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(54) HEATER
(57)  An object of the present invention is to achieve
the reduction in production cost of a yarn contacted mem-
ber applied to a heater.

Afirstheater 13 includes: a heat source 42; a heating
unit 41 which extends in a predetermined extending di-
rection and which is heated by the heat source 42; a yarn
contacted member 43 which extends at least in the ex-
tending direction and which is heated by the heating unit
41; and an attaching portion which includes the heating
unit 41 and to which the yarn contacted member 43 is
attached. The yarn contacted member 43 has a yarn con-
tacted surface 57 with which a yarn Y makes contact.
The yarn contacted surface 57 extends at least in the
extending direction, and is oriented at least toward one
side in a predetermined height direction orthogonal to
the extending direction. The first heater 13 further in-
cludes an elastic deformation holding unit 60 configured
to hold the yarn contacted member 43 attached to the
heating unit 41 while elastically deforming the yarn con-
tacted member 43 viewed in a width direction orthogonal
to the extending direction and the height direction. When
the yarn contacted member 43 is elastically deformed
and held by the elastic deformation holding unit 60, a
cross sectional curve 59 in a cross section orthogonal to
the width direction of the yarn contacted surface 57 has
a predetermined curvature.
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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to a heater con-
figured to heat a yarn.

[0002] Patent Literature 1 (Japanese Laid-Open Pat-
entPublication No. 2002-194631) discloses a heater pro-
vided in a false-twist texturing machine (textile machine)
configured to perform false twisting of a running yarn. To
be more specific, the heater includes a sheathed heater
(heat source), a heating body (heating unit) extending in
a predetermined extending direction, and a contact plate
(yarn contacted member) which is attached to the heating
unit and which is heated by the heat source. The yarn
contacted member is provided with a yarn contacted sur-
face curved to be reliably made contact with the yarn.
With this arrangement, the yarn running while being in
contact with the yarn contacted surface is heated by
means of heat conduction.

SUMMARY OF THE INVENTION

[0003] The specifications (to be more specific, a suit-
able curvature of a yarn path formed by the yarn contact-
ed surface) of the above-described heater may vary
mainly because of the layout of the textile machine form-
ing the yarn path. Traditionally, a yarn contacted member
is processed in advance based on the specifications of
a heater so that a yarn path has a suitable curvature.
Therefore, production cost is high.

[0004] An object of the present invention is to achieve
the reduction in production cost of a yarn contacted mem-
ber applied to a heater.

[0005] A heateraccording to afirst aspect of the inven-
tion is configured to heat a running yarn, and includes: a
heat source; a heating unit which extends in a predeter-
mined extending direction and which is heated by the
heat source; a yarn contacted member which has a yarn
contacted surface, which extends at least in the extend-
ing direction, and which is heated by the heating unit, the
yarn making contact with the yarn contacted surface; and
an attaching portion which includes the heating unit and
to which the yarn contacted member is attached. In this
regard, the yarn contacted surface extends at leastin the
extending direction and is oriented at least to one side in
a predetermined height direction orthogonal to the ex-
tending direction. This heater further includes an elastic
deformation holding unit configured to hold the yarn con-
tacted member attached to the attaching portion while
elastically deforming the yarn contacted member viewed
in a width direction orthogonal to the extending direction
and the height direction. When the yarn contacted mem-
ber is elastically deformed and held by the elastic defor-
mation holding unit, a cross sectional curve in a cross
section orthogonal to the width direction of the yarn con-
tacted member has a predetermined curvature.

[0006] According to this aspect, the cross sectional
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curve of the yarn contacted surface has a predetermined
curvature in such a way that the elastic deformation hold-
ing unit holds the yarn contacted member which is at-
tached to the attaching portion while being elastically de-
formed. In other words, even when the yarn contacted
member is produced to linearly extend and is attached
to the heater, the yarn contacted surface has a desired
shape only in such a way that the yarn contacted member
is elastically deformed. With this arrangement, the pro-
duction cost of the yarn contacted member is reduced
as compared to a case where the yarn contacted member
is processed based on the specifications of the heater.
It is therefore possible to achieve the reduction in pro-
duction cost of the yarn contacted member applied to the
heater.

[0007] According to a second aspect of the invention,
the heater of the first aspect is arranged such that the
elastic deformation holding unit is configured to hold the
yarn contacted member so that the yarn contacted mem-
ber is attachable to and detachable from the attaching
portion.

[0008] Typically,amember with which the runningyarn
makes contact is cleaned according to need. In this re-
gard, the heater may be provided at a position higher
than the stature of an operator who cleans the member.
Therefore, when the yarn contacted member cannot be
detached from the attaching portion, the cleaning of the
member may be difficult depending on the position of the
heater. The presentinvention makes it possible to detach
the yarn contacted member from the attaching portion at
the time of cleaning. It is therefore possible to improve
the work efficiency in cleaning of the yarn contacted
member, irrespective of the position of the heater.
[0009] According to a third aspect of the invention, the
heater of the second aspect is arranged such that an
attachment-detachment path through which the yarn
contacted member is able to pass in the height direction
at the time of attachment and detachment of the yarn
contacted member is formed in the attaching portion.
[0010] For example, the yarn contacted member may
be attached to and detached from the attaching portion
by being inserted in and pulled out from the attaching
portion in the extending direction. In this case, however,
a long space provided for the attachment and detach-
ment of the yarn contacted member is required at a po-
sition adjacent to the heater in the extending direction.
This puts a large limit on the layout of the heater and its
surroundings. According to this aspect, the yarn contact-
ed member is attachable to and detachable from the at-
taching portion by moving the yarn contacted member in
the height direction. In this case, the above-described
long space at the position adjacent to the heater in the
extending direction is notrequired. Itis therefore possible
to suppress the occurrence of disadvantages such as
the limit on the layout of the heater and its surroundings.
[0011] According to a fourth aspect of the invention,
the heater of any one of the first to third aspects is ar-
ranged such that the elastic deformation holding unit in-
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cludes: a first force portion configured to apply the force
toward one side in the height direction to a first part of
the yarn contacted member attached to the attaching por-
tion, the first part being at a predetermined position in
the extending direction; a second force portion config-
ured to apply the force toward the other side in the height
direction to a second part of the yarn contacted member
attached to the attaching portion, the second part being
provided on one side in the extending direction as com-
pared to the first part; and a third force portion configured
to apply the force toward the other side in the height di-
rection to a third part of the yarn contacted member at-
tached to the attaching portion, the third part being pro-
vided on the other side in the extending direction as com-
pared to the first part.

[0012] According to this aspect, the force toward one
side in the height direction is applied to a part of the yarn
contacted member in the extending direction. Relative to
this part, one part of the yarn contacted member is pro-
vided on one side in the extending direction and another
part of the yarn contacted member is provided on the
other side in the extending direction. The force toward
the other side in the height direction is applied to these
two parts. With this arrangement, the yarn contacted
member is warped. It is therefore possible to elastically
deform the yarn contacted member with a simple struc-
ture.

[0013] According to a fifth aspect of the invention, the
heater of the fourth aspect is arranged such that the first
force portion includes a first regulatory portion which is
provided on the other side in the height direction as com-
pared to the first part and which is configured to regulate
the movement of the first part toward the other side in
the height direction, the second force portion includes a
second regulatory portion which is provided on one side
in the height direction as compared to the second part
and which is configured to regulate the movement of the
second part toward one side in the height direction, and
the third force portion includes a third regulatory portion
which is provided on one side in the height direction as
compared to the third part and which is configured to
regulate the movement of the third part toward one side
in the height direction.

[0014] According to this aspect, the force toward one
side in the height direction is applied to the first part on
account of the law of action and reaction in such a way
that the first regulatory portion regulates the movement
of the first part toward the other side in the height direc-
tion. The force toward the other side in the height direction
is applied to the second part and the third part on account
of the law of action and reaction in such a way that the
second regulatory portion and the third regulatory portion
regulate the movement of the second part and third part
toward one side in the height direction. It is therefore
possible to elastically deform the yarn contacted member
with a simple structure.

[0015] According to a sixth aspect of the invention, the
heater of the fifth aspect is arranged such that, when
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each of the second regulatory portion and the third reg-
ulatory portion is viewed in the height direction, the each
of the second regulatory portion and the third regulatory
portion is movable between a retracted position which
does not overlap the yarn contacted member and an
overlapping position which overlaps the yarn contacted
member.

[0016] According to this aspect, when the yarn con-
tacted member is to be attached to the attaching portion,
the yarn contacted member is attached to the attaching
portionin such a simple way that (i) the each of the second
regulatory portion and the third regulatory portion is tem-
porarily moved to the retracted position and then (ii) the
each of the second regulatory portion and the third reg-
ulatory portion is moved back to the overlapping position
while the yarn contacted member is warped. When the
yarn contacted member is attachable to and detachable
from the attaching portion, the yarn contacted member
is detached from the attaching portion in such a simple
way that the each of the second regulatory portion and
the third regulatory portion is temporarily moved to the
retracted position.

[0017] According to a seventh aspect of the invention,
the heater of the sixth aspect further includes a biasing
portion configured to bias the each of the second regu-
latory portion and the third regulatory portion from the
retracted position to the overlapping position.

[0018] This suppresses the each of the second regu-
latory portion and the third regulatory portion from being
unintentionally moved from the overlapping position to
the retracted position.

[0019] According to an eighth aspect of the invention,
the heater of the sixth or seventh aspect further includes
a swing axis configured to swingably support the each
of the second regulatory portion and the third regulatory
portion.

[0020] The second regulatory portion and the third reg-
ulatory portion may be movable in a parallel manner. In
this case, however, a large space is required for the
movement of the second regulatory portion and the third
regulatory portion. According to this aspect, for example,
when the yarn contacted member is to be attached to the
attaching portion in the production of the heater (or when
the yarn contacted member which is attachable to and
detachable from the attaching portion is to be detached
from the attaching portion), a space required for the
movement of the second regulatory portion and the third
regulatory portion is downsized.

[0021] According to a ninth aspect of the invention, the
heater of any one of the fifth to eighth aspects is arranged
such that the position of at least one of the first regulatory
portion, the second regulatory portion, and the third reg-
ulatory portion is changeable with respect to the attaching
portion in at least one of the extending direction and the
height direction.

[0022] According to this aspect, the curvature of the
cross sectional curve of the yarn contacted surface is
adjustable according to need even after the heater is set.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

FIG. 1 is a profile of a false-twist texturing machine
including a first heater of an embodiment.

FIG. 2 is a schematic diagram of the false-twist tex-
turing machine, expanded along paths of yarns.
Each of FIGs. 3(a) to 3(e) shows the structure of the
first heater.

Each of FIGs. 4(a) and 4(b) shows the structure of
the first heater.

FIG. 5 shows a warping unit.

Each of FIGs. 6(a) to 6(d) shows a hook unit viewed
in an extending direction.

Each of FIGs. 7(a) and 7(b) shows the hook unit
viewed in a width direction.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0024] The following will describe an embodiment of
the present invention. Hereinafter, the direction perpen-
dicular to the sheet of FIG. 1 will be referred to as a base
longitudinal direction. Hereinafter, the left-right direction
of the sheet of FIG. 1 will be referred to as a base width
direction. Hereinafter, the direction orthogonal to the
base longitudinal direction and the base width direction
will be referred to as an up-down direction (vertical direc-
tion) in which the gravity acts.

(Overall Structure of False-Twist Texturing Machine)

[0025] The following will describe the overall structure
of afalse-twist texturing machine 1 including a first heater
13 (heater of the present invention: details thereof will be
described later) of the present embodiment, with refer-
ence to FIG. 1 and FIG. 2. FIG. 1 is a profile of the false-
twist texturing machine 1. FIG. 2 is a schematic diagram
of the false-twist texturing machine 1, expanded along
paths of yarns Y (yarn paths).

[0026] The false-twist texturing machine 1 is able to
perform false twisting of yarns Y (to false-twist yarns Y)
made of synthetic fibers (e.g., polyester). Each yarnY is,
e.g., a multi-filament yarn formed of filaments. Alterna-
tively, each yarn Y may be formed of a single filament.
The false-twist texturing machine 1 includes a yarn sup-
plying unit 2, a processing unit 3, and a winding unit 4.
The yarn supplying unit 2 is able to supply yarns Y. The
processing unit 3 is configured to pull out the yarns Y
from the yarn supplying unit 2, and to false-twist the yarns
Y. The winding unit 4 is configured to wind the yarns Y
processed by the processing unit 3 onto winding bobbins
Bw. Components of the yarn supplying unit 2, the
processing unit 3, and the winding unit 4 are aligned to
form plural lines (see FIG. 2) in the base longitudinal di-
rection. The base longitudinal direction is a direction or-
thogonal to a running plane (plane of FIG. 1) of the yarns
Y. The running plane of the yarns Y is formed of the yarn
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paths extending from the yarn supplying unit 2 to the
winding unit 4 through the processing unit 3.

[0027] The yarn supplying unit2 includes a creel stand
7 retaining yarn supply packages Ps, and is configured
to supply the yarns Y to the processing unit 3. The
processing unit 3 is configured to pull out the yarns Y
from the yarn supplying unit 2, and to process the yarns
Y. In the processing unit 3, the following members are
provided in this order from the upstream side in a yarn
running direction: each first feed roller 11; each twist-
stopping guide 12; each first heater 13; 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 unit4 includes winding devices 21. Each winding
device 21 is configured to wind a yarn Y for which the
false twisting has been performed by the processing unit
3 onto awinding bobbin Bw, and to form awound package
Pw.

[0028] The false-twist texturing machine 1 includes a
main frame 8 and a winding base 9 which are spaced
apart from each other in the base width direction. The
main frame 8 and the winding base 9 are substantially
identical in length in the base longitudinal direction. The
main frame 8 and the winding base 9 oppose each other
in the base width direction. The false-twist texturing ma-
chine 1 includes units termed spans each of which in-
cludes a pair of the main frame 8 and the winding base
9. In one span, each device is placed so that the false
twisting is simultaneously performable for the yarns Y
running while being aligned in the base longitudinal di-
rection. In the false-twist texturing machine 1, the spans
are placed in a left-right symmetrical manner to the sheet,
with a center line C of the base width direction of the main
frame 8 as a symmetry axis. (That is, the main frame 8
is shared between the left span and the right span.) The
spans are aligned in the base longitudinal direction.

(Processing Unit)

[0029] The following will describe the structure of the
processing unit 3 with reference to FIG. 1 and FIG. 2.
Each first feed roller 11 is configured to unwind a yarn Y
from one yarn supply package Ps attached to the yarn
supplying unit 2, and to send the yarn Y to one first heater
13. As shown in FIG. 2, each first feed roller 11 is con-
figured to send, e.g., a single yarn Y to the first heater
13. Alternatively, each first feed roller 11 may be able to
send plural adjacent yarns Y to the downstream side in
the yarn running direction. Each twist-stopping guide 12
prevents twisting, which is applied to a yarn Y by one
later-described false-twisting device 15, from being prop-
agated to the upstream of each twist-stopping guide 12
in the yarn running direction.

[0030] Each first heater 13 is configured to increase
the temperature of yarns Y sent from some first feed roll-
ers 11 to a predetermined processing temperature. As
shown in FIG. 2, each first heater 13 is able to heat, e.g.,
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two yarns Y. Below the first heater 13, there is a working
space S (see FIG. 1) provided for an operator to perform
yarn threading, etc. Each first heater 13 will be detailed
later.

[0031] Each cooler 14 is configured to cool a yarn Y
heated by one first heater 13. As shown in FIG. 2, each
cooler 14 is configured to cool, e.g., a single yarn Y. Al-
ternatively, the cooler 14 may be able to simultaneously
cool plural yarns Y. Each false-twisting device 15 is pro-
vided downstream of one cooler 14 in the yarn running
direction, and configured to twist a yarn Y. Each false-
twisting device 15 is, e.g., a so-called disc-friction false-
twisting device. However, the disclosure is not limited to
this. Each second feed roller 16 is configured to send a
yarn Y processed by one false-twisting device 15 to one
interlacing device 17. The conveyance speed of convey-
ing the yarn Y by each second feed roller 16 is higher
than the conveyance speed of conveying the yarn Y by
each first feed roller 11. Because of this, the yarn Y is
therefore drawn and false-twisted between each firstfeed
roller 11 and each second feed roller 16.

[0032] Each interlacing device 17 is configured to in-
terlace a yarn Y. Each interlacing device 17 has, e.g., a
known interlace nozzle configured to interlace the yarn
Y by means of an airflow.

[0033] Each third feed roller 18 is configured to send,
to the second heater 19, a yarn Y running on the down-
stream side of one interlacing device 17 in the yarn run-
ning direction. As shown in FIG. 2, each third feed roller
18 is configured to send, e.g., a single yarn Y to the sec-
ond heater 19. Alternatively, each third feed roller 18 may
be able to send pluraladjacentyarnsY to the downstream
side in the yarn running direction. The conveyance speed
of conveying the yarn Y by each third feed roller 18 is
lower than the conveyance speed of conveying the yarn
Y by each second feed roller 16. The yarn Y is therefore
relaxed between each second feed roller 16 and each
third feed roller 18. The second heater 19 is configured
to heat yarns Y sent from some third feed rollers 18. The
second heater 19 extends along the vertical direction,
and is provided for each of the spans. Each fourth feed
roller 20 is configured to send a yarn Y heated by the
second heater 19 to one winding device 21. As shown in
FIG. 2, each fourth feed roller 20 is able to send, e.g., a
single yarn Y to the winding device 21. Alternatively, each
fourth feed roller 20 may be able to send plural adjacent
yarns Y to the downstream side in the yarn running di-
rection. The conveyance speed of conveying the yarn Y
by each fourth feed roller 20 is lower than the conveyance
speed of conveying the yarn Y by each third feed roller
18. The yarn Y is therefore relaxed between each third
feed roller 18 and each fourth feed roller 20.

[0034] In the processing unit 3 arranged as described
above, each 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., crimp contraction of the yarn Y is maintained).
[0035] Afterbeingfalse-twisted, theyarnY isinterlaced
by the interlacing device 17 while being relaxed between
the second feed roller 16 and the third feed roller 18. The
yarn 'Y is then guided to the downstream side in the yarn
running direction. Furthermore, the yarn Y is thermally
set by the second heater 19 while being relaxed between
the third feed roller 18 and the fourth feed roller 20. Fi-
nally, the yarn Y which is sent from the fourth feed roller
20 is wound by the winding device 21.

(Winding Unit)

[0036] The following will describe the structure of the
winding unit 4 with reference to FIG. 2. The winding unit
4 includes plural winding devices 21. Each winding de-
vice 21 is able towind one yarnY onto one winding bobbin
Bw. The winding device 21 includes a fulcrum guide 31,
atraverse unit 32, and a cradle 33. The fulcrum guide 31
is a guide functioning as a fulcrum when the yarn Y is
traversed. The traverse unit 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 one wound package Pw so as to apply
a contact pressure to the surface of the wound package
Pw. In the winding unit 4 arranged as above, the yarn Y
sent from the above-described fourth feed roller 20 is
wound onto the winding bobbin Bw by the winding device
21 so that the wound package Pw is formed.

(First Heater)

[0037] The following will detail each first heater 13 with
reference to FIGs. 3(a) to 3(e) and FIGs. 4(a) and 4(b).
FIG. 3(a) shows one first heater 13 viewed in the base
longitudinal direction. FIG. 3(a) illustrates the first heater
13 extending along the left-right direction of the sheet of
FIG. 3 (a). FIG. 3(b) is a cross section of the first heater
13, which is taken along a direction orthogonal to the
base longitudinal direction. FIG. 3(b) illustrates a yarn
contacted surface 57 (described later) of a yarn contact-
ed member 43 (described later). FIG. 3(c) is an enlarged
view of aleftend part of FIG. 3(b). FIG. 3(d) is an enlarged
view of one end of the yarn contacted member 43 of the
first heater 13 in an extending direction. FIG. 3(e) is a
cross section taken along a line lli(e)-1ll(e) in FIG. 3(d).
FIG. 4(a) is a view of FIG. 3(a) viewed along an arrow
IV(a) in FIG. 3(a). FIG. 4(b) is a cross section taken along
a line IV(b)-IV(b) in FIG. 3(a).
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[0038] For the sake of convenience, hereinafter, the
left-right direction of the sheet of each of FIGs. 3(a) and
3(b) will be referred to as the extending direction in which
the first heater 13 extends. In this regard, the extending
direction is orthogonal to the base longitudinal direction.
The left side of the sheet of each of FIGs. 3(a) and 3(b)
is defined as one side in the extending direction, and the
right side of the sheet of each of FIGs. 3(a) and 3(b) is
defined as the other side in the extending direction. Here-
inafter, the direction orthogonal to the base longitudinal
direction and the extending direction will be referred to
as a height direction. The lower side of the sheet of each
of FIGs. 3(a) and 3(b) and FIGs. 4(a) and 4(b) is defined
as one side in the height direction, and the upper side of
the sheet of each of FIGs. 3(a) and 3(b) and FIGs. 4(a)
and 4(b) is defined as the other side in the height direc-
tion. Although not illustrated, these descriptions and def-
initions of the directions are also applied to FIGs. 3(c) to
3(e),FIGs.6(a)to6(d),and FIGs. 7(a)and 7(b) described
later. In the first heater 13, specifically, one side in the
height direction is close to the working space S (see FIG.
1) as compared to the other side in the height direction.
Hereinafter, one side in the height direction may be re-
ferred to as the "working space S side". Furthermore, the
other side in the height direction may be referred to as
the "opposite side from the working space S". Hereinaf-
ter, the base longitudinal direction may be referred to as
awidth direction (see FIG. 3(e), FIG. 4(a), and FIG. 4(b)).
The width direction is orthogonal to the extending direc-
tion and the height direction.

[0039] The first heater 13 is configured to heat at least
one running yarn Y. In the present embodiment, the first
heater 13 is able to heat, e.g., two yarns Y (yarns YA and
YB: see FIG. 4(a)). The first heater 13 includes two heat-
ing units 41 (heating units 41A and 41B: an attaching
portion of the present invention), a heat source 42, and
two yarn contacted members 43 (yarn contacted mem-
bers 43A and 43B). The first heater 13 is structured so
that (i) the heat source 42 heats the yarn contacted mem-
bers 43A and 43B attached to the respective heating units
41A and 41B and (ii) the running yarns YA and YB are
allowed to make contact with the respective yarn con-
tacted members 43A and 43B. With this arrangement,
the yarns YA and YB are heated.

[0040] Each heating unit 41 (attaching portion of the
present invention) is heated by the heat source 42. Each
heating unit 41 is configured to transfer heat, which is
generated by the heat source 42, to a corresponding yarn
contacted member 43 mainly by means of heat conduc-
tion. Each heating unit 41 linearly extends along the ex-
tending direction. The length of each heating unit 41 in
a predetermined direction is, e.g., 1.0 m or more and 1.5
m or less. When viewed in the extending direction as
shown in FIGs. 4(a) and 4(b), the heating units 41A and
41B are provided to sandwich the heat source 42 in a
symmetrical manner. Although not illustrated, when
viewed in the extending direction, a heat insulation mem-
ber (not illustrated) is provided to surround each heating
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unit 41. Each heating unit 41 (heating unit 41A, 41B) in-
cludes, e.g., afirstheating member 54 (first heating mem-
ber 54A, 54B) and a second heating member 55 (second
heating member 55A, 55B). Each first heating member
54 and each second heating member 55 may be made
of the same material (e.g., brass). Alternatively, each first
heating member 54 and each second heating member
55 may be made of different materials.

[0041] Each first heating member 54 is, e.g., substan-
tially rectangular in shape (see FIG. 4(b)) in a cross sec-
tion orthogonal to the extending direction. In this cross
section, for example, each first heating member 54 is
long in the height direction. Each first heating member
54 is in contact with the heat source 42. A contact surface
between each first heating member 54 and the heat
source 42 is in accordance with the outer shape of the
heat source 42. The first heating members 54A and 54B
are provided to be adjacent to each other in the width
direction. The first heating members 54A and 54B are
provided to surround the heat source 42.

[0042] Each second heating member 55 is, e.g., sub-
stantially L-shaped (see FIG. 4(b)) in a cross section or-
thogonal to the extending direction. In this cross section,
for example, each second heating member 55 is relative-
ly long in the height direction. In this cross section, a part
of each second heating member 55 on the other side in
the height direction protrudes in the width direction to-
ward a corresponding first heating member 54 belonging
to the same heating unit 41. Each second heating mem-
ber 55 is provided to be adjacent to a corresponding first
heating member 54 belonging to the same heating unit
41 in the width direction. In each second heating member
55, the above-described part protruding in the width di-
rection is in contact with a corresponding first heating
member 54. In the width direction, a housing space 56
(housing space 56A, 56B) is formed between each first
heating member 54 and each second heating member
55. Each housing space 56 is open on one side (the work-
ing space S side) in the height direction. In a cross section
orthogonal to the extending direction, for example, each
housing space 56 is long in the height direction and sub-
stantially rectangular in shape. Each housing space 56
(attachment-detachment path of the present invention)
is provided for housing a corresponding yarn contacted
member 43. For example, each housing space 56 may
be provided with an unillustrated lid which is openable
and closeable and which is provided on the working
space S side in the height direction of the heating unit 41.
[0043] Each first heating member 54 and each second
heating member 55 may be shaped differently from
above. Alternatively, each heating unit 41 may not in-
clude a corresponding first heating member 54 and a
corresponding second heating member 55 but may in-
clude a single heating member (not illustrated). For ex-
ample, this heating member may be formed in such a
way that a solid rod member is cut to be shaped as a
combination of the shape of the first heating member 54
and that of the second heating member 55.
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[0044] In the extending direction, cover members 51
are provided at both ends of each heating unit 41 and its
surroundings so as to surround a part of each heating
unit41. Each cover member 51 is substantially U-shaped
when viewed in the extending direction. Each cover
member 51 is open on one side (the working space S
side) in the height direction.

[0045] The heat source 42 is configured to heat each
yarn contacted member 43 through each heating unit41.
The heat source 42 is, e.g., a known sheathed heater
(electric heater). The sheathed heater includes a heating
wire (such as a coil) and a pipe surrounding the heating
wire. The sheathed heater is configured to generate
Joule heat when an electrical current flows in the heating
wire. The heat source 42 extends along the extending
direction (see FIG. 3(a)). The heat source 42 is provided
to be surrounded by the heating units 41.

[0046] Each yarn contacted member 43 (yarn contact-
ed member 43A, 43B) is attached to a corresponding
heating unit41. Each yarn contacted member 43 is heat-
ed by a corresponding heating unit 41 (a first heating
member 54 and a second heating member 55). Each
yarn contacted member 43 is formed in such a way that,
e.g., a stainless steel (SUS) member is cut and proc-
essed. Each yarn contacted member 43 extends at least
in the extending direction. The yarn contacted members
43A and 43B are housed in the respective housing spac-
es 56A and 56B. Each yarn contacted member 43 is pro-
vided to be in contact with a corresponding heating unit
41. An inner part of each yarn contacted member 43 in
the width direction is provided with a yarn contacted sur-
face 57 (see FIG. 3(d) and FIG. 3(e)) which is oriented
at least to one side (the working space S side) in the
height direction and with which a yarn Y makes contact.
For example, each yarn contacted surface 57 is curved
so that (i) its both end portions in the extending direction
are provided on the other side in the height direction as
compared to the remaining parts of each yarn contacted
surface 57 and (ii) its center portion is provided on one
side in the height direction as compared to the remaining
parts of each yarn contacted surface 57. With this ar-
rangement, a curve 59 (see FIGs. 3(b) and 3(c)) in a
cross section orthogonal to the width direction of each
yarn contacted surface 57 (hereinafter, this curve will be
referred to as the cross sectional curve 59) has a prede-
termined curvature. A pair of regulatory walls 58 config-
ured to regulate the movement of a yarn Y in the width
direction are provided outside the both end portions of
each yarn contacted surface 57 in the width direction. In
each yarn contacted member 43, a yarn path for the yarn
Y to run is formed by the yarn contacted surface 57 and
the regulatory walls 58.

[0047] In the false-twist texturing machine 1, (i) the po-
sitional relationship between the first heater 13 and the
twist-stopping guide 12 and (ii) the positional relationship
between the first heater 13 and the cooler 14 are appro-
priately arranged so that running yarns Y reliably make
contact with the respective yarn contacted surfaces 57.
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In this regard, a predetermined tension is applied to each
yarn Y. With this arrangement, force is applied to each
yarnY so as to move each yarnY toward a corresponding
yarn contacted surface 57 in the height direction. It is
therefore possible to prevent each yarn Y from moving
away from a corresponding yarn contacted surface 57.

[0048] In the first heater 13 arranged as described
above, the heat generated by the heat source 42 is trans-
ferred to each yarn contacted member 43 through each
heating unit 41 (a first heating member 54 and a second
heating member 55). With this arrangement, each yarn
contacted member 43 is heated so thatayarnY in contact
with the yarn contacted surface 57 of each yarn contacted
member 43 is heated (in a contact manner).

[0049] The specifications (to be more specific, a suit-
able curvature of a yarn contacted surface) of the first
heater 13 may vary mainly because of the layout of the
false-twist texturing machine 1 forming each yarn path.
In a traditional heater (not illustrated), a yarn contacted
member (not illustrated) is processed in advance based
on the specifications of the heater so that each yarn path
has a suitable curvature. Therefore, production cost of
the yarn contacted member (not illustrated) is high. In
order to achieve the reduction in production cost of each
yarn contacted member 43, the first heater 13 of the
present embodiment is structured as described below.

(Specific Structure of First Heater)

[0050] The following will describe the specific structure
of each first heater 13 with reference to FIG. 4(a) to FIG.
7(b) . FIG. 5 is a schematic diagram of later-described
warping units 61 (a first force portion and a firstregulatory
portion of the present invention). Each of FIGs. 6(a) and
6(b) shows a later-described hook unit 62 viewed from
one side in the extending direction. Each of FIGs. 6(c)
and 6(d) shows a later-described hook unit 63 viewed
from the other side in the extending direction. The up-
down direction of the sheet of each of FIGs. 6(a) to 6(d)
is in parallel to the height direction. The left-right direction
of the sheet of each of FIGs. 6(a) to 6(d) is in parallel to
the width direction. Each of FIGs. 7(a) and 7(b) shows
the hook units 62 and 63 viewed in the width direction
(base longitudinal direction). In the following explanation,
a reference position is set at a position where a later-
described warping unit 61C (see FIG. 4(b) and FIG. 5)
is provided in the extending direction. In FIG. 5, for ex-
ample, the left side of the warping unit 61C in the sheet
is defined as one side in the extending direction, and the
right side of the warping unit 61C in the sheet is defined
as the other side in the extending direction.

[0051] The following describes only a structure (to be
more specific, a structure shown in a right part of the
sheet of FIG. 4(a)) provided for heating one of two yarns
Y in the first heater 13. This structure provided for heating
one of two yarns Y is the same as a structure provided
for heating the other of two yarns Y. Therefore, the ex-
planation of the structure provided for heating the other
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of two yarns Y is omitted.

[0052] To begin with, a yarn contacted member 43 of
the present embodiment is structured as described be-
low. As a matter of course, before the yarn contacted
member 43 is attached to a heating unit 41, no external
force is applied to the yarn contacted member 43 from
the heating unit41. At this time, the yarn contacted mem-
ber 43 extends to be substantially linear (e.g., see two-
dot chain lines of FIG. 5). In this regard, a yarn contacted
surface 57 also extends to be substantially linear in a
direction in which the yarn contacted member 43 ex-
tends. The yarn contacted member 43 is attachable to
and detachable from the heating unit 41 as described
later.

[0053] AsshowninFIG.4(a)toFIG.7(b), thefirstheat-
er 13 further includes an elastic deformation holding unit
60 configured to hold the yarn contacted member 43 so
that the yarn contacted member 43 is attachable to and
detachable from the heating unit 41. The elastic defor-
mation holding unit 60 is configured to hold the yarn con-
tacted member 43, which is attached to the heating unit
41, while elastically deforming the yarn contacted mem-
ber 43 (as described later). The elastic deformation hold-
ing unit 60 includes, e.g., the warping units 61 (see FIG.
4(b) and FIG. 5), the hook unit 62 (see FIG. 4(a), FIG.
6(a), FIG. 6(b), and FIG. 7(a)), and the hook unit 63 (see
FIG. 6(c), FIG. 6(d), and FIG. 7(b)). The warping units
61, the hook unit 62, and the hook unit 63 are attached
to the heating unit 41. The warping units 61, the hook
unit 62, and the hook unit 63 are configured to elastically
deform the yarn contacted member 43 and to keep the
yarn contacted member 43 elastically deformed.

[0054] The warping units 61 are in contact with some
parts of the yarn contacted member 43 in the extending
direction, and configured to regulate the movement of
the yarn contacted member 43 toward the other side (op-
posite side from the working space S) in the height di-
rection. The warping units 61 are provided on the other
side (opposite side from the working space S) in the
height direction as compared to the yarn contacted mem-
ber 43. Each warping unit 61 is a bolt-shaped member
extending in the width direction as shown in, e.g., FIG.
4(b). Each warping unit 61 may be, e.g., a known full-
dog point set bolt. For the sake of convenience, a direc-
tionin which each warping unit61 extends will be referred
to as a bolt axial direction. Each warping unit 61 has,
e.g., a head 71, a male screw portion 72, and a leading
end portion 73. The head 71 is provided on the most base
end side in the bolt axial direction of each warping unit
61. The male screw portion 72 is a part of each warping
unit61, which is provided immediately on the leading end
side of the head 71 in the bolt axial direction and at which
a male screw is formed. The male screw portion 72 is
screwed to, e.g., a female screw portion formed at a sec-
ond heating member 55. With this arrangement, each
warping unit 61 is fixed to the second heating member
55 of the heating unit 41. The leading end portion 73 is
a part of each warping unit 61, which is provided imme-
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diately on the leading end side of the male screw portion
72 in the bolt axial direction and at which no screw is
formed. The leading end portion 73 is provided to overlap,
e.g., a housing space 56 in the width direction. With this
arrangement, the leading end portion 73 is able to make
contact with a part of the yarn contacted member 43 in
the extending direction. For example, the warping unit
61C (see FIG. 4(b) and FIG. 5) provided substantially at
the center of the first heater 13 in the extending direction
is in contact with a first part 43f (see FIG. 4(b); indicated
by broken lines in FIG. 5) of the yarn contacted member
43. The first part 43f of the yarn contacted member 43 is
provided at the center (predetermined position of the
present invention) of the yarn contacted member 43 in
the extending direction. With this arrangement, the warp-
ing units 61 regulate the movement of some parts of the
yarn contacted member 43 which include the first part
43ftoward the other side in the heightdirection (i.e., some
parts of the yarn contacted member 43 in the extending
direction: hereinafter, these parts will be simply referred
to as inner parts for the sake of convenience).

[0055] In the present embodiment, each warping unit
61 is fixed to the second heating member 55 as described
above. However, the disclosure is not limited to this. Each
warping unit 61 may be fixed to, e.g., a first heating mem-
ber 54.

[0056] As shown in FIG. 5, for example, the warping
units 61 are spaced apart from one another in the ex-
tending direction. The positions of each two adjacent
warping units 61 are slightly different in the height direc-
tion so that the cross sectional curve 59 of a yarn con-
tacted surface 57 has a predetermined curvature. In the
present embodiment, each warping unit61 is immovable
with respect to the heating unit 41.

[0057] The hook unit 62 is configured to regulate the
movement of a second part 43s (see the hatched part in
FIG. 7(a)) of the yarn contacted member 43 toward one
side (the working space S side) in the height direction.
The second part 43s of the yarn contacted member 43
is provided on one side in the extending direction as com-
pared to the first part 43f of the yarn contacted member
43. The second part 43s is provided at an end portion of
the yarn contacted member 43 on one side in the extend-
ing direction. This end portion of the yarn contacted mem-
ber 43 on one side in the extending direction indicates,
e.g., a part of (or all of) an area ranging from an end face
of the yarn contacted member 43 on one side in the ex-
tending direction to a part which is distant from the end
face by 10 mm. However, the disclosure is not limited to
this. The hook unit 62 is configured to hold the yarn con-
tacted member 43 so that the yarn contacted member
43 is attachable to and detachable from the heating unit
41. As shown in FIGs. 6(a) and 6(b) and FIG. 7(a), for
example, the hook unit 62 includes a swing member 81,
a swing axis 82 extending along the extending direction,
and a torsion coil spring 83. As the swing member 81
swings about the swing axis 82, the movement of the
second part 43s toward one side in the height direction
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is regulated or allowed.

[0058] Theswingmember81 (seeFIG.4(a), FIGs.6(a)
and 6(b), and FIG. 7(a)) is swingably attached to the heat-
ing unit 41 through the swing axis 82. The swing member
81 is formed by, e.g., processing a sheet metal. As shown
in FIGs. 6(a) and 6(b) and FIG. 7(a), for example, the
swing member 81 includes a base portion 84, a stopper
85, and a handle 86. The base portion 84 is a plate pro-
vided with an insertion hole (not illustrated) into which
the swing axis 82 is inserted.

[0059] The stopper 85 is a plate extending at least ra-
dially outward of the swing axis 82 from the base portion
84. The stopper 85 has a claw-shaped contact portion
85b (a second force portion and a second regulatory por-
tion of the present invention) provided with a contact sur-
face 85a which is able to make contact with one end
portion of the second part43s of the yarn contacted mem-
ber 43 in the height direction. In the height direction, this
end portion of the second part 43s is provided on one
side in the height direction as compared to its the other
end. To be more specific, the contact surface 85a is able
to make contact with one end of one regulatory wall 58
in the height direction. In the height direction, this end of
the regulatory wall 58 is provided on one side in the height
direction as compared to its the other end. The contact
portion 85b is movable between an overlapping position
(see FIG. 6(a)) which overlaps the yarn contacted mem-
ber43when viewed in the height direction and a retracted
position (see FIG. 6(b)) which does not overlap the yarn
contacted member 43 when viewed in the height direc-
tion. Strictly speaking, the contact portion 85b (the
hatched part in FIG. 6(a)) extends from the contact sur-
face 85a toward one side in the height direction when
the contact portion 85b is at the overlapping position (i.e.,
when the contact surface 85a is in contact with the sec-
ond part 43s). As moving from the retracted position to
the overlapping position, the stopper 85 makes contact
with a part of one end face of the yarn contacted member
43 in the width direction so that swinging of the stopper
85 is regulated by the yarn contacted member 43. When
the yarn contacted member 43 is attached to, e.g., the
heating unit 41, the contact surface 85a is provided on
the other side in the height direction as compared to an
end of the first part 43f on one side in the height direction.
[0060] At one end portion of the contact portion 85b in
the height direction, an inclined surface 85c (see FIG.
6(a)) oriented at least toward one side in the height di-
rectionis provided. In the height direction, this end portion
of the contact portion 85b is provided on one side in the
height direction as compared to the other end portion of
the contact portion 85b. The inclined surface 85c over-
laps a part of the housing space 56 in the width direction.
When viewed in the extending direction, the inclined sur-
face 85cisinclined, e.g., toward the center of the housing
space 56 in the width direction and toward the other side
in the height direction.

[0061] The handle 86 extends from, e.g., the stopper
85 toward one side in the extending direction. An operator
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can pinch and use the handle 86 by hand. The handle
86 is provided with, e.g., a fitting hole 86a to which a first
arm 83a (described later) of the torsion coil spring 83 is
fitted.

[0062] The swing axis 82 is fixed to an end portion of
the heating unit 41 on one side in the extending direction.
The swing axis 82 is, e.g., provided on the other side
(opposite side from the working space S) in the height
direction as compared to the housing space 56. The
swing axis 82 is configured to swingably support the
swing member 81. The axial direction of the swing axis
82 is substantially in parallel to, e.g., the extending direc-
tion. To the swing axis 82, the torsion coil spring 83 is
attached.

[0063] The torsion coil spring 83 is configured to bias
the swing member 81 (including the contact portion 85b)
so that the swing member 81 moves from the retracted
position to the overlapping position. The torsion coil
spring 83 is attached to the swing axis 82. At one end
portion of the torsion coil spring 83, the first arm 83a is
formed. At the other end portion of the torsion coil spring
83, a second arm 83b is formed. The first arm 83a is fitted
to, e.g., thefitting hole 86a of the handle 86 and swingable
with the swing member 81. The second arm 83b is fixed
to, e.g., the cover member 51 not to be swingable about
the swing axis 82. The torsion coil spring 83 is included
in a biasing portion of the present invention.

[0064] The hook unit 63 is configured to regulate the
movement of a third part 43t (see the hatched partin FIG.
7(b)) of the yarn contacted member 43 toward one side
(the working space S side) in the height direction. The
third part 43tis provided on the other side in the extending
direction as compared to the first part 43f of the yarn
contacted member 43. The third part 43t is provided at
an end portion of the yarn contacted member 43 on the
other side in the extending direction. The end portion of
the yarn contacted member 43 on the other side in the
extending direction indicates, e.g., a part of (or all of) an
area ranging from an end face of the yarn contacted
member 43 on the other side in the extending direction
to a part which is distant from the end face by 10 mm.
However, the disclosure is not limited to this. The hook
unit 63 is configured to hold the yarn contacted member
43 so that the yarn contacted member 43 is attachable
to and detachable from the heating unit 41. Simply put,
the hook units 62 and 63 are provided in a symmetrical
manner when viewed in the width direction. Therefore,
the hook unit 63 is not detailed. As shown in FIGs. 6(c)
and 6(d) and FIG. 7(b), the hook unit 63 includes a swing
member 91, a swing axis 92 extending along, e.g., the
extending direction, and a torsion coil spring 93.

[0065] The swingmember 91 corresponds tothe swing
member 81. The swing member 91 is swingably attached
to the heating unit 41 through the swing axis 92. For ex-
ample, the swing member 91 includes a base portion 94,
a stopper 95, and a handle 96. The stopper 95 has a
claw-shaped contact portion 95b (a third force portion
and a third regulatory portion of the present invention)
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provided with a contact surface 95a which is able to make
contact with one end portion of the third part 43t of the
yarn contacted member 43 in the height direction. In the
height direction, this end portion of the third part 43t is
provided on one side in the height direction as compared
to its the other end portion. The contact portion 95b is
movable between an overlapping position (see FIG. 6(c))
which overlaps the yarn contacted member 43 when
viewed in the height direction and a retracted position
(see FIG.6(d))which does not overlap the yarn contacted
member 43 when viewed in the height direction. Strictly
speaking, the contact portion 95b (the hatched part in
FIG. 6(c)) extends from the contact surface 95a toward
one side in the height direction when the contact portion
95b is at the overlapping position (i.e., when the contact
surface 95a is in contact with the third part 43t). When
the yarn contacted member 43 is attached to, e.g., the
heating unit 41, the contact surface 95a is provided on
the other side in the height direction as compared to the
end of the first part 43f on one side in the height direction.
[0066] In the stopper 95, an inclined surface 95c (see
FIG. 6(c)) oriented at least toward one side in the height
direction is provided on one side in the height direction
as compared to the contact surface 95a. The inclined
surface 95c overlaps a part of the housing space 56 in
the width direction. When viewed in the extending direc-
tion, the inclined surface 95c is inclined, e.g., toward the
center of the housing space 56 in the width direction and
toward the other side in the height direction. The handle
96 is provided with, e.g., a fitting hole 96a to which a first
arm 93a (described later) of the torsion coil spring 93 is
fitted.

[0067] The swing axis 92 is fixed to an end portion of
the heating unit 41 on the other side in the extending
direction. The swing axis 92 is, e.g., provided on the other
side (opposite side from the working space S) in the
height direction as compared to the housing space 56.
The axial direction of the swing axis 92 is substantially
in parallel to, e.g., the extending direction. The torsion
coil spring 93 is configured to bias the swing member 91
(including the contact portion 95b) so thatthe swing mem-
ber 91 moves from the retracted position to the overlap-
ping position. The torsion coil spring 93 is attached to the
swing axis 92. At one end portion of the torsion coil spring
93, the first arm 93a is formed. At the other end portion
of the torsion coil spring 93, a second arm 93b is formed.
The first arm 93a is fitted to, e.g., the fitting hole 96a of
the handle 96 and swingable with the swing member 91.
The second arm 93b is fixed to, e.g., the cover member
51. The torsion coil spring 93 is included in the biasing
portion of the present invention, as the torsion coil spring
83 is.

(State Of Yarn Contacted Member Attached To Heating
Unit)

[0068] The following will describe the state of the yarn
contacted member 43 attached to the heating unit 41 in
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the firstheater 13 (the state of the above-described struc-
ture provided for heating one of two yarns Y) . When the
yarn contacted member 43 is attached to the heating unit
41 and held by the elastic deformation holding unit 60,
each of the contact portion 85b of the above-described
swing member 81 and the contact portion 95b of the
above-described swing member 91 is at the overlapping
position (see FIGs. 6(a) and 6(c)). Furthermore, the tor-
sion coil spring 83 biases the swing member 81 toward
the overlapping position (toward the left side of the sheet
of FIG. 6(a)), and the torsion coil spring 93 biases the
swing member 91 toward the overlapping position (to-
ward the right side of the sheet of FIG. 6(c)). Because of
this, the yarn contacted member 43 is prevented from
dropping from the heating unit 41.

[0069] When viewed in the width direction, the yarn
contacted member 43 is attached to the heating unit 41
while being elastically deformed as indicated by solid
lines in FIG. 5 on account of the above-described ar-
rangements of the warping units 61 and hook units 62
and 63. To be more specific, the yarn contacted member
43 is warped so that the both end portions of the yarn
contacted member 43 in the extending direction are on
the other side (opposite side from the working space S)
in the height direction as compared to the remaining parts
of the yarn contacted member 43. In the yarn contacted
member 43 of this case, the center of the first heater 13
in the extending direction and its surrounding portions
are provided on one side (the working space S side) in
the height direction of the both end portions of the yarn
contacted member 43. In this regard, the above-de-
scribed inner parts of the yarn contacted member 43 in
the extending direction are about to be moved toward
the other side in the height direction on account of elastic
restoring force. However, in the yarn contacted member
43, the movement of some parts in contact with the re-
spective warping units 61 (i.e., the inner parts of the yarn
contacted member 43 in the extending direction which
include the first part 43f) toward the other side in the
height direction is regulated by the warping units 61. With
this arrangement, the warping units 61 apply a force to-
ward one side in the height direction (as indicated by
arrows directed to the lower side of the sheet of FIG. 5)
to these inner parts of the yarn contacted member 43 in
the extending direction on account of the law of action
and reaction. The second part 43s and third part 43t of
the yarn contacted member 43 are about to be moved
toward one side in the height direction on account of the
elastic restoring force. However, the movement of the
second part 43s toward one side in the height direction
is regulated by the contact portion 85b of the hook unit
62, and the movement of the third part 43t toward one
side in the height direction is regulated by the contact
portion 95b of the hook unit 63. With this arrangement,
the hook units 62 and 63 apply a force toward the other
side in the height direction (as indicated by arrows direct-
ed to the upper side of the sheet of FIG. 5) to the second
part 43s and the third part 43t on account of the law of
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action and reaction. As such, the yarn contacted member
43is attached to the heating unit41 while being elastically
deformed. With this arrangement, the cross sectional
curve 59 (see FIGs. 3(b)) in a cross section orthogonal
to the width direction of a yarn contacted surface 57 has
a predetermined curvature. The curvature radius of the
cross sectional curve 59 is within a range of, e.g., 15 to
20 meters at any part of the cross sectional curve 59. In
the extending direction, the curvature radius of the cross
sectional curve 59 may be constant at any part of the
cross sectional curve 59. However, the disclosure is not
limited to this.

(Method Of Attachment And Detachment Of Yarn Con-
tacted Member)

[0070] The following will describe a method of attach-
ing and detaching the yarn contacted member 43 to and
from the heating unit 41. To begin with, the following de-
scribes a method of detaching the yarn contacted mem-
ber 43 from the heating unit 41. The movement of the
both end portions of the yarn contacted member 43 in
the extending direction toward one side in the height di-
rectionis allowed in such a way thatthe operator operates
the swing members 81 and 91 of the elastic deformation
holding unit 60 to move (swing) each of the contact por-
tions 85b and 95b from the overlapping position to the
retracted position. This allows the operator to detach the
yarn contacted member 43 from the heating unit 41 by
manually moving the yarn contacted member 43 in the
housing space 56 toward one side in the height direction
(causing the yarn contacted member 43 to pass through
the housing space 56). With this arrangement, the clean-
ing of the yarn contacted member 43 is facilitated. The
operator may instantly detach the entire yarn contacted
member 43 from the heating unit 41 by moving each of
the contact portions 85b and 95b from the overlapping
position to the retracted position substantially at the same
time. Alternatively, the operator may detach the entire
yarn contacted member 43 from the heating unit 41 after
moving one of the contact portions 85b and 95b to the
retracted position, detaching a part of the yarn contacted
member 43 from the heating unit 41, and moving the
other of the contact portions 85b and 95b to the retracted
position. As detached from the heating unit 41, the yarn
contacted member 43 is restored in shape (to be sub-
stantially linear: as indicated by two-dot chain lines in
FIG. 5) on account of the elastic restoring force.

[0071] The following describes a method of attaching
the yarn contacted member 43 to the heating unit 41.
The operator inserts the yarn contacted member 43 into
the housing space 56 by hand. Subsequently, the oper-
ator moves the both end portions of the yarn contacted
member 43 in the extending direction toward the other
side in the height direction while pressing the above-de-
scribed inner parts of the yarn contacted member 43 in
the extending direction onto the warping units 61. This
starts the elastic deformation of the yarn contacted mem-
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ber 43. The operator then further moves the both end
portions of the yarn contacted member 43 in the extend-
ing direction toward the other side in the height direction
while pressing the yarn contacted member 43 onto the
inclined surfaces 85c and 95c. Because of this, as a force
against the biasing force of the torsion coil springs 83
and 93, a force is applied to the swing members 81 and
91 to move each of the contact portions 85b and 95b to
the retracted position. When the second part 43s and
third part 43t of the yarn contacted member 43 are moved
toward the other side in the height direction as compared
to the contact surfaces 85a and 95a, each of the contact
portions 85b and 95b is moved back to the overlapping
position from the retracted position on account of the bi-
asing force of the torsion coil springs 83 and 93. As a
result, the yarn contacted member 43 is attached to the
heating unit 41 while being elastically deformed.

[0072] As described above, the yarn contacted mem-
ber 43 is elastically deformed by the elastic deformation
holding unit 60 and attached to the heating unit 41 so
that the cross sectional curve 59 of the yarn contacted
surface 57 has a predetermined curvature. In other
words, even when the yarn contacted member 43 is pro-
duced tolinearly extend and is attached to the first heater
13, the yarn contacted surface 57 has a desired shape
only in such a way that the yarn contacted member 43
is elastically deformed. As a result, the production cost
ofthe yarn contacted member 43 is reduced as compared
to acase where ayarn contacted member (notillustrated)
is processed in advance based on the specifications of
the first heater 13. It is therefore possible to achieve the
reduction in production cost of the yarn contacted mem-
ber 43 applied to the first heater 13.

[0073] The yarn contacted member 43 is detachable
from the heating unit41 at the time of cleaning. Itis there-
fore possible to improve the work efficiency in cleaning
of the yarn contacted member 43, irrespective of the po-
sition of the first heater 13.

[0074] The yarn contacted member 43 may be at-
tached to and detached from the heating unit41 by, e.g.,
being inserted into and pulled out from the heating unit
41 in the extending direction. In this case, however, a
long space provided for the attachment and detachment
of the yarn contacted member 43 is required at a position
adjacent to the first heater 13 in the extending direction.
This puts a large limit on the layout of the first heater 13
and its surroundings. Assume that such a long space at
the position adjacent to the first heater 13 in the extending
direction is secured. In this case, however, when a reg-
ulatory member such as the twist-stopping guide 12 (see
FIG. 1) configured to define a yarn path is provided in
this space, the following problems may occur. That is,
before the yarn contacted member 43 is inserted in or
pulled out from the heating unit 41 in the extending di-
rection, a member such as the twist-stopping guide 12
provided around the first heater 13 needs to be tempo-
rarily removed. This increases the burden on the opera-
tor. Furthermore, the yarn path defined by the twist-stop-
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ping guide 12, etc. may unintentionally change before
and after the attachment and detachment of the yarn con-
tacted member 43. In the present embodiment, the yarn
contacted member 43 is attachable to and detachable
from the heating unit 41 by moving the yarn contacted
member 43 in the height direction. With this arrangement,
differently from the case where the yarn contacted mem-
ber 43 is attached to and detached from the heating unit
41 by being inserted in and pulled out from the heating
unit 41, the above-described long space at the position
adjacent to the first heater 13 in the extending direction
is not required. Furthermore, a member provided around
the first heater 13 does not need to be removed at the
time of attachment and detachment of the yarn contacted
member 43. It is therefore possible to suppress the oc-
currence of disadvantages such as the limit on the layout
of the first heater 13 and its surroundings.

[0075] In the present embodiment, a force toward one
side in the height direction is applied to a part of the yarn
contacted member 43 in the extending direction, and a
force toward the other side in the height direction is ap-
plied to the both end portions of the yarn contacted mem-
ber 43 in the extending direction. With this arrangement,
the yarn contacted member 43 is warped. It is therefore
possible to elastically deform the yarn contacted member
43 with a simple structure.

[0076] The force toward one side inthe height direction
is applied to the first part 43f on account of the law of
action and reaction in such a way that one warping unit
61 regulates the movement of the first part 43f toward
the other side in the height direction. The force toward
the other side in the height direction is applied to the
second part 43s and the third part 43t on account of the
law of action and reaction in such a way that the contact
portions 85b and 95b regulate the movement of the sec-
ond part 43s and third part 43t toward one side in the
height direction. It is therefore possible to elastically de-
form the yarn contacted member 43 with a simple struc-
ture.

[0077] Each of the contact portions 85b and 95b is
movable between the retracted position and the overlap-
ping position. With this arrangement, the yarn contacted
member 43 is attached to the heating unit 41 in such a
simple way that (i) each of the contact portions 85b and
95b is temporarily moved to the retracted position and
then (ii) each of the contact portions 85b and 95b is
moved back to the overlapping position while the yarn
contacted member 43 is warped. When the yarn contact-
ed member 43 is attached to the heating member 41, the
yarn contacted member 43 is detached from the heating
unit 41 in such a simple way that each of the contact
portions 85b and 95b is temporarily moved to the retract-
ed position.

[0078] The contact portion 85b is biased from the re-
tracted position toward the overlapping position by the
torsion coil spring 83. The contact portion 95b is biased
from the retracted position toward the overlapping posi-
tion by the torsion coil spring 93. This suppresses each
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of the contact portions 85b and 95b from being uninten-
tionally moved from the overlapping position to the re-
tracted position.

[0079] The swing members 81 and 91 (i.e., the contact
portions 85b and 95b) are swingably supported by the
respective swing axes 82 and 92. It is therefore possible
to downsize a space required for the movement of the
contact portions 85b and 95b.

[0080] The following will describe modifications of the
above-described embodiment. The members identical
with those in the embodiment above will be denoted by
the same reference numerals and the explanations there-
of are not repeated.

(1) In the embodiment above, the warping units 61
are fixed to the heating unit41 so as to be immovable
with respect to the heating unit41. However, the dis-
closure is not limited to this. For example, the warp-
ing units 61 may be movable in the extending direc-
tion and/or height direction of the heating unit 41
(movable in a parallel manner or swingable). For ex-
ample, an adjusting member (e.g., unillustrated bolt)
may be provided for manually adjusting the position
of each warping unit 61. Alternatively, an unillustrat-
ed electric actuator may be provided for moving each
warping unit 61. In addition to the warping units 61
(or instead of the warping units 61), the entire hook
unit 62 and/or the entire hook unit63 may be movable
in the extending direction and/or the height direction.
That is, the position of at least one of each warping
unit 61, the contact portion 85b, and the contact por-
tion 95b may be changeable with respectto the heat-
ing unit 41 in at least one of the extending direction
and the height direction. With this arrangement, the
curvature of the cross sectional curve 59 of the yarn
contacted surface 57 is adjustable according to need
even after the first heater 13 is set.

(2) In the embodiment above, each warping unit 61
is a bolt-shaped member extending in the width di-
rection. However, the disclosure is not limited to this.
Each warping unit 61 may extend in, e.g., the height
direction. Alternatively, each warping unit 61 may
not be a bolt-shaped member as long as each warp-
ing unit 61 is configured to regulate the movement
of the yarn contacted member 43 toward the other
side in the height direction. Each warping unit 61
may be, e.g., a plate-shaped member or a block-
shaped member. Alternatively, each warping unit 61
may be a spring such as a plate spring configured
to apply a force toward one side in the height direc-
tion to the yarn contacted member 43. The warping
units 61 are attached to the heating unit41. However,
the disclosure is not limited to this. Only one warping
unit 61 may be attached to the heating unit 41.

(3) In the embodiment above, the swing members
81 and 91 are biased from the retracted position to-
ward the overlapping position by the respective tor-
sion coil springs 83 and 93. However, the disclosure
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is notlimited to this. Instead of the torsion coil springs
83 and 93, another type of springs such as plate
springs may be provided. Instead of the springs,
elastic members made of rubber, etc. may be pro-
vided. Instead of the elastic members, air cylinders,
etc. may be provided. The springs, the elastic mem-
bers, and the air cylinders also correspond to the
biasing portion of the present invention. The biasing
portion of the presentinvention may not be provided.
That is, the swing members 81 and 91 may not be
biased.

(4) In the embodiment above, the swing member 81
has the inclined surface 85c, and the swing member
91 has the inclined surface 95c. However, the dis-
closure is not limited to this. Instead of the inclined
surfaces 85c and 95c, curved surfaces (not illustrat-
ed) may be provided. The curved surfaces are
curved when viewed in the extending direction. Al-
ternatively, the inclined surfaces 85c and 95¢ may
not be provided.

(5) In the embodiment above, the swing members
81and 91 are swingably supported by the swing axes
82 and 92. However, the disclosure is not limited to
this. For example, supporters (not illustrated) may
be provided to support members shaped in the same
manner as the swing members 81 and 91. These
members are supported to be movable in a parallel
manner in the width direction.

(6) In the embodiment above, the hook units 62 and
63 are provided for the heating unit 41. That is, the
contact portions 85b and 95b are configured to apply
the force toward the other side in the height direction
to the yarn contacted member 43. However, the dis-
closure is not limited to this. Instead of the hook units
62 and 63, two unillustrated air cylinders or two elec-
tric actuators (the second force portion of the present
invention or the third force portion of the present in-
vention) may be provided. These air cylinders or
electric actuators are configured to apply the force
toward the other side in the height direction to the
yarn contacted member 43. Alternatively, instead of
the hook units 62 and 63, two bolts (not illustrated)
functioning in the same manner or a similar manner
as the warping units 61 may be provided. In this case,
each of the bolts may not be movable between the
retracted position and the overlapping position.

(7) In the embodiment above, when the yarn con-
tacted member 43 is attached to or detached from
the heating unit 41, the yarn contacted member 43
is able to pass through the housing space 56 in the
height direction. However, the disclosure is not lim-
ited to this. The yarn contacted member 43 may be
attached to and detached from the heating unit 41
by, e.g., being inserted in and pulled out from the
heating unit 41 in the extending direction.

(8) In the embodiment above, the yarn contacted
member 43 is attachable to and detachable from the
heating unit 41 by the elastic deformation holding
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unit 60. However, the disclosure is not limited to this.
For example, the heating unit 41 may be structured
so that the yarn contacted member 43 is not de-
tached from the heating unit 41 after it is attached
thereto. The yarn contacted member 43 may be pro-
vided with an unillustrated screw hole. The heating
unit 41 may be structured so that (i) the yarn con-
tacted member 43 is screwed to the heating unit 41
by an unillustrated bolt and (ii) the yarn contacted
member 43 is not easily attached to and detached
from the heating unit41. This unillustrated bolt which
is used for screwing the yarn contacted member 43
to the heating unit 41 may be fixed to the heating
unit 41 by welding. In such a case, a member con-
figured to hold the yarn contacted member 43 while
elastically deforming it is equivalent to an elastic de-
formation holding unit of the present invention.

(9) In the embodiment above, the housing space 56
is formed in the heating unit 41. The housing space
56 is open on one side (the working space S side)
in the height direction. However, the housing space
56 and the heating unit 41 may be differently shaped.
For example, in a cross section orthogonal to the
extending direction, the housing space 56 may be
inclined (not illustrated) at 45 degrees or less with
respect to the height direction. Alternatively, the
housing space 56 in the cross section orthogonal to
the extending direction may be substantially L-
shaped, i.e., may be open on one side in the height
direction and on one of both sides in the width direc-
tion (not illustrated). In this case, for example, the
yarn contacted member 43 may be attached to and
detached from the heating unit 41 through the hous-
ing space 56 which is open on one of both sides in
the width direction (not illustrated).

(10) In the embodiment above, the heating unit 41
is equivalent to the attaching portion of the present
invention. However, the disclosure is not limited to
this. For a specific example, an unillustrated heat
insulation member, etc. may be provided instead of
the second heating member 55. The heat insulation
member, etc. is not included in the heating unit 41.
In this case, the yarn contacted member 43 is at-
tached to the first heater 13 by being housed in a
space (not illustrated) formed by the first heating
member 54 and the heat insulation member, etc. A
combination of the heating unit 41 and heat insula-
tion member, etc. of this case is equivalent to the
attaching portion of the present invention. In other
words, the attaching portion of the present invention
includes the heating unit 41.

(11) In the embodiment above, the yarn contacted
member 43 is formed in such a way that a stainless
steel member is cut and processed. However, the
disclosure is not limited to this. The yarn contacted
member 43 may be formed by, e.g., bending a plate-
shaped member. The material of the yarn contacted
member 43 is not limited to stainless steel.
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(12) In the embodiment above, the first heater 13
including a sheathed heater as the heat source 42
is provided in the false-twist texturing machine 1.
However, the disclosure is not limited to this. Instead
of the first heater 13, a known Dowtherm heater con-
figured to heat each yarn contacted member 43 by
means of a heating medium may be provided in the
false-twist texturing machine 1. In this case, the
Dowtherm heater is equivalent to the heater of the
presentinvention. Amember (notillustrated) forming
a path in which the heating medium is enclosed is
equivalent to a heat source of the present invention.
(13) In the embodiment above, the first heater 13 is
able to heat two yarns Y. However, the disclosure is
not limited to this. The first heater 13 may be able to
heatone yarn Y. Alternatively, the first heater 13 may
be able to heat three or more yarns Y.

(14) The first heater 13 may be provided not only in
the false-twist texturing machine 1 of the presentem-
bodiment, but also in a known false-twist texturing
machine (not illustrated) which is differently struc-
tured. Alternatively, the first heater 13 may be pro-
vided not only in a false-twist texturing machine but
alsoin ayarn processor such as a known air texturing
machine (notillustrated) configured to process arun-
ning yarn (not illustrated).

Claims

A heater (13) configured to heat a running yarn (Y),
the heater (13) comprising:

a heat source (42);

a heating unit (41) which extends in a predeter-
mined extending direction and which is heated
by the heat source (42) ;

a yarn contacted member (43) which has a yarn
contacted surface (57), which extends at least
in the extending direction, and which is heated
by the heating unit (41), the yarn (Y) making con-
tact with the yarn contacted surface (57); and
an attaching portion (41) which includes the
heating unit (41) and to which the yarn contacted
member (43) is attached,

the yarn contacted surface (57) extending at
least in the extending direction and being orient-
ed atleast to one side in a predetermined height
direction orthogonal to the extending direction,
the heater (13) further comprising an elastic de-
formation holding unit (60) configured to hold
the yarn contacted member (43) attached to the
attaching portion (41) while elastically deforming
the yarn contacted member (43) viewed in a
width direction orthogonal to the extending di-
rection and the height direction and,

when the yarn contacted member (43) is elasti-
cally deformed and held by the elastic deforma-
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tion holding unit (60), a cross sectional curve in
a cross section orthogonal to the width direction
of the yarn contacted member (57) having a pre-
determined curvature.

The heater (13) according to claim 1, wherein, the
elastic deformation holding unit (60) is configured to
hold the yarn contacted member (43) so that the yarn
contacted member (43) is attachable to and detach-
able from the attaching portion (41).

The heater (13) according to claim 2, wherein, an
attachment-detachment path (56) through which the
yarn contacted member (43) is able to pass in the
height direction at the time of attachment and de-
tachment of the yarn contacted member (43) is
formed in the attaching portion (41) .

The heater (13) according to any one of claims 1 to
3, wherein, the elastic deformation holding unit (60)
includes:

a first force portion (61) configured to apply the
force toward one side in the height direction to
a first part (43f) of the yarn contacted member
(43) attached to the attaching portion (41), the
first part (43f) being at a predetermined position
in the extending direction;

a second force portion (85b) configured to apply
the force toward the other side in the height di-
rection to a second part (43s) of the yarn con-
tacted member (43) attached to the attaching
portion (41), the second part (43s) being provid-
ed on one side inthe extending direction as com-
pared to the first part (43f); and

a third force portion (95b) configured to apply
the force toward the other side in the height di-
rection to a third part (43t) of the yarn contacted
member (43) attached to the attaching portion
(41), the third part (43t) being provided on the
other side in the extending direction as com-
pared to the first part (43f).

The heater (13) according to claim 4, wherein, the
first force portion (61) includes a first regulatory por-
tion (61) which is provided on the other side in the
height direction as compared to the first part (43f)
and which is configured to regulate the movement
ofthefirst part (43f) toward the other side in the height
direction,

the second force portion (85b)includes a second
regulatory portion (85b) which is provided on
one side in the height direction as compared to
the second part (43s) and which is configured
to regulate the movement of the second part
(43s)toward one side in the height direction, and
the third force portion (95b) includes a third reg-
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ulatory portion (95b) which is provided on one
side in the height direction as compared to the
third part (43t) and which is configured to regu-
late the movement of the third part (43t) toward
one side in the height direction.

The heater (13) according to claim 5, wherein, when
each of the second regulatory portion (85b) and the
third regulatory portion (95b) is viewed in the height
direction, the each of the second regulatory portion
(85b) and the third regulatory portion (95b) is mov-
able between a retracted position which does not
overlap the yarn contacted member (43) and an
overlapping position which overlaps the yarn con-
tacted member (43).

The heater (13) according to claim 6, further com-
prising a biasing portion (83, 93) configured to bias
the each of the second regulatory portion (85b) and
the third regulatory portion (95b) from the retracted
position to the overlapping position.

The heater (13) according to claim 6 or 7, further
comprising a swing axis (82, 92) configured to swing-
ably support the each of the second regulatory por-
tion (85b) and the third regulatory portion (95b).

The heater (13) according to any one of claims 5 to
8, wherein, the position of at least one of the first
regulatory portion (61), the second regulatory portion
(85b), and the third regulatory portion (95b) is
changeable with respect to the attaching portion (41)
in at least one of the extending direction and the
height direction.
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