., the crimp contraction of the yarn Y
is maintained).

[0051] The false-twisted yarn Y is interlaced by the in-
terlacing device 17 while being relaxed between the sec-
ond feed rollers 16 and the third feed rollers 18. After
that, the yarn Y is guided toward the downstream side in
the yarn running direction. Subsequently, the yarn Y is
thermally treated by the second heater 19 while being
relaxed between the third feed rollers 18 and the fourth
feed rollers 20. Finally, the yarn Y which is fed by the
fourth feed rollers 20 is wound by the winding device 21.

(Structure of Winding Unit)

[0052] The structure of the winding unit 4 will be de-
scribed with reference to FIG. 2. The winding unit 4 in-
cludes a plurality of 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 31, a traverse device 32, and a cradle 33. The
fulcrum guide 31 is a guide which functions as a fulcrum
when the yarn Y is traversed. The traverse device 32 is
capable of traversing the yarn Y by the traverse guide
34. The cradle 33 is configured to rotatably support the
winding bobbin Bw. A contact roller 35 is provided in the
vicinity of the cradle 33. The contactroller 35 is configured
to apply a contact pressure to one wound package Pw
by making contact with the surface of the wound package
Pw. In the winding unit 4 structured as described above,
the yarn Y which is fed from the above-described fourth
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feed rollers 20 is wound onto the winding bobbin Bw by
each winding device 21, and the wound package Pw is
formed.

(First Heater)

[0053] The following will specifically describe the first
heater 13 with reference to FIGs. 3 to 7. As shown in
FIG. 3, the first heater 13 extends in a predetermined
extending direction (corresponding to a first direction of
the presentinvention) orthogonal to the base longitudinal
direction. In the present embodiment, the extending di-
rection is parallel to the base width direction. In the fol-
lowing explanation, the side on which the false-twisting
device 15 is positioned relative to the first heater 13 in
the extending direction will be referred to as "one side".
Furthermore, the side on which the twist-stopping guide
12 is positioned relative to the first heater 13 in the ex-
tending direction will be referred to as "the other side".
The extending direction may be inclined relative to the
base width direction.

[0054] The first heater 13 has yarn running grooves 56
extending along the extending direction as shown in FIG.
5. The first heater 13 is configured to heat each yarn Y
running from the other side to one side in the extending
direction in the yarn running groove 56. In the present
embodiment, the first heater 13 is configured to be able
to heat two yarns Y (yarns Ya and Yb; see FIG. 4).
[0055] The first heater 13 mainly includes a heating
unit 50, a housing 61, a heat insulator 70, and guiders
81 and 85, as shown in FIGs. 4, 6, and 7. In the heating
unit 50, two yarn running grooves 56 (56a and 56b) are
formed to extend in the extending direction. The arrange-
ment direction of the two yarn running grooves 56 is the
base longitudinal direction (equivalent to a second direc-
tion of the present invention). The heating unit 50 heats
the yarns Y (yarns Yaand Yb) running in the yarn running
grooves 56 (56a and 56b) . The heat insulator 70 is pro-
vided below the heating unit 50 (yarn running grooves
56). The housing 61 accommodates the heating unit 50
and the heat insulator 70 therein. The guiders 81 and 85
are attached to the housing 61.

[0056] The heating unit 50 mainly includes a heat
source 51, two heating blocks 52 (52a and 52b), and two
yarn contacted portions 54 (54a and 54b). The heating
unit 50 extends along the extending direction. The heat
source 51 is, for example, a sheathed heater. The heat
source 51 extends along the extending direction. The
heating blocks 52 and the yarn contacted portion 54 are
configured to be heated by heat generated by the heat
source 51. The heating blocks 52 and the yarn contacted
portion 54 extend in the extending direction along the
heat source 51.

[0057] The heating block 52a and the yarn contacted
portion 54a are members for heating the yarn Ya. The
heating block 52b and the yarn contacted portion 54b are
members for heating the yarn Yb. The members config-
ured to heat the yarn Ya oppose the members configured
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to heat the yarn Yb over the heat source 51 in the base
longitudinal direction.

[0058] The following will describe the members for
heating the yarn Ya. The heating block 52a is made of a
metal material such as brass in which the specific heat
is high. The heating block 52a is provided to be in contact
with the heat source 51. The heating block 52a is provid-
ed on one side in the base longitudinal direction of the
heat source 51 (on the left side of the sheet of FIG. 4).
The heating block 52a has a yarn running groove 56a
extending in the extending direction. In the present em-
bodiment, the entire yarn running groove 56a is defined
by the heating block 52a. The yarn running groove 56a
is open at the bottom end face (lower surface) of the
heating block 52a. That is to say, the bottom end of the
yarn running groove 56a is an open end. The yarn con-
tacted portion 54a is accommodated in the yarn running
groove 56a.

[0059] The yarn contacted portion 54a is, for example,
along member made of SUS. The yarn contacted portion
54a s fixed to the heating block 52a while being in contact
with the heating block 52a. The yarn contacted portion
54a is heated by the heat which is transmitted from the
heat source 51 via the heating block 52a, with the result
that the temperature of the yarn contacted portion 54a is
increased. The yarn contacted portion 54a includes a
yarn contact surface 55 (55a) with which the yarn Y
makes contact. The yarn contact surface 55a faces
down. The yarn contact surface 55a is, as shown in FIG.
5, substantially U-shaped and curved convexly down-
ward in a cross section orthogonal to the base longitudi-
nal direction. The yarn contact surface 55a is curved in
an upside-down U shape that bulges upward when
viewed in the extending direction, as shown in FIG. 4.
[0060] The following will describe the members con-
figured to heat the yarn Yb. The heating block 52b is
provided on the other side in the base longitudinal direc-
tion of the heat source 51 (on the right side of the sheet
of FIG. 4). The heating block 52b is in contact with the
heat source 51. The heating block 52b has a yarn running
groove 56b formed with the same shape as the yarn run-
ning groove 56a. In the yarn running groove 56b, a yarn
contacted portion 54b which has the same structure as
the yarn contacted portion 54a is accommodated. The
yarn contacted portion 54b includes a yarn contact sur-
face 55b which is identical in shape with the yarn contact
surface 55a. Further details are omitted.

[0061] The yarns Y (Ya and Yb) introduced into the
first heater 13 run in the yarn running grooves 56 (56a
and 56b) while being in contact with the yarn contact
surfaces 55 (55a and 55b). This allows the yarns Y (Ya
and Yb) to receive heat from the heating blocks 52 (52a
and 52b) through the yarn contact surfaces 55 (55a and
55b) and to be heated. The temperature of each yarn Y
is increased to an appropriate processing temperature
by properly setting the type, brand (thickness), and run-
ning speed of the yarn Y and the heating temperature.
[0062] The housing 61 is a roughly cuboid in shape
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with the extending direction being the longitudinal direc-
tion. As described above, the housing 61 accommodates
the heating unit 50 and the heat insulator 70 therein. As
shown in FIG. 4, a heat insulating material 90 is provided
to fill the space between the inner wall surface of housing
61 and the heating unit 50 and the heat insulator 70 ac-
commodated in the housing 61. The heat insulating ma-
terial 90, for example, is made of a material such as rock
wool or ceramic fiber.

[0063] An opening 68 is formed in a lower wall 61a
which is the lower side wall of the housing 61. The open-
ing 68 is formed across the entire length of the housing
61 in the extending direction. As shown in FIGs. 6 and
7, openings 69 are formed in both side walls 61b and 61¢c
that are on the respective sides in the extending direction
of the housing 61. Each opening 69 is open downward.
[0064] The heat insulator 70 is composed of two heat
insulating blocks 71 and 72. The heat insulating blocks
71 and 72 are made of a material such as plaster board,
for example. The heat insulating blocks 71 and 72 both
extend along the extending direction. The heatinsulating
blocks 71 and 72 are lined up along the base longitudinal
direction. The heat insulating blocks 71 and 72 are at-
tached to the housing 61 in a detachable manner.
[0065] In the up-down direction (equivalent to a third
direction of the present invention), the heat insulating
blocks 71 and 72 are provided on the opposite side of
the yarn running grooves 56a and 56b over the bottom
ends of the yarn running grooves 56a and 56b, which are
openends. The heatinsulatingblock 71 is provided below
the yarn running groove 56a. The heat insulating block
72 is provided below the yarn running groove 56b. The
heat insulating blocks 71 and 72 are placed in a region
opposing the opening 68 formed in the lower wall 61a of
the housing 61 in the up-down direction. The heat insu-
lating blocks 71 and 72 are placed in a region opposing
the openings 69 formed in the side walls 61b and 61c of
the housing 61 in the extending direction.

[0066] A gap is formed between the heat insulating
blocks 71 and 72 in the base longitudinal direction. The
gap between heatinsulating blocks 71 and 72 constitutes
a yarn guide passage 74. The yarn guide passage 74
allows the yarns Ya and Yb to pass therethrough. The
yarn guide passage 74 is a passage through which the
yarns Ya and Yb are inserted into the respective two yarn
running grooves 56a and 56b when yarn threading to the
first heater 13 is performed. In the present embodiment,
the entirety of the yarn guide passage 74 serves as a
common passage for the two yarn running grooves 56a
and 56b. That is, the yarns Ya and Yb inserted into the
two yarn running grooves 56a and 56b respectively pass
through the yarn guide passage 74 from one end (lower
end) to the other end (upper end).

[0067] Theyarnguide passage 74 hasanarrow portion
74a and a wide portion 74b. The narrow portion 74a ex-
tends upward along the heat insulating blocks 71 and 72
from the lower end portion. The wide portion 74b corre-
sponds to a portion on the yarn running groove 56 side
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of the narrow portion 74a (i.e., above the narrow portion
74a) in the up-down direction.

[0068] The width (in the base longitudinal direction) W1
of the narrow portion 74a is constant in the up-down di-
rection. The width W1 of the narrow portion 74a is nar-
rower than the total width (W3a+W3b) of the width W3a
(in the base longitudinal direction) of the yarn running
groove 56a and the width W3b (in the base longitudinal
direction) of the yarn running groove 56b. In the present
embodiment, the widths of the yarn running grooves 56a
and 56b are constant in the up-down direction. If the
widths of the yarn running grooves 56a and 56b are not
constant in the up-down direction, the above-described
width W3a of the yarn running groove 56a is defined as
the width of the opening (lower end portion) of the yarn
running groove 56a, and the above-described width W3b
of the yarn running groove 56b is defined as the width of
the opening (lower end portion) of the yarn running
groove 56b. The length along the up-down direction of
the narrow portion 74a is 20mm or more.

[0069] Thewidth W2 (inthe base longitudinal direction)
of the wide portion 74b increases toward the yarn running
groove 56 (i.e., upward). An end portion (upper end por-
tion) of the wide portion 74b on the yarn running groove
56 side opposes both of the two yarn running grooves
56a and 56b. More specifically, the end portion of the
wide portion 74b on the yarn running groove 56 side op-
poses the entirety of the open end of each of the yarn
running groove 56a and 56b.

[0070] The guider 81 is attached to a side wall 61b on
one side in the extending direction of the housing 61, as
shown in FIG. 6. The guider 85 is attached to a side wall
61c on the other side in the extending direction of the
housing 61, as shown in FIG. 7. In other words, the guid-
ers 81 and 85 are provided on the respective sides of the
heat insulator 70 in the extending direction.

[0071] As shown in FIG. 6, a slit 82 is formed in the
guider 81. The slit 82 guides yarns Y when inserting the
yarns Yaand Yb into the respective yarn running grooves
56a and 56b through the yarn guide passage 74. The slit
82 has an inlet section 83 and two branching sections
84a and 84b.

[0072] The inlet section 83 is shared between the two
yarn running grooves 56a and 56b. The inlet section 83
extends in the up-down direction. The inlet section 83 is
provided at a position facing the narrow portion 74a of
the yarn guide passage 74 in the extending direction.
The inlet section 83 guides the yarn Y passing through
the narrow portion 74a of the yarn guide passage 74.
[0073] Thetwobranching sections 84aand 84b branch
toward the respective sides in the base longitudinal di-
rection from the upper end portion of the inlet section 83.
The branching section 84a guides the yarn Yato the yarn
running groove 56a. The branching section 84b guides
the yarn Yb to the yarn running groove 56b.

[0074] The guider 81 is composed of two side plates
81a and 81b and a central plate 81c. The side plate 81a
is attached to a portion on one side (left side on the sheet
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of FIG. 6) in the base longitudinal direction of the opening
69 in the side wall 61b of the housing 61. The side plate
81b is attached to a portion on the other side (right side
on the sheet of FIG. 6) in the base longitudinal direction
of the opening 69 in the side wall 61b of the housing 61.
Both of the side plates 81a and 81b are arranged to par-
tially cover opening 69. The side plates 81a and 81b are
arranged to be spaced apart from each other in the base
longitudinal direction. The central plate 81c is attached
to an upper part of the opening 69 in the side wall 61b of
the housing 61. The central plate 81c is arranged to par-
tially close the opening 69. The central plate 81c is pro-
vided between upper parts of the side plates 81a and
81b in the base longitudinal direction. The central plate
81c is arranged to be spaced apart from the side plates
81a and 81b in the base longitudinal direction.

[0075] A gap between lower parts of side plates 81a
and 81b serves as the inlet section 83 of the slit 82. A
gap between the upper part of the side plate 81a and the
central plate 81c serves as the branching section 84a of
the slit 82. A gap between the upper part of the side plate
81b and the central plate 81c serves as the branching
section 84b of the slit 82.

[0076] The side plates 81a and 81b extend to reach a
position below the lower end portion of the heat insulator
70. That is, the inlet section 83, which is formed by the
gap between the side plates 81a and 81b, extends to
reach a position below the lower end portion of the heat
insulator 70. The lower end portions of the side plates
81a and 81b are provided with notches 81a1 and 81b1,
respectively. The notches 81a1 and 81b1 are provided
on the respective sides of the inlet section 83 of the slit
82 in the base longitudinal direction.

[0077] As shown in FIG. 7, a slit 86 equivalent to the
slit 82 of the guider 81 is formed in the guider 85. The slit
86 therefore has an inlet section 87 and two branching
sections 88a and 88b. The inlet section 87 is shared be-
tween the two yarn running grooves 56a and 56b. The
branching sections 88a and 88b guide the yarns Ya and
Ybtothe yarnrunning grooves 56a and 56b, respectively.
[0078] Inthe same manner as the guider 81, the guider
85 is composed of two side plates 85a and 85b and a
central plate 85c. A gap between lower parts of side
plates 85a and 85b serves as the inlet section 87 of the
slit 86. Gaps between the upper parts of the side plates
85a and 85b and the central plate 85c serve as the
branching sections 88a and 88b of the slit 86.

[0079] Inthe same manner as the side plates 81a and
81b, the side plates 85a and 85b extend to reach a po-
sition below the lower end portion of the heat insulator
70. The inlet section 87 of the slit 86 has an extension
portion 87a that extends to reach the side that is opposite
to the heating unit 50 over the heat insulator 70 in the
up-down direction. The width W4 in the base longitudinal
direction of the extension portion 87a increases away
from the heating unit 50 (i.e., increases downward).
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(Yarn Threading Process)

[0080] With further reference to FIG. 8 to FIG. 10, a
process of yarn threading to the first heater 13 will be
explained. When performing yarn threading to the first
heater 13, to begin with, as shown in FIG. 8(a), two yarns
Ya and Yb that are to be set to the first heater 13 are
threaded to a pair of twist-stopping guides 12 and a pair
of false-twisting devices 15. At this stage, the twist-stop-
ping guides 12 are positioned at retracted positions de-
scribed later.

[0081] The pair of false-twisting devices 15 to which
the two yarns Ya and Yb are threaded are equivalent to
afirstyarn path formation device of the presentinvention.
In other words, the pair of false-twisting devices 15 are
capable of supporting the two yarns Y to be runnable.
When a false-twisting device 15 is capable of simultane-
ously twisting two yarns Y, one false-twisting device 15
is equivalent to the first yarn path formation device of the
present invention. Furthermore, a pair of twist-stopping
guides 12,towhichthetwo yarns Yaand Yb are threaded,
are equivalent to a second yarn path formation device of
the present invention. In other words, the pair of twist-
stopping guides 12 are capable of supporting the two
yarns Y to be runnable. When a twist-stopping guides 12
is provided for each pair of two yarns Y, one twist-stop-
ping guide 12 is equivalent to the second yarn path for-
mation device of the present invention.

[0082] The false-twisting device 15, which is provided
on one side (the left side on the sheet of FIG. 8) of the
first heater 13 in the extending direction, supports the
yarn Y at a position above the lower end portion of the
first heater 13 in the up-down direction. On the other
hand, the twist-stopping guide 12, which is on the other
side (the right side on the sheet in FIG. 8) of the first
heater 13 in the extending direction, is arranged to be
movable in the up-down direction by a driving mechanism
(notillustrated). The twist-stopping guide 12 is movable
in the up-down direction between a heating position
(shown in FIG. 8(b)) and a retracted position (shown in
FIG. 8(a) and FIG. 10(a)).

[0083] When the twist-stopping guide 12 is positioned
at the heating position, the yarn path formed between
the twist-stopping guide 12 and the false-twisting device
15 extends substantially in the extending direction in the
yarn running groove 56. The twist-stopping guide 12 de-
scends from the heating position to the retracted position.
To put it differently, the retracted position is below the
heating position. As shown in Figure 10(a), the retracted
position is on the side opposite to the yarn running groove
56 over the inlet section 87 of the slit 86 formed in the
guider 85 in the up-down direction.

[0084] The yarn paths of the two yarns Ya and Yb
formed by the pair of twist-stopping guides 12 and the
pair of false-twisting devices 15 are located on the re-
spective sides of the inlet section 83 of the slit 82 formed
in the guider 81 in the base longitudinal direction, when
viewed in the extending direction. Furthermore, the yarn
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paths of the two yarns Ya and Yb, which are formed by
the pair of twist-stopping guides 12 at the retracted po-
sitions and the pair of false-twisting devices 15, pass
through the notches 81a1 and 81b1 formed in the lower
end portions of the side plates 81a and 81b constituting
the guider 81. Therefore, as shown in FIG. 9(a), the two
yarns Ya and Yb, which are threaded to the pair of twist-
stopping guides 12 at the retracted positions and the pair
of false-twisting devices 15, are held by the notches 81a1
and 81b1, respectively.

[0085] Subsequently, the operator inserts the two
yarns Ya and Yb held by the notches 81a1 and 81b1 into
the respective yarnrunning grooves 56a and 56b through
the yarn guide passage 74, while the yarns Ya and Yb
are guided by the slit 82. In this regard, as described
above, the yarn paths of the two yarns Ya and Yb are
located on the respective sides of the inlet section 83 of
the slit 82 in the base longitudinal direction. Therefore,
as shown in FIG. 9(b), when the yarn Ya passes through
the inlet section 83 of the slit 82, the yarn Ya is pulled
towards the outside of the slit 82 (i.e., toward one side in
the longitudinal direction of the base; toward the left side
on the sheet). After the yarn Ya passes through the inlet
section 83, the yarn Ya is guided through the branching
section 84ato the yarn running groove 56a. Furthermore,
as shown in FIG. 9(c), when the yarn Yb passes through
the inlet section 83 of the slit 82, the yarn Yb is pulled
towards the outside of the slit 82 (i.e., toward the other
side in the longitudinal direction of the base; toward the
right side on the sheet). After the yarn Yb passes through
the inlet section 83, the yarn Yb is guided through the
branching section 84b to the yarn running groove 56b.
[0086] As described above, after guiding the yarns Ya
and Yb to the yarn running grooves 56a and 56b through
the slit 82 formed in the guider 81 provided on one side
of the heat insulator 70 in the extending direction, as
shown in FIG. 8(b), the pair of twist-stopping guides 12
are raised to the heating position. In this connection, the
extension portion 87a of the slit 86 formed in the guider
85 provided on the other side of the heat insulator 70 in
the extending direction is positioned on a movement
trace along which the two yarns Ya and Yb supported by
the pair of twist-stopping guides 12 move when the twist-
stopping guides 12 are moved up from the retracted po-
sition to the heating position. Therefore, as shown in FIG.
10(b), while the twist-stopping guides 12 are moved up
from the retracted positions to the heating positions, the
yarns Ya and Yb come into contact with an edge of the
extension portion 87a and are guided into the inlet section
87 of the slit 86.

(Yarn Removal)

[0087] As described above, the heat insulator 70 is
configured to be detachable from the housing 61. There-
fore, when yarn breakage occurs, the removal of the yarn
Y from the first heater 13 can be performed in a state
where the heat insulator 70 has been detached from the
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housing 61, as shown in FIG. 11.
(Comparison Test)

[0088] The inventor of the subject application conduct-
ed comparative tests between cases where the length of
the narrow portion along the up-down direction in the
yarn guide passage was set to 7mm (Comparative Ex-
ample) and cases where it was set to 20mm, 35mm, and
50mm (Examples). FIG.12 is a graph showing the power
consumption when the yarn guide passages of the com-
parative example and the example were employed and
a set temperature of the heating unit was set at 250 de-
grees centigrade. The graph in FIG. 12 shows that the
power consumption decreases as the length of the nar-
row portion increases. When the length of the narrow
portion is 7mm, the power consumption is significantly
high as compared to cases where the length of the narrow
portion is not 7mm. Therefore, in consideration of the
reduction of the power consumption, the length of the
narrow portion is preferably 20mm or more.

(Characteristics of Embodiment)

[0089] As described above, in the first heater 13 of the
present embodiment, two yarn running grooves 56a and
56b are formed to extend in the extending direction and
to be aligned in the base longitudinal direction. The first
heater 13 further includes the heating unit 50 which ex-
tends along the extending direction and is configured to
heat the yarns Ya and Yb running in the yarn running
grooves 56a and 56b and the heat insulator 70 which
extends in the extending direction and is provided to be
opposite to the yarn running grooves 56a and 56b over
the open ends of the yarn running grooves 56a and 56b
in the up-down direction. In the heat insulator 70, the yarn
guide passage 74 is formed to allow the yarns Ya and
Yb to pass through, in order to insert the yarns Ya and
Yb into the respective yarn running grooves 56a and 56b.
The yarnguide passage 74 is entirely acommon passage
shared between the yarn running grooves 56a and 56b.
The yarn guide passage 74 has a narrow portion 74a
formed as part of a common passage and having a width
W1 that is narrower than the sum of the widths
(W3a+W3b) of the two yarn running grooves 56a and
56b.

[0090] According to the above configuration, the yarn
guide passage 74 serves as a common passage for the
two yarn running grooves 56a and 56b. The yarn guide
passage 74 has the narrow portion 74a that is narrower
than the sum ofthe widths of the two yarn running grooves
56a and 56b. On this account, as compared to a case
where independent yarn guide passages 74 are provided
for the respective two yarn running grooves 56a and 56b,
it is possible to suppress the inflow and outflow of air to
and from the yarn running grooves 56a and 56b through
the yarn guide passages 74. Therefore, the power con-
sumption is reduced.
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[0091] Inthefirstheater 13 of the presentembodiment,
the length of the narrow portion 74a of the yarn guide
passage 74 in the up-down direction is 20mm or more.
Because the narrow portion 74a is sufficiently long, cir-
culation of air through the narrow portion 74a is sup-
pressed. On this account, it is possible to further reliably
suppress the inflow and outflow of air to and from the
yarn running grooves 56a and 56b through the yarn guide
passages 74. This further reduces the power consump-
tion.

[0092] In addition to the above, in the first heater 13 of
the present embodiment, the heat insulator 70 is detach-
able from the housing 61. Because the yarn guide pas-
sage 74 serves as a common passage for the two yarn
running grooves 56a and 56b, the heat insulator 70 in
which the yarn guide passage 74 is formed becomes an
obstacle to remove the yarn Y when yarn breakage oc-
curs. In this configuration, the removal of the yarn Y be-
comes easy by detaching the heat insulator 70 in which
the yarn guide passage 74 is formed.

[0093] Inthefirstheater 13 of the presentembodiment,
the yarn guide passage 74 has the wide portion 74b hav-
ing a width W2 that increases toward the yarn running
grooves 56a and 56b. The wide portion 74b corresponds
to a portion on the yarn running grooves 56a and 56b
side of the narrow portion 74a in the up-down direction,
and an end portion on the yarn running grooves 56a and
56b side of the wide portion 74b opposes both of the two
yarn running grooves 56a and 56b. Because the yarns
Y inserted into the yarn guide passage 74 pass through
the narrow portion 74a and then pass through the wide
portion 74 opposing both of the two yarn running grooves
56a and 56b, the yarns Ya and Yb can be easily inserted
into the respective two yarn running grooves 56a and
56b.

[0094] In addition to the above, the first heater 13 of
the present embodiment further includes the guiders 81
and 85 that are arranged on the respective sides of the
heatinsulator 70 in the extending direction. In the guiders
81 and 85, the slits 82 and 86 are formed, respectively,
in order to guide the yarns Ya and Yb when the yarns Ya
and Yb are inserted into the respective two yarn running
grooves 56a and 56b through the yarn guide passage
74. The slit 82 includes the inlet section 83 which is
shared between the two yarn running grooves 56a and
56b and two branching sections 84a and 84b which are
branched from the inlet section 83 and guide the respec-
tive yarns Ya and Yb to the two yarn running grooves
56a and 56b. The slit 86 includes the inlet section 87
which is shared between the two yarn running grooves
56a and 56b and two branching sections 88a and 88b
which are branched from the inlet section 87 and guide
the respective yarns Ya and Yb to the two yarn running
grooves 56a and 56b. According to this configuration,
the inlet sections 83 and 87 of the slits 82 and 86 formed
in the guiders 81 and 85 are shared between the two
yarn running grooves 56a and 56b. Due to this, the guid-
ers 81 and 85 suppress the circulation of air through the
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end portion of the yarn guide passage 74 in the extending
direction, so as to reliably suppress the inflow and outflow
of the air to and from the yarn running grooves 56a and
56b. Therefore, the power consumption is further re-
duced.

[0095] Furthermore, the false-twist texturing machine
1 of the present embodiment includes the false-twisting
devices 15 that are positioned on one side of the first
heater 13 in the extending direction and the twist-stop-
ping guides 12 that are positioned on the other side of
the first heater 13 in the extending direction. The two yarn
paths formed by the pair of false-twisting devices 15 and
the pair of twist-stopping guides 12 are located on the
respective sides of the inlet section 83 of the slit 82 formed
in the guider 81 in the base longitudinal direction, when
viewed in the extending direction. According to this con-
figuration, when the yarns Ya and Yb pass through the
inlet section 83 of the slit 82, the yarns Ya and Yb are
pulled in the base longitudinal direction towards the out-
side of the slit 82. This allows each of the two yarns Ya
and Yb to move toward the branching section 84a, 84b
that is close to the yarn path of that yarn in the base
longitudinal direction. On this account, it is possible to
prevent each of the two yarns Ya and Yb from passing
through a branching section 84a or 84b that the each
yarn is not supposed to pass, and to prevent each of the
yarns Ya and Yb from being guided to an erroneous yarn
running groove 56a or 56b.

[0096] Furthermore, in the false-twist texturing ma-
chine 1 of the present embodiment, the twist-stopping
guide 12 is arranged to be movable in the up-down di-
rection. The twist-stopping guide 12 is movable between
the heating position and the retracted position. The heat-
ing position is a position where the yarn path formed be-
tween the twist-stopping guide 12 and the false-twisting
device 15 extends along the extending direction in the
yarn running groove 56a, 56b. The retracted position is
a position that is on the opposite side in the up-down
direction of the yarn running groove 56a, 56b over the
inlet section 87 of the slit 86 formed in the guider 85. The
inlet section 87 of the slit 86 formed in the guider 85 has
the extension portion 87a that extends to reach the side
that is opposite to the heating unit 50 over the heat insu-
lator 70 in the up-down direction. The width W4 in the
base longitudinal direction of the extension portion 87a
increases away from the heating unit 50. According to
this configuration, as the twist-stopping guide 12 is
moved from the retracted position to the heating position
by the extension portion 87a, the two yarns Ya and Yb
supported by the twist-stopping guides 12 are reliably
guided to the inlet section 87 of the slit 86.

[0097] Thus, the embodiment of the present invention
is described hereinabove. However, the specific struc-
ture of the present invention shall not be interpreted as
to be limited to the above described embodiment. The
scope of the presentinvention is defined not by the above
embodiments but by claims set forth below, and shall
encompass the equivalents in the meaning of the claims
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and every modification within the scope of the claims.
[0098] Whilethe embodimentabove describes the first
heater 13 having the two yarn running grooves 56, the
disclosure is not limited to this arrangement. The number
of yarn running grooves 56 is at least two, and may be
three or more.

[0099] While in the embodiment above the heat insu-
lator 70 is composed of the two heat insulating blocks 71
and 72, the disclosure is not limited to this arrangement.
The heat insulator 70 may be composed of three or more
heat insulating blocks. It is noted that, when the heat
insulator 70 is composed of three or more heat insulating
blocks, a gap between two of these heat insulating blocks
constitutes a yarn guide passage 74 that includes a com-
mon passage shared by atleasttwo yarn running grooves
56.

[0100] While in the embodiment above the common
passage (yarn guide passage 74) is shared between the
two yarn running grooves 56, the disclosure is not limited
to this arrangement. The common passage may be
shared between three or more yarn running grooves 56.
[0101] While in the embodiment above the heat insu-
lator 70 is detachable, the disclosure is not limited to this
arrangement. The heat insulator 70 may not be detach-
able.

[0102] While in the embodiment above the yarn guide
passage 74 has the wide portion 74b having a width that
increases toward the yarn running groove 56, the disclo-
sure is not limited to this arrangement. For example, the
yarn guide passage 74 may have a constant width in the
up-down direction.

[0103] While inthe embodiment above the end portion
of the wide portion 74b of the yarn guide passage 74 on
the yarn running groove 56 side opposes the entirety of
the open ends of the two yarn running grooves 56, the
disclosure is not limited to this arrangement. The end
portion on the yarn running groove 56 side of the wide
portion 74b may oppose only one of the two yarn running
grooves 56. The yarn running groove 56 opposing the
end portion on the yarn running groove 56 side of the
wide portion 74b may oppose that end portion only at a
part of the open end.

[0104] The following will describe a first heater 113 of
a first modification of the embodiment above with refer-
ence to FIG. 13. The first heater 113 includes a partition
member 173 that divides the yarn guide passage 74 into
individual passages 175a and 175b corresponding to the
respective two yarn running grooves 56a and 56b in the
wide portion 74b of the yarn guide passage 74. The par-
tition member 173 is made of a heat insulating material.
The partition member 173 is formed of, for example, plas-
ter board. The partition member 173 extends along the
extending direction. The wide portion 74b is partitioned
by the partition member 173 into the individual passages
175a and 175b. The individual passage 175a is a pas-
sage through which the yarn Yais sentto the yarn running
groove 56a. The individual passage 175b is a passage
through which the yarn Yb is sent to the yarn running
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groove 56b.

[0105] In this modification, the narrow portion 74a of
the yarn guide passage 74 serves as a common passage
for the two yarn running grooves 56a and 56b. While in
the embodiment above a part of the common passage
is the narrow portion 74a, the entirety of the common
passage is the narrow portion 74a in this modification.
While in the embodiment above the entirety of the yarn
guide passage 74 serves as the common passage, only
at least part of the yarn guide passage 74 is required to
serve as a common passage as in this modification.
[0106] In the above-described first modification, it is
possible to further suppress the inflow and outflow of air
to and from the yarn running groove 56 through the yarn
guide passage 74 by the partition member 173. There-
fore, the power consumption is reliably reduced. When
the common passage (narrow portion 74a) is shared be-
tween three or more yarn running grooves 56, the wide
portion 74b may be divided to correspond to the three or
more yarn running grooves 56 by two or more partition
members 173.

[0107] While in the embodiment above the entirety of
the yarn running groove 56 is defined by the heating block
52 of the heating unit 50, the disclosure is not limited to
this arrangement. The yarn running groove 56 may be
formed at least partially in the heating unit 50. That is to
say, for example, the bottom surface of the yarn running
groove 56 may be defined by the heating block 52, and
the side surfaces of the yarn running groove 56 may be
defined by a member other than the heating block 52 (a
member other than the members constituting the heating
unit 50).

[0108] While in the embodiment above the yarn Y re-
ceives heat from the heating block 52 through the yarn
contact surface 55 by making contact with the yarn con-
tact surface 55, the disclosure is not limited to this ar-
rangement. That is to say, for example, as shown in FIGs.
14 (a) and 14 (b), in a heating unit 250 of a second mod-
ification of the above-described embodiment, plural yarn
guides 254 are aligned along the extending direction in
yarn running grooves 256. More specifically, plural yarn
guides 254a are provided in yarn running grooves 256a.
Plural yarn guides 254b are provided in yarn running
grooves 256b. The yarn Y (Ya, Yb) running in the yarn
running groove 256 (256a, 256b) while being guided by
the yarn guide 254 (254a, 254b) receives heat from the
air heated by the heating block 252 (252a, 252b). To put
it differently, the heating unit 250 is a contactless heating
unit configured to heat the yarn Y by heated air. In the
contactless heating unit 250, the heating temperature is
relatively high. To be more specific, while the heating
temperature of the heating unit 50 of the embodiment
above is approximately 350 degrees centigrade, the
heating temperature of the heating unit 250 of this mod-
ification is approximately 600 degrees centigrade. In this
configuration, it is possible to suppress the release of air
heated by the heating unit 250 having a relatively high
heating temperature to the outside. Due to this, the power
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consumption is effectively reduced.

[0109] Whileinthe embodimentabove the heating unit
50 includes the heat source 51 and the heating block 52
heated by the heat source 51, the disclosure is not limited
to this arrangement. For example, the heating unit may
have a structure in which a heating medium such as
Dowtherm circulates inside a hollow member.

[0110] While in the embodiment above the guiders 81
and 85 are provided on the respective sides of the heat
insulator 70 in the extending direction, the disclosure is
not limited to this arrangement. The guiders 81 and 85
may be provided only on one side of the heat insulator
70 in the extending direction. The guiders 81 and 85 may
not be provided.

[0111] While in the embodiment above the slits 82 and
86 formed in the guiders 81 and 85 have paired branching
sections 84a, 84b, 88a, and 88b by which the yarns Y
are guided to the two yarn running grooves 56, the dis-
closure is not limited to this arrangement. Each of the
slits 82 and 86 may have three or more branching sec-
tions.

[0112] In the embodiment above, the two yarn paths
formed by the pair of false-twisting devices 15 and the
pair of twist-stopping guides 12 are located on the re-
spective sides of the inlet section 83 of the slit 82 formed
in the guider 81 in the base longitudinal direction, when
viewed in the extending direction. The disclosure, how-
ever, is not limited to this arrangement. The two yarn
paths formed by the pair of false-twisting devices 15 and
the pair of twist-stopping guides 12 may be provided on
the inner side of the inlet section 83 in the base longitu-
dinal direction, when viewed in the extending direction.
The members constituting the two yarn paths on the outer
side of the inlet section 83 in the base longitudinal direc-
tion when viewed in the extending direction are not limited
to the pair of false-twisting devices 15 and the pair of
twist-stopping guides 12. The yarn paths are only re-
quired to be able to support the two yarns Y in a runnable
manner and to be formed of a member provided on one
side of the first heater 13 in the extending direction and
a member provided on the other side of the first heater
13 in the extending direction.

[0113] While in the embodiment above the twist-stop-
ping guide 12 is movable in the up-down direction, the
disclosure is not limited to this arrangement. The twist-
stopping guide 12 may be positionally fixed in the up-
down direction. When the twist-stopping guide 12 is po-
sitionally fixed, yarn threading to the twist-stopping guide
12 is performed by using a yarn threading rod.

[0114] While inthe embodimentabove the inlet section
87 of the slit 86 formed in the guider 85 includes the
extension portion 87a having a width that increases away
from the heating unit 50, the disclosure is not limited to
this arrangement. The inlet section 87 of the slit 86 may
not include the extension portion 87a.

[0115] In the embodiment above, the yarn heater of
the presentinvention is applied to the false-twist texturing
machine 1 configured to false-twist the yarns Y. However,
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the disclosure is not limited to this arrangement. The yarn
heater of the present invention is applicable to a proces-
sor configured to perform, for yarns formed of synthetic
fibers, various processes such as yarn combining in ad-
dition to false twisting.

Claims

1. Avyarnheater (113)in which atleast two yarn running
grooves (56, 256) in which yarns (Y) run are formed,
the atleast two yarn running grooves (56, 256) being
aligned in a second direction orthogonal to a first
direction in which the yarn running grooves (56, 256)
extend, the yarn heater (113) comprising:

a heating unit (50, 250) which extends along the
first direction and is configured to heat the yarns
running in the at least two yarn running grooves
(56, 256); and

a heat insulator (70) which extends along the
first direction and is provided on the opposite
side of the at least two yarn running grooves (56,
256) over open ends of the at least two yarn
running grooves (56, 256) in a third direction or-
thogonal to the first direction and the second di-
rection,

in the heat insulator (70), a yarn guide passage
(74) being formed to allow the yarns (Y) to pass
through and to introduce the yarns (Y) into the
at least two yarn running grooves (56, 256), re-
spectively,

atleast part of the yarn guide passage (74) func-
tioning as a common passage (74a) shared be-
tween the at least two yarn running grooves (56,
256),

the yarn guide passage (74) including:

a narrow portion (74a) which is formed as
at least part of the common passage (74a)
and has a width that is narrower in the sec-
ond direction than a total width in the second
direction of the at least two yarn running
grooves (56, 256); and

awide portion (74b) whose width in the sec-
ond direction increases toward the at least
two yarn running grooves (56, 256),

the wide portion (74b) being a part of the
yarn guide passage (74) onthe yarnrunning
groove (56, 256) side in the third direction
of the narrow portion (74a), and an end por-
tion on the yarn running groove (56, 256)
side of the wide portion (74) opposing en-
tirety of the at least two yarn running
grooves (56, 256), and

the yarn heater (113) further including at
least one partition member (173) which is
made of a heat insulating material, extends
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along the first direction, and divides the yarn
guide passage (74) intoindividual passages
(175a, 175b) corresponding to the respec-
tive at least two yarn running grooves (56,
256), at the wide portion (74b) of the yarn
guide passage (74).

The yarn heater (113) according to claim 1, wherein,
the length in the third direction of the narrow portion
(74a) of the yarn guide passage (74) is 20mm or
more.

The yarn heater (113) according to claim 1 or 2,
wherein the heat insulator (70) is configured to be
detachable.

The yarn heater (113) according to any one of claims
1 to 3, wherein, the heating unit (50, 250) is a con-
tactless heater by which the yarns (Y) are heated by
heated air.

The yarn heater (113) according to any one of claims
1 to 4, further comprising

a guider (81, 85) provided at least on one side
in the first direction of the heat insulator (70),
in the guider (81, 85), aslit (82, 86) being formed
to guide the yarns (Y) when the yarns (Y) are
inserted into the at least two yarn running
grooves (56, 256) through the yarn guide pas-
sage (74), and

the slit (82, 86) having an inlet section (83, 87)
which is shared between the at least two yarn
running grooves (56, 256) and at least two
branching sections (84a, 84b, 88a, 88b) which
are branched from the inlet section (83, 87) to
guide the yarns (Y) to the respective at least two
yarn running grooves (56, 256).

A yarn heater (13, 113) in which at least two yarn
running grooves (56, 256) in which yarns (Y) run are
formed, the at least two yarn running grooves (56,
256) being aligned in a second direction orthogonal
to a first direction in which the yarn running grooves
(56, 256) extend, the yarn heater (13, 113) compris-

ing:

a heating unit (50, 250) which extends along the
first direction and is configured to heat the yarns
running in the at least two yarn running grooves
(56, 256);

a heat insulator (70) which extends along the
first direction and is provided on the opposite
side of the at least two yarn running grooves (56,
256) over open ends of the at least two yarn
running grooves (56, 256) in a third direction or-
thogonal to the first direction and the second di-
rection; and

10

15

20

25

30

35

40

45

50

55

14

at least one guider (81, 85) provided at least on
one side in the first direction of the heat insulator
(70),

in the heat insulator (70), a yarn guide passage
(74) being formed to allow the yarns (Y) to pass
through and to introduce the yarns (Y) into the
at least two yarn running grooves (56, 256), re-
spectively,

atleast part of the yarn guide passage (74) func-
tioning as a common passage (74, 74a) shared
between the at least two yarn running grooves
(56, 256),

the yarn guide passage (74) including a narrow
portion (74a) which is formed as at least part of
the common passage (74, 74a) and has a width
that is narrower in the second direction than a
total width in the second direction of the at least
two yarn running grooves (56, 256),

in the at least one guider (81, 85), a slit (82, 86)
being formed to guide the yarns (Y) when the
yarns (Y) are inserted into the at least two yarn
running grooves (56, 256) through the yarn
guide passage (74), and

the slit (82, 86) having an inlet section (83, 87)
which is shared between the at least two yarn
running grooves (56, 256) and at least two
branching sections (84a, 84b, 88a, 88b) which
are branched from the inlet section (83, 87) to
guide the yarns to the respective at least two
yarn running grooves (56, 256).

The yarn heater (13, 113) according to claim 6,
wherein, the length in the third direction of the narrow
portion (74a) of the yarn guide passage (74) is 20mm
or more.

The yarn heater (13, 113) according to claim 6 or 7,
wherein the heat insulator (70) is configured to be
detachable.

The yarn heater (13, 113) according to any one of
claims 6 to 8, wherein,

the yarn guide passage (74) further includes a
wide portion (74b) whose width in the second
direction increases toward the at least two yarn
running grooves (56, 256), and

the wide portion (74b) is a part of the yarn guide
passage (74) on the yarn running groove (56,
256) side in the third direction of the narrow por-
tion (74a)and an end portion onthe yarn running
groove (56, 256) side of the wide portion (74)
opposing entirety of the atleast two yarn running
grooves (56, 256).

10. The yarn heater (13, 113) according to claim 9, fur-

ther comprising at least one partition member (173)
which is made of a heat insulating material, extends
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along the first direction, and divides the yarn guide
passage (74) into individual passages (175a, 175b)
corresponding to the respective atleast two yarn run-
ning grooves (56, 256), at the wide portion (74b) of
the yarn guide passage (74).

The yarn heater (13, 113) according to any one of
claims 6 to 10, wherein, the heating unit (50, 250) is
a contactless heater by which the yarns are heated
by heated air.

12. A yarn processor (1) configured to process yarns

(Y), comprising:

the yarn heater (13, 113) according to any one
of claims 5 to 11, in which two yarn running
grooves (56, 256) are formed;

a first yarn path formation device (15) which is
able to support two yarns (Y) to be runnable and
is provided on the one side in the first direction
of the yarn heater (13, 113); and

a second yarn path formation device (12) which
is able to support two yarns (Y) to be runnable
and is provided on the other side in the first di-
rection of the yarn heater (13, 113), the other
side being opposite to the one side,

two yarn paths formed by the first yarn path for-
mation device (15) and the second yarn path
formation device (12) being on the respective
sides of the inlet section (83, 87) of the slit (82,
86) in the second direction, when viewed in the
first direction.

13. Theyarn processor (1) according to claim 12, where-

the guiders (81, 85) are provided on the respec-
tive sides of the heat insulator (70) in the first
direction,

the second yarn path formation device (12) is
movable in the third direction between a heating
position where yarn paths formed between the
second yarn path formation device (12) and the
first yarn path formation device (15) extend
along the first direction in the at least two yarn
running grooves (56, 256) and a retracted posi-
tion which is on the opposite side of the at least
two yarn running grooves (56, 256) over the inlet
section (83, 87) of the slit (82, 86) in the third
direction, and

the inlet section (83, 87) of the slit (82, 86)
formed in the guiders (81, 85) on the opposite
side of the heat insulator (70) in the first direction
includes an extension portion (87a) which ex-
tends to reach the side opposite to the heating
unit (50, 250) over the heat insulator (70) in the
third direction, and the width in the second di-
rection of the extension portion (87a) increases
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away from the heating unit (50, 250).
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