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(54) YARN PROCESSOR

(57) An object of the present invention is to achieve
cost reduction and to maintain high temperature of a heat-
ing member in the yarn running direction.

A first heater 13 includes a heat source 51, a heating
unit 52 heated by the heat source 51, and a controller
100 programmed to control the temperature of the heat
source 51. The heating unit 52 includes: a yarn contacted
portion 54 having a yarn contacted surface 56 which ex-
tends at least in a predetermined extending direction and

with which a running yarn makes contact; and a heating
member 53 configured to receive heat generated by the
heat source 51 and to heat the yarn contacted portion
54. The heating member 53 is made of metal including
aluminum, and the controller 100 is programmed to con-
trol the temperature of the heat source 51 so that the
temperature of the heating member 53 is kept to be equal
to or less than 320 °C.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a yarn proces-
sor including a heater configured to heat a yarn.
[0002] A known heater is configured to heat a yarn
formed of synthetic fibers in a yarn processor configured
to perform various processes for the yarn such as yarn
combining and false twisting. For example, Patent Liter-
ature 1 (Japanese Laid-Open Patent Publication No.
2002-220755) discloses a heater including a heater block
(heating member) heated by a heating element (heat
source) such as a sheathed heater. In such a heater, a
yarn runs in a yarn running space heated by the heating
member. With this arrangement, the yarn is heated to a
predetermined processing temperature by gas in the yarn
running space. That is, this heater is a contactless heater.

SUMMARY OF THE INVENTION

[0003] In such a heater, brass whose heat resisting
temperature is relatively high is typically used as the ma-
terial of the heating member. In this regard, the heating
member preferably has a relatively high heat capacity in
order to suppress the variation of temperature of the heat-
ing member due to disturbance factors. However, the
specific heat of brass is relatively low. Therefore, when
the heating member made of brass is arranged to have
a relatively high heat capacity, the mass of the heating
member is large. This results in cost increase.
[0004] In the heating member of such a heater, the
temperature at a predetermined position (control point,
i.e., reference point) in a yarn running direction is con-
trolled to be a predetermined temperature. In this regard,
the heat conductivity of brass is relatively low. As com-
pared to a heating member made of another material,
the heating member made of brass has the large degree
of decrease in temperature at a part distant from the con-
trol point in the yarn running direction.
[0005] An object of the present invention is to provide
a yarn processor capable of achieving cost reduction and
of maintaining high temperature of a heating member in
the yarn running direction.

[Solution to Problem]

[0006] According to a first aspect of the invention, a
yarn processor includes a heater configured to heat a
running yarn made of synthetic fibers. This heater in-
cludes a heat source, a heating unit heated by the heat
source, and a controller programmed to control the tem-
perature of the heat source. The above-described heat-
ing unit includes: a yarn contacted portion having a yarn
contacted surface with which the running yarn makes
contact; and a heating member configured to receive
heat generated by the heat source and to heat the yarn
contacted portion. This heating member is made of metal

including aluminum. The above-described controller is
programmed to control the temperature of the heat
source so that the temperature of the heating member is
kept to be equal to or less than 320 °C.
[0007] A contact manner in which the yarn is heated
while being in contact with the yarn contacted surface is
applied to the present invention. Therefore, the set tem-
perature of the heat source is low in the contact manner
as compared to in a contactless manner. That is, the yarn
is properly heated even when the temperature of the
heating member is equal to or less than 320 °C. It is
therefore possible to use aluminum whose melting point
is relatively low, as the material of the heating member.
In this regard, aluminum is relatively high in specific heat
and relatively low in specific weight. Therefore, a rela-
tively high heat capacity is achieved with a small mass
of aluminum as compared to a case of brass. Cost re-
duction is therefore achieved. Because aluminum is high-
er in heat conductivity than brass, high temperature of
the heating member is maintained in a yarn running di-
rection.
[0008] The heat source is a heat source of a resistance-
heating type, which is configured to generate heat when
an electric current runs in a heating wire such as a Ni-
chrome wire. Examples of the heat source of the resist-
ance-heating type include a sheathed heater.
[0009] According to a second aspect of the invention,
the yarn processor is arranged such that the yarn con-
tacted portion extends at least in an extending direction
intersecting with a vertical direction, and the heater is
arranged so that the yarn contacted surface is oriented
at least to a lower side of the yarn contacted surface and
an inclination angle of the yarn contacted surface with
respect to a horizontal direction is within a range of -60
degrees to 60 degrees in a cross section parallel to the
vertical direction and the extending direction.
[0010] According to this aspect, the yarn is allowed to
quickly leave the yarn contacted surface by its own weight
at the time of yarn breakage. It is therefore possible to
avoid the yarn melting in the heater and being adhered
to the heater at the time of yarn breakage.
[0011] According to a third aspect of the invention, the
yarn processor further includes a sensor configured to
detect the temperature of the heating member; and a
current giving circuit which is able to supply an electric
current to the heat source configured to generate the
heat by receiving an electric current. In this regard, the
controller is programmed to control the current giving cir-
cuit based on a detection value of the sensor so as to
switch between a state in which an electric current is
supplied to the heat source and a state in which an electric
current is not supplied to the heat source.
[0012] According to this aspect, cost reduction is
achieved with a simple control as compared to a case
where the magnitude of an electric current and voltage
which are supplied to the heat source is controlled.
[0013] According to a fourth aspect of the invention,
the yarn processor further includes a breaker configured
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to shut off an electric current supplied to the heat source
when the temperature of the heating member is a pre-
determined temperature which is equal to or more than
400 °C and equal to or less than 450 °C.
[0014] According to this aspect, when (i) the controller
cannot control the temperature of the heating member
because of malfunction of the sensor, etc. and (ii) the
temperature of the heating member is the predetermined
temperature which is equal to or more than 400 °C and
equal to or less than 450 °C, the breaker shuts off an
electric current supplied to the heat source. It is therefore
possible to suppress the increase in temperature of the
heating member and to avoid the decrease in strength
of the heating member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

FIG. 1 is a profile of a false-twist texturing machine
of an embodiment of the present invention.
FIG. 2 is a schematic diagram of the false-twist tex-
turing machine, expanded along paths of yarns.
FIG. 3 shows a first heater.
FIG. 4 is a cross section taken along a line IV-IV in
FIG. 3.
FIG. 5 is a cross section taken along a line V-V in
FIG. 4.
FIG. 6 is a cross section taken along a line VI-VI in
FIG. 4.
FIG. 7 illustrates how an inclination angle of a yarn
contacted surface with respect to a horizontal direc-
tion is defined.
Each of FIGs. 8(a) and 8(b) illustrates the limit of the
inclination angle of the yarn contacted surface with
respect to the horizontal direction.
FIG. 9 is a graph of temperature distribution of the
yarn contacted surface of each of heating members
of Example and Comparative Example.
FIG. 10 is a graph of power consumption in each of
the heating members of Example and Comparative
Example.
FIG. 11 is a table of physical properties of aluminum
and brass.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0016] The following will describe a false-twist textur-
ing machine 1 of a preferred embodiment of the present
invention, with reference to FIG. 1. Hereinafter, vertical
direction to the sheet of FIG. 1 is defined as a base lon-
gitudinal direction, and a left-right direction to the sheet
is defined as a base width direction. A direction orthog-
onal to the base longitudinal direction and the base width
direction is defined as an up-down direction (vertical di-
rection) in which the gravity acts. In this regard, the base
longitudinal direction and the base width direction are
substantially in parallel to a horizontal direction.

(Overall Structure of False-Twist Texturing Machine)

[0017] 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 unit 2 for supplying the
yarns Y, a processing unit 3 configured to false-twist the
yarns Y supplied from the yarn supplying unit 2, and a
winding unit 4 configured to wind the yarns Y processed
by the processing unit 3 onto winding bobbins Bw. Com-
ponents of the yarn supplying unit 2, the processing unit
3, and the winding unit 4 are aligned to form plural lines
(see FIG. 2) in the base longitudinal direction. The base
longitudinal direction is a direction orthogonal to a run-
ning plane (plane of FIG. 1) of the yarns Y. The running
plane of the yarns Y is formed of the yarn paths extending
from the yarn supplying unit 2 to the winding unit 4 through
the processing unit 3.
[0018] The yarn supplying unit 2 includes a creel stand
5 retaining yarn supply packages Ps. The yarn supplying
unit 2 is configured to supply the yarns Y to the processing
unit 3. The processing unit 3 is configured to false-twist
the yarns Y supplied from the yarn supply packages Ps.
In the processing unit 3, the following members are
placed 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 (equivalent to a
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
unit 4 includes winding devices 21. Each winding device
21 is configured to wind a yarn Y false-twisted by the
processing unit 3 onto a winding bobbin Bw, so as to form
a wound package Pw.
[0019] The false-twist texturing machine 1 includes a
main base 8 and a winding base 9 which are spaced
apart from each other in the base width direction. The
main base 8 and the winding base 9 are substantially
identical in 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 unit 3 is mainly attached to the main base 8
or the supporting frame 10. Each device forming the wind-
ing unit 4 is mainly attached to the winding base 9. The
main base 8, the winding base 9, and the supporting
frame 10 form a working space A in which an operator
performs an 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.
[0020] The false-twist texturing machine 1 further in-
cludes 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
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to pass the devices constituting the processing unit 3 are
aligned in the base longitudinal direction. With this ar-
rangement, in one span, the yarns Y running while being
aligned in the base longitudinal direction can be simulta-
neously 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 direc-
tion of the main frame 8 being set as a symmetry axis.
The main frame 8 is shared between the left span and
the right span.

(Processing Unit)

[0021] 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
false-twisting device 15, from being propagated to the
upstream side of each twist-stopping guide 12 in the yarn
running direction.
[0022] Each first heater 13 is configured to heat yarns
Y which are sent from some first feed rollers 11, to a
predetermined processing temperature. As shown in
FIG. 2, each first heater 13 is able to heat, e.g., two yarns
Y. Each first heater 13 will be detailed later.
[0023] 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. The yarn Y is therefore drawn
and false-twisted between the first feed roller 11 and the
second feed roller 16.
[0024] 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.
[0025] 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 plural adjacent yarns Y to the downstream
side in the yarn running direction. The conveyance speed
of conveying the yarn Y by each third feed roller 18 is
lower than the conveyance speed of conveying the yarn
Y by each second feed roller 16. The yarn Y is therefore
relaxed between the second feed roller 16 and the third
feed roller 18.
[0026] 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 pro-
vided 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 direction. The
conveyance speed of conveying the yarn Y by each fourth
feed roller 20 is lower than the conveyance speed of con-
veying 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.
[0027] 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-
stopping guide 12 in the yarn running direction. The yarn
Y which is twisted and drawn is heated by the first heater
13 and thermally set. After that, the yarn Y is cooled by
the cooler 14. The yarn Y is untwisted on the downstream
side of the 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).
[0028] After being false-twisted, the yarn Y is interlaced
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
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 sent from the fourth feed roller 20
is wound by the winding device 21.

(Winding Unit)

[0029] 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 to wind one yarn Y onto one winding bobbin
Bw. The winding device 21 includes a fulcrum guide 41,
a traverse unit 42, and a cradle 43. The fulcrum guide 41
is a guide functioning as a fulcrum when the yarn Y is
traversed. The traverse unit 42 is able to traverse the
yarn Y by means of a traverse guide 45. The cradle 43
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is configured to rotatably support the winding bobbin Bw.
A contact roller 46 is provided in the vicinity of the cradle
43. The contact roller 46 is configured to apply a contact
pressure to a surface of one wound package Pw by mak-
ing contact with the surface of the wound package Pw.
In the winding unit 4 arranged as described above, the
yarn Y sent from the fourth feed roller 20 described above
is wound onto the winding bobbin Bw by each winding
device 21 so as to form the wound package Pw.

(Structure of First Heater)

[0030] The following will detail each first heater 13 with
reference to FIG. 3 to FIG. 6. As shown in FIG. 3, the
first heater 13 extends in a predetermined extending di-
rection orthogonal to the base longitudinal direction. The
extending direction is a direction intersecting with the up-
down direction (vertical direction). Hereinafter, a direc-
tion orthogonal to the base longitudinal direction and the
extending direction is defined as a height direction.
[0031] 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).
[0032] As shown in FIG. 4 and FIG. 5, the first heater
13 includes: a heat source 51; a heating unit 52; a sensor
57 configured to detect the temperature of the heating
unit 52; a current giving circuit 58; a thermostat 70; heat
insulating materials 59; a box 60; and a controller 100.
The first heater 13 is configured to simultaneously heat
the yarns Ya and Yb by causing the running yarns Ya
and Yb to make contact with the heating unit 52 heated
by the heat source 51.
[0033] The heat source 51 is a heat source of a resist-
ance-heating type, which is configured to generate heat
when an electric current runs in a heating wire such as
a Nichrome wire. Examples of the heat source of the
resistance-heating type include a sheathed heater in-
cluding a heating wire (such as a coil) and a pipe sur-
rounding the heating wire. The heat source 51 extends
along the extending direction. The heating length of the
heat source 51 (the length of the heat source 51 along
the extending direction) is, e.g., 1.0 m. The heat source
51 is connected to the current giving circuit 58. The cur-
rent giving circuit 58 is provided for causing an electric
current to run in the heating wire of the heat source 51.
The heat source 51 is configured to generate Joule heat
in such a way that the current giving circuit 58 supplies
an electric current to the heating wire of the heat source
51
[0034] The current giving circuit 58 is electrically con-
nected to the controller 100. The controller 100 may be
electrically connected to each device constituting the
false-twist texturing machine 1, in addition to the current
giving circuit 58 of the first heater 13. The controller 100
is programmed to turn on/off the current giving circuit 58
based on an output signal of the sensor 57 (PWM con-
trol), so as to switch a state in which an electric current

is supplied to the heating wire of the heat source 51 and
a state in which an electric current is not supplied to the
heating wire of the heat source 51. For a specific exam-
ple, when a value detected by the sensor 57 (hereinafter,
this will be referred to as a detection value of the sensor
57) is sufficiently lower than a target temperature, the
controller 100 maintains the state in which an electric
current is supplied to the heating wire of the heat source
51. When the detection value of the sensor 57 approach-
es the target temperature, the controller 100 controls the
following times so that the detection value of the sensor
57 does not exceed the target temperature: the time of
the state in which an electric current is supplied to the
heating wire of the heat source 51; and the time of the
state in which an electric current is not supplied to the
heating wire of the heat source 51. Meanwhile, when the
detection value of the sensor 57 is sufficiently higher than
the target temperature, the controller 100 maintains the
state in which an electric current is not supplied to the
heating wire of the heat source 51. When the detection
value of the sensor 57 approaches the target tempera-
ture, the controller 100 controls the following times so
that the detection value of the sensor 57 does not become
lower than the target temperature: the time of the state
in which an electric current is not supplied to the heating
wire of the heat source 51; and the time of the state in
which an electric current is supplied to the heating wire
of the heat source 51. This target temperature is suitably
set in accordance with a driving condition such as the
type, brand (thickness), and running speed of each yarn
Y.
[0035] As described above, the controller 100 is able
to control the temperature of the heat source 51 (the heat-
ing temperature of the first heater 13). A control point
(i.e., reference point) regarding the temperature control
by the controller 100 is at a position (a central part of the
heating unit 52 in the extending direction) where the sen-
sor 57 is provided in the heating unit 52.
[0036] The controller 100 is programmed to control an
upper limit of heating temperature of the first heater 13.
In other words, the controller 100 is programmed to per-
form control so that a detection value of the sensor 57 is
kept to be equal to or less than 320 °C. For a specific
example, when a detection value of the sensor 57 is in-
creased to a predetermined upper limit of temperature
(i.e., upper limit temperature), the controller 100 performs
the switching to the state in which an electric current is
not supplied to the heating wire of the heat source 51,
i.e., decreases the temperature of the heat source 51.
The upper limit temperature is equal to or less than 320
°C. This upper limit temperature is a fixed value and does
not vary depending on the driving condition such as the
type, brand (thickness), and running speed of each yarn
Y.
[0037] The thermostat 70 is provided between the cur-
rent giving circuit 58 and the heat source 51. The ther-
mostat 70 is configured to physically shut off a circuit
between the current giving circuit 58 and the heat source
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51 when the temperature of one heating member 53 is
a predetermined unusual temperature which is equal to
or more than 400 °C and equal to or less than 450 °C.
With this arrangement, an electric current which is sup-
plied to the heat source 51 is shut off. That is, the ther-
mostat 70 is equivalent to a "breaker (i.e., circuit breaker)"
of the present invention.
[0038] The heating unit 52 is heated by the heat gen-
erated by the heat source 51. As shown in FIG. 5, the
heating unit 52 extends in the extending direction along
the heat source 51. The heating unit 52 includes, e.g.,
two heating members 53 (heating members 53a and 53b)
and two yarn contacted portions 54 (yarn contacted por-
tions 54a and 54b). The heating member 53a and the
yarn contacted portion 54a are members for heating the
yarn Ya. The heating member 53b and the yarn contacted
portion 54b are members for heating the yarn Yb. (i) The
members for heating the yarn Ya and (ii) the members
for heating the yarn Yb are provided to oppose each other
over the heat source 51 in, e.g., the base longitudinal
direction.
[0039] The following will describe the members for
heating the yarn Ya. The heating member 53a is made
of aluminum or aluminum alloy. The heating member 53a
extends in the extending direction along the heat source
51. The heating member 53a is in contact with the heat
source 51. For example, the heating member 53a is pro-
vided on one side of the heat source 51 in the base lon-
gitudinal direction (on the left side of the sheet of FIG.
4) . The heating member 53a includes, e.g., one slit 55
(slit 55a) extending in the extending direction. The slit
55a is reverse U-shaped in a cross section orthogonal
to the extending direction. The slit 55a is open in a direc-
tion opposite to one side (upper side in the sheet of FIG.
4) in the height direction, i.e., open on the other side
(lower side in the sheet of FIG. 4) in the height direction.
In the slit 55a, one yarn contacted portion 54 (yarn con-
tacted portion 54a) is housed.
[0040] The yarn contacted portion 54a forms a yarn
path for the yarn Ya to run. The yarn contacted portion
54a is a long member made of, e.g., SUS. The yarn con-
tacted portion 54a extends at least in the extending di-
rection. The yarn contacted portion 54a is fixed to the
heating member 53a while being in contact with the heat-
ing member 53a. The temperature of the yarn contacted
portion 54a is increased by the heat transmitted from the
heat source 51 via the heating member 53a. The yarn
contacted portion 54a has one yarn contacted surface
56 (yarn contacted surface 56a) for allowing a corre-
sponding yarn Y to make contact therewith. The yarn
contacted surface 56a is oriented at least to the other
side in the height direction. As shown in FIG. 6, for ex-
ample, the yarn contacted surface 56a is substantially
U-shaped and curved to protrude toward the other side
in the height direction in a cross section orthogonal to
the base longitudinal direction. As shown in FIG. 4, for
example, when viewed in the extending direction, the
yarn contacted surface 56a is reverse U-shaped and

curved to protrude toward one side in the height direction.
[0041] The following will describe the members for
heating the yarn Yb. For example, the heating member
53b is provided on the other side of the heat source 51
in the base longitudinal direction (on the right side of the
sheet of FIG. 4). The heating member 53b is in contact
with the heat source 51. The heating member 53b in-
cludes a slit 55b which is identical in shape with the slit
55a. In the slit 55b, a yarn contacted portion 54b which
is structured in the same manner as the yarn contacted
portion 54a is housed. The yarn contacted portion 54b
has a yarn contacted surface 56b which is identical in
shape with the yarn contacted surface 56a. The details
of these members will be omitted.
[0042] As shown in FIG. 4 and FIG. 5, the sensor 57
is provided at an end portion of the heating unit 52 on
one side in the height direction. To be more specific, the
sensor 57 is provided in a concave portion 52a formed
across end faces of two heating members 53a and 53b
on one side in the height direction as shown in FIG. 4.
This enables the sensor 57 to detect the temperature of
each heating member 53 in the heating unit 52. The sen-
sor 57 is provided on one side of the heat source 51 in
the height direction. As shown in FIG. 5, the sensor 57
is provided at the central part of the heating unit 52 in the
extending direction so as to nearly overlap the heat
source 51 in the height direction.
the heating unit 52 is housed in the box 60. The box 60
is a hollow member which is rectangular parallelepiped
in shape and which is long in the extending direction. An
opening 61 is formed on a side wall of the box 60 on the
other side in the height direction. The opening 61 allows
the slits 55 of two heating members 53 to communicate
with the outside of the box 60. In this regard, openings
62 and 63 are respectively formed on both side walls of
the box 60 in the extending direction. The openings 62
and 63 allow the slits 55 of two heating members 53 to
communicate with the outside of the box 60.
[0043] The heat insulating materials 59 are provided
to fill gaps between the box 60 and the heating unit 52
housed in the box 60. The heat insulating materials 59
cover (i) both side walls of the heating unit 52 in the base
longitudinal direction and (ii) both side walls of the heating
unit 52 in the height direction. In this regard, both side
walls of the heating unit 52 in the extending direction are
not covered by the heat insulating materials 59 and are
exposed to the outside air. The heat insulating materials
59 are not provided on the other side of the slits 55 in the
height direction.
[0044] With this arrangement, spaces of the yarn con-
tacted portions 54 housed in the respective slits 55 are
open on the other side of (to be more specific, the lower
side of) the yarn contacted surfaces 56 in the height di-
rection as shown in FIG. 4 and FIG. 6. In this regard, the
word "open" indicates that (i) there is no member below
the yarn contacted surfaces 56 in the first heater 13 and
(ii) there is a space which allows the yarns Y to drop off
from the first heater 13 by their own weight at the time of
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yarn breakage.
[0045] When each yarn Y properly runs, (i) the posi-
tional relationship between the first heater 13 and the
twist-stopping guide 12 and (ii) the positional relationship
between the first heater 13 and the cooler 14 are appro-
priately arranged so that the yarn Y reliably makes con-
tact with a corresponding yarn contacted surface 56. That
is, at least a force toward the yarn contacted surface 56
in the height direction is applied to the yarn Y running
along the yarn contacted surface 56. This prevents the
yarn Y from moving away from the yarn contacted surface
56.
[0046] In the first heater 13 arranged as described
above, the running yarns Y make contact with the re-
spective yarn contacted surfaces 56 so as to be heated
by the heating unit 52 via the respective yarn contacted
surfaces 56 (in a contact manner). In this way, the yarns
Y are heated. The temperature of each yarn Y is in-
creased to an appropriate processing temperature in
such a way that the type, brand (thickness), and running
speed of the yarn Y and the heating temperature of the
first heater 13 are properly set. The heating temperature
of the first heater 13 is not necessarily identical with the
processing temperature. The heating temperature of the
first heater 13 is typically set to be higher than a target
value of the processing temperature.

(Arrangement of First Heater)

[0047] The following will detail the arrangement of each
first heater 13 with reference to FIG. 7 and FIG. 8.
[0048] As described above, each yarn contacted sur-
face 56 is substantially U-shaped and curved in a cross
section orthogonal to the base longitudinal direction (i.e.,
cross section parallel to both the up-down direction and
the extending direction). To be more specific, a central
part (in the vicinity of a point P0 shown in FIG. 7) of the
yarn contacted surface 56 in the extending direction is
substantially parallel to the extending direction. Except
the central part of the yarn contacted surface 56 in the
extending direction, both end parts of the yarn contacted
surface 56 in the extending direction are inclined from
the extending direction. An end of the yarn contacted
surface 56 on the one side in the extending direction (at
a point P1 shown in FIG. 7) and an end of the yarn con-
tacted surface 56 on the other side in the extending di-
rection (at a point P2 shown in FIG. 7) are most inclined
from the extending direction as compared to the other
part of the contact surface 56. As shown in FIG. 7, for
example, when the first heater 13 is provided so that its
extending direction is substantially in parallel to a hori-
zontal direction, a part of the yarn contacted surface 56
in the vicinity of the point P0 is also substantially in parallel
to the horizontal direction in a cross section orthogonal
to the base longitudinal direction. In this case, the end of
the yarn contacted surface 56 at the point P1 and the
end of the yarn contacted surface 56 at the point P2 are
considerably inclined from the horizontal direction.

[0049] As shown in FIG. 7, an inclination angle be-
tween the yarn contacted surface 56 and the horizontal
direction at the point P1 is defined as an angle Θ1 in a
cross section orthogonal to the base longitudinal direc-
tion. In this cross section, an inclination angle between
the yarn contacted surface 56 and the horizontal direction
at the point P2 is defined as an angle Θ2. The following
will describe the detailed definition of the angles Θ1 and
Θ2.
[0050] The angle Θ1 is an angle formed in a cross sec-
tion orthogonal to the base longitudinal direction between
(i) a part of a tangent (tangent T1) at the point P1 of the
yarn contacted surface 56 and (ii) a linear line L1 which
is substantially horizontal along the base width direction.
This part of the tangent T1 is provided on the one side
in the extending direction. When the tangent T1 is above
the linear line L1 (see FIG. 7 and FIG. 8(a)), the angle
Θ1 is a positive angle. When the tangent T1 is below the
linear line L1 (see FIG. 8(b)), the angle Θ1 is a negative
angle.
[0051] The angle Θ2 is an angle formed in a cross sec-
tion orthogonal to the base longitudinal direction between
(i) a part of a tangent (tangent T2) at the point P2 of the
yarn contacted surface 56 and (ii) a linear line L2 which
is substantially horizontal along the base width direction.
This part of the tangent T2 is provided on one side of the
point P2 in the extending direction. When the tangent T2
is above the linear line L2 (FIG. 8(a)), the angle Θ2 is a
positive angle. When the tangent T2 is below the linear
line L2 (see FIG. 7 and FIG. 8(b)), the angle Θ2 is a
negative angle. In the cross section orthogonal to the
base longitudinal direction, each inclination angle of the
yarn contacted surface 56 with respect to the horizontal
direction between the points P1 and P2 is within a range
between the angle Θ1 and the angle Θ2.
[0052] In the present embodiment, the inclination an-
gle of the yarn contacted surface 56 with respect to the
horizontal direction is within a range of -60 degrees to 60
degrees. To be more specific, each inclination angle of
the entire yarn contacted surface 56 between the points
P1 and P2 with respect to the horizontal direction (i.e.,
of the entire yarn contacted surface 56 in the extending
direction) is within a range of -60 to 60 degrees. In the
present embodiment, when each of the angles Θ1 and
Θ2 is within a range of -60 degrees to 60 degrees, each
inclination angle of the entire yarn contacted surface 56
with respect to the horizontal direction is within a range
of -60 degrees to 60 degrees.
[0053] As described above, there is a non-closed
space below (immediately below) the yarn contacted sur-
face 56 in the first heater 13, and the inclination angle of
the yarn contacted surface 56 with respect to the hori-
zontal direction is within a predetermined range in a cross
section orthogonal to the base longitudinal direction. With
this arrangement, when the yarn breakage occurs while
the false-twist texturing machine 1 is operated, the yarn
Y is able to quickly leave the yarn contacted surface 56
by its own weight and to drop off from the first heater 13.
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It is therefore possible to avoid the fusion of the yarn Y
to the first heater 13 in the yarn breakage.

(Comparison Test)

[0054] The present inventor performed a comparison
test between (i) a case where the material of a heating
member was aluminum (Example) as in the present em-
bodiment and (ii) a case where the material of a heating
member was brass (Comparative Example). FIG. 9 is a
graph of temperature distribution of a yarn contacted sur-
face in the extending direction of each of the heating
members of Example and Comparative Example when
set temperature is arranged to be 100, 200, and 300 °C
(i.e., when a detection value of a sensor in regard to the
temperature of a heating unit (the temperature at the con-
trol point) is controlled to be 100, 200, and 300 °C). In
each of Example and Comparative Example, the heat
capacity of the heating member is 2904 J/K.
[0055] The graph of FIG. 9 shows that, at any set tem-
perature, the degree of decrease in temperature at both
end portions of the yarn contacted surface of the heating
member made of aluminum (Example) in the extending
direction is smaller than that at both end portions of the
yarn contacted surface of the heating member made of
brass (Comparative Example). As compared to the yarn
contacted surface of Comparative Example, the yarn
contacted surface of Example has the small degree of
decrease in temperature at a part distant from the control
point. This is because, as described later, the heat con-
ductivity of aluminum is higher than that of brass.
[0056] FIG. 10 is a graph of power consumption in each
of the heating members of Example and Comparative
Example when the set temperature is arranged to be 100,
200, and 300 °C in a loadless state (a state in which a
yarn Y is not heated) . As shown in FIG. 10, the heating
member made of aluminum in Example and the heating
member made of brass in Comparative Example are
scarcely different in regard to power consumption.

(Physical Properties of Aluminum and Brass)

[0057] The table of FIG. 11 shows physical properties
of the melting point, specific heat, specific weight, and
heat conductivity of each of (i) aluminum which was used
as the material of the heating member of Example in the
above-described comparison test and (ii) brass which
was used as the material of the heating member of Com-
parative Example in the above-described comparison
test. The table of FIG. 11 shows the physical properties
of aluminum at 20 °C. The table of FIG. 11 shows the
physical properties of cartridge brass (i.e., brass contain-
ing about 70 % Cu and 30 % Zn) whose zinc content is
30 percent. As shown in FIG. 11, the melting point of
aluminum is 660 °C and is lower than that of brass (1205
°C). The specific heat of aluminum is 900 J/kg°C, and is
higher than that of brass (385 J/kg°C) . The specific
weight of aluminum is 2.7 g/cm3, and lower than that of

brass (8.56 g/cm3). The heat conductivity of aluminum is
204 W/mk, and is higher than that of brass (99 W/mk) .

(Characteristics of Embodiment)

[0058] As described above, the false-twist texturing
machine 1 of the present embodiment includes each first
heater 13 which is configured to heat running yarns Y
made of synthetic fibers and which includes the heat
source 51, the heating unit 52 heated by the heat source
51, and the controller 100 programmed to control the
temperature of the heat source 51. The heating unit 52
includes: the yarn contacted portions 54 having the re-
spective yarn contacted surfaces 56 with which the run-
ning yarns Y make contact; and the heating members 53
provided for heating the yarn contacted portions 54 by
means of the heat generated in the heat source 51. Each
heating member 53 is made of metal including aluminum,
and the controller 100 is programmed to control the tem-
perature of the heat source 51 so that the temperature
of the heating member 53 is kept to be equal to or less
than 320 °C.
[0059] In the embodiment above, the first heater 13 is
configured to heat the yarns Y in a contact manner such
that the yarns Y in contact with the yarn contacted sur-
faces 56 are heated. The heating temperature in this ar-
rangement is lower than the heating temperature when
the yarns Y are heated in a contactless manner. That is,
the yarns Y are properly heated even when the temper-
ature of the heating members 53 is equal to or less than
320 °C. It is therefore possible to use aluminum whose
melting point is relatively low, as the material of each
heating member 53. In this regard, aluminum is relatively
high in specific heat and relatively low in specific weight.
With aluminum, a certain degree of heat capacity is
achieved with a relatively small mass as compared to
brass. Cost reduction is therefore achieved. Because alu-
minum is higher in heat conductivity than brass, high tem-
perature of the heating member 53 is maintained in the
yarn running direction.
[0060] In the false-twist texturing machine 1 of the
present embodiment, each yarn contacted portion 54 ex-
tends at least in the extending direction intersecting with
a vertical direction, and the first heater 13 is arranged so
that (i) the yarn contacted surface 56 is oriented at least
to the lower side and (ii) each inclination angle of the yarn
contacted surface 56 with respect to the horizontal direc-
tion is within a range of -60 degrees to 60 degrees in a
cross section parallel to both the vertical direction and
the extending direction. With this arrangement, the yarn
Y is allowed to quickly leave the yarn contacted surface
56 by its own weight at the time of yarn breakage. It is
therefore possible to avoid the yarn Y from melting in the
first heater 13 and being adhered to the first heater 13
at the time of yarn breakage.
[0061] In the false-twist texturing machine 1 of the
present embodiment, the heat source 51 is configured
to generate heat by being supplied with an electric cur-
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rent. The false-twist texturing machine 1 includes: the
sensor 57 configured to detect the temperature of each
heating member 53; and the current giving circuit 58
which is able to supply an electric current to the heating
wire of the heat source 51. The controller 100 is pro-
grammed to turn on/off the current giving circuit 58 based
on a detection value of the sensor 57, so as to switch the
state in which an electric current is supplied to the heat
source 51 and the state in which an electric current is not
supplied to the heat source 51. With this arrangement,
cost reduction is achieved with a simple control as com-
pared to a case where the magnitude of an electric cur-
rent and voltage which are supplied to the heat source
51 is controlled.
[0062] The false-twist texturing machine 1 of the
present embodiment further includes the thermostat 70
configured to shut off an electric current supplied to the
heat source 51 when the temperature of one heating
member 53 is a predetermined unusual temperature
which is equal to or more than 400 °C and equal to or
less than 450 °C. When the controller 100 cannot control
the temperature of each heating member 53 because of
the malfunction of the sensor 57, etc., the temperature
of the heating member 53 may be increased to be higher
than the upper limit temperature. The heating member
53 of the present embodiment is made of metal including
aluminum. In this regard, the melting point of pure alu-
minum whose purity is equal to or more than 99 % is 660
°C. Meanwhile, the melting point of Al-Cu alloy (alumi-
num-copper alloy) is within a range of 500 to 640 °C. The
melting point of Al-Mn alloy (aluminum- manganese al-
loy) is 640 °C. The melting point of Al-Si alloy (aluminum-
silicon alloy) is within a range of 530 to 570 °C. The melt-
ing point of Al-Mg alloy (aluminum-magnesium alloy) is
within a range of 570 to 650 °C. The melting point of Al-
Mg-Si alloy (aluminum-magnesium-silicon alloy) is within
a range of 580 to 650 °C. The melting point of Al-Zn-Mg
alloy (aluminum-zinc-magnesium alloy) is within a range
of 480 to 640 °C. In the present embodiment, when the
temperature of the heating member 53 is an unusual tem-
perature which is equal to or more than 400 °C and equal
to or less than 450 °C, the thermostat 70 shuts off an
electric current supplied to the heat source 51. With this
arrangement, the increase in temperature of the heating
member 53 made of metal including aluminum is sup-
pressed. As a result, the heating member 53 is prevented
from melting or almost melting. It is therefore possible to
avoid the decrease in strength of the heating member 53.
[0063] The embodiment of the present invention is de-
scribed hereinabove. However, the specific structure of
the present invention shall not be interpreted as to be
limited to the above described embodiment. The scope
of the present invention is defined not by the above em-
bodiment but by claims set forth below, and shall encom-
pass the equivalents in the meaning of the claims and
every modification within the scope of the claims.
[0064] In the embodiment above, when the tempera-
ture of the heating member 53 is an unusual temperature

which is equal to or more than 400 °C and equal to or
less than 450 °C, the thermostat 70 shuts off an electric
current supplied to the heat source 51. However, the dis-
closure is not limited to this. A thermal fuse may be used
instead of the thermostat 70. Alternatively, a breaker
such as the thermostat 70 and the thermal fuse may not
be provided.
[0065] In the embodiment above, the sensor 57 is pro-
vided in the concave portion 52a formed across the end
faces of two heating members 53a and 53b on one side
in the height direction and nearly overlaps the heat source
51 in the height direction. However, the sensor 57 may
be provided in a different manner. For example, the sen-
sor 57 may be provided so that the sensor 57 and the
heat source 51 are aligned in the base longitudinal direc-
tion. The sensor 57 is preferably provided in the vicinity
of the heat source 51.
[0066] In the embodiment above, the first heater 13 is
arranged so that (i) the yarn contacted surface 56 is ori-
ented at least to the lower side and (ii) each inclination
angle of the yarn contacted surface 56 with respect to
the horizontal direction is within a range of -60 degrees
to 60 degrees in a cross section parallel to the vertical
direction and the extending direction. However, the dis-
closure is not limited to this. The yarn contacted surface
56 may be oriented to its upper side. Each inclination
angle of the yarn contacted surface 56 with respect to
the horizontal direction may not be within a range of -60
degrees to 60 degrees.
[0067] In the embodiment above, the present invention
is applied to the false-twist texturing machine 1 config-
ured to false-twist the yarns Y. However, the disclosure
is not limited to this. The present invention is applicable
to a yarn processor configured to perform, for yarns
formed of synthetic fibers, various processes such as
yarn combining in addition to false twisting.

Claims

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

the heater (13) including a heat source (51), a
heating unit (52) heated by the heat source (51),
and a controller (100) programmed to control
the temperature of the heat source (51),
the heating unit (52) including:

a yarn contacted portion (54) having a yarn
contacted surface (56) with which the run-
ning yarn makes contact; and
a heating member (53) configured to re-
ceive heat generated by the heat source
(51) and to heat the yarn contacted portion
(54),
the heating member (53) being made of
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metal including aluminum, and
the controller (100) being programmed to
control the temperature of the heat source
(51) so that the temperature of the heating
member (53) is kept to be equal to or less
than 320 °C.

2. The yarn processor (1) according to claim 1, wherein,
the yarn contacted portion (54) extends at least in
an extending direction intersecting with a vertical di-
rection, and
the heater (13) is arranged so that the yarn contacted
surface (56) is oriented at least to a lower side of the
yarn contacted surface (56) and an inclination angle
of the yarn contacted surface (56) with respect to a
horizontal direction is within a range of -60 degrees
to 60 degrees in a cross section parallel to the vertical
direction and the extending direction.

3. The yarn processor (1) according to claim 1 or 2,
further comprising: a sensor (57) configured to detect
the temperature of the heating member (53); and a
current giving circuit (58) which is able to supply an
electric current to the heat source (51) configured to
generate the heat by receiving an electric current,
wherein,
the controller (100) is programmed to control the cur-
rent giving circuit (58) based on a detection value of
the sensor (57) so as to switch between a state in
which an electric current is supplied to the heat
source (51) and a state in which an electric current
is not supplied to the heat source (51).

4. The yarn processor (1) according to claim 3, further
comprising a breaker (70) configured to shut off an
electric current supplied to the heat source (51) when
the temperature of the heating member (53) is a pre-
determined temperature which is equal to or more
than 400 °C and equal to or less than 450 °C.
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