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(54) AIR SPINNING MACHINE

(57) A fine spinning machine (1) includes a plurality
of spinning units (2), an additive supply device (90), an
additive supply path, an additive heating section (21), an
additive temperature detection section (22), and a central
control device (4). Each of the spinning units (2) including
at least a draft device (7) and a spinning device (9) forms
and winds a spun yarn (10). An additive supply device
(90) is an additive supply source for supplying an additive.
An additive supply path guides the additive from the ad-
ditive supply device (90) to the spinning device (9) in
each of the spinning units (2). An additive heating section
(21) that is provided in the additive supply device (90)
heats the additive. An additive temperature detection
section (22) that is provided in the additive supply device
(90) detects the additive temperature. The central control
device (4) controls an operation of the additive heating
section (21) based on a detection result of the additive
temperature detection section (22).
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Description

TECHNICAL FIELD

[0001] The present invention relates to an air spinning
machine for spinning while supplying an additive.

BACKGROUND ART

[0002] An air spinning machine adapted to supply an
additive to a spinning device has been conventionally
known. The additive is used for preventing oil applied to
raw materials from adhering and accumulating inside the
spinning device in a case of spinning by using the raw
materials such as polyester.
[0003] Patent Document 1 (Japanese Patent Applica-
tion Laid-Open No. 2017-150123) discloses this type of
air spinning machine.
[0004] The air spinning machine in Patent Document
1 is configured to supply a certain amount of additive to
each spinning unit per unit time via a supply device that
is arranged in the vicinity of an inlet of a spinning nozzle
of each of the spinning units.

SUMMARY OF THE INVENTION

[0005] A cleaning effect of an additive changes de-
pending on the temperature. Therefore, the air spinning
machine in Patent Document 1 tends to have fluctuate
in an effect of which the additive suppresses accumula-
tion of oil depending on an installation environment of
the air spinning machine. This leaves room for improve-
ment from the viewpoint of stabilizing a yarn quality.
[0006] The present invention has been made in view
of the circumstances described above, and an object of
the present invention is to provide an air spinning ma-
chine capable of avoiding degradation in a yarn quality
due to an installation environment of the air spinning ma-
chine.
[0007] Problems to be solved by the present invention
are as described above, and next, means for solving the
problems and effects thereof will be described.
[0008] According to an aspect of the present invention,
an air spinning machine with the following configuration
is provided. That is, the air spinning machine includes a
plurality of spinning units, at least one additive supply
section, an additive supply path, a heating section, a tem-
perature detection section, and a control section. Each
of the spinning units includes at least a draft device and
a spinning device. Each of the spinning units forms and
winds a yarn. The additive supply section is an additive
supply source for supplying an additive. The additive sup-
ply path guides the additive from the additive supply sec-
tion to between the draft device and the spinning device
in each of the spinning units or guides to the spinning
device in each of the spinning units. The heating section
that is provided in the additive supply section heats the
additive. The temperature detection section that is pro-

vided in the additive supply section detects the additive
temperature. The control section controls an operation
of the heating section based on a detection result of the
temperature detection section.
[0009] Accordingly, the additive temperature can be
appropriately maintained, and thereby an effect of the
additive can be stabilized. Therefore, a yarn quality can
be satisfactorily maintained.
[0010] The air spinning machine is preferably config-
ured as follows. That is, the air spinning machine includes
a storage section. The storage section stores a setting
addition amount that is preset depending on the type of
additive. The control section sets the setting addition
amount that is obtained from the storage section as a
target addition amount of additive to be supplied to be-
tween the draft device and the spinning device or to be
supplied to the spinning device, based on the type of
additive.
[0011] Accordingly, an addition amount can be appro-
priately and automatically set based on the set or detect-
ed additive type.
[0012] The air spinning machine is preferably config-
ured as follows. That is, the air spinning machine includes
a storage section. The storage section stores a setting
temperature that is preset depending on the type of ad-
ditive. The control section sets the setting temperature
that is obtained from the storage section as a target tem-
perature of the heating section, based on the type of ad-
ditive.
[0013] Accordingly, the target temperature with re-
spect to the additive can be appropriately and automat-
ically set.
[0014] The air spinning machine is preferably config-
ured as follows. That is, the air spinning machine includes
a storage section. The storage section stores a setting
temperature that is preset depending on the type of ad-
ditive and the addition amount. The control section sets
the setting temperature that is obtained from the storage
section as a target temperature of the heating section,
based on the type of additive and the addition amount.
[0015] Accordingly, the target temperature with re-
spect to the additive can be more appropriately set by
considering the addition amount of additive.
[0016] The air spinning machine is preferably config-
ured as follows. That is, the additive supply section in-
cludes an additive accumulation tank for accumulating
the additive. The additive accumulation tank is commonly
provided for the plurality of spinning units. The heating
section is provided in the additive accumulation tank.
[0017] Accordingly, heating for the additive to be sup-
plied to the plurality of spinning units can be achieved
with a simple configuration.
[0018] In the air spinning machine, it is preferable that
the temperature detection section that is provided in the
additive accumulation tank detects the temperature of
the additive inside the additive accumulation tank.
[0019] Accordingly, the temperature of the additive to
be supplied to the plurality of spinning units can be rec-
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ognized with a simple configuration.
[0020] In the air spinning machine, when the additive
temperature that is detected by the temperature detec-
tion section is out of a predetermined range, the control
section preferably controls to stop forming the yarn in a
part of or all of the spinning units.
[0021] Accordingly, formation of the yarn can be auto-
matically stopped when an abnormality has occurred in
the additive temperature. Therefore, deterioration in the
yarn quality can be prevented.
[0022] The air spinning machine is preferably config-
ured as follows. That is, the additive supply path includes
a common supply section and a branch supply section.
The common supply section is commonly provided for
the plurality of spinning units. The branch supply section
is branched from the common supply section to each of
the spinning units. The additive from the additive supply
section is supplied to the common supply section on an
upstream side of the branch supply section in each of
the spinning units, in an additive flowing direction.
[0023] Accordingly, a configuration of which the addi-
tive is supplied to the plurality of spinning units can be
simplified.
[0024] The air spinning machine is preferably config-
ured as follows. That is, the air spinning machine includes
a compressed air supply pipe. The compressed air sup-
ply pipe supplies a compressed air to each of the spinning
units. At least a part of the compressed air supply pipe
is included in the additive supply path. The additive sup-
ply section changes a liquid additive to a misty additive,
and supplies the misty additive to the compressed air
supply pipe.
[0025] Accordingly, the additive supply path can be
formed by the existing pipe, and the configuration of the
air spinning machine can be simplified.
[0026] The air spinning machine is preferably config-
ured as follows. That is, the spinning device is an air
spinning device adapted to form a yarn by applying twists
to a fiber bundle by using a swirling airflow current. The
compressed air supply pipe supplies the compressed air
for generating the swirling airflow current in the air spin-
ning device.
[0027] Accordingly, the additive can be supplied into
the air spinning device by using the existing configura-
tion, and the configuration of the air spinning machine
can be simplified.
[0028] The air spinning machine can be also config-
ured as follows. That is, the additive supply section in-
cludes an additive accumulation tank for accumulating
the additive. The additive accumulation tank is provided
in each of the plurality of spinning units. The temperature
detection section that is provided in the additive accumu-
lation tank detects the temperature of the additive inside
the additive accumulation tank.
[0029] Accordingly, the temperature of the additive ac-
cumulated in the additive accumulation tank that is pro-
vided in each of the spinning units can be recognized
with a simple configuration.

[0030] In the air spinning machine, when the additive
temperature that is detected by the temperature detec-
tion section is out of a predetermined range, the control
section preferably controls to stop forming the yarn in the
spinning unit having the temperature detection section.
[0031] Accordingly, formation of the yarn can be auto-
matically stopped when the abnormality has occurred in
the additive temperature. Therefore, deterioration in the
yarn quality can be prevented.
[0032] The air spinning machine preferably includes
an addition amount detection section adapted to detect
the addition amount of additive flowing through the ad-
ditive supply path.
[0033] Accordingly, the addition amount of additive
that is supplied to each of the spinning units can be further
accurately controlled.
[0034] In the air spinning machine, the addition amount
detection section is preferably constituted by an optical
sensor.
[0035] Accordingly, the addition amount detection sec-
tion with high precision can be easily configured.
[0036] In the air spinning machine, when the difference
between the addition amount that is detected by the ad-
dition amount detection section and the set target addi-
tion amount exceeds a predetermined value, the control
section preferably controls to stop forming the yarn in a
part of or all of the spinning units.
[0037] Accordingly, when the abnormality has oc-
curred in the addition amount of additive, formation of
the yarn can be automatically stopped. Therefore, dete-
rioration in the yarn quality can be prevented.
[0038] The air spinning machine is preferably config-
ured as follows. That is, the spinning device is an air
spinning device adapted to form a yarn by applying twists
to a fiber bundle by using a swirling airflow current. The
additive supply section supplies the liquid additive to the
fiber bundle via an additive supply port that is provided
on the upstream side of the air spinning device in a di-
rection to which the fiber bundle travels.
[0039] Accordingly, the liquid additive can be supplied
into the air spinning device via the fiber bundle.
[0040] In the air spinning machine, the additive supply
section preferably supplies the liquid additive to the fiber
bundle via the additive supply port in mist or without mist.
[0041] Accordingly, the additive can be appropriately
added to the fiber bundle.
[0042] In the air spinning machine, it is preferable that
a condition that the control section controls to start form-
ing the yarn in each of the spinning units after start of the
air spinning machine includes the condition that the ad-
ditive temperature that is detected by the temperature
detection section reaches a predetermined temperature.
[0043] Accordingly, formation of the yarn is not started
when the additive temperature does not reach the pre-
determined temperature. This can prevent formation of
the yarn with low quality.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0044]

Fig. 1 is a plan view showing an overall configuration
of a fine spinning machine according to one embod-
iment of the present invention.
Fig. 2 is a side view showing a spinning unit and a
yarn joining cart.
Fig. 3 is a configuration showing an air distribution
device and an additive supply device.
Fig. 4 is a graph showing a relationship between the
kinetic viscosity and the temperature of an additive.

EMBODIMENT FOR CARRYING OUT THE INVENTION

[0045] Next, a fine spinning machine (air spinning ma-
chine) 1 according to one embodiment of the present
invention will be described with reference to drawings.
[0046] The fine spinning machine 1 shown in Fig. 1
includes a blower box 80, a motor box 5, a plurality of
spinning units 2 arranged side by side, and a yarn joining
cart 3.
[0047] A compressed air supply section 65 for supply-
ing a compressed air to each of the spinning units 2 is
provided inside the blower box 80. A blower (not shown)
is arranged in the blower box 80. The blower supplies
negative pressure to each of the spinning units 2.
[0048] A common driving source (not shown) for each
of the spinning units 2, a central control device 4, a display
51, and an operation unit 52 are arranged in the motor
box 5.
[0049] The central control device 4 intensively manag-
es and controls each component of the fine spinning ma-
chine 1. The central control device 4 is configured as a
known computer having a CPU, a ROM, and a RAM, etc.
(not shown). The central control device 4 is connected
to the unit control section 50 (see Fig. 2) provided in each
of the spinning units 2 via a signal line (not shown). The
display 51 can display settings for each of the spinning
units 2, information on a state of each of the spinning
units 2, and the like. An operator operates the operation
unit 52, and thereby the type and/or addition amount of
additive which will be described later, can be set. In this
embodiment, although each of the spinning units 2 in-
cludes the unit control section 50, the predetermined
number (two, four, or eight) of spinning units 2 may share
the one unit control section 50.
[0050] As shown in Fig. 1, each of the spinning units
2 mainly includes a draft device 7, a spinning device 9,
a yarn accumulation device 12, and a winding device 13,
which are arranged in order from upstream to down-
stream. The terms "upstream" and "downstream" herein
refer to upstream and downstream, in a traveling direc-
tion of a sliver 15, a fiber bundle 8, and a spun yarn 10,
at a time of winding the spun yarn (yarn) 10.
[0051] The draft device 7 is provided near an upper
end of a frame 6 of the fine spinning machine 1. As shown

in Fig. 2, the draft device 7 has four pairs of draft rollers,
which are a pair of back rollers 16, a pair of third rollers
17, a pair of middle rollers 19, and a pair of front rollers
20, in order from the upstream side. An apron belt 18 is
provided with respect to each roller in the pair of middle
rollers 19.
[0052] The draft device 7 transports the sliver 15 that
is supplied from a sliver case (not shown) while sand-
wiching the sliver 15 between the rollers included in the
pair of draft rollers. Thereby, the sliver 15 is stretched
(drafted) to a predetermined fiber amount (or thickness)
and the fiber bundle 8 is formed. The fiber bundle 8
formed by the draft device 7 is supplied to the spinning
device 9.
[0053] The spinning device (air spinning device) 9 in-
cludes a fiber guide section (not shown), a spinning
chamber, a swirling airflow current generation nozzle,
and a hollow guide shaft. The fiber guide section guides
the fiber bundle 8 supplied from the draft device 7 into
the spinning chamber. The swirling airflow current gen-
eration nozzle is arranged around a path on which the
fiber bundle 8 travels. The swirling airflow current gen-
eration nozzle generates a swirling airflow current inside
the spinning chamber by injecting the compressed air.
Such swirling airflow current causes each fiber end of
the plurality of fibers that constitute the fiber bundle 8 to
be inverted and swirled. The hollow guide shaft guides
the formed spun yarn (yarn) 10 from the inside of the
spinning chamber to the outside of the spinning device
9. As such, the spinning device 9 forms the spun yarn 10
by applying twists to the fiber bundle 8 that is supplied
from the draft device 7 by using the swirling airflow current
that is generated by injecting the compressed air from a
spinning nozzle into the spinning chamber. Then, the
spinning device 9 supplies the spun yarn 10 to the de-
vices in a downstream side.
[0054] The yarn accumulation device 12 is provided
downstream of the spinning device 9. As shown in Fig.
2, the yarn accumulation device 12 includes the yarn ac-
cumulation roller 14, and a motor 25 for rotationally driv-
ing the yarn accumulation roller 14.
[0055] The yarn accumulation roller 14 temporarily ac-
cumulates the spun yarn 10 by winding a certain amount
of the spun yarn 10 on an outer peripheral surface there-
of. The yarn accumulating roller 14 pulls the spun yarn
10 from the spinning device 9 and transports the spun
yarn 10 to the downstream side at a predetermined speed
by being rotated at a predetermined rotational speed with
the spun yarn 10 wound on the outer peripheral surface
thereof.
[0056] As such, since the yarn accumulating device 12
can temporarily accumulate the spun yarn 10 on the outer
peripheral surface of the yarn accumulating roller 14, the
yarn accumulating device 12 can function as a kind of
buffer of the spun yarn 10. The buffering function of the
yarn accumulating device 12 avoids troubles (for exam-
ple, slackening and the like of the spun yarn 10) caused
by a mismatch in a spinning speed of the spinning device
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9 and a winding speed (a traveling speed of the spun
yarn 10 being wound into a package 45 which will be
described later) due to some reason.
[0057] A yarn monitoring device 59 is provided be-
tween the spinning device 9 and the yarn accumulation
device 12. The spun yarn 10 that is formed in the spinning
device 9 passes through the yarn monitoring device 59
before being wound by the yarn accumulation device 12.
[0058] The yarn monitoring device 59 monitors the
quality (thickness and the like) of the traveling spun yarn
10 by using a light transmission sensor, and detects a
yarn defect included in the spun yarn 10 (portions having
the abnormality in the thickness and the like of the spun
yarn 10, and/or foreign matters etc.). The yarn monitoring
device 59 transmits a yarn defect detection signal to the
unit control section 50 when the yarn defect of the spun
yarn 10 is detected. The yarn monitoring device 59 may
monitor the quality of the spun yarn 10 by using a light
reflective sensor or capacitance sensor, for example, not
limited to the light transmission sensor.
[0059] The unit control section 50 controls to cut the
spun yarn 10 by controlling to stop drive of the spinning
device 9 and/or the draft device 7, upon receipt of the
yarn defect detection signal from the yarn monitoring de-
vice 59. That is, the spinning device 9 has the function
as a cutting section for cutting the spun yarn 10 when
the yarn monitoring device 59 detects the yarn defect.
The spun yarn 10 may be cut by using a cutter.
[0060] The winding device 13 includes a cradle arm
71, a winding drum 72, and a traverse guide 76. The
cradle arm 71 is swingably supported around a support-
ing shaft 73. The cradle arm 71 can rotatably support a
bobbin 48 (that is, the package 45) for winding the spun
yarn 10. The winding drum 72 is rotated in contact with
the outer peripheral surface of the bobbin 48 or the pack-
age 45, and thereby the package 45 is rotationally driven
in a winding direction. The winding device 13 drives the
winding drum 72 by an electric motor (not shown) while
causing the traverse guide 76 to reciprocatingly move by
using a driving member (not shown). As a result, the spun
yarn 10 is wound into the package 45 while being tra-
versed.
[0061] As shown in Fig. 1, a rail 41 is provided in the
frame 6 of the spinning machine 1 along the direction in
which the spinning units 2 are arranged side by side. The
yarn joining cart 3 that is configured to travel on the rail
41 performs a yarn joining work with respect to the spin-
ning unit 2 in which the yarn breakage has occurred.
[0062] As shown in Fig. 1 etc., the yarn joining cart 3
includes a traveling wheel 42, a yarn joining device 43,
a yarn catching section (a suction pipe 44 and a suction
mouth 46), and a cart control section 70.
[0063] The suction pipe 44 generates a suction air
stream at its tip, which can suck and catch the spun yarn
10 from the spinning device 9. The suction mouth 46
generates a suction air stream at its tip, which can suck
and catch the spun yarn 10 from the package 45 that is
supported by the winding device 13. The suction pipe 44

and the suction mouth 46 are swung with the caught spun
yarn 10, and thereby guide the spun yarn 10 to a position
where the spun yarn 10 can be introduced to the yarn
joining device 43.
[0064] The yarn joining device 43 joins the spun yarn
10 from the spinning device 9 that is guided by the suction
pipe 44 and the spun yarn 10 from the package 45 that
is guided by the suction mouth 46. In this embodiment,
the yarn joining device 43 is a splicer device in which the
yarn ends are twisted by using the swirling airflow current.
The yarn joining device 43 is not limited to the above-
described splicer device. For example, a mechanical
knotter etc. may be adapted.
[0065] The cart control section 70 is configured as a
known computer having a CPU, a ROM, and a RAM, etc.
(not shown). The cart control section 70 controls the op-
eration of each component included in the yarn joining
cart 3, and thereby controls the yarn joining work per-
formed by the yarn joining cart 3.
[0066] Next, a configuration of which the compressed
air and the additive are supplied to each of the spinning
units 2, in the fine spinning machine 1, will be detailedly
described.
[0067] The fine spinning machine 1 further includes a
compressed air supply device 60 and an additive supply
device (additive supply section) 90. The compressed air
supply device 60 includes a first main pipe (compressed
air supply pipe) 61, a second main pipe 62, a first branch
pipe 63 and a second branch pipe 64 for the number of
spinning units, and a compressed air supply section 65 .
[0068] The compressed air supply section 65 is ar-
ranged in a frame end portion, for example. The com-
pressed air supply section 65 is constituted by a regula-
tor, for example. The compressed air supply section 65
adjusts the pressure of the air pumped by an air pumping
device 66 and supplies the compressed air after a pres-
sure adjustment to the first main pipe 61 and the second
main pipe 62. The air pumping device 66 is constituted
by an electric compressor, for example. The air pumping
device 66 is installed in a factory in which the fine spinning
machine 1 is operated.
[0069] The first main pipe 61 and the second main pipe
62 are arranged so as to extend in parallel or substantially
in parallel with the direction in which the plurality of spin-
ning units 2 is arranged side by side. The first main pipe
61 and the second main pipe 62 are commonly provided
for each of the spinning units 2, and guide the com-
pressed air supplied from the compressed air supply sec-
tion 65 to each of the spinning units 2.
[0070] In the direction to which the compressed air
flows, a first main valve 81 is provided in an end portion
in the upstream side of the first main pipe 61, and a sec-
ond main valve 82 is provided in an end portion in the
upstream side of the second main pipe 62. In the first
main pipe 61, the first main valve 81 is located upstream
of the first branch pipe 63 that is branched from the first
main pipe 61 to each of the spinning units 2. In the second
main pipe 62, the second main valve 82 is located up-
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stream of the second branch pipe 64 that is branched
from the second main pipe 62 to each of the spinning
units 2. The central control device 4 controls opening and
closing of the first main valve 81 and the second main
valve 82. The operator may manually perform opening
and closing of the first main valve 81 and the second
main valve 82, not limited to a control by the central con-
trol device 4.
[0071] The central control device 4 controls opening
and closing of the first main valve 81 and the second
main valve 82, which can switch supply/supply stop of
the compressed air with respect to each of the spinning
units 2 via the first main pipe 61 and the second main
pipe 62. Either one of the first main valve 81 and the
second main valve 82 is selected and then closed, which
can switch the path through which the compressed air
that is supplied from the compressed air supply section
65 flows.
[0072] In the first main pipe 61, the misty additive is
supplied from the additive supply device 90, at a position
between the first main valve 81 and the first branch pipe
63 branched toward the spinning unit 2 that is located in
the most upstream side in the direction to which the com-
pressed air flows. That is, the compressed air that is dis-
tributed and supplied to each of the spinning units 2 via
the first main pipe 61 is mixed with the misty additive. On
the other hand, the additive is not supplied from the ad-
ditive supply device 90 to the second main pipe 62.
[0073] In the following description, the compressed air
including the misty additive may be referred to as a wet
air. The compressed air (the air without the additive) that
is supplied to each of the spinning units 2 via the second
main pipe 62 may be referred to as a dry air.
[0074] In the above-described configuration, the cen-
tral control device 4 controls opening and closing of the
first main valve 81 and the second main valve 82, and
thereby the compressed air that is supplied to the spin-
ning device 9 of each of the spinning units 2 can be
switched between the wet air and the dry air.
[0075] For example, a chemical agent for preventing
accumulation of the oil in the spinning device 9, or water,
etc. can be used as the additive to be supplied to the first
main pipe 61. In a case of using the chemical agent, the
chemical agent capable of applying at least one function
such as antibacterial action, deodorization, odor-resist-
ant, wax, etc. to the spun yarn 10 can be selected.
[0076] The first branch pipe 63 is provided for each of
the spinning units 2 one by one. One end of each first
branch pipe 63 is connected to the first main pipe 61, and
the other end is connected to the spinning device 9 of
each of the spinning units 2. The first branch pipe 63
guides the wet air flowing through the first main pipe 61
to the spinning device 9 of each of the spinning units 2.
[0077] A first supply valve 83 is provided in the first
branch pipe 63. The first supply valve 83 is constituted
by a control valve, for example. The first supply valve 83
is controlled by the unit control section 50. The unit control
section 50 controls opening and closing of the first supply

valve 83, which can switch supply/supply stop of the wet
air with respect to the spinning device 9.
[0078] The second branch pipe 64 is provided for each
of the spinning units 2 one by one. One end of each sec-
ond branch pipe 64 is connected to the second main pipe
62, and the other end is connected to the spinning device
9 of each of the spinning units 2. The second branch pipe
64 guides the dry air flowing through the second main
pipe 62 to the spinning device 9 of each of the spinning
units 2.
[0079] A second supply valve 84 is provided in the sec-
ond branch pipe 64. The second supply valve 84 is con-
stituted by the control valve, for example. The second
supply valve 84 is controlled by the unit control section
50. The unit control section 50 controls opening and clos-
ing of the second supply valve 84, which can switch sup-
ply/supply stop of the dry air with respect to the spinning
device 9.
[0080] The operator operates the operation unit 52,
which can switch the compressed air supplied to the spin-
ning device 9, either one of the wet air or the dry air.
[0081] The additive supply device 90 functions as a
supply source of the additive that is supplied to the fiber
bundle 8. The additive supply device 90 includes a com-
pressed air inlet tube 91, a pressure adjusting device 92,
an additive accumulation tank 93, and an additive supply
pipe 94.
[0082] The compressed air inlet tube 91 guides the
compressed air flowing through the first main pipe 61
guides to the additive accumulation tank 93. One end of
the compressed air inlet tube 91 is connected to the first
main pipe 61 in a downstream side of the first main valve
81, and the other end is connected to a mist generating
nozzle 95 that is provided inside the additive accumula-
tion tank 93.
[0083] The mist generating nozzle 95 is arranged in
the liquid additive that is accumulated in the additive ac-
cumulation tank 93. The mist generating nozzle 95 gen-
erates the misty additive (hereinafter, may be referred to
as an additive mist) by bubbling the compressed air in
the liquid additive.
[0084] The pressure adjusting device 92 adjusts the
pressure inside the additive accumulation tank 93 by ad-
justing the pressure of the compressed air to be intro-
duced into the additive accumulation tank 93. The pres-
sure adjusting device 92 can be constituted by a booster
regulator and/or an electric compressor, for example.
The pressure adjusting device 92 is controlled by the
central control device 4. When the pressure adjusting
device 92 includes the booster regulator, a booster ratio
of the booster regulator may be automatically controlled
by the central control device 4 or may be manually
switched.
[0085] The additive accumulation tank 93 is a pressure
vessel for accumulating the additive. The additive accu-
mulation tank 93 includes an accumulation amount de-
tection section 93a for detecting an accumulated amount
of additive. As shown in Fig. 3, the liquid additive is ac-
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cumulated inside the additive accumulation tank 93. Due
to the above-described bubbling, the additive mist is filled
in the air above a liquid level of the additive inside the
additive accumulation tank 93. The pressure inside the
additive accumulation tank 93 is adjusted higher than the
pressure inside the first main pipe 61, and thereby the
air including the additive mist is pumped into the first main
pipe 61 via the additive supply pipe 94.
[0086] The additive supply pipe 94 guides the additive
mist inside the additive accumulation tank 93 to the first
main pipe 61. One end of the additive supply pipe 94 is
inserted into an upper space of the additive accumulation
tank 93, and the other end is connected to the first main
pipe 61.
[0087] The additive supply pipe 94 is connected to the
first main pipe 61. A portion where the additive supply
pipe 94 is connected to the first main pipe 61 is located
downstream of the portion where the compressed air inlet
tube 91 is connected to the first main pipe 61, in a direc-
tion to which the compressed air flows. This can prevent
the additive mist that is supplied into the first main pipe
61 via the additive supply pipe 94 from returning into the
additive accumulation tank 93 via the compressed air
inlet tube 91.
[0088] A portion where the additive supply pipe 94 is
connected to the first main pipe 61 is located upstream
of the portion where the first branch pipe 63 that is located
in the most upstream side is connected to the first main
pipe 61. Accordingly, the additive mist can be distributed
and supplied with respect to the first branch pipe 63 in
each of the spinning units 2.
[0089] A check valve 96 is preferably provided in the
additive supply pipe 94. Accordingly, for example, when
the pressure adjusting device 92 has stopped, a backflow
of the compressed air that is caused by a pressure drop
in the additive accumulation tank 93 can be prevented.
[0090] As described above, the additive mist that is
supplied into the first main pipe 61 is supplied to the spin-
ning device 9 of each of the spinning units 2 via the first
branch pipe 63, together with the compressed air flowing
through the first main pipe 61.
[0091] That is, a part of the first main pipe 61 and the
first branch pipe 63 are included in an additive supply
path for supplying the additive from the additive supply
device 90 to the spinning device 9 of each of the spinning
units 2.
[0092] A part of the first main pipe 61(specifically, a
portion on the downstream side where the additive supply
pipe 94 is connected to the first main pipe 61) is a com-
mon portion (a common supply section 86) in the plurality
of spinning units 2 of the additive supply path. Each of
the plurality of first branch pipes 63 that is branched from
the common supply section 86 is a branch supply section
in the additive supply path. As such, a part of a path for
supplying the compressed air to the spinning device 9 is
used as the additive supply path, and thereby it is unnec-
essary that the additive supply path is separately provid-
ed. This can simplify a configuration of the fine spinning

machine 1.
[0093] The central control device 4 adjusts the pres-
sure inside the additive accumulation tank 93 by control-
ling the pressure adjusting device 92. Accordingly, the
amount of additive to be supplied to the first main pipe
61 can be controlled.
[0094] The type and addition amount of additive to be
used for spinning is appropriately determined in consid-
eration of needs, etc. required for the yarn. The operator
appropriately operates the operation unit 52, and thereby
the type and addition amount of additive can be set in
the central control device 4. However, the central control
device 4 may automatically set the addition amount of
additive depending on materials of the sliver 15 to be
spun. The operator manually operates the pressure ad-
justing device 92 (including a case of switching the boost-
er regulator), the addition amount of additive may be
changed. The operator may change the type of additive
to be accumulated in the additive accumulation tank 93
depending on the materials of the sliver 15 to be spun.
[0095] The central control device 4 includes a storage
section 40. The storage section 40 stores various setting
data relating to a preset additive. Such setting data is,
for example, the type of additive that is set in association
with the materials of the sliver 15, a setting addition
amount that is set in association with the type of additive,
a setting temperature that is set in association with the
type of additive, and the like. The setting temperature
may be set in association with the type and addition
amount of additive.
[0096] The central control device 4 recognizes the set-
ting addition amount that is stored in the storage section
40 as a target addition amount, based on the information
inputted by the operator via the operation unit 52 (based
on the type of materials of the sliver 15 and/or the type
of additive, etc.), and controls the pressure of the com-
pressed air that is supplied by the pressure adjusting
device 92.
[0097] As shown in Fig. 3, an addition amount detec-
tion section 97 is provided in the fine spinning machine
1 of this embodiment. The addition amount detection sec-
tion 97 is constituted by an optical sensor, for example.
In this embodiment, the addition amount detection sec-
tion 97 is arranged in the first main pipe 61. A position
where the addition amount detection section 97 is ar-
ranged in the first main pipe 61 is located downstream
of a portion where the additive supply pipe 94 is connect-
ed to the first main pipe 61, and located upstream of the
portion where the first branch pipe 63 in the most up-
stream side is connected to the first main pipe 61.
[0098] As shown in Fig. 3, in this embodiment, a trans-
parent section 98 is arranged in a part of the first main
pipe 61, and the addition amount detection section 97 is
mounted to the outside of the transparent section 98.
However, an arrangement is not limited to this configu-
ration. For example, the addition amount detection sec-
tion 97 may be provided inside the first main pipe 61.
[0099] A detection result of the addition amount detec-
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tion section 97 is transmitted to the central control device
4. When the difference between the addition amount
based on the detection result of the addition amount de-
tection section 97 and the target addition amount ex-
ceeds a predetermined value, the central control device
4 transmits an operation stop command to the unit control
section 50 and controls to stop a spinning operation in a
part of or all of the spinning units 2. This can prevent
deterioration in the yarn quality caused by spinning in a
state where the addition amount of additive is excessive
or insufficient.
[0100] The fine spinning machine 1 of this embodiment
further includes an additive heating section (heating sec-
tion) 21 and an additive temperature detection section
(temperature detection section) 22. The additive heating
section 21 and the additive temperature detection section
22 are arranged in the additive supply device 90.
[0101] The central control device 4 controls the oper-
ation of the additive heating section 21 based on the ad-
ditive temperature that is detected in the additive tem-
perature detection section 22 during the operation of
each of the spinning units 2 (that is, during spinning).
[0102] The additive heating section 21 is constituted
by a heating device with a heating function. As shown in
Fig. 3, the additive heating section 21 is mounted to a
wall surface of the additive accumulation tank 93, for ex-
ample. The additive heating section 21 is preferably
mounted on an outer wall surface of the additive accu-
mulation tank 93, and mounted near a position where the
mist generating nozzle 95 is arranged. This can easily
adjust the temperature of the additive mist generated by
bubbling. The additive heating section 21 may be provid-
ed near the additive accumulation tank 93 or inside the
additive accumulation tank 93, for example. In this em-
bodiment, although the additive heating section 21 has
both functions of heating and cooling, the cooling function
may be omitted.
[0103] The additive temperature detection section 22
is constituted by a temperature sensor, for example. The
additive temperature detection section 22 of this embod-
iment is mounted to the outer wall surface of the additive
accumulation tank 93. The additive temperature detec-
tion section 22 detects the temperature of a wall portion
of the additive accumulation tank 93, and thereby detects
the temperature of the additive that is accumulated inside
the additive accumulation tank 93, but this is not limited
thereto. The additive temperature detection section 22
may be provided inside the additive accumulation tank
93.
[0104] A stirring device (not shown) is provided inside
the additive accumulation tank 93. Accordingly, the ad-
ditive can be evenly heated, and thereby fluctuate of the
additive temperature inside the additive accumulation
tank 93 can be prevented. Therefore, even when the ad-
ditive temperature detection section 22 is mounted to the
outer wall surface of the additive accumulation tank 93,
the temperature of the additive that is accumulated inside
the additive accumulation tank 93 can be accurately de-

tected.
[0105] The central control device 4 sets a setting tem-
perature that is set in the storage section 40 as a target
temperature of the additive heating section 21 based on
the type and addition amount of additive that is supplied
to each of the spinning units 2, and controls the operation
of the additive heating section 21. For example, when
the temperature in an installation environment of the fine
spinning machine 1 is higher than the target temperature,
the additive heating section 21 cools the additive under
control of the central control device 4. On the contrary,
when the temperature in the installation environment of
the fine spinning machine 1 is lower than the target tem-
perature, the additive heating section 21 heats the addi-
tive under control of the central control device 4. Accord-
ingly, the additive temperature can be maintained so as
to effectively exert detergency. The target temperature
can be set to an appropriate temperature 20 °C or more
and 60° C or less.
[0106] Fig. 4 is a graph showing a relationship between
the temperature and the kinetic viscosity in three types
of additives A, B, and C. As the temperature in any type
of additive increases, the kinetic viscosity tends to de-
crease. For example, when the type B of additive is used,
the central control device 4 controls so that the additive
temperature is within a temperature range indicated by
an outline arrow in the horizontal direction. With this con-
trol, the kinetic viscosity of the additive can be maintained
within a range indicated by the outline arrow in the vertical
direction.
[0107] The kinetic viscosity of the additive is appropri-
ately maintained, which can maintain sprayability and
can keep a spray amount (addition amount) of the addi-
tive constant. Therefore, fluctuate of the addition amount
of additive caused by a change in the kinetic viscosity of
the additive can be prevented, and the quality of the spun
yarn 10 to be spun can be satisfactorily maintained. The
range of the kinetic viscosity of the additive is preferably
5 3 10-6 or more and 50 3 10-6 or less, for example.
[0108] The additive temperature is maintained within
a relatively high range, and thereby a low surface tension
of the additive can be maintained. This can improve wet-
tability on a contaminated surface, easily permeate the
additive such as a cleaning solution, and expect improve-
ment in detergency.
[0109] Next, other controls performed by the central
control device 4 will be described.
[0110] In the start of the fine spinning machine 1, when
the additive temperature does not reach the predeter-
mined temperature, the central control device 4 does not
controls to start operation (spinning) in each of the spin-
ning units 2 and controls that the additive heating section
21 heats the additive.
[0111] Specifically, the fine spinning machine 1 is pow-
ered on and the operator performs a predetermined op-
eration, and then the fine spinning machine 1 is started.
When the fine spinning machine 1 is started, the central
control device 4 immediately starts a temperature control
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of the additive by the additive heating section 21 and the
additive temperature detection section 22. After that, the
central control device 4 waits until a predetermined con-
dition (hereinafter, referred to as a spinning start condi-
tion) for causing each of the spinning units 2 to start form-
ing the spun yarn 10 is met while continuing the temper-
ature control of the additive. When the spinning start con-
dition is met, the central control device 4 transmits a spin-
ning start enable signal to the unit control section 50 of
each of the spinning units 2 and controls to start spinning
in each of the spinning units 2.
[0112] The spinning start condition includes a condi-
tion that the additive temperature reaches the predeter-
mined temperature near the above-described target tem-
perature. This can prevent forming of the spun yarn 10
with a low quality. The spinning start condition may in-
clude various conditions that, for example, a warm-up
operation of the above-described blower has completed
(specifically, a static pressure of the blower is equal to
or higher than the predetermined value).
[0113] For example, when each of the spinning units
2 performs spinning, the central control device 4 monitors
the additive temperature that is detected by the additive
temperature detection section 22. Accordingly, the cen-
tral control device 4 determines whether or not the ab-
normality has occurred in the additive temperature. For
example, a malfunction of the additive heating section
21 may cause the abnormality in the temperature.
[0114] When the additive temperature that is detected
in the additive temperature detection section 22 is out of
the predetermined range, the central control device 4 de-
termines that the abnormality has occurred in the additive
temperature and transmits an operation stop command
to the unit control section 50. As a result, spinning in a
part of or all of the spinning units 2 is stopped. As such,
when the abnormality has occurred in the additive tem-
perature, spinning can be automatically stopped. There-
fore, deterioration in the yarn quality can be prevented.
[0115] As described above, the fine spinning machine
1 of this embodiment includes the plurality of spinning
units 2, the additive supply device 90, the additive supply
path, the additive heating section 21, the additive tem-
perature detection section 22, and the central control de-
vice 4. Each of the spinning units 2 having at least the
draft device 7 and the spinning device 9 forms and winds
the spun yarn 10. The additive supply device 90 is an
additive supply source for supplying the additive. The
additive supply path guides the additive from the additive
supply device 90 to the spinning device 9 in each of the
spinning units 2. The additive heating section 21 that is
provided in the additive supply device 90 heats the ad-
ditive. The additive temperature detection section 22 that
is provided in the additive supply device 90 detects the
additive temperature. The central control device 4 con-
trols the operation of the additive heating section 21
based on the detection result of the additive temperature
detection section 22.
[0116] Accordingly, since the additive temperature can

be appropriately maintained, an effect of which the ad-
ditive suppresses the accumulation of oil can be stabi-
lized. Therefore, the yarn quality can be satisfactorily
maintained.
[0117] The fine spinning machine 1 of this embodiment
includes the storage section 40. The storage section 40
stores the setting addition amount that is preset depend-
ing on the type of additive. The central control device 4
sets the setting addition amount that is obtained from the
storage section 40 as the target addition amount of the
additive to be supplied to the spinning device 9, based
on the type of additive.
[0118] Accordingly, the addition amount can be appro-
priately and automatically set based on the type of set
additive or detected additive.
[0119] The fine spinning machine 1 of this embodiment
includes the storage section 40. The storage section 40
stores the setting temperature that is preset depending
on the type of additive. The central control device 4 sets
the setting temperature that is obtained from the storage
section 40 as the target temperature of the additive heat-
ing section 21, based on the type of additive.
[0120] Accordingly, the target temperature with re-
spect to the additive can be appropriately and automat-
ically set.
[0121] The fine spinning machine 1 of this embodiment
includes the storage section 40. The storage section 40
stores the setting temperature that is preset depending
on the type and addition amount of additive. The central
control device 4 sets the setting temperature that is ob-
tained from the storage section 40 as the target temper-
ature of the additive heating section 21, based on the
type and addition amount of additive.
[0122] Accordingly, the target temperature with re-
spect to the additive can be further appropriately set by
considering the addition amount of additive.
[0123] In the fine spinning machine 1 of this embodi-
ment, the additive supply device 90 includes the additive
accumulation tank 93 for accumulating the additive. The
additive supply device 90 is commonly provided for the
plurality of spinning units 2. The additive heating section
21 is provided in the additive accumulation tank 93.
[0124] Accordingly, heating with respect to the additive
to be supplied to the plurality of spinning units 2 can be
achieved with a simple configuration.
[0125] In the fine spinning machine 1 of this embodi-
ment, the additive temperature detection section 22 that
is provided in the additive accumulation tank 93 detects
the temperature of the additive inside the additive accu-
mulation tank 93.
[0126] Accordingly, the temperature of the additive to
be supplied to the plurality of spinning units 2 can be
recognized with a simple configuration.
[0127] In the fine spinning machine 1 of this embodi-
ment, when the additive temperature that is detected by
the additive temperature detection section 22 is out of
the predetermined range, the central control device 4
controls to stop forming the spun yarn 10 in a part of or
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all of the spinning units 2.
[0128] Accordingly, forming of the spun yarn 10 can
be automatically stopped when the abnormality has oc-
curred in the additive temperature. Therefore, deteriora-
tion in the yarn quality can be prevented.
[0129] In the fine spinning machine 1 of this embodi-
ment, the additive supply path includes the common sup-
ply section 86 and the first branch pipe 63. The common
supply section 86 is commonly provided for the plurality
of spinning units 2. The first branch pipe 63 is branched
from the common supply section 86 to each of the spin-
ning units 2. The additive from the additive supply device
90 is supplied to the common supply section 86 that is
located upstream of each first branch pipe 63 in each of
the spinning units 2, in an additive flowing direction.
[0130] Accordingly, a simple configuration of which the
additive is supplied to the plurality of spinning units 2 can
be achieved.
[0131] The fine spinning machine 1 of this embodiment
includes the first main pipe 61. The first main pipe 61
supplies the compressed air to each of the spinning units
2. A part of the first main pipe 61 is included in the additive
supply path. The additive supply device 90 changes the
liquid additive to a misty additive and then supplies to the
first main pipe 61.
[0132] Accordingly, the existing pipe can constitute the
additive supply path, and thereby a configuration of the
fine spinning machine 1 can be simplified.
[0133] In the fine spinning machine 1 of this embodi-
ment, the spinning device 9 is an air spinning device
adapted to form the spun yarn 10 by applying twists to
the fiber bundle 8 by using the swirling airflow current.
The first main pipe 61 supplies the compressed air for
generating the swirling airflow current in the spinning de-
vice 9.
[0134] Accordingly, the additive can be supplied into
the spinning device 9 by utilizing the existing configura-
tion, and thereby the configuration of the fine spinning
machine 1 can be simplified.
[0135] The fine spinning machine 1 of this embodiment
includes the addition amount detection section 97 for de-
tecting the addition amount of additive which flows
through the additive supply path.
[0136] Accordingly, the addition amount of additive to
be supplied to each of the spinning units 2 can be more
accurately controlled.
[0137] In the fine spinning machine 1 of this embodi-
ment, the addition amount detection section 97 is con-
stituted by the optical sensor.
[0138] Accordingly, the addition amount detection sec-
tion 97 with high precision can be easily configured.
[0139] In the fine spinning machine 1 of this embodi-
ment, when the difference between the addition amount
detected in the addition amount detection section 97 and
the set target addition amount exceeds the predeter-
mined value, the central control device 4 controls to stop
forming the spun yarn 10 in a part of or all of the spinning
units 2.

[0140] Accordingly, spinning can be automatically
stopped when the abnormality has occurred in the addi-
tion amount of additive. Therefore, deterioration in the
yarn quality can be prevented.
[0141] In the fine spinning machine 1 of this embodi-
ment, a condition that the central control device 4 controls
to start forming the spun yarn 10 in each of the spinning
units 2 after start of the fine spinning machine 1 includes
the condition that the additive temperature that is detect-
ed by the additive temperature detection section 22
reaches the predetermined temperature.
[0142] Accordingly, formation of the spun yarn 10 is
not started when the additive temperature does not reach
the predetermined temperature. This can prevent forma-
tion of the spun yarn 10 with low quality.
[0143] Although a preferred embodiment of the
present invention has been described above, the above-
described configuration can be modified, for example, as
follows.
[0144] The additive supply device 90 may be provided
for each of the spinning units 2, or may be commonly
provided for the plurality of spinning units 2 (but not all
of the spinning units 2). In this case, when the additive
temperature that is detected by the additive temperature
detection section 22 is out of the predetermined range,
the central control device 4 controls to stop spinning in
the one spinning unit 2 (or the plurality of spinning units
2) corresponding to the additive temperature detection
section 22.
[0145] The additive supply device 90 may be covered
with a heat-insulating member. Accordingly, energy sav-
ing can be achieved.
[0146] The additive supply device 90 may have an
overheat prevention device for preventing an excess
temperature rise in the additive.
[0147] The temperature of the misty additive may be
indirectly adjusted by adjusting the temperature of the
compressed air as a carrier of the misty additive. For
example, it is conceivable that a heating and cooling de-
vice having a function to heat and cool the compressed
air is provided in the first main pipe 61. Such heating and
cooling device can be installed on the upstream side of
a position where the first branch pipe 63 in the most up-
stream side is connected to the first main pipe 61, in the
direction to which the wet air flows, for example. It is
conceivable that the heating and cooling device is also
a kind of additive heating section.
[0148] At least one heating section may be provided
in the middle of the first main pipe 61 commonly provided
for the plurality of spinning units 2.
[0149] Instead of the additive accumulation tank 93,
the additive temperature detection section 22 may be
provided in the additive supply pipe 94, etc. When the
additive temperature detection section 22 is provided in
the additive supply pipe 94, the additive temperature de-
tection section 22 is preferably provided between the ad-
ditive accumulation tank 93 and the check valve 96, in
view of a detection accuracy of the additive temperature.
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[0150] In the first main pipe 61, the additive tempera-
ture detection section 22 may be mounted to a portion
corresponding to the spinning unit 2 located in the most
downstream side, in the direction to which the wet air
flows. The additive temperature detection section 22 may
be mounted to the first branch pipe 63.
[0151] The wet air/dry air may be supplied to each of
the spinning units 2 by controlling the operation of the
additive supply device 90 and switching supply/supply
stop of the additive to the first main pipe 61. In this case,
the second main pipe 62 can be omitted.
[0152] Each downstream portion of the first branch
pipe 63 and the second branch pipe 64 may be merged
and then connected to the spinning device 9. In this case,
a switching valve is provided in such merged portion, and
thereby supply/supply stop of the wet air and the dry air
may be switched.
[0153] The additive supply device 90 may mist the liq-
uid additive to be accumulated, by using materials of ven-
turi effect.
[0154] Instead of or in addition to a configuration of
which the addition amount is adjusted by controlling the
pressure of the compressed air that is supplied by the
pressure adjusting device 92, the kinetic viscosity may
be changed by adjusting the additive temperature, and
then the addition amount may be adjusted by utilizing a
change of spray amount depending on the kinetic vis-
cosity.
[0155] Instead of the yarn joining cart 3, the yarn joining
device may be provided in each of the spinning units 2.
[0156] The spinning machine 1 is configured as an air
jet spinning machine in which the spun yarn 10 travels
from bottom to top, with respect to the machine frame of
the fine spinning machine 1.
[0157] Instead of the above-described additive supply
device 90, an additive supply device including the addi-
tive accumulation tank 93 and the additive supply pipe
may be used. In the additive supply device, an additive
supply port is provided in an end portion of the additive
supply pipe. The additive supply port is arranged near
the spinning device 9, in the upstream side of the spinning
device 9 in the direction to which the fiber bundle 8 flows,
for example. Therefore, the additive is guided to between
the draft device 7 and the spinning device 9. The additive
supply device supplies the liquid additive to the fiber bun-
dle 8 before (immediately before) being introduced into
the spinning device 9 via the additive supply port. The
liquid additive may be sprayed in mist to the fiber bundle
8, or may be applied to the fiber bundle 8 without misting.
The additive supply pipe is provided separately from
pipes (the first main pipe 61 and the second main pipe
62) for supplying the compressed air to each of the spin-
ning units 2. The additive supply pipe connects the ad-
ditive accumulation tank 93 and the additive supply port,
and guides the additive from the additive accumulation
tank 93 to the additive supply port. In this configuration,
the first main pipe 61 for supplying the wet air can be
omitted.

[0158] The additive can be supplied to the fiber bundle
8 at an arbitrary position between an outlet of the draft
device 7 and the outlet of the spinning device 9. The
outlet of the draft device 7 means the most downstream
side portion of the draft device 7 in the direction to which
the fiber bundle 8 flows. In this embodiment, the outlet
of the draft device 7 is a portion near a nip point of the
pair of front rollers 20. The outlet of the spinning device
9 means the most downstream portion of the spinning
device 9.
[0159] In this embodiment, the central control device
4 controls the additive temperature, and controls spin-
ning/spinning stop in each of the spinning units 2. How-
ever, spinning/spinning stop in each of the spinning units
2 may be controlled by a control device other than the
central control device 4. The central control device 4 may
be achieved with one computer, or may be achieved with
a number of computers.

Claims

1. An air spinning machine (1) comprising:

a plurality of spinning units (2) including at least
a draft device (7) and a spinning device (9), the
plurality of spinning units adapted to form and
wind a yarn;
at least one additive supply section (90) that is
an additive supply source adapted to supply an
additive;
an additive supply path adapted to guide the ad-
ditive from the additive supply section (90) to
between the draft device (7) and the spinning
device (9) in each of the spinning units (2) or to
guide to the spinning device in each of the spin-
ning units (2);
a heating section (21) that is provided in the ad-
ditive supply section (90), the heating section
(21) adapted to heat the additive;
a temperature detection section (22) that is pro-
vided in the additive supply section (90), the tem-
perature detection section (22) adapted to de-
tect an additive temperature; and
a control section (50) adapted to control opera-
tion of the heating section (21) based on a de-
tection result of the temperature detection sec-
tion (22).

2. The air spinning machine (1) according to claim 1,
wherein
a storage section (40) adapted to store a setting ad-
dition amount that is preset depending on a type of
additive is provided,
the control section (50) is adapted to set the setting
addition amount that is obtained from the storage
section (40) as a target addition amount of additive
to be supplied to between the draft device (7) and
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the spinning device (9) or supplied to the spinning
device (9), based on the type of additive.

3. The air spinning machine (1) according to claim 1 or
2, wherein
a storage section (40) adapted to store a setting tem-
perature that is preset depending on a type of addi-
tive is provided,
the control section (50) is adapted to set the setting
temperature that is obtained from the storage section
(40) as a target temperature of the heating section
(21), based on the type of additive.

4. The air spinning machine (1) according to claim 1 or
2, wherein
a storage section (40) adapted to store the setting
temperature that is preset depending on the type and
addition amount of additive is provided,
the control section (50) is adapted to set the setting
temperature that is obtained from the storage section
(40) based on the type and addition amount of ad-
ditive, as the target temperature of the heating sec-
tion (21).

5. The air spinning machine (1) according to any one
of claims 1 to 4, wherein
an additive accumulation tank (93) adapted to accu-
mulate the additive is provided in the additive supply
section (90),
the additive accumulation tank (93) is commonly pro-
vided for the plurality of spinning units (2),
the heating section (21) is provided in the additive
accumulation tank (93).

6. The air spinning machine (1) according to claim 5,
wherein
the temperature detection section (22) is provided in
the additive accumulation tank (93), and is adapted
to detect the additive temperature inside the additive
accumulation tank (93).

7. The air spinning machine (1) according to any one
of claims 1 to 6, wherein
the control section (50) is adapted to control to stop
forming the yarn in a part of or all of the spinning
units (2) when the additive temperature that is de-
tected by the temperature detection section (22) is
out of a predetermined range.

8. The air spinning machine (1) according to any one
of claims 1 to 7, wherein
the additive supply path includes:

a common supply section (86) that is commonly
provided for the plurality of spinning units (2);
and
each of branch supply sections that is branched
from the common supply section (86) to each of

the spinning units (2), wherein
the additive supply section (90) is adapted to
supply the additive to the common supply sec-
tion (86) in an upstream side of each of the
branch supply sections, in an additive flowing
direction.

9. The air spinning machine (1) according to any one
of claims 1 to 8, wherein
a compressed air supply pipe (61) adapted to supply
a compressed air to each of the spinning units (2) is
provided,
at least a part of the compressed air supply pipe (61)
constitutes the additive supply path,
the additive supply section (90) is adapted to change
a liquid additive to a misty additive and to supply the
misty additive to the compressed air supply pipe (61).

10. The air spinning machine (1) according to claim 9,
wherein
the spinning device (9) is an air spinning device
adapted to form a yarn by applying twists to a fiber
bundle (8) by using a swirling airflow current,
the compressed air supply pipe (93) is adapted to
supply the compressed air for generating the swirling
airflow current in the air spinning device.

11. The air spinning machine (1) according to any one
of claims 1 to 4, wherein
an additive accumulation tank (93) adapted to accu-
mulate the additive is provided in the additive supply
section (90),
the additive accumulation tank (93) is provided in
each of the plurality of spinning units (2) respectively,
the temperature detection section (22) is provided in
the additive accumulation tank (93) and is adapted
to detect the additive temperature inside the additive
accumulation tank (93).

12. The air spinning machine (1) according to claim 11,
wherein
the control section (50) is adapted to control to stop
forming the yarn in the spinning unit (2) having the
temperature detection section (22) when the additive
temperature that is detected by the temperature de-
tection section (22) is out of a predetermined range.

13. The air spinning machine (1) according to any one
of claims 1 to 12, wherein
an addition amount detection section (97) adapted
to detect the addition amount of additive which flows
through the additive supply path is provided.

14. The air spinning machine (1) according to claim 13,
wherein
the addition amount detection section (97) is consti-
tuted by an optical sensor.
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15. The air spinning machine (1) according to claim 13
or 14, wherein
the control section (50) is adapted to control to stop
forming the yarn in a part of or all of the spinning
units (2) when the difference between the addition
amount that is detected by the addition amount de-
tection section (97) and the set target addition
amount exceeds a predetermined value.

16. The air spinning machine (1) according to any one
of claims 1 to 15, wherein
the spinning device (9) is an air spinning device
adapted to form a yarn by applying twists to a fiber
bundle (8) by using a swirling airflow current,
the additive supply section (90) is adapted to supply
a liquid additive to the fiber bundle (8) via an additive
supply port that is provided upstream of the air spin-
ning device, in a direction to which the fiber bundle
(8) travels.

17. The air spinning machine (1) according to claim 16,
wherein
the additive supply section (90) is adapted to supply
the liquid additive in mist or without misting, to the
fiber bundle (8) via the additive supply port.

18. The air spinning machine (1) according to any one
of claims 1 to 17, wherein
the control section (50) is adapted to control to start
forming the yarn in each of the spinning units (2) after
start of the air spinning machine (1) if a condition is
met, wherein the condition includes the condition that
the additive temperature that is detected by the tem-
perature detection section (22) reaches a predeter-
mined temperature.
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