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(57)  An object of the present invention is to reduce FIG.4

power consumption without increasing the size of a de- V’

vice. 75a(75) 750(75)

A first heater 13 is provided with a yarn running
groove 56 extending in an extending direction, and in-
cludes a heating unit 50 configured to heat a yarn Y run-
ning in the yarn running groove 56, a box 60 housing the
heating unit 50, plural plate members 71, 72, 73, and 74,
first sealing members 82, and a second sealing member
83. The plate members 71, 72, 73, and 74 and a main
body portion 61 of the box 60 oppose each other at in-
tervals and are aligned in a direction away from the heat-
ing unit 50 on a virtual plane which is orthogonal to the
extending direction and which intersects with the heating
unit 50. The first sealing members 82 and the second
sealing member 83 seal between-plate spaces 75 at their
end portions. Each between-plate space 75 is provided
between two opposing plate members or between the
plate member 74 and the main body portion 61. In this
regard, air layers provided at the between-plate spaces
75 are aligned in the direction away from the heating unit
50 on the virtual plane which is orthogonal to the extend-
ing direction and which intersects with the heating unit 50.
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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to a yarn heater
configured to heat a yarn and a false-twist texturing ma-
chine including this yarn heater.

[0002] A knownyarn heater is configured to heata run-
ning yarn formed of synthetic fibers in a processor con-
figured to perform various processes such as yarn com-
bining and false twisting. A false-twist texturing machine
of Patent Literature 1 (Japanese Unexamined Patent
Publication No. 2016-056494) is provided with a primary
heating unit (yarn heater) including a box (heat retaining
box), a heater (heating unit) housed in a housing space
of the box, and a heat insulating material provided to fill
agapin the housing space housing the heater. The heat-
er is provided with a yarn running groove, and a yarn
running in the yarn running groove is heated.

SUMMARY OF THE INVENTION

[0003] Itisdesired toreduce power consumptioninthe
above-described yarn heater. To reduce the power con-
sumption, it is conceivable to increase the thickness of
the heat insulating material to reduce an amount of heat
radiation from the heating unit to the outside. However,
the increase in thickness of the heat insulating material
disadvantageously increases the size of the yarn heater.
[0004] An object of the present invention is to provide
a yarn heater that reduces power consumption and a
false-twist texturing machine including this yarn heater,
without increasing the size of the heater.

[0005] According to a first aspect of the invention, a
yarn heater is provided with a yarn running path in which
a yarn runs. This yarn heater includes: a heating unit
which extends along a predetermined direction and
which is configured to heat the yarn running in the yarn
running path extending in the predetermined direction;
at least three plate members which oppose each other
at intervals and are aligned in a direction away from the
heating unit on a virtual plane which is orthogonal to the
predetermined direction and which intersects with the
heating unit; and a sealing member sealing at least one
of at least two between-plate spaces at at least a part of
an end portion of the at least one of the at least two be-
tween-plate spaces each of which is provided between
opposing two of the at least three plate members, air
layers provided at the at least two between-plate spaces
being aligned in the direction away from the heating unit
on the virtual plane.

[0006] In this regard, "the end portion of the at least
one of the at least two between-plate spaces each of
which is provided between opposing two of the at least
three plate members" is a boundary of a between-plate
space and does notoverlap the two opposing plate mem-
bers forming the between-plate space.

[0007] Accordingto this aspect, heatradiation fromthe
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heating unit to the outside is suppressed by the air layers
aligned in the direction away from the heating unit on the
virtual plane. Because each air layer has a relatively-low
heat conductivity, adequate performance of heat insula-
tion is achieved even when the thickness of the air layer
is small. Because the at least one between-plate space
is sealed at at least a part of its end portion by the sealing
member, air is suppressed from going inside and outside
of the atleast one between-plate space. This suppresses
the occurrence of convectioninthe airlayer. Itis therefore
possible to suppress the occurrence of heat transfer be-
tween two adjacent plate members forming a between-
plate space, and to further improve the performance of
heat insulation by an air layer. This reduces power con-
sumption without increasing the size of the heater.
[0008] According to a second aspect of the invention,
the yarn heater of the first aspect is arranged such that
the at least one of the at least two between-plate spaces
is sealed.

[0009] According to this aspect, because the at least
one between-plate space is sealed, air is reliably sup-
pressed from going inside and outside of the at least one
between-plate space. It is therefore possible to further
improve the performance of heat insulation by the air
layer.

[0010] According to a third aspect of the invention, the
yarn heater of the first or second aspectis arranged such
that the at least three plate members extend along the
predetermined direction. Furthermore, the sealing mem-
ber includes first sealing members which are formed of
heat insulating materials and which seal the at least one
of the at least two between-plate spaces at both end por-
tions of the at least one of the at least two between-plate
spaces in the predetermined direction.

[0011] According to this aspect, the first sealing mem-
bers seal the at least one between-plate space at both
its end portions in the predetermined direction. As a re-
sult, airis suppressed from going in and out of the atleast
one between-plate space through these end portions.
Because the first sealing members sealing the at least
one between-plate space at both its end portions in the
predetermined direction are formed of heat insulating
materials, heat transfer via the first sealing members is
suppressed between adjacent plate members. Itis there-
fore possible to further improve the performance of heat
insulation by the air layer.

[0012] According to a fourth aspect of the invention,
the yarn heater of the third aspect is arranged such that
the density of each of the first sealing members is 80
kg/m3 or more.

[0013] According to this aspect, because each first
sealing member has a high density, air is further reliably
suppressed from going inside and outside of each be-
tween-plate space through the first sealing member. It is
therefore possible to further reliably seal the between-
plate space.

[0014] According to a fifth aspect of the invention, the
yarn heater of any one of the first to fourth aspects in-
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cludes a spacer member provided in each of the at least
two between-plate spaces.

[0015] When the thickness of each between-plate
space is uneven, convection tends to occur in each air
layer because of a temperature difference in the be-
tween-plate space. In this regard, the air layer is provided
atthe between-plate space. According to this aspect, the
spacer member is provided in the between-plate space
so that the thickness of the between-plate space is even.
Itis therefore possible to suppress the occurrence of con-
vection in the air layer, and to further improve the per-
formance of heat insulation by the air layer.

[0016] According to a sixth aspect of the invention, the
yarn heater of the fifth aspect is arranged such that spac-
er members which are respectively provided in two ad-
jacentbetween-plate spaces are provided at different po-
sitions in the predetermined direction.

[0017] When spacer members which are respectively
provided at two adjacent between-plate spaces are pro-
vided at the same position in the predetermined direction,
heat transfer via these two spacer members tends to oc-
cur between adjacent plate members. According to this
aspect, the heat transfer via the two spacer members is
suppressed between the adjacent plate members. It is
therefore possible to further improve the performance of
heat insulation by air layers.

[0018] According to a seventh aspect of the invention,
the yarn heater of the fifth or sixth aspect is arranged
such that the two of the atleast three plate members form
the each of the at least two between-plate spaces, one
end portions of the two of the atleast three plate members
are provided on one side in an orthogonal direction or-
thogonal to the predetermined direction and bent so as
to form bent portions sealing the at least one of the at
least two between-plate spaces at one end portion of the
at least one of the at least two between-plate spaces on
the one side in the orthogonal direction, and the bent
portions seal one of the two adjacent between-plate
spaces and are provided at different positions in the or-
thogonal direction from one of the spacer members which
is provided at the other of the two adjacent between-plate
spaces.

[0019] According to this aspect, each between-plate
space is sealed by the bent portions which are parts of
two plate members. Furthermore, heat transfer via the
bent portions and the spacer members is suppressed
between adjacent plate members. It is therefore possible
to further improve the performance of heat insulation by
each air layer.

[0020] According to an eighth aspect of the invention,
the yarn heater of the seventh aspect is arranged such
that the two of the at least three plate members form the
each of the at least two between-plate members, and the
bent portions function as spacers that maintain a gap
between the two of the at least three plate members.
[0021] According to this aspect, the bent portions
cause the thickness of each between-plate space to be
even.
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[0022] According to a ninth aspect of the invention, the
yarn heater of the seventh or eighth aspect is arranged
such that, when adjacent three of the at least three plate
members are a first plate member, a second plate mem-
ber, and a third plate member, one of the at least two
between-plate spaces is provided between the first plate
member and the second plate member and sealed atone
end portion of the one of the at least two between-plate
spaces on the one side in the orthogonal direction by the
bent portions formed by bending one end portion of the
first plate member and one end portion of the second
plate member on the one side in the orthogonal direction.
Furthermore, the sealing member includes a second
sealing member formed of a heat insulating material, an-
other of the atleasttwo between-plate spacesis provided
between the second plate member and the third plate
member, and the second sealing member seals the an-
other of the at least two between-plate spaces atone end
portion of the another of the at least two between-plate
spaces on the one side in the orthogonal direction.
[0023] When all of adjacent between-plate spaces
(i.e., a between-plate space provided between the first
and second plate members and a between-plate space
provided between the second and third plate members)
are sealed by the bent portions, the bent portions sealing
the between-plate spaces continuously transfer heat be-
tween plate members. According to this aspect, the sec-
ond sealing member formed of the heat insulating mate-
rial seals a between-plate space provided between the
second and third plate members. It is therefore possible
to suppress heat transferred between the first and sec-
ond plate members via the bent portions of the plate
members from being transferred to the third plate mem-
ber. It is therefore possible to further improve the per-
formance of heat insulation by each air layer while main-
taining the airtightness of each between-plate space.
[0024] According to a tenth aspect of the invention, the
yarn heater of the ninth aspect is arranged such that,
when one of three adjacent between-plate spacesis clos-
est to the heating unit, another of the three adjacent be-
tween-plate spaces is farthest from the heating unit, and
each of the one and the another of the three adjacent
between-plate spaces is sealed by the bent portions, the
bent portions sealing the each of the one and the another
of the three adjacent between-plate spaces are provided
at different positions in the orthogonal direction.

[0025] When the bent portions which seal these two
between-plate spaces are provided at the same position
in the orthogonal direction, heat transfer via these two
bent portions may occur between separated plate mem-
bers. According to this aspect, the heat transfer via the
two bent portions is suppressed between the separated
plate members. Itis therefore possible to further improve
the performance of heat insulation by air layers.

[0026] According to an eleventh aspect of the inven-
tion, the yarn heater of the ninth or tenth aspect includes
a covering member which is formed of a heat insulating
material and which covers surfaces of the bent portions
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on a side opposite to one of at least one first between-
plate space whichis included in the atleast two between-
plate spaces and which is sealed by the bent portions,
the bent portions sealing the one of the at least one first
between-plate space at least, and the one of the at least
onefirstbetween-plate space being closest to the heating
unit.

[0027] According to this aspect, the covering member
suppresses heat radiation from the bent portions. Espe-
cially, it is possible to reliably suppress heat radiation
from a bent portion of a plate member provided in the
vicinity of the heating unit and whose temperature is high.
[0028] According to a twelfth aspect of the invention,
the yarn heater of the eleventh aspect is arranged such
that the second sealing member additionally functions
as the covering member.

[0029] According to this aspect, the structure of the
yarn heater is simplified as compared to the case where
the covering member is different from the second sealing
member.

[0030] Accordingtoathirteenth aspectoftheinvention,
the yarn heater of the twelfth aspect of the invention is
arranged such that second between-plate spaces are in-
cluded in the at least two between-plate spaces and not
sealed by the bent portions, the bent portions regard all
of first between-plate spaces, and the second sealing
member seals all of the second between-plate spaces at
one end portions of the second between-plate spaces on
the one side in the orthogonal direction and covers the
surfaces of the bent portions on a side opposite to the all
of the first between-plate spaces.

[0031] According to this aspect, the performance of
heat insulation by air layers is further improved while
maintaining the airtightness of all between-plate spaces
only by the second sealing member.

[0032] According to a fourteenth aspect of the inven-
tion, the yarn heater of the twelfth or thirteenth aspect is
arranged such thatthe atleastthree plate members cover
the entire heating unitin the orthogonal direction, the one
of the first between-plate spaces is closest to the heating
unit and sealed by a first bent portion which is included
in the bent portions, the first bent portion is closer to the
heating unit in the orthogonal direction than a second
bent portion which is included in the bent portions and
which seals another of the first between-plate spaces,
and in the second sealing member, the thickness of a
part covering the first bent portion is larger than the thick-
ness of a part covering the second bent portion in the
orthogonal direction.

[0033] This reliably suppresses heatradiation from the
first bent portion which is provided in the vicinity of the
heating unit in the orthogonal direction and whose tem-
perature is high.

[0034] According to a fifteenth aspect of the invention,
the yarn heater of any one of the ninth to fourteenth as-
pects includes a connecting member connecting adja-
centtwo of the atleast three plate members to each other.
In this yarn heater, the first plate member and the second
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plate member are connected to each other by the bent
portions, and the second plate member and the third plate
member are connected to each other by the connecting
member at an end portion of the second plate member
and an end portion of the third plate member on the other
side opposite to the one side in the orthogonal direction.
[0035] According to this aspect, the bent portions fixing
the first and second plate members to each other main-
tain the layer thickness of an air layer provided between
the first and second plate members. Furthermore, the
connecting member fixing the second and third plate
members to each other maintain the layer thickness of
an air layer provided between the second and third plate
members. In this regard, when a junction between the
first and second plate members and a junction between
the second and third plate members are close to each
other, heat transfer via these two junctions tends to occur
between the first and third plate members. According to
this aspect, the junction (where the bent portions are
formed) between the first and second plate members is
separated from the junction (where the second and third
plate members are connected by the connecting mem-
ber) between the second and third plate members in the
orthogonal direction. It is therefore possible to suppress
heat transfer between the first and third plate members
via the two junctions, and to further improve the perform-
ance of heat insulation by air layers.

[0036] According to asixteenth aspectofthe invention,
the yarn heater of any one of the first to eighth aspects
is arranged such that the sealing member includes a sec-
ond sealing member which is formed of a heat insulating
material and which seals the at least one of the at least
two between-plate spaces at one end portion of the at
least one of the at least two between-plate spaces on
one side in an orthogonal direction orthogonal to the pre-
determined direction.

[0037] According to this aspect, the second sealing
member seals at least one between-plate space at its
one end portion on the one side in the orthogonal direc-
tion. As a result, air is suppressed from going in and out
of the between-plate space through this end portion. Be-
cause the second sealing member is formed of the heat
insulating material, heat transfer via the second sealing
member is suppressed between adjacent plate mem-
bers. It is therefore possible to further improve the per-
formance of heat insulation by each air layer.

[0038] According to a seventeenth aspect of the inven-
tion, the yarn heater of any one of the ninth to sixteenth
aspects is arranged such that the density of the second
sealing member is 80 kg/m3 or more.

[0039] According to this aspect, because the second
sealing member has a high density, air is further reliably
suppressed from going inside and outside of each be-
tween-plate space through the second sealing member.
It is therefore possible to further reliably seal each be-
tween-plate space.

[0040] According to an eighteenth aspect of the inven-
tion, the yarn heater of any one of the first to seventeenth
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aspects is arranged such that the layer thickness of each
of the air layers is 5 mm or more and less than 15 mm.
[0041] When the thickness of each air layer is large,
convection tends to occur. When convection occurs in
each air layer, heat transfer tends to occur between two
adjacent plate members forming a between-plate space
provided with the air layer. Meanwhile, when the thick-
ness of the air layer is small, the adjacent plate members
may make contact with each other. In this case, heat
transfer occurs between the adjacent plate members
making contact with each other at a junction. According
to this aspect, the thickness of the air layer is arranged
to be able to suppress (i) the occurrence of convection
in the air layer and (ii) the contact between the adjacent
plate members. Itis therefore possible to further improve
the performance of heat insulation by the air layer.
[0042] According to a nineteenth aspect of the inven-
tion, the yarn heater of any one of the first to eighteenth
aspects includes a heat insulation member provided be-
tween one of the at least three plate members and the
heating unit, the one of the at least three plate members
being closest to the heating unit.

[0043] A bolt, etc. for fixation of each member forming
the heating unit is exposed to a surface of the heating
unit so that the surface of the heating unit is not even. It
is therefore difficult to provide, between the surface of
the heating unit and a plate member, an air layer whose
thickness is even and whose performance of heat insu-
lation is high. According to this aspect, the heat insulation
member is provided between the heating unit and the
plate member. It is therefore possible to further suppress
heat radiation from the heating unit to the outside.
[0044] Accordingto atwentieth aspect of the invention,
the yarn heater of any one of the first to nineteenth as-
pects is arranged such that the yarn running path is at
least partially defined in the heating unit and is a yarn
running groove which is open in an open direction or-
thogonal to the predetermined direction.

[0045] According to this aspect, the yarn is efficiently
heated.

[0046] Accordingto a 21st aspect of the invention, the
yarn heater of the twentieth aspect is arranged such that
the at least three plate members are provided not to op-
pose an open end of the yarn running groove in the open
direction.

[0047] According to this aspect, a space for allowing
the yarn to pass therethrough at the time of insertion of
the yarn into the yarn running groove is provided to op-
pose the open end of the yarn running groove.

[0048] Accordingtoa22nd aspect of the invention, the
yarn heater of the 21st aspect is arranged such thateach
of the at least three plate members extends along the
predetermined direction and forms a groove which is
open in the open direction, and the at least three plate
members are nested so that the innermost one of the at
least three plate members surrounds the heating unit.
[0049] This makes it possible to surround the heating
unit with an air layer provided at a between-plate space
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between each two adjacent plate members, while pro-
viding a space for allowing the yarn to pass therethrough
at the time of insertion of the yarn into the yarn running
groove. It is therefore possible to effectively suppress
heat radiation from the heating unit to the outside.
[0050] According to a 23rd aspect of the invention, the
yarn heater of any one of the first to 22nd aspects is
arranged such that the one of the at least two between-
plate spaces is closest to the heating unit, the two of the
atleast three plate members form the one of the between-
plate spaces, one of opposing surfaces of the two of the
at least three plate members is closer to the heating unit,
and at least the one of the opposing surfaces of the two
of the at least three plate members is a surface with a
mirror finish.

[0051] According to this aspect, at least one of the op-
posing surfaces of two plate members is a surface with
amirror finish and suppresses radiantheat from the heat-
ing unit. It is therefore possible to suppress heat transfer
due to radiation, and to further reduce power consump-
tion. When many plate members are provided with sur-
faces with a mirrorfinish, costincrease occurs. According
to this aspect, a surface of a plate member defining a
between-plate space closest to the heating unit is a sur-
face with a mirror-finish. It is therefore possible to sup-
press cost increase while suppressing radiant heat from
the heating unit most effectively. In this regard, dirt tends
to be conspicuous on the mirror-finished surfaces. Ac-
cording to this aspect, because the surface of the plate
member defining the above-described between-plate
space cannot be seen from the outside and is the mirror-
finished surface, the dirt on the mirror-finished surface is
unlikely to be noticed.

[0052] According to a 24th aspect of the invention, a
false-twist texturing machine is configured to false-twist
ayarn and includes the yarn heater according to any one
of the first to 23rd aspects.

[0053] According to this aspect, power consumption is
reduced without increasing the size of the yarn heater.

BRIEF DESCRIPTION OF THE DRAWINGS
[0054]

[FIG. 1] FIG. 1 is a profile of a false-twist texturing
machine of an embodiment of the present invention.
[FIG. 2] FIG. 2 is a schematic diagram of the false-
twist texturing machine, expanded along paths of
yarns.

[FIG. 3] FIG. 3 shows a first heater.

[FIG. 4] FIG. 4 is a cross section taken along a line
IV-1V in the first heater shown in FIG. 3.

[FIG. 5] FIG. 5(a) is an enlarged view of a heating
unitshown in FIG. 4, and FIG. 5(b) is a cross section
taken along a line b-b in the heating unit shown in
FIG. 5(a).

[FIG. 6] FIG. 6 is a cross section taken along a line
VI-Vl in the first heater shown in FIG. 4.
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[FIG. 7] FIG. 7 is a cross section taken along a line
VII-VIl in the first heater shown in FIG. 4.

[FIG. 8] FIG. 8 is a cross section which is used for
explanation of sizes and which is taken along a line
IV-1V in the first heater shown in FIG. 3.

[FIG. 9] FIG. 9 is a cross section which is used for
explanation of a modification of the present embod-
iment and which is taken along a line in a direction
orthogonal to an up-down direction of a second heat-

er.
[FIG. 10] FIG. 10 is a cross section taken along a
line X-X'in FIG. 9.

[FIG. 11] FIG. 11(a) is an enlarged view of a heating
unitshownin FIG.9,and FIG. 11(b)is across section
taken along a line b-b in FIG. 11(a).

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0055] The following will describe a false-twist textur-
ing machine 1 of a preferred embodiment of the present
invention, with reference to FIG. 1. A vertical direction to
the sheet of FIG. 1 is defined as a base longitudinal di-
rection, 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 direc-
tion is defined as an up-down direction in which the grav-
ity acts. In this regard, the base longitudinal direction and
the base width direction are substantially in parallel to
the horizontal direction.

(Overall Structure of False-Twist Texturing Machine 1)

[0056] The false-twist texturing machine 1 is able to
perform false twisting of yarns Y (i.e., to false-twist the
yarns Y) made of synthetic fibers such as nylon (polya-
mide fibers) and polyester. The false-twist texturing ma-
chine 1 includes a yarn supplying part 2 for supplying the
yarns Y, a processing part 3 configured to false-twist the
yarns Y supplied from the yarn supplying part 2, and a
winding part 4 configured to wind the yarns Y processed
by the processing part 3 onto winding bobbins Bw. Com-
ponents of the yarn supplying part 2, the processing part
3, and the winding part 4 are aligned to form plural lines
in the base longitudinal direction (see FIG. 2). The base
longitudinal direction is a direction orthogonal to a run-
ning plane (the sheet of FIG. 1) of the yarns Y, which is
formed of the yarn paths extending from the yarn sup-
plying part 2 to the winding part 4 via the processing part
3.

[0057] The yarn supplying part2includes a creel stand
5retaining plural yarn supply packages Ps. The yarn sup-
plying part 2 is configured to supply the plural yarns Y to
the processing part 3. The processing part 3 is configured
to false-twist the yarns Y supplied from the yarn supply
packages Ps. Inthe processing part 3, the following mem-
bers are placed in this order from the upstream side in a
yarnrunning direction: each firstfeedroller 11; each twist-
stopping guide 12; each first heater 13 (equivalent to a
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yarn heater of the present invention); each cooler 14;
each false-twisting device 15; each second feed roller
16; each interlacing device 17; each third feed roller 18;
a second heater 19; and each fourth feed roller 20. The
winding part 4 includes plural winding devices 21. Each
winding device 21 is configured to wind a yarn Y false-
twisted by the processing part 3 onto a winding bobbin
Bw, so as to form a wound package Pw.

[0058] The false-twist texturing machine 1 includes a
main base 8 and a winding base 9 that are spaced apart
from each other in the base width direction. The main
base 8 and the winding base 9 extend to substantially
the same length in the base longitudinal direction. The
main base 8 and the winding base 9 oppose 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
processing part 3 is mainly attached to the main base 8
orthe supporting frame 10. Each device forming the wind-
ing part 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 where an operator performs an
operation such as yarn threading to each device. The
yarn paths are formed so that the yarns Y mainly run
around the working space A.

[0059] The false-twist texturing machine 1 includes
units termed spans each of which includes a pair of the
main base 8 and the winding base 9 provided 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 part 3 are aligned
in the base longitudinal direction. With this arrangement,
in one span, plural 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 in the base width direction
of the main base 8 set as a symmetry axis. The main
base 8 is shared between the left span and the right span.

(Processing Unit)

[0060] The following will describe the structure of the
processing part 3 with reference to FIG. 1 and FIG. 2.
Each first feed roller 11 is configured to unwind a yarn Y
from a yarn supply package Ps attached to the yarn sup-
plying part 2, and to feed the yarn Y to a first heater 13.
As shown in FIG. 2, for example, the first feed roller 11
is configured to feed one yarn Y to the first heater 13.
The firstfeed 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 the
twist of ayarn Y formed by a false-twisting device 15 from
being propagated to the upstream side of the twist-stop-
ping guide 12 in the yarn running direction.

[0061] Each first heater 13 is configured to heat yarns
Y supplied from some first feed rollers 11 to a predeter-
mined processing temperature. As shown in FIG. 2, for
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example, the first heater 13 is able to heat two yarns Y.
The first heater 13 will be detailed later.

[0062] Each cooler 14 is configured to cool a yarn Y
heated by a first heater 13. As shown in FIG. 2, for ex-
ample, the cooler 14 is configured to cool one yarn Y.
The cooler 14 may be able to simultaneously cool plural
yarns Y.

[0063] Each false-twisting device 15 is provided down-
stream of a cooler 14 in the yarn running direction. The
false-twisting device 15 is configured to twist a yarn Y.
The false-twisting device 15 is, e.g., a so-called disc-
friction-type false-twisting device. However, the disclo-
sure is not limited to this.

[0064] Each second feed roller 16 is configured to feed
a yarn Y processed by a false-twisting device 15 to an
interlacing device 17. The conveyance speed of convey-
ing the yarn Y by the second feed roller 16 is higher than
the conveyance speed of conveying the yarn Y by each
first feed roller 11. With this arrangement, the yarn Y is
drawn and false-twisted between the first feed roller 11
and the second feed roller 16.

[0065] Each interlacing device 17 is configured to in-
terlace ayarn Y. The interlacing device 17 includes, e.g.,
a known interlace nozzle configured to interlace the yarn
Y by means of an airflow.

[0066] Each third feed roller 18 is configured to feed a
yarn Y running on the downstream side of an interlacing
device 17 in the yarn running direction, to the second
heater 19. As shown in FIG. 2, for example, the third feed
roller 18 is configured to feed one yarn Y to the second
heater 19. The third feed roller 18 may be able to feed
adjacent yarns Y to the downstream side in the yarn run-
ning direction. The conveyance speed of conveying the
yarn Y by the third feed roller 18 is lower than the con-
veyance speed of conveying the yarn Y by each second
feed roller 16. The yarn Y is therefore relaxed between
the second feed roller 16 and the third feed roller 18.
[0067] The second heater 19 is configured to heat
yarns Y fed from some third feed rollers 18. The second
heater 19 extends along the vertical direction, and one
second heater 19 is provided in one span.

[0068] Each fourth feed roller 20 is configured to feed
a yarn Y heated by the second heater 19 to a winding
device 21. As shown in FIG. 2, for example, the fourth
feed roller 20 is able to feed one yarn Y to the winding
device 21. The fourth feed roller 20 may be able to feed
adjacent yarns Y to the downstream side in the yarn run-
ning direction. The conveyance speed of conveying the
yarn Y by the fourth feed roller 20 is lower than the con-
veyance speed of conveying the yarn Y by each third
feed roller 18. The yarn Y is therefore relaxed between
the third feed roller 18 and the fourth feed roller 20.
[0069] In the processing part 3 arranged as described
above, the yarn Y drawn between the first feed roller 11
and the second feed roller 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 side of the twist-
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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. TheyarnY is untwisted on the downstream
side of the 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 described
above (i.e., the crimp contraction of the yarn Y is main-
tained).

[0070] The false-twisted yarn Y is interlaced by the in-
terlacing device 17 while being relaxed between the sec-
ond feed roller 16 and the third feed roller 18. After that,
the yarn Y is guided toward the downstream side in the
yarn running direction. Furthermore, the yarn Y is ther-
mally processed by the second heater 19 while being
relaxed between the third feed roller 18 and the fourth
feed roller 20. Finally, the yarn Y fed from the fourth feed
roller 20 is wound by the winding device 21.

(Winding Unit)

[0071] The following will describe the structure of the
winding part 4 with reference to FIG. 2. The winding part
4 includes plural winding devices 21. Each winding de-
vice 21 is able to wind a 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 functioning as a fulcrum when the yarn Y
is traversed. The traverse device 32 is able to traverse
the yarn Y by means of a 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 contact roller 35 is configured to make
contact with a surface of a wound package Pw so as to
apply a contact pressure to the surface of the wound
package Pw. In the winding part 4 arranged as described
above, the yarn Y fed by the fourth feed roller 20 de-
scribed above is wound onto the winding bobbin Bw by
each winding device 21 so as to form the wound package
Pw.

(First Heater)

[0072] The following will detail the structure of the first
heater 13 with reference to FIG. 3 to FIG. 8. FIG. 7 does
not show a second sealing member 83, for the sake of
convenience. FIG. 8 is used for explaining the thickness-
es Ta1, Tb1, Ta2, and Tb2 described later, and may not
show unnecessary reference numerals, etc.

[0073] As shownin FIG. 3, the first heater 13 extends
in a predetermined extending direction (equivalent to a
"predetermined direction" of the present invention) or-
thogonal to the base longitudinal direction. In the present
embodiment, the extending direction is in parallel to the
base width direction. The extending direction may be tilt-
ed with respect to the base width direction.

[0074] Asdescribed later, thefirstheater 13 is provided
with yarn running grooves 56 (see FIG. 5) extending
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along the extending direction. Each yarn running groove
56 is equivalent to a "yarn running path" of the present
invention. The first heater 13 is configured to heat a yarn
Y running from one side to the other side in the extending
direction of each yarn running groove 56. In the present
embodiment, the first heater 13 is able to heat two yarns
Y (yarns Ya and Yb: see FIG. 5).

[0075] As shown in FIG. 4, the first heater 13 mainly
includes a heating unit 50, heat insulating blocks 91, 92,
and 93, a box 60, plate members 71, 72, 73, and 74. As
shown in FIG. 5(b), the heating unit 50 is provided with
each yarn running groove 56 (56a, 56b) extending along
the extending direction. Each yarn running groove 56
(564, 56b) is open downward. The heating unit 50 is con-
figured to heat each yarn Y (yarn Ya, Yb) running in the
yarn running groove 56 (56a, 56b). As shown in FIG. 4,
the box 60 houses the heating unit 50 and the heat insu-
lating blocks 91, 92, and 93. The plate members 71, 72,
73, and 74 are provided between the heating unit 50 and
an inner wall surface of the box 60.

[0076] AsshowninFIG.5(a),the heating unit50 mainly
includes a heat source 51, two heating blocks 52 (52a
and 52b) and two yarn contacted portions 54 (54a and
54b). The heat source 51 is, e.g., a sheathed heater. As
shown in FIG. 6, the heat source 51 extends along the
extending direction. The heating blocks 52 and the yarn
contacted portions 54 are heated by heat generated by
the heat source 51. The heating blocks 52 and the yarn
contacted portions 54 extend in the extending direction
along the heat source 51. As shown in FIG. 4, a bolt 59,
etc. for fixation of each member forming the heating unit
50 is exposed to the surface of the heating unit 50.
[0077] 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 for heat-
ing the yarn Ya oppose the members for heating the yarn
Yb over the heat source 51 in the base longitudinal di-
rection.

[0078] The following will describe the members for
heating the yarn Ya with reference to FIG. 5. The heating
block 52a is made of a metal material such as yellow
copper having a high specific heat. The heating block
52a is provided to be in contact with the heat source 51.
The heating block 52a is provided on one side of the heat
source 51 in the base longitudinal direction (on the left
side in the sheet of FIG. 5(a)). The heating block 52a is
provided with a concave portion 53 (53a) extending in
the extending direction. The concave portion 53a is open
downward. The concave portion 53a houses a yarn con-
tacted portion 54 (54a).

[0079] The yarn contacted portion 54a is a long mem-
ber made of, e.g., SUS. The yarn contacted portion 54a
is fixed to the heating block 52a while being in contact
with the heating block 52a. The yarn contacted portion
54a is heated by heat transmitted from the heat source
51 via the heating block 52a, so as to be increased in
temperature. The yarn contacted portion 54a includes a
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yarn contacted surface 55 (55a) for causing a yarn Y to
make contact therewith. The yarn contacted surface 55a
is oriented to the lower side in the up-down direction. As
shown in FIG. 5(b), in a cross section orthogonal to the
base longitudinal direction, the yarn contacted surface
55ais curved to be substantially U-shaped and protrudes
downward. As shown in FIG. 5(a), when viewed in the
extending direction, the yarn contacted surface 55a is
curved to be reverse U-shaped and protrudes upward.
[0080] The yarn running groove 56 (56a) is defined by
wall surfaces defining the concave portion 53a of the
heating block 52a and the yarn contacted surface 55a of
the yarn contacted portion 54a. The yarn running groove
56 (56a) is open at a lower surface of the heating block
52a. The yarn running groove 56 (56a) is open down-
ward. In other words, a direction which toward the outside
from the inside of the yarn running groove 56 (56a) is a
downward direction. An "open direction" of the present
invention is a downward direction.

[0081] The following will describe the members for
heating the yarn Yb. The heating block 52b is provided
on the other side of the heat source 51 in the base lon-
gitudinal direction (on the right side in the sheet of FIG.
5(a)). The heating block 52b is in contact with the heat
source 51. The heating block 52b is provided with a con-
cave portion 53b which is identical in shape with the con-
cave portion 53a. The concave portion 53b houses the
yarn contacted portion 54b structured in the same man-
ner as the yarn contacted portion 54a. The yarn contacted
portion 54b includes a yarn contacted surface 55b which
is identical in shape with the yarn contacted surface 55a.
The yarn running groove 56b is defined by wall surfaces
defining the concave portion 53b of the heating block 52b
and the yarn contacted surface 55b of the yarn contacted
portion 54b. The details of the members for heating the
yarn Yb will be omitted.

[0082] A yarnY (Ya, Yb) sent into the first heater 13
runs in a yarn running groove 56 (56a, 56b) while being
in contact with a yarn contacted surface 55 (55a, 55b).
Because of this, the yarn Y (Ya, Yb) receives heat from
a heating block 52 (52a, 52b) via the yarn contacted sur-
face 55 (55a, 55b) and is heated. The temperature of the
yarn Y is increased to an appropriate processing tem-
perature by properly setting the type, brand (thickness),
and running speed of the yarn Y and a heating temper-
ature (a temperature for heating).

[0083] As shown in FIG. 4 and FIG. 6, the heat insu-
lating blocks 91, 92, and 93 are provided below the heat-
ing unit 50. The heat insulating blocks 91, 92, and 93 are
formed of, e.g., gypsum boards. Each of the heat insu-
lating blocks 91, 92, and 93 extends along the extending
direction. The heat insulating blocks 91, 92, and 93 are
aligned along the base longitudinal direction. A gap be-
tween the heat insulating blocks 91 and 92 is a path for
insertion of the yarn Ya into the yarn running groove 56a.
A gap between the heat insulating blocks 92 and 93 is a
path for insertion of the yarn Yb into the yarn running
groove 56b.
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[0084] As shown in FIG. 4, the box 60 mainly includes
a main body portion 61 and a door 62. The main body
portion 61 is a hollow member which is substantially rec-
tangular parallelepiped in shape and which is long in the
extending direction. The door 62 is able to close a later-
described opening 68 provided at the main body portion
61.

[0085] The main body portion 61 is formed of a metal
sheet. The main body portion 61 is made of, e.g., SUS.
The main body portion 61 includes an upper wall 61a,
two side walls 61b, two side walls 61c, and a lower wall
61d. As shown in FIG. 4, when viewed in the extending
direction, the upper wall 61a extends along the base lon-
gitudinal direction. The two side walls 61b are respec-
tively connected to both end portions of the upper wall
61a in the base longitudinal direction. As shown in FIG.
6, the two side walls 61c are respectively connected to
both end portions of the upper wall 61a in the extending
direction. Each of the side walls 61b and 61c extends
along the up-down direction. As shown in FIG. 4, the
lower wall 61d is provided below the upper wall 61a. The
lower wall 61d is in parallel to the upper wall 61a. The
upper wall 61a and two side walls 61b of the main body
portion 61 are equivalent to "plate members" of the
present invention.

[0086] As shown in FIG. 4, the main body portion 61
is provided with the opening 68 that is at a position op-
posing an open end (lower end) of each yarn running
groove 56 in the up-down direction. The open end of each
yarn running groove 56 is a mouth of each yarn running
groove 56, which is formed in the lower surface of a heat-
ing block 52. The opening 68 is provided along the entire
length of the main body portion 61 in the extending di-
rection. The opening 68 is provided at the lower wall 61d.
[0087] The height of the lower wall 61d in the up-down
direction varies between both sides of the opening 68 in
the base longitudinal direction. That is, a first part 61d1
of the lower wall 61d is provided on one side of the open-
ing 68 in the base longitudinal direction (on the left side
in the sheet of FIG. 4), and a lower surface of the first
part 61d1 is provided on a virtual plane P1 orthogonal to
the up-down direction. Meanwhile, a second part 61d2
of the lower wall 61d is provided on the other side of the
opening 68 in the base longitudinal direction (on the right
side in the sheet of FIG. 4), and a lower surface of the
second part 61d2 is provided on a virtual plane P2 or-
thogonal to the up-down direction. The virtual plane P1
is provided above the virtual plane P2.

[0088] As shown in FIG. 6 and FIG. 7, an opening 69
is provided at each of both the side walls 61c of the main
body portion 61 in the extending direction. Each opening
69 is provided at the center of a corresponding side wall
61c in the base longitudinal direction. Each opening 69
is open downward. The openings 69 function as an en-
trance and an exit for the yarns Y running in the yarn
running grooves 56.

[0089] As shown in FIG. 4 and FIG. 6, the door 62 is
a plate-shaped member extending along the extending
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direction. The door 62 is able to swing about a shaft 62a
extending along the extending direction. The shaft 62a
is attached to the main body portion 61. The shaft 62a is
provided below the first part 61d1 of the lower wall 61d
of the main body portion 61.

[0090] As shown in FIG. 4, the door 62 at a closed
position covers the first part 61d1 of the lower wall 61d
of the main body portion 61 and the opening 68. Because
of this, the opening 68 is closed by the door 62. When
the door 62 atthe closed position swings downward about
the shaft 62a (swings clockwise in FIG. 4) so that the
door 62 is at an open position indicated by broken lines
in FIG. 4, the opening 68 of the main body portion 61 is
open. Thatis, the door 62 is movable between the closed
position where the opening 68 of the main body portion
61 is closed and the open position where the opening 68
is open. When the door 62 is at the open position, each
yarn Y can be inserted into the main body portion 61 of
the box 60 through the opening 68 and threaded to a
yarn running groove 56.

[0091] Each of the plate members 71, 72, 73, and 74
is formed of a metal sheet. The plate members 71, 72,
73, and 74 are made of, e.g., SUS. Each of the plate
members 71, 72, 73, and 74 may be formed of plural
metal sheets. Each of the plate members 71, 72, 73, and
74 extends along the extending direction. Each of the
plate members 71, 72, 73, and 74 forms a groove which
is open downward (open in the open direction of the yarn
running groove 56).

[0092] As shown in FIG. 4, the plate member 71 in-
cludes an upper wall 71a and two side walls 71b. When
viewed in the extending direction, the upper wall 71a ex-
tends along the base longitudinal direction. The two side
walls 71b are respectively connected to both end portions
of the upper wall 71a in the base longitudinal direction.
The side walls 71b extend along the up-down direction.
The plate members 72, 73, and 74 are identical in shape
with the plate member 71. The plate member 72 includes
an upper wall 72a and two side walls 72b, the plate mem-
ber 73 includes an upper wall 73a and two side walls
73b, and the plate member 74 includes an upper wall
74a and two side walls 74b.

[0093] The four plate members 71, 72, 73, and 74 and
the upper wall 61a and two side walls 61b of the main
body portion 61 of the box 60 are nested. The innermost
plate member 71 is provided to surround the heating unit
50. The plate member 72 is provided to surround the
plate member 71. The plate member 73 is provided to
surround the plate member 72. The plate member 74 is
provided to surround the plate member 73. The upper
wall 61a and two side walls 61b of the main body portion
61 of the box 60 are provided to surround the plate mem-
ber 74. The four plate members 71, 72, 73, and 74 and
the upper wall 61a and two side walls 61b (equivalent to
the "plate members" of the present invention) of the main
body portion 61 are provided not to oppose the lower end
(equivalent to an "open end" of the present invention) of
each yarn running groove 56 in the up-down direction.
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[0094] The four plate members 71, 72, 73, and 74 and
the main body portion 61 are provided in this order in a
direction away from the heating unit 50 on a virtual plane
(e.g., the sheet of FIG. 4) which intersects with the heat-
ing unit 50 and which is orthogonal to the extending di-
rection. Among the four plate members 71, 72, 73, and
74 and the main body portion 61, the plate member 71
is closest to the heating unit50. A heatinsulation member
80 is provided between the plate member 71 and the
heating unit 50. The heat insulation member 80 is made
of, e.g., ceramic fiber or glass wool. The upper wall 61a
and two side walls 61b of the main body portion 61 are
equivalentto "plate members farthest from a heating unit"
of the present invention.

[0095] The upper walls 71a, 72a, 73a, and 74a of the
plate members 71,72, 73, and 74 and the upper wall 61a
of the main body portion 61 are provided above the heat-
ing unit 50. The lower end portions of the side walls 71b,
72b, 73b, and 74b of the plate members 71, 72, 73, and
74 and the lower end portions of the side walls 61b of
the main body portion 61 are provided below the heating
unit 50. That is, the plate members 71, 72, 73, and 74
and the main body portion 61 cover the entire heating
unit 50 in the up-down direction (equivalentto an "orthog-
onal direction" of the present invention).

[0096] The four plate members 71, 72, 73, and 74 and
the upper wall 61a and two side walls 61b of the main
body portion 61 oppose each other at intervals and are
aligned. Each of between-plate spaces 75a, 75b, and
75cis formed between two opposing plate members. The
between-plate space 75ais formed between the adjacent
plate members 71 and 72. The between-plate space 75b
is formed between the adjacent plate members 72 and
73. The between-plate space 75c is formed between the
adjacent plate members 73 and 74. The between-plate
space 75d is formed between (i) the plate member 74
and (i) the upper wall 61a and two side walls 61b of the
main body portion 61. Hereinafter, each of the between-
plate spaces 75a, 75b, 75¢, and 75d will be simply re-
ferred to as a between-plate space 75 when it is unnec-
essarytodiscern these spaces. As showninFIG. 4, when
viewed in the extending direction, each between-plate
space 75 is a groove which is open downward. Each
between-plate space 75 is one space which is not divid-
ed. Each between-plate space 75 is sealed.

[0097] These four between-plate spaces 75 are re-
spectively provided with air layers. That is, four air layers
provided at the respective between-plate spaces 75 are
aligned in the direction away from the heating unit 50 on
the virtual plane (e.g., the sheet of FIG. 4) which inter-
sects with the heating unit 50 and which is orthogonal to
the extending direction. Preferably, the layer thickness
of each air layer is 5 mm or more and less than 15 mm.
The layer thickness of each air layer may be more than
0 mm and less than 5 mm. Alternatively, the layer thick-
ness of each air layer may be 15 mm or more. In the
present embodiment, the layer thickness of each of the
four air layers is 10 mm. The layer thicknesses of the four
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air layers may be different from each other.

[0098] The between-plate space 75a is closest to the
heating unit 50 among the four between-plate spaces 75,
and opposing surfaces of the two plate members 71 and
72 forming the between-plate space 75a are surfaces
with a mirror finish. That is, the plate member 71 is closer
to the heating unit 50 among the two plate members 71
and 72, and one surface of the plate member 71 is farther
from the heating unit 50 than the other surface of the
plate member 71 and is a surface with a mirror finish.
Furthermore, the plate member 72 is farther from the
heating unit 50 among the two plate members 71 and
72, and one surface of the plate member 72 is closer to
the heating unit 50 than the other surface of the plate
member 72 and is a surface with a mirror finish.

[0099] AsshowninFIG. 6 andFIG. 7, in the extending
direction, first sealing members 82 are provided between
(i) the end portions of the plate members 71, 72, 73, and
74 and (ii) the side walls 61c of the main body portion 61
of the box 60. The first sealing members 82 seal the four
between-plate spaces 75 at both their end portions in the
extending direction. In this regard, both end portions of
each between-plate space 75 in the extending direction
are boundaries of the between-plate space 75 and do
not overlap two plate members forming the between-
plate space 75. The first sealing members 82 seal each
between-plate space 75 at both its end portions in the
extending direction. As a result, air is suppressed from
going in and out of the between-plate space 75 through
these end portions.

[0100] Eachfirstsealing member 82 is formed of a heat
insulating material such as rock wool, etc. The material
of the first sealing member 82 is not limited to the rock
wool. The density of the first sealing member 82 is pref-
erably 80 kg/m3 or more. The density of the first sealing
member 82 may be less than 80 kg/m3. The density of
the heatinsulating material forming the first sealing mem-
ber 82 is preferably set in consideration of a ventilation
capability of the first sealing member 82. The lower the
ventilation capability of the first sealing member 82 is (the
higher its density is), the smaller an amount of air leakage
from each between-plate space 75 is. This improves the
degree of sealing of the between-plate space 75.
[0101] As shown in FIG. 4 and FIG. 7, the lower end
portions of the plate member 71 are provided with bent
portions 71c. To highlight the bent portions 71c, lower
surfaces of the bent portions 71c are hatched in FIG. 7.
The bent portions 71c are provided at the respective low-
er end portions of the two side walls 71b of the plate
member 71. A bent portion 71c of one of the two side
walls 71b is provided on one side of the heat insulating
block 92 in the base longitudinal direction (the left side
in the sheet of FIG. 4), and formed by bending the lower
end portion of this side wall 71b by substantially 90° to-
ward one side of this side wall 71b in the base longitudinal
direction. A bent portion 71c of the other of the two side
walls 71b is provided on the other side of the heat insu-
lating block 92 in the base longitudinal direction (the right



19 EP 4 372 133 A1 20

side in the sheet of FIG. 4), and formed by bending the
lower end portion of this side wall 71b by substantially
90° toward the other side of this side wall 71b in the base
longitudinal direction.

[0102] AsshowninFIG.7,thebentportions71cextend
over the entire length of the plate member 71 in the ex-
tending direction. The bent portion 71c of each side wall
71b is provided with three protruding portions 71d. The
three protruding portions 71d are provided at both end
portions and center of each bent portion 71c in the ex-
tending direction. The length of each bent portion 71c is,
except parts provided with the protruding portions 71d,
substantially the same as that of the gap between the
plate members 71 and 72 in the base longitudinal direc-
tion. The length of each bent portion 71c is, at parts pro-
vided with the protruding portions 71d, substantially the
same as that of a gap between the plate members 71
and 73 in the base longitudinal direction.

[0103] Asshowin FIG. 4, the lower end portions of the
plate member 72 are provided with bent portions 72c.
The bent portions 72c are provided at the respective low-
er end portions of the two side walls 72b of the plate
member 72. A bent portion 72c¢ of one of the two side
walls 72b is provided on one side of the heat insulating
block 92 in the base longitudinal direction (the left side
in the sheet of FIG. 4), and formed by bending the lower
end portion of this side wall 72b by substantially 90° to-
ward the other side of this side wall 72b in the base lon-
gitudinal direction. A bent portion 72¢ of the other of the
two side walls 72b is provided on the other side of the
heat insulating block 92 in the base longitudinal direction
(the right side in the sheet of FIG. 4), and formed by
bending the lower end portion of this side wall 72b by
substantially 90° toward one side of this side wall 72b in
the base longitudinal direction.

[0104] The bent portions 72c extend over the entire
length of the plate member 72 in the extending direction.
The length of each bent portion 72c¢ is substantially the
same as that of the gap between the plate members 71
and 72 in the base longitudinal direction. The bent por-
tions 72c are provided above the bent portions 71c of the
plate member 71.

[0105] The bent portions 71c of the plate member 71
are fixed to the bent portions 72c of the plate member 72
by bolts (not illustrated), etc. That is, the plate members
71 and 72 are fixed to each other by the bent portions
71c and 72c.

[0106] The bent portions 71c and 72c of the two plate
members 71 and 72 forming the between-plate space
75a seal the between-plate space 75a at its lower end
portions, i.e., end portions on the lower side in the up-
down direction (equivalent to "one side in an orthogonal
direction" of the presentinvention). The bent portions 71c
and 72c function also as spacers that maintain the gap
between the two plate members 71 and 72. The protrud-
ing portions 71d of the bent portions 71c of the plate
member 71 function as spacers that maintain the gap
between the plate members 72 and 73.
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[0107] As shown in FIG. 4 and FIG. 7, the lower end
portions of the plate member 73 are provided with bent
portions 73c. To highlight the bent portions 73c, lower
surfaces of the bent portions 73c are hatched in FIG. 7.
The bent portions 73c are provided at the respective low-
er end portions of the two side walls 73b of the plate
member 73. A bent portion 73c of one of the two side
walls 73b is provided on one side of the heat insulating
block 92 in the base longitudinal direction (the left side
in the sheet of FIG. 4), and formed by bending the lower
end portion of this side wall 73b by substantially 90° to-
ward one side of this side wall 73b in the base longitudinal
direction. A bent portion 73c of the other of the two side
walls 73b is provided on the other side of the heat insu-
lating block 92 in the base longitudinal direction (the right
side in the sheet of FIG. 4), and formed by bending the
lower end portion of this side wall 73b by substantially
90° toward the other side of this side wall 73b in the base
longitudinal direction.

[0108] AsshowninFIG.7,the bentportions 73c extend
over the entire length of the plate member 73 in the ex-
tending direction. The length of each bent portion 73c is
substantially the same as that of the gap between the
plate members 73 and 74 in the base longitudinal direc-
tion.

[0109] Asshownin FIG. 7, attached boards 78 are at-
tached to lower surfaces of the bent portions 73c which
are respectively provided at the two side walls 73b of the
plate member 73. The bent portion 73c of one of the two
side walls 73b of the plate member 73 is provided on one
side of the heat insulating block 92 in the base longitu-
dinal direction (the upper side in the sheet of FIG. 7) as
described above, and the attached boards 78 are at-
tached to this bent portion 73c so as to reach one of the
side walls 61b of the main body portion 61 on one side
of this bent portion 73c in the base longitudinal direction.
The bent portion 73c of the other of the two side walls
73b of the plate member 73 is provided on the other side
of the heat insulating block 92 in the base longitudinal
direction (the lower side in the sheet of FIG. 7) as de-
scribed above, and the attached boards 78 are attached
to this bent portion 73c so as to reach the other of the
side walls 61b of the main body portion 61 on the other
side of this bent portion 73c in the base longitudinal di-
rection. The attached boards 78 function also as spacers
that maintain the gap between the plate member 74 and
the main body portion 61.

[0110] In this regard, three attached boards 78 are at-
tached to each of the bent portions 73c provided at the
two side walls 73b of the plate member 73. The three
attached boards 78 attached to each bent portion 73c
are provided at different positions in the extending direc-
tion. Among the three attached boards 78 of each bent
portion 73c, an attached board 78 provided on one side
in the extending direction (the left side in the sheet of
FIG. 7) is provided between (i) a protruding portion 71d
provided on one side in the extending direction and (ii) a
protruding portion 71d provided at the center in the ex-
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tending direction among the three protruding portions
71d provided at each bent portion 71c. Among the three
attached boards 78 of each bent portion 73c, an attached
board 78 provided on the other side in the extending di-
rection (the right side in the sheet of FIG. 7) is provided
between (i) a protruding portion 71d provided on the other
side in the extending direction and (ii) the protruding por-
tion 71d provided at the center in the extending direction
among the three protruding portions 71d provided ateach
bent portion 71c. Among the three attached boards 78
of each bent portion 73c, an attached board 78 provided
at the center in the extending direction is provided at the
same position as the protruding portion 71d provided at
the center in the extending direction among the three
protruding portions 71d of each bent portion 71c.
[0111] As shown in FIG. 4, the lower end portions of
the plate member 74 are provided with bent portions 74c.
The bent portions 74c are provided at the respective low-
er end portions of the two side walls 74b of the plate
member 74. A bent portion 74c of one of the two side
walls 74b is provided on one side of the heat insulating
block 92 in the base longitudinal direction (the left side
in the sheet of FIG. 4), and formed by bending the lower
end portion of this side wall 74b by substantially 90° to-
ward the other side of this side wall 74b in the base lon-
gitudinal direction. A bent portion 74c of the other of the
two side walls 74b is provided on the other side of the
heat insulating block 92 in the base longitudinal direction
(the right side in the sheet of FIG. 4), and formed by
bending the lower end portion of this side wall 74b by
substantially 90° toward one side of this side wall 74b in
the base longitudinal direction.

[0112] The bent portions 74c extend over the entire
length of the plate member 74 in the extending direction.
The length of each bent portion 74c is substantially the
same as that of the gap between the plate members 73
and 74 in the base longitudinal direction. The bent por-
tions 74c are provided above the bent portions 73c of the
plate member 73.

[0113] The bent portions 73c of the plate member 73
are fixed to the bent portions 74c of the plate member 74
by bolts (not illustrated), etc. That is, the plate members
73 and 74 are fixed to each other by the bent portions
73c and 74c.

[0114] The bent portions 73c and 74c of the two plate
members 73 and 74 forming the between-plate space
75c seal the between-plate space 75c at its lower end
portions, i.e., end portions on the lower side in the up-
down direction (equivalent to the "one side in the orthog-
onal direction" of the present invention). The bent por-
tions 73c and 74c function also as spacers that maintain
the gap between the two plate members 73 and 74.
[0115] The between-plate space 75a is closest to the
heating unit 50 among the four between-plate spaces 75
as described above, and sealed by the bent portions 71¢c
and 72c (equivalent to a "first bent portion" of the present
invention). The between-plate space 75cis sealed by the
bent portions 73c and 74c (equivalent to a "second bent
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portion" of the present invention).

[0116] The bent portions 71c and 72c sealing the be-
tween-plate space 75a and the bent portions 73c and
74c sealing the between-plate space 75c are provided
below the heating unit 50. (i) The bent portions 71c and
72c and (ii) the bent portions 73c and 74c are provided
at different positions in the up-down direction. To be more
specific, the bent portions 71c and 72c are provided
above the bent portions 73c and 74c. The bent portions
71c and 72c are closer to the heating unit 50 in the up-
down direction than the bent portions 73c and 74c.
[0117] As shown in FIG. 4, in the up-down direction,
second sealing members 83 are provided between (i) the
lower end portions of the plate members 71, 72, 73, and
74 and (i) the lower wall 61d of the main body portion 61
of the box 60. The second sealing members 83 are re-
spectively provided on the both sides of the opening 68
provided at the main body portion 61 of the box 60 in the
base longitudinal direction. The second sealingmembers
83 seal the between-plate spaces 75b and 75d at their
lower end portions. That is, the between-plate spaces
75b and 75d are sealed at their lower end portions not
by the bent portions but by the second sealing members
83.

[0118] In other words, each two adjacent between-
plate spaces are formed by adjacent three (equivalent to
"a first plate member, second plate member, and third
plate member" of the presentinvention) of the plate mem-
ber 71, the plate member 72, the plate member 73, the
plate member 74, and the main body portion 61 (the up-
per wall 61a and the two side walls 61b), and one of these
two adjacent between-plate spaces is sealed by the bent
portions 71c and 72c or the bent portions 73c and 74c
while the other of these two adjacent between-plate spac-
es is sealed by a second sealing member 83. In the case
of the three adjacent plate members 71, 72, and 73, the
between-plate space 75a provided between the plate
members 71 and 72 is sealed by the bent portions 71c
and 72c, and the between-plate space 75b provided be-
tween the plate members 72 and 73 is sealed by a second
sealing member 83.

[0119] In this regard, lower end portions of the be-
tween-plate space 75b are boundaries of the between-
plate space 75b and do not overlap the plate members
72 and 73 forming the between-plate space 75b. Further-
more, lower end portions of the between-plate space 75d
are boundaries of the between-plate space 75d and do
not overlap the plate member 74 and the main body por-
tion 61 forming the between-plate space 75d. The second
sealing members 83 seal the between-plate spaces 75b
and 75d at their lower end portions. As a result, air is
suppressed from going in and out of the between-plate
spaces 75b and 75d through these lower end portions.
[0120] The second sealing members 83 cover the low-
er surfaces (the surfaces provided on the side opposite
to the between-plate space 75a in the up-down direction)
of the bent portions 71c sealing the between-plate space
75a. The second sealing members 83 also cover the low-
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er surfaces (the surfaces provided on the side opposite
to the between-plate space 75c in the up-down direction)
of the bent portions 73c sealing the between-plate space
75c. That is, each second sealing member 83 is equiv-
alent to a "covering member" of the present invention.
That is, the second sealing members 83 cover the lower
surfaces of the bent portions 71¢ and 73c regarding the
between-plate spaces 75a and 75¢. Among all of the be-
tween-plate spaces 75, only the between-plate spaces
75a and 75c¢ are sealed by the bent portions.

[0121] As shown in FIG. 8, one of the second sealing
members 83 is provided on one side of the opening 68
in the base longitudinal direction (the left side in the sheet
of FIG. 8) and, in this second sealing member 83, the
thickness of the part covering one of the bent portions
71c sealing the between-plate space 75a is defined as
the thickness Ta1 in the up-down direction. In this second
sealing member 83, the thickness of the part covering
one of the bent portions 73c sealing the between-plate
space 75c is defined as the thickness Tb1 in the up-down
direction. In this regard, the thickness Ta1 is larger than
the thickness Tb1.

[0122] Furthermore, the other of the second sealing
members 83 is provided on the other side of the opening
68 in the base longitudinal direction (the right side in the
sheet of FIG. 8) and, in this second sealing member 83,
the thickness of the part covering the other of the bent
portions 71c sealing the between-plate space 75a is de-
fined as the thickness Ta2 in the up-down direction. In
this second sealing member 83, the thickness of the part
covering the other of the bent portions 73c sealing the
between-plate space 75c is defined as the thickness Tb2
in the up-down direction. In this regard, the thickness Ta2
is larger than the thickness Tb2.

[0123] Each second sealing member 83 is formed of
a heat insulating material such as rock wool, etc. The
material of the second sealing member 83 is not limited
to the rock wool. The density of the second sealing mem-
ber 83 is preferably 80 kg/m3 or more. The density of the
second sealing member 83 may be less than 80 kg/m3.
The density of the heat insulating material forming the
second sealing member 83 is preferably set in consider-
ation of a ventilation capability of the second sealing
member 83. The lower the ventilation capability of the
second sealing member 83 is (the higher its density is),
the smaller an amount of air leakage from each of the
between-plate spaces 75a and 75cis. This improves the
degree of sealing of each of the between-plate spaces
75a and 75c.

[0124] As shown in FIG. 4 and FIG. 6, each between-
plate space 75 is provided with plural spacer members
81. As shown in FIG. 4, the spacer members 81 are pro-
vided at corners of each between-plate space 75 which
is a groove which is open downward. In other words, the
spacer members 81 are provided at both end portions of
an upper part of each between-plate space 75 in the base
longitudinal direction.

(i) The bent portions 71c and 72c sealing the between-
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plate space 75a and (ii) spacer members 81 provided at
the between-plate space 75b adjacent to the between-
plate space 75a are provided at different positions in the
up-down direction. (i) The bent portions 73cand 74c seal-
ing the between-plate space 75c and (ii) spacer members
81 provided at each of the between-plate spaces 75b
and 75d adjacent to the between-plate space 75c are
provided at different positions in the up-down direction.
As shown in FIG. 6, (i) spacer members 81 provided at
one of each two adjacent between-plate spaces 75 and
(i) spacer members 81 provided at the other of each two
adjacent between-plate spaces 75 are provided at differ-
ent positions in the extending direction.

[0125] As described above, the adjacent plate mem-
bers 71and 72 are fixed to each other by the bent portions
71c and 72c. The adjacent plate members 73 and 74 are
fixed to each other by the bent portions 73c and 74c. The
adjacent plate members 72 and 73 are fixed to each other
by connecting members 84. The plate member 74 and
the main body portion 61 of the box 60 are fixed to each
other by connecting members 85.

[0126] As shown in FIG. 4 and FIG. 6, the connecting
members 84 are provided in the between-plate space
75b. The connecting members 84 are provided at the
center of an upper part of the between-plate space 75b
which is a groove which is open downward, in the base
longitudinal direction. The connecting members 84 are
provided at both end portions of the between-plate space
75b in the extending direction. At the upper walls 72a
and 73a, the plate members 72 and 73 are fixed to each
other by the connecting members 84.

[0127] As shown in FIG. 4 and FIG. 6, the connecting
members 85 are provided in the between-plate space
75d. The connecting members 85 are provided at the
center of an upper part of the between-plate space 75d
which is a groove which is open downward, in the base
longitudinal direction. The connecting members 85 are
provided at both end portions of the between-plate space
75d in the extending direction. At the upper walls 74a
and 61a, the plate member 74 and the main body portion
61 of the box 60 are fixed to each other by the connecting
members 85.

(Characteristics of Embodiment)

[0128] As described above, the first heater 13 of the
present embodiment is provided with the yarn running
grooves 56 extending along the extending direction and
includes the heating unit 50 configured to heat the yarns
Y running in the yarn running grooves 56, the box 60
housing the heating unit 50, the plural plate members 71,
72, 73, and 74, the first sealing members 82, and the
second sealing members 83. The plate members 71, 72,
73, and 74 and the upper wall 61a and two side walls
61b of the main body portion 61 of the box 60 oppose
each other at intervals and are aligned in the direction
away from the heating unit 50 on the virtual plane which
intersects with the heating unit 50 and which is orthogonal
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to the extending direction. The first sealing members 82
and the second sealing members 83 seal each between-
plate space 75 at least at its partial end portions. In this
regard, each between-plate space 75 is provided be-
tween two opposing plate members or between the plate
member 74 and the main body portion 61. The plural air
layers provided at the respective between-plate spaces
75 are aligned in the direction away from the heating unit
50 on the virtual plane which intersects with the heating
unit50 and which is orthogonal to the extending direction.
[0129] With this arrangement, heat radiation from the
heating unit 50 to the outside is suppressed by the plural
air layers aligned in the direction away from the heating
unit 50 on the virtual plane which intersects with the heat-
ing unit 50 and which is orthogonal to the extending di-
rection. Because each air layer has a relatively-low heat
conductivity, adequate performance of heat insulation is
achieved even when the thickness of the air layer is small.
Because each between-plate space 75 is sealed at at
least parts of its end portions by the first sealing members
82 and the second sealing members 83, airis suppressed
from going inside and outside of the between-plate space
75. This suppresses the occurrence of convection in the
air layer. It is therefore possible to suppress the occur-
rence of heat transfer between each two adjacent plate
members forming a between-plate space 75 and be-
tween the plate member 74 and the main body portion
61 of the box 60 forming a between-plate space 75, and
to further improve the performance of heat insulation by
each air layer. This reduces power consumption without
increasing the size of the heater.

[0130] Inthefirstheater 13 of the presentembodiment,
each between-plate space 75 is sealed. With this ar-
rangement, because the between-plate space 75 is
sealed, air is reliably suppressed from going inside and
outside of the between-plate space 75. Itis therefore pos-
sible to further improve the performance of heat insula-
tion by each air layer.

[0131] Inthefirstheater 13 of the presentembodiment,
the plate members 71, 72, 73, and 74 and the upper wall
61a and two side walls 61b of the main body portion 61
extend along the extending direction. The first sealing
members 82 are formed of heat insulating materials, and
seal each between-plate space 75 atboth its end portions
in the extending direction. With this arrangement, the first
sealing members 82 seal the between-plate space 75 at
both its end portions in a predetermined direction. As a
result, air is suppressed from going in and out of the be-
tween-plate space 75 through these end portions. Be-
cause the first sealing members 82 sealing the between-
plate space 75 at both its end portions in the extending
direction are formed of heat insulating materials, heat
transfer via the first sealing members 82 is suppressed
between each adjacent plate members and between the
plate member 74 and the main body portion 61 of the
box 60. Itis therefore possible to further improve the per-
formance of heat insulation by each air layer.

[0132] Inthefirstheater 13 of the presentembodiment,
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the density of each first sealing member 82 is 80 kg/m3
or more. With this arrangement, because the first sealing
member 82 has a high density, air is further reliably sup-
pressed from going inside and outside of each between-
plate space 75 through the first sealing member 82. It is
therefore possible to further reliably seal the between-
plate space 75.

[0133] The first heater 13 of the present embodiment
further includes the spacer members 81 provided at each
between-plate space 75. When the thickness of each be-
tween-plate space 75 is uneven, convection tends to oc-
cur in each air layer because of a temperature difference
in the between-plate space 75. In this regard, the air layer
is provided at the between-plate space 75. In the present
embodiment, the spacer members 81 are provided in the
between-plate spaces 75 so that the thickness of each
between-plate space 75 is even. It is therefore possible
to suppress the occurrence of convection in the air layers,
and to further improve the performance of heat insulation
by the air layers.

[0134] Inthefirstheater 13 of the presentembodiment,
(i) spacer members 81 provided at one of each two ad-
jacentbetween-plate spaces 75 and (ii) spacer members
81 provided at the other of each two adjacent between-
plate spaces 75 are provided at different positions in the
extending direction. When the spacer members 81 pro-
vided at one of each two adjacent between-plate spaces
75 are provided at the same positions in the extending
direction as the spacer members 81 provided at the other
of each two adjacent between-plate spaces 75, heat
transfer via the spacer members 81 tends to occur be-
tween each adjacent plate members and between a plate
member and the main body portion 61 of the box 60. In
the present embodiment, the heat transfer via the spacer
members 81 is suppressed between each adjacent plate
members and between a plate member and the main
body portion 61 and the box 60. It is therefore possible
to further improve the performance of heat insulation by
the air layers.

[0135] Inthefirstheater 13 ofthe presentembodiment,
the bent portions 71c and 72c formed by bending the
lower end portions of the plate members 71 and 72 form-
ing the between-plate space 75a seal the between-plate
space 75a at its lower end portions. Furthermore, the
bent portions 73c and 74c formed by bending the lower
end portions of the plate members 73 and 74 forming the
between-plate space 75c seal the between-plate space
75c at its lower end portions. In each two adjacent be-
tween-plate spaces 75, the bent portions 71c and 72c or
the bent portions 73c and 74c seal one between-plate
space 75 (75a, 75c) and are provided at different posi-
tions in the up-down direction from the spacer members
81 provided at the other between-plate space 75 (75b,
75d). With this arrangement, the between-plate space
75a is sealed by the bent portions 71c and 72c, and the
between-plate space 75c is sealed by the bent portions
73c and 74c. Each of the bent portions 71c, 72c, 73c,
and 74c is a part of one of the plate members 71,72, 73,
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and 74. Furthermore, the occurrence of heat transfer via
the bent portions 71c, 72c, 73c, and 74c and the spacer
members 81 is suppressed between each adjacent plate
members and a plate member and the main body portion
61 of the box 60. Itis therefore possible to furtherimprove
the performance of heat insulation by the air layers.
[0136] Inthefirstheater 13 of the presentembodiment,
the bent portions 71c and 72c function as spacers that
maintain the gap between the plate members 71 and 72.
The bent portions 73c and 74c function as spacers that
maintain the gap between the plate members 73 and 74.
In the present embodiment, the bent portions 71c and
72c and the bent portions 73c and 74c cause the thick-
nesses of the between-plate spaces 75a and 75c to be
even.

[0137] Inthefirstheater 13 of the presentembodiment,
the bent portions 71c and 72c seal the between-plate
space 75a atits lower end portions, and the bent portions
73cand 74c seal the between-plate space 75c atits lower
end portions. The second sealing members 83 formed
of heat insulating materials seal the between-plate spac-
es 75b and 75d at their lower end portions. When all the
adjacent between-plate spaces 75 are sealed by bent
portions, the bent portions sealing the between-plate
spaces 75 continuously transfer heat between the plate
members. In the present embodiment, the second seal-
ing members 83 formed of heat insulating materials seal
the between-plate spaces 75b and 75d. This suppresses
heat transferred between the plate members 71 and 72
via the bent portions 71¢ and 72¢ from being transferred
to the plate member 73. This also suppresses heat trans-
ferred between the plate members 73 and 74 via the bent
portions 73c and 74c from being transferred to the main
body portion 61 of the box 60. It is therefore possible to
further improve the performance of heat insulation by
each air layer while maintaining the airtightness of each
between-plate space 75.

[0138] Inthefirstheater 13 of the presentembodiment,
(i) the bent portions 71c and 72c sealing the between-
plate space 75a and (ii) the bent portions 73c and 74c
sealing the between-plate space 75c are provided at dif-
ferent positions in the up-down direction. When the bent
portions 71c and 72c sealing the between-plate space
75a are provided at the same position in the up-down
direction as the bent portions 73c and 74c sealing the
between-plate space 75c, heat transfer via the bent por-
tions 71c, 72c, 73c, and 74c may occur between the sep-
arated plate members. In the present embodiment, the
occurrence of heat transfer via the bent portions 71c,
72c, 73c, and 74c is suppressed between the separated
plate members. It is therefore possible to further improve
the performance of heat insulation by the air layers.
[0139] Inthefirstheater 13 of the presentembodiment,
the second sealing members 83 cover (i) the surfaces of
the bent portions 71c sealing the between-plate space
75a and (i) the surfaces of the bent portions 73c sealing
the between-plate space 75c. In this regard, these sur-
faces of the bent portions 71c are provided on the side
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opposite to the between-plate space 75a in the up-down
direction, and these surfaces of the bent portions 73c are
provided on the side opposite to the between-plate space
75c¢ in the up-down direction. With this arrangement, the
second sealing members 83 suppress heat radiation
from the bent portions 71c and 73c. Especially, it is pos-
sible to reliably suppress heat radiation from the bent
portions 71c of the plate member 71 which is provided
in the vicinity of the heating unit 50 and whose temper-
ature is high.

[0140] Inthefirstheater 13 of the presentembodiment,
the second sealing members 83 additionally function as
the covering members covering (i) the surfaces of the
bent portions 71c sealing the between-plate spaces 75a
and (ii) the surfaces of the bent portions 73c sealing the
between-plate space 75c. This simplifies the structure of
the first heater 13 as compared to the case where the
covering members are different members from the sec-
ond sealing members 83.

[0141] Inthefirstheater 13 of the presentembodiment,
the second sealing members 83 seal the between-plate
spaces 75b and 75d at their lower end portions and cover
the lower surfaces of the bent portions 71c and 73c re-
garding the between-plate spaces 75a and 75¢c. Among
all of the between-plate spaces 75, the between-plate
spaces 75b and 75d are not sealed by bent portions, and
the between-plate spaces 75a and 75c are sealed by
bent portions. This further improves the performance of
heat insulation by the air layers while maintaining the
airtightness of all of the between-plate spaces 75 only
by the second sealing members 83.

[0142] Inthefirstheater 13 of the presentembodiment,
the bent portions 71c and 72c sealing the between-plate
space 75a are closer to the heating unit 50 in the up-
down direction than the bent portions 73cand 74c sealing
the between-plate space 75c. In the second sealing
members 83, the thicknesses Ta1 and Ta2 of the parts
covering the bent portions 71c are respectively larger
than the thicknesses Tb1 and Tb2 of the parts covering
the bent portions 73c in the up-down direction. This reli-
ably suppresses heat radiation from the bent portions
71c which are provided in the vicinity of the heating unit
50 in the up-down direction and whose temperature is
high.

[0143] Inthefirstheater 13 of the presentembodiment,
the plate members 71 and 72 are fixed to each other by
the bent portions 71c and 72c formed at their lower end
portions. Furthermore, the plate members 73 and 74 are
fixed to each other by the bent portions 73c and 74c
formed at their lower end portions. Atthe upper walls 72a
and 73a, the plate members 72 and 73 are fixed to each
other by the connecting members 84. At the upper walls
74a and 61a, the plate member 74 and the main body
portion 61 of the box 60 are fixed to each other by the
connecting members 85. With this arrangement, the bent
portions 71c and 72c by which the plate members 71 and
72 are fixed maintain the layer thickness of the air layer
between the plate members 71 and 72. Furthermore, the
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bent portions 73c and 74c by which the plate members
73 and 74 are fixed maintain the layer thickness of the
air layer between the plate members 73 and 74. Further-
more, the connecting members 84 by which the plate
members 72 and 73 are fixed maintain the layer thickness
of the air layer between the plate members 72 and 73.
Furthermore, the connecting members 85 by which the
plate member 74 and the main body portion 61 of the
box 60 are fixed maintain the layer thickness of the air
layer between the plate member 74 and the main body
portion 61 of the box 60. When a junction between each
adjacent plate members and a junction between the plate
member 74 and the main body portion 61 of the box 60
are close to one another, heat transfer via these junctions
tends to occur between each adjacent plate members
and between a plate member and the main body portion
61 ofthe box 60. In the presentembodiment, the following
junctions are separated from each other in the up-down
direction: the junction (where the bent portions 71c and
72c are formed) between the plate members 71 and 72;
the junction (where the bent portions 73c and 74c are
formed) between the plate members 73 and 74; the junc-
tion (where the plate members 72 and 73 are connected
by the connecting members 84) between the plate mem-
bers 72 and 73; and the junction (where the plate member
74 and the main body portion 61 are connected by the
connecting members 85) between the plate member 74
and the main body portion 61 of the box 60. Itis therefore
possible to suppress heat transfer between each adja-
cent plate members and between a plate member and
the main body portion 61 and the box 60 via the junctions,
and to further improve the performance of heat insulation
by the air layers.

[0144] Inthefirstheater 13 of the presentembodiment,
the second sealing members 83 are formed of heat in-
sulating materials and seal the between-plate spaces
75b and 75d at their lower end portions. With this ar-
rangement, the second sealing members 83 seal the be-
tween-plate spaces 75b and 75d at their lower end por-
tions. As a result, air is suppressed from going in and out
of the between-plate spaces 75b and 75d through these
end portions. Because the second sealing members 83
are formed of heat insulating materials, heat transfer via
the second sealing members 83 is suppressed between
the adjacent plate members 72 and 73 and between the
plate member 74 and the main body portion 61 of the
box 60. Itis therefore possible to further improve the per-
formance of heat insulation by the air layers.

[0145] Inthefirstheater 13 of the presentembodiment,
the density of each second sealing member 83 is 80
kg/m3 or more. With this arrangement, because the sec-
ond sealing member 83 has a high density, air is further
reliably suppressed from goinginside and outside of each
of the between-plate spaces 75b and 75d through the
second sealing member 83. It is therefore possible to
further reliably seal the between-plate spaces 75b and
75d.

[0146] Inthefirstheater 13 of the presentembodiment,
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the layer thickness of each air layer is 5 mm or more and
less than 15 mm. When the thickness of the air layer is
large, convection tends to occur. When convection oc-
curs in the air layer, heat transfer tends to occur between
each two adjacent plate members forming a between-
plate space 75 and between the plate member 74 and
the main body portion 61 of the box 60 forming a between-
plate space 75. The between-plate space 75 is provided
with the air layer. Meanwhile, when the thickness of the
air layer is small, each adjacent plate members may
make contact with each other and the plate member 74
and the main body portion 61 of the box 60 may make
contact with each other. In this case, heat transfer occurs
between each two adjacent plate members making con-
tact with each other at a junction and between the plate
member 74 and the main body portion 61 of the box 60
making contact with each other at a junction. In the
present embodiment, the thickness of the air layer is ar-
ranged to be able to suppress (i) the occurrence of con-
vection in the air layer and (ii) the contact between each
adjacent plate members and between the plate member
74 and the main body portion 61 of the box 60. It is there-
fore possible to further improve the performance of heat
insulation by the air layer.

[0147] The first heater 13 of the present embodiment
further includes the heat insulation member 80 provided
between the plate member 71 and the heating unit 50.
In this regard, the plate member 71 is closest to the heat-
ing unit 50 among the plural plate members 71, 72, 73,
and 74. The bolt 59, etc. for fixation of each member
forming the heating unit 50 is exposed to the surface of
the heating unit 50 so that the surface of the heating unit
50 is not even. It is therefore difficult to provide, between
the surface of the heating unit 50 and the plate member
71, an air layer whose thickness is even and whose per-
formance of heat insulation is high. In the present em-
bodiment, the heat insulation member 80 is provided be-
tween the heating unit 50 and the plate member 71. It is
therefore possible to further suppress heat radiation from
the heating unit 50 to the outside.

[0148] Inthefirstheater 13 of the presentembodiment,
the yarn running grooves 56 are defined in the heating
unit 50. With this arrangement, the yarns Y are efficiently
heated.

[0149] Inthefirstheater 13 of the presentembodiment,
the yarn running grooves 56 are open downward, and
the four plate members 71, 72, 73, and 74 and the upper
wall 61a and two side walls 61b of the main body portion
61 are provided not to oppose the lower ends of the yarn
running grooves 56 in the up-down direction. With this
arrangement, a space for allowing the yarns Y to pass
therethrough at the time of insertion of the yarns Y into
the yarn running grooves 56 is provided below the lower
ends of the yarn running grooves 56.

[0150] Inthefirstheater 13 of the presentembodiment,
the plate members 71, 72, 73, and 74 extend along the
extending direction and form grooves which are open
downward. The four plate members 71, 72, 73, and 74
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and the upper wall 61a and two side walls 61b of the
main body portion 61 are nested so that the innermost
plate member 71 surrounds the heating unit 50. This
makes it possible to surround the heating unit 50 with the
air layers provided at the between-plate spaces 75 be-
tween each two adjacent plate members and between
the plate member 74 and the main body portion 61, while
providing a space for allowing the yarns Y to pass there-
through at the time of insertion of the yarns Y into the
yarn running grooves 56. It is therefore possible to effec-
tively suppress heat radiation from the heating unit 50 to
the outside.

[0151] Inthefirstheater 13 of the presentembodiment,
the between-plate space 75a is closest to the heating
unit 50 among the four between-plate spaces 75, and
the opposing surfaces of the two plate members 71 and
72 forming the between-plate space 75a are surfaces
with a mirror finish. With this arrangement, the mirror-
finished surfaces of the plate members 71 and 72 sup-
press radiant heat from the heating unit 50. Itis therefore
possible to suppress heat transfer due to radiation, and
to further reduce power consumption. When many plate
members are provided with surfaces with a mirror finish,
cost increase occurs. In the present embodiment, only
the surfaces of the plate members 71 and 72 forming the
between-plate space 75a closest to the heating unit 50
among the between-plate spaces 75 are mirror-finished
surfaces. It is therefore possible to suppress cost in-
crease while suppressing radiant heat from the heating
unit 50 most effectively. In this regard, dirt tends to be
conspicuous on the mirror-finished surfaces. In the
present embodiment, because the surfaces of the plate
members 71 and 72 forming the between-plate space
75a cannot be seen from the outside, the dirt on the mir-
ror-finished surfaces is unlikely to be noticed.

[0152] The embodiments of the present invention are
described hereinabove. However, the specific structure
of the present invention shall not be interpreted as to be
limited to the above described embodiments. The scope
of the present invention is defined not by the above em-
bodiments but by claims set forth below, and shall en-
compass the equivalents in the meaning of the claims
and every modification within the scope of the claims.
[0153] Inthe embodimentabove, the presentinvention
is applied to the first heater 13 of the false-twist texturing
machine 1. However, the present invention is applicable
to the second heater 19. As a modification of the above-
described embodiment, the following will describe the
case where the presentinvention is applied to the second
heater 19.

[0154] As described above, one second heater 19 is
provided for one span. As shown in FIG. 9 and FIG. 10,
the second heater 19 includes plural heating units 150.
As shown in FIG. 10 FIG. 11(b), the heating units 150
extend along the up-down direction. In the present mod-
ification, the up-down direction is a "predetermined di-
rection" of the present invention.

[0155] Asshown in FIGs. 11(a) and 11(b), each heat-
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ing unit 150 includes a pipe 151 extending along the up-
down direction and two pipes 152a and 152b inserted
into the pipe 151. The pipe 151 is filled with a heating
medium 154. As shown in FIG. 10, upper end portions
of pipes 151 of the heating units 150 are connected to
each otherby a pipe 153. The pipe 153 allows the heating
medium 154 to circulate among the pipes 151 of the heat-
ing units 150. Each pipe 152a and each pipe 152b are
yarn running paths of yarns Ya and Yb. In the second
heater 19, the heating medium 154 is heated, air in the
pipes 152a and 152b is heated, and the yarns Ya and
Yb running in the pipes 152a and 152b are heated.
[0156] As shown in FIG. 9 and FIG. 10, the heating
units 150 are housed in a box 160. Between the heating
units 150 and an inner wall surface of the box 160, plate
members 171, 172, 173, and 174 are provided. A main
body portion 161 of the box 160 and the plate members
171,172,173, and 174 are long in the base longitudinal
direction and rectangular in shape in a cross section or-
thogonal to the up-down direction. The main body portion
161 of the box 160 is equivalent to a "plate member" of
the present invention.

[0157] The plate members 171,172,173, and 174 op-
pose each other at intervals and are aligned. The plate
members 171, 172, 173, and 174 are aligned in a direc-
tion away from the heating units 150 on a virtual plane
(e.g., the sheet of FIG. 9) which intersects with the heat-
ing units 150 and which is orthogonal to the up-down
direction. In this regard, the innermost plate member 171
surrounds the heating units 150.

[0158] Each of between-plate spaces 175a, 175b, and
175c is formed between two opposing plate members.
Furthermore, a between-plate space 175d is formed be-
tween the plate member 174 and the main body portion
161. These four between-plate spaces 175a, 175b, 175c,
and 175d (175) are respectively provided with air layers.
That is, four air layers provided at the respective be-
tween-plate spaces 175 are aligned in the direction away
from the heating units 150 on the virtual plane (e.g., the
sheet of FIG. 9) which intersects with the heating units
150 and which is orthogonal to the up-down direction.
[0159] As shown in FIG. 10, a sealing member 182
seals the between-plate spaces 175 at their upper end
portions. Furthermore, a sealing member 183 seals the
between-plate spaces 175 at their lower end portions.
Each of the sealing members 182 and 183 is equivalent
to a "first sealing member" of the presentinvention. Only
one of the sealing members 182 and 183 is minimally
required. The sealing member 182 may seal atleast one
ofthe between-plate spaces 175a, 175b, 175c,and 175d.
The sealing member 183 may seal at least one of the
between-plate spaces 175a, 175b, 175¢, and 175d.
[0160] This second heater 19 is able to reduce power
consumption without increasing the size of the heater, in
the same manner as the firstheater 13 of the embodiment
above.

[0161] Intheembodimentabove,thefirstsealingmem-
bers 82 seal each between-plate space 75 at both its end



33 EP 4 372 133 A1 34

portions in the extending direction, and the second seal-
ing members 83 seal the between-plate space 75 at its
lower end portions. However, the disclosure is not limited
to this. In this regard, the first heater 13 may include only
the first sealing members 82 or the second sealing mem-
bers 83. Furthermore, the first heater 13 may be suitably
arranged as long as itincludes a sealing member sealing
the between-plate space 75 at least at its partial end por-
tions.

[0162] In the embodiment above, all of the between-
plate spaces 75 are sealed. However, the between-plate
spaces 75 may not be sealed. Alternatively, only one or
some of the between-plate spaces 75 may be sealed.
[0163] Intheembodimentabove, thefirstsealingmem-
bers 82 formed of heat insulating materials seal each
between-plate space 75 at both its end portions in the
extending direction. However, the disclosure is not limit-
ed to this. The first sealing members 82 may seal each
between-plate space 75 at only one of both end portions
of the between-plate space 75 in the extending direction.
The first sealing members 82 may seal at least one of
the plural between-plate spaces 75a, 75b, 75¢, and 75d.
The first sealing members 82 may not be formed of heat
insulating materials.

[0164] In the embodiment above, the plural spacer
members 81 are provided in each between-plate space
75. However, the disclosure is not limited to this. One
spacer member 81 may be provided for each between-
plate space 75. The spacer members 81 may be provided
for only one or some of the plural between-plate spaces
75. The spacer members 81 may not be provided for the
between-plate spaces 75.

[0165] In the embodiment above, (i) spacer members
81 provided at one of each two adjacent between-plate
spaces 75 and (ii) spacer members 81 provided at the
other of each two adjacent between-plate spaces 75 are
provided at different positions in the extending direction.
However, (i) the spacer members 81 provided at one of
each two adjacent between-plate spaces 75 and (ii) the
spacer members 81 provided at the other of each two
adjacent between-plate spaces 75 may be provided at
the same positions in the extending direction.

[0166] In each two adjacent between-plate spaces 75
of the embodiment above, the bent portions 71c and 72¢
or the bent portions 73c and 74c seal one between-plate
space 75 (75a, 75c) and are provided at different posi-
tions in the up-down direction from spacer members 81
provided at the other between-plate space 75 (75b, 75d).
However, the bent portions 71¢c and 72c and the spacer
members 81 provided at the between-plate space 75b
may be provided at the same position in the up-down
direction and the bent portions 73c and 74c and the spac-
er members 81 provided at the between-plate space 75d
may be provided at the same position in the up-down
direction.

[0167] Inthe embodimentabove, the bentportions71c
and 72c seal the between-plate space 75a at its lower
end portions, the bent portions 73c and 74c seal the be-
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tween-plate space 75c at its lower end portions, and the
second sealing members 83 formed of heat insulating
materials seal the between-plate spaces 75b and 75d at
their lower end portions. However, the disclosure is not
limited to this. For example, the bent portions may not
be formed and the second sealing members 83 may seal
all of the between-plate spaces 75 at their lower end por-
tions. Alternatively, the bent portions may not be formed
and the second sealing members 83 may seal at least
one of the between-plate spaces 75a, 75b, 75¢, and 75d.
The second sealing members 83 may not be formed of
heat insulating materials.

[0168] Intheembodimentabove, onlythe second seal-
ing members 83 seal the between-plate spaces 75b and
75d at their lower end portions and cover (i) the surfaces
of the bent portions 71c sealing the between-plate space
75a and (ii) the surfaces of the bent portions 73c sealing
the between-plate space 75c. However, the disclosure
is not limited to this. For example, members sealing the
between-plate spaces 75b and 75d at their lower end
portions may be different from members covering (i) the
surfaces of the bent portions 71c sealing the between-
plate space 75a and (i) the surfaces of the bent portions
73c sealing the between-plate space 75c. The second
sealing members 83 formed of heat insulating materials
may cover only the surfaces of the bent portions 71c seal-
ing the between-plate space 75a closest to the heating
unit 50 among the between-plate spaces sealed by the
bent portions (i.e., the between-plate spaces 75a and
75c). The second sealing members 83 formed of heat
insulating materials may not cover (i) the surfaces of the
bent portions 71c sealing the between-plate space 75a
and (ii) the surfaces of the bent portions 73c sealing the
between-plate space 75c.

[0169] In the embodiment above, (i) the bent portions
71c and 72c sealing the between-plate space 75a and
(i) the bent portions 73c and 74c sealing the between-
plate space 75c are provided at different positions in the
up-down direction. However, (i) the bent portions 71cand
72c and (ii) the bent portions 73c and 74c may be pro-
vided at the same position in the up-down direction.
[0170] In the second sealing members 83 of the em-
bodiment above, the thicknesses Ta1 and Ta2 of the
parts covering the bent portions 71c are respectively larg-
er than the thicknesses Tb1 and Tb2 of the parts covering
the bent portions 73c in the up-down direction. However,
the thickness Ta1 may be equal to or less than the thick-
nesses Tb1 and the thickness Ta2 may be equal to or
less than the thickness Tb2.

[0171] In the embodiment above, the plate members
72 and 73 are fixed to each other by the connecting mem-
bers 84 at the upper walls 72a and 73a, and the plate
member 74 and the main body portion 61 of the box 60
are fixed to each other by the connecting members 85
at the upper walls 74a and 61a. Each of the following
junctions may be provided not at the upper walls of mem-
bers corresponding to each junction butat, e.g., the lower
end portions of the members: the junction (where the
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plate members 72 and 73 are connected by the connect-
ing members 84) between the plate members 72 and 73;
and the junction (where the plate member 74 and the
main body portion 61 are connected by the connecting
members 85) between the plate member 74 and the main
body portion 61 of the box 60.

[0172] In the embodiment above, the heat insulation
member 80 is provided between the plate member 71
and the heating unit 50. However, the heat insulation
member 80 may not be provided.

[0173] In the embodiment above, the four plate mem-
bers 71, 72, 73, and 74 are provided between the main
body portion 61 of the box 60 and the heating unit 50,
and the four between-plate spaces 75 are respectively
provided between the plate members 71 and 72, the plate
members 72 and 73, the plate members 73 and 74, and
the plate member 74 and the main body portion 61. How-
ever, the disclosure is not limited to this. The minimum
number of between-plate spaces 75 is two. That is, the
minimum number of plate members of the presentinven-
tion is three. The number of between-plate spaces 75
may be five or more.

[0174] In the embodiment above, the four plate mem-
bers 71, 72, 73, and 74 and the upper wall 61a and two
side walls 61b of the main body portion 61 are provided
not to oppose the lower ends of the yarn running grooves
56 in the up-down direction. However, the disclosure is
not limited to this. That is, the plate members forming the
between-plate spaces may be provided to oppose the
lower ends of the yarn running grooves 56 in the up-down
direction. In this case, preferably, the plate members pro-
vided to oppose the lower ends of the yarn running
grooves 56 in the up-down direction are movable not to
oppose these lower ends or detachably attached to the
heater.

[0175] In embodiment above, the plate members 71,
72, 73, and 74 extend along the extending direction and
form grooves which are open downward. However, the
disclosure is not limited to this. For example, the plate
members may be flat plates which are not bent.

[0176] In the embodiment above, the between-plate
space 75a is closest to the heating unit 50 among the
four between-plate spaces 75, and the opposing surfaces
ofthe two plate members 71 and 72 forming the between-
plate space 75a are surfaces with a mirror finish. How-
ever, the disclosure is not limited to this. Among the op-
posing surfaces of the two plate members 71 and 72,
preferably, at least a surface of the plate member 71
which is closer to the heating unit 50 defines the between-
plate space 75a and is a surface with a mirror finish. All
surfaces of the plate members 71 to 74 and the main
body portion 61 may be surfaces with a mirror finish. The
surfaces of the plate members 71 to 74 and the main
body portion 61 may not be surfaces with a mirror finish.
[0177] In the embodiment above, the heating unit 50
is provided with the entire yarn running grooves 56. How-
ever, the disclosure is not limited to this. For example,
the heating unit 50 may define a part of each yarn running
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groove 56. That is, the heating unit 50 may define only
the bottom portion of the yarn running groove 56. Alter-
natively, the heating unit 50 may define only side portions
of the yarn running groove 56.

[0178] In the embodiment above, the yarns Y receive
heat from the heating blocks 52 via the yarn contacted
surfaces 55 by making contact with the yarn contacted
surfaces 55 in the heating unit 50. However, the disclo-
sure is not limited to this. The heating unit 50 may adopt
a contactless manner of heating the yarns Y by means
of heated air.

[0179] In the embodiment above, the heating unit 50
includes the heat source 51 and the heating blocks 52
heated by the heat source 51. However, the disclosure
is not limited to this. For example, the heating unit may
be structured so that a heating medium such as
DOWTHERM circulates in a hollow member.

[0180] In the embodiment above, the heater of the
present invention is applied to the false-twist texturing
machine 1 configured to false-twist the yarns Y. However,
the disclosure is not limited to this. The heater of the
presentinvention is applicable to a processor configured
to perform, for yarns formed of synthetic fibers, various
processes such as yarn combining in addition to false
twisting.

Claims

1. Avyarn heater (13, 19) provided with a yarn running
path (56) in which a yarn (Y) runs, the yarn heater
(13, 19) comprising:

a heating unit (50, 150) which extends along a
predetermined direction and which is configured
to heat the yarn (Y) running in the yarn running
path (56) extending in the predetermined direc-
tion;

at least three plate members (61a, 61b, 71 to
74,161, 171 to 174) which oppose each other
at intervals and are aligned in a direction away
from the heating unit (50, 150) on a virtual plane
which is orthogonal to the predetermined direc-
tion and which intersects with the heating unit
(50, 150); and

a sealing member (82, 83, 182, 183) sealing at
least one of at least two between-plate spaces
(75, 175) at at least a part of an end portion of
the atleast one of the at least two between-plate
spaces (75, 175) each of which is provided be-
tween opposing two of the at least three plate
members (61a, 61b, 71 to 74, 161, 171 to 174),
air layers provided at the at least two between-
plate spaces (75, 175) being aligned in the di-
rection away from the heating unit (50, 150) on
the virtual plane.

2. Theyarnheater (13, 19) according to claim 1, where-
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in, the at least one of the at least two between-plate
spaces (75, 175) is sealed.

The yarn heater (13, 19) according to claim 1 or 2,
wherein, the at least three plate members (61a, 61b,
711to 74, 161, 171 to 174) extend along the prede-
termined direction, and

the sealing member (82, 83, 182, 183) includes first
sealing members (82, 182, 183) which are formed
of heat insulating materials and which seal the at
least one of the at least two between-plate spaces
(75, 175) at both end portions of the at least one of
the at least two between-plate spaces (75, 175) in
the predetermined direction.

The yarn heater (13, 19) according to claim 3, where-
in, the density of each of the first sealing members
(82, 182, 183) is 80 kg/m3 or more.

The yarn heater (13) according to any one of claims
1 to 4, comprising a spacer member (81) provided
in each of the atleasttwo between-plate spaces (75).

The yarn heater (13) according to claim 5, wherein,
spacer members (81) which are respectively provid-
ed in two adjacent between-plate spaces (75) are
provided at different positions in the predetermined
direction.

Theyarn heater (13)according to claim 5 or6, where-
in, the two of the at least three plate members form
the each of the at least two between-plate spaces
(75), one end portions of the two of the at least three
plate members (71 to 74) are provided on one side
in an orthogonal direction orthogonal to the prede-
termined direction and bent so as to form bent por-
tions sealing the at least one of the at least two be-
tween-plate spaces (71 to 74) at one end portion of
the at least one of the at least two between-plate
spaces (71 to 74) on the one side in the orthogonal
direction, and

the bent portions (71c, 72c, 73c, 74c) seal one of the
two adjacent between-plate spaces (75) and are pro-
vided at different positions in the orthogonal direction
from one of the spacer members (81) which is pro-
vided at the other of the two adjacent between-plate
spaces (75).

The yarn heater (13) according to claim 7, wherein,
the two of the at least three plate members (71 to
74) form the each of the at least two between-plate
members (75), and the bent portions (71¢, 72c, 73c,
74c) function as spacers that maintain a gap be-
tween the two of the at least three plate members
(71to 74).

Theyarn heater (13)according to claim 7 or 8, where-
in, when adjacent three of the at least three plate
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members (61a, 61b, 71 to 74) are a first plate mem-
ber, a second plate member, and a third plate mem-
ber,

one of the at least two between-plate spaces
(75) is provided between the first plate member
and the second plate member and sealed at one
end portion of the one of the at least two be-
tween-plate spaces (75) on the one side in the
orthogonal direction by the bent portions (71c,
72c, 73c, 74c) formed by bending one end por-
tion of the first plate member and one end portion
of the second plate member on the one side in
the orthogonal direction,

the sealing member (82, 83) includes a second
sealing member (83) formed of a heat insulating
material, another of the at least two between-
plate spaces (75) is provided between the sec-
ond plate member and the third plate member,
and the second sealing member (83) seals the
another ofthe atleasttwo between-plate spaces
(75) at one end portion of the another of the at
least two between-plate spaces (75) on the one
side in the orthogonal direction.

The yarn heater (13) according to claim 9, wherein,
when one of three adjacent between-plate spaces
(75) is closest to the heating unit (50), another of the
three adjacent between-plate spaces (75) is farthest
from the heating unit (50), and each of the one and
the another of the three adjacent between-plate
spaces (75) is sealed by the bent portions (71c, 72c,
73c, 74c),

the bent portions (71c, 72c, 73c, 74c) sealing the
each of the one and the another of the three adjacent
between-plate spaces (75) are provided at different
positions in the orthogonal direction.

The yarn heater (13) according to claim 9 or 10, com-
prising a covering member (83) which is formed of
a heatinsulating material and which covers surfaces
of the bent portions (71c, 72c) on a side opposite to
one of at least one first between-plate space (75)
which is included in the at least two between-plate
spaces (75) and which is sealed by the bent portions
(71c, 72c, 73c, 74c), the bent portions (71c, 72c)
sealing the one of the at least one first between-plate
space (75) at least, and the one of the at least one
first between-plate space (75) being closest to the
heating unit (50).

The yarn heater (13) according to claim 11, wherein,
the second sealing member (83) additionally func-
tions as the covering member (83).

The yarn heater (13) according to claim 12, wherein,
second between-plate spaces (75) are included in
the at least two between-plate spaces (75) and not
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sealed by the bent portions (71c, 72c, 73c, 74c), the
bent portions (71c, 72c, 73c, 74c) regard all of first
between-plate spaces (75), and the second sealing
member (83) seals all of the second between-plate
spaces (75) at one end portions of the second be-
tween-plate spaces (75) on the one side in the or-
thogonal direction and covers the surfaces of the
bent portions (71c, 72c, 73c, 74c) on a side opposite
to the all of the first between-plate spaces (75).

The yarn heater (13) according to claim 12 or 13,
wherein, the at least three plate members (61a, 61b,
71 to 74) cover the entire heating unit (50) in the
orthogonal direction,

the one of the first between-plate spaces (75) is
closest to the heating unit (50) and sealed by a
first bent portion (71c, 72c) which is included in
the bent portions, the first bent portion (71c, 72c)
is closer to the heating unit (50) in the orthogonal
direction than a second bent portion (73c, 74c)
which is included in the bent portions and which
seals another of the first between-plate spaces
(75), and

in the second sealing member (83), the thick-
ness of a part covering the first bent portion (71c,
72c) is larger than the thickness of a part cov-
ering the second bent portion (73c, 74c) in the
orthogonal direction.

The yarn heater (13) according to any one of claims
9to 14, further comprising a connecting member (84,
85) connecting adjacenttwo of the atleastthree plate
members (61a,61b, 71 to 74) to each other, wherein,

the first plate member and the second plate
member are connected to each other by the bent
portions (71c, 72c, 73c, 74c), and

the second plate member and the third plate
member are connected to each other by the con-
necting member (84, 85) atan end portion of the
second plate member and an end portion of the
third plate member on the other side opposite
to the one side in the orthogonal direction.

The yarn heater (13) according to any one of claims
1to 8, wherein, the sealing member (82, 83) includes
a second sealing member (83) which is formed of a
heat insulating material and which seals the at least
one of the at least two between-plate spaces (75) at
one end portion of the at least one of the at least two
between-plate spaces (75) on one side in an orthog-
onal direction orthogonal to the predetermined direc-
tion.

The yarn heater (13) according to any one of claims
9 to 16, wherein, the density of the second sealing
member (83) is 80 kg/m3 or more.
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The yarn heater (13, 19) according to any one of
claims 1 to 17, wherein, the layer thickness of each
ofthe air layersis 5mm or more and less than 15 mm.

The yarn heater (13) according to any one of claims
1 to 18, comprising a heat insulation member (80)
provided between one (71) of the at least three plate
members (61a, 61b, 71 to 74) and the heating unit
(50), the one (71) of the at least three plate members
(61a, 61b, 71 to 74) being closest to the heating unit
(50).

The yarn heater (13) according to any one of claims
1to 19, wherein, the yarn running path (56) is at least
partially defined in the heating unit (50) and is a yarn
running groove (56) which is open in an open direc-
tion orthogonal to the predetermined direction.

The yarn heater (13) according to claim 20, wherein,
the at least three plate members (61a, 61b, 71 to 74)
are provided not to oppose an open end of the yarn
running groove (56) in the open direction.

The yarn heater (13) according to claim 21, wherein,
each of the at least three plate members (61a, 61b,
71 to 74) extends along the predetermined direction
and forms a groove which is open in the open direc-
tion, and

the at least three plate members (61a, 61b, 71 to 74)
are nested so that the innermost one (71) of the at
least three plate members (61a, 61b, 71 to 74) sur-
rounds the heating unit (50).

The yarn heater (13) according to any one of claims
1to 22, wherein, the one of the at least two between-
plate spaces (75) is closest to the heating unit (50),
the two (71, 72) of the at least three plate members
form the one of the between-plate spaces (75), one
of opposing surfaces of the two (71, 72) of the at
least three plate members is closer to the heating
unit (50), and at least the one of the opposing sur-
faces of the two (71, 72) of the at least three plate
members is a surface with a mirror finish.

A false-twist texturing machine (1) configured to
false-twist a yarn (Y), the false-twist texturing ma-
chine (1) comprising the yarn heater (13, 19) accord-
ing to any one of claims 1 to 23.
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