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(57) A spinning machine (100) that produces a spun
yarn (Y) by spinning fibers using whirling airflow includes
an additive supplying device (3) that supplies an additive
to air to apply a prescribed function to the spun yarn (Y).
The additive supplying device (3) supplies the additive

Spinning machine and spun yarn producing method

for applying at least one of an antibacterial function, an
odor preventing function, an odor eliminating function,
and an unwinding function to the spun yarn (Y). A volume
of the additive to be supplied to the spun yarn (Y) is set
to at least 0.01% and at most 0.2% of a weight of the
produced spun yarn (Y) per unit length.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a spinning ma-
chine and a spun yarn producing method in which fibers
are spun using whirling airflow.

2. Description of the Related Art

[0002] Anair-jet spinning device that twists a fiber bun-
dle using whirling airflow to produce a spun yarn is con-
ventionally known. The air-jet spinning device supplies
air to a spinning chamber to generate whirling airflow,
and produces the spun yarn by whirling each fiber of a
fiber bundle (as disclosed in e.g. Japanese Unexamined
Patent Application Publication No.2009-1935).

[0003] Witharecentgrowinginterestinan antibacterial
property and a deodorizing property, a producing method
is being developed to apply an antibacterial function and
an odor preventing function to fibers or spun yarns. Spe-
cifically, as described in e.g. Japanese Unexamined Pat-
ent Application Publication No. 2009-270208, a method
for processing fibers or the like is known to immerse the
fibers or the like into an aqueous solution of inorganic
antibacterial compounds containing silver or the like that
has bactericidal and antibacterial effects to apply anti-
bacterial and odor preventing functions or the like to the
fibers.

[0004] According to the technology described in Jap-
anese Unexamined Patent Application Publication No.
2009-270208, the antibacterial function and the odor pre-
venting function are applied to fibers before spinning or
a yarn after spinning (a spun yarn) by immersing the fib-
ers or the yarn into the aqueous solution. In order to pro-
duce a yarn to which the antibacterial function and the
odor preventing function or the like have been applied,
an additional step of immersing the fibers or the spun
yarn into the aqueous solution needs to be introduced
into a process before or after the spinning process by an
air-jet spinning device. For this reason, such functionality
cannot be easily applied to the yarn.

SUMMARY OF THE INVENTION

[0005] An object of the present invention is to provide
a spinning machine and a spun yarn producing method
for applying functionality to a yarn without introducing an
additional process.#

This object is achieved by a spinning machine according
to claim 1, and by a method according to claim 8.
[0006] According to a first aspect of the presentinven-
tion, a spinning machine adapted to produce a spun yarn
by spinning fibers using whirling airflow includes an ad-
ditive supplying device adapted to supply an additive to
air to apply a prescribed function to the spun yarn. Ac-
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cordingly, the additive can be adhered to the fibers in a
spinning process. Consequently, functionality can be ap-
plied to the spun yarn without introducing an additional
process.

[0007] According to a second aspect of the present
invention, the additive supplying device is adapted to
supply an additive for applying at least one of an antibac-
terial function, an odor preventing function, an odor elim-
inating function, and an unwinding function to the spun
yarn. Accordingly, a prescribed function can be applied
to the spun yarn without introducing an additional proc-
ess.

[0008] According to athird aspect of the presentinven-
tion, the additive supplying device is adapted to supply
the additive of a weight of at least 0.01% and at most
0.2% of a weight of the produced spun yarn per unit
length. By setting the volume of the additive to the
above-described volume, spinning using whirling airflow
can be carried out even if the additive is supplied to the
air. Accordingly, functionality can be applied to the spun
yarn without introducing an additional process.

[0009] According to a fourth aspect of the present in-
vention, the spinning machine includes an air-jet spinning
device provided with a fiber guiding section adapted to
guide the fibers to a spinning chamber, a nozzle block in
which at least one air hole is formed to inject air to gen-
erate whirling airflow in the spinning chamber, and a hol-
low guide shaft body where the fibers whirled in the spin-
ning chamber pass through. The additive supplying de-
vice is adapted to supply the additive to the air injected
from the air hole. Accordingly, the air-jet spinning device
can spin fibers while applying functionality thereto. Con-
sequently, the functionality can be applied to the spun
yarn without introducing an additional process.

[0010] According to a fifth aspect of the present inven-
tion, the spinning machine includes a winding device
adapted to wind a package of the spun yarn to which the
additive has been applied by the additive supplying de-
vice. Accordingly, functionality can be applied to the spun
yarn without introducing an additional process, and the
package can be produced without affecting the function-
ality of the spun yarn.

[0011] According to a sixth aspect of the present in-
vention, the spinning machine includes a plurality of the
spinning devices, a compressed air feeding device
adapted to feed compressed air, and an air pipe adapted
to guide the compressed air fed by the compressed air
feeding device. The additive supplying device is adapted
to supply the additive to the air pipe at upstream of a
branch where the compressed air flowing in the air pipe
branches off to each of the air-jet spinning devices. Ac-
cordingly, a plurality of the air-jet spinning devices can
respectively apply functionality to a plurality of the spun
yarns without introducing an additional process. Further,
since the single additive supplying device can apply the
additive to the plurality of the spinning devices, a structure
of the spinning machine can be simplified.

[0012] A seventh aspect of the present invention is a
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spun yarn producing method for spinning fibers using
whirling airflow mixed with an additive for applying atleast
one of an antibacterial function, an odor preventing func-
tion, an odor eliminating function, and an unwinding func-
tion to the spun yarn. Accordingly, an additive can be
adhered to the fibers in the spinning process. Conse-
quently, the spun yarn to which functionality has been
applied can be produced without introducing an addition-
al process.

[0013] An eighth aspect of the present invention is a
spun yarn producing method in which an additive of a
weight of at least 0.01% and at most 0.2% of a weight of
the produced spun yarn per unit length is supplied. Ac-
cordingly, even if an additive is supplied to air, the spin-
ning function using whirling airflow is not affected. Con-
sequently, the spun yarn to which functionality has been
applied can be produced without introducing an addition-
al process.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

Fig. 1 is a view illustrating an overall structure of a
spinning machine according to one embodiment of
the present invention.

Fig. 2 is a view illustrating a structure of a spinning
unit.

Fig. 3 is a view illustrating a draft device provided in
the spinning unit.

Fig. 4 is a view illustrating an air-jet spinning device
provided in the spinning unit.

Fig. 5 is a view illustrating a yarn defect detecting
device provided in the spinning unit.

Fig. 6is aview illustrating a tension stabilizing device
provided in the spinning unit.

Fig. 7 is a view illustrating a structure of an air dis-
tributor and an additive supplying device.

Fig. 8 is a view illustrating the air-jet spinning device
to which air containing an additive is supplied.

Fig. 9 is a graph illustrating a control mode of adjust-
ing a supplying volume of an additive according to a
number of operating air-jet spinning devices.

Fig. 10 is a view illustrating a structure of an air dis-
tributor and an additive supplying device according
to another embodiment.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0015] A spinning machine 100 according to an em-
bodiment of the present invention will be described with
reference to Fig. 1. The spinning machine 100 includes
a plurality of the spinning units 1. The spinning machine
100 is provided with one air distributor 2 (not illustrated
in Fig. 1) (refer to Fig. 7) and one additive supplying de-
vice 3 (not illustrated in Fig. 1) (refer to Fig. 7).

[0016] First, a structure of the spinning unit 1 will be
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described with reference to Fig. 2. The spinning unit 1
produces a spun yarn Y from a fiber bundle F and forms
a package P. The spinning unit 1 is provided with a sliver
supplying unit 4, a draft device 5, an air-jet spinning de-
vice 6, a yarn defect detecting device 7, a tension stabi-
lizing device 8, and a winding device 9, which are ar-
ranged in this order in the direction in which the fiber
bundle F and the spun yarn Y are fed.

[0017] The sliver supplying unit 4 supplies the fiber
bundle F, which is raw materials for the spun yarn Y, to
the draft device 5. The sliver supplying unit 4 includes a
sliver case 41 and a sliver guide 42 (refer to Fig. 3). The
fiber bundle F accumulated in the sliver case 41 is sup-
plied to the draft device 5 by being guided by the sliver
guide 42.

[0018] The draft device 5 drafts the fiber bundle F to
equalize the thickness of the fiber bundle F. As illustrated
in Fig. 3, the draft device 5 includes the following four
pairs of draft rollers: a back roller pair 51, a third roller
pair 52, a middle roller pair 53 provided with an apron
band 53C, and a front roller pair 54, all of which are ar-
ranged in this order in the direction in which the fiber
bundle F is fed. Arrows in Fig. 3 indicate the direction in
which the fiber bundle F is fed. The four draft roller pairs
51, 52,53 and 54 consist of bottom rollers 51A, 52A, 53A
and 54A and top rollers 51B, 52B, 53B and 54B, respec-
tively.

[0019] The bottom rollers 51A, 52A, 53A and 54A are
rotated by a driving device (not illustrated) in the same
direction. The top rollers 51B, 52B, 53B and 54B are ro-
tated in the same direction in response to the rotation of
the bottom rollers 51A, 52A, 53A and 54A. The rotation
speed of each of the draft roller pairs 51, 52, 53 and 54
is set such that the rotation speed gradually increases
along the direction in which the fiber bundle F is fed.
[0020] A feeding speed of the fiber bundle F, which is
nipped among the draft roller pairs 51, 52, 53 and 54,
becomes higher as the fiber bundle F passes through
each of the draft roller pairs 51, 52, 53 and 54, and the
fiber bundle F is drafted between the adjacent draft roller
pairs.

[0021] The air-jet spinning device 6 produces the spun
yarn'Y by twisting the drafted fiber bundle F. As illustrated
in Fig. 4, the air-jet spinning device 6 includes a fiber
guide (fiber guiding section) 61, a spindle (hollow guide
shaft body) 62, and a nozzle block 63. Black arrows in
Fig. 4 indicate the direction in which the fiber bundle F
and the spun yarn Y are fed. White arrows in Fig. 4 indi-
cate the direction in which the supplied air flows.

[0022] Thefiberguide 61 constitutes a portion of a spin-
ning chamber SC. The fiber guide 61 guides the fiber
bundle F drafted by the draft device 5 to the spinning
chamber SC. Specifically, the fiber guide 61 guides the
fiber bundle F into the spinning chamber SC through a
fiber introducing passage 61g connected to the spinning
chamber SC. The fiber guide 61 is provided with a needle
61n projecting into the spinning chamber SC so as to
guide the fiber bundle F therealong.
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[0023] The spindle 62 constitutes a portion of the spin-
ning chamber SC. The spindle 62 guides the fiber bundle
F twisted in the spinning chamber SC, that is, the spun
yarn 'Y, to the yarn defect detecting device 7. Specifically,
the spindle 62 guides the spun yarn Y to the yarn defect
detecting device 7, which is arranged downstream in the
feeding direction, through a fiber passage 62s connected
to the spinning chamber SC.

[0024] The nozzle block 63 constitutes a portion of the
spinning chamber SC. The nozzle block 63 guides the
compressed air fed by a compressed air feeding device
21, which will be described later, to the spinning chamber
SC. Specifically, the nozzle block 63 guides the air into
the spinning chamber SC through air holes 63a connect-
ed to the spinning chamber SC. Each air hole 63a of the
nozzle block 63 is connected to the spinning chamber
SC so that the air injected from each of the air holes 63a
flows in the same direction around a central axis of the
spinning chamber SC. Accordingly, whirling airflow can
be generated in the spinning chamber SC (refer to the
white arrows in Fig. 4).

[0025] The spinning chamber SC will be described fur-
ther below. The spinning chamber SC is a space sur-
rounded by the fiber guide 61, the spindle 62, and the
nozzle block 63. Specifically, the spinning chamber SC
is a space formed by being surrounded by the substan-
tially conical spindle 62 which is inserted from one end
of a substantially conical through-hole 63p of the nozzle
block 63, and the fiber guide 61 which is attached to the
other end of the through-hole 63p.

[0026] The spinning chamber SC is divided into two
sections: aspace SC1, which is formed between the fiber
guide 61 and the spindle 62, and a space SC2, which is
formed between the spindle 62 and the nozzle block 63.
In the space SC1, a trailing end of each fiber of the fiber
bundle F is reversed by whirling airflow (refer to two-dot
chain lines in Fig. 4). In the space SC2, the trailing end
of the reversed fiber is whirled by the whirling airflow (re-
fer to two-dot chain lines in Fig. 4).

[0027] The trailing end of each fiber of the fiber bundle
F guided along the needle 61n is whirled and gradually
wound around core fibers. The air-jet spinning device 6
can twist the fiber bundle F using the whirling airflow and
produce the spun yarn Y as described above. The air-jet
spinning device 6 may be provided with the fiber guide
61 without the needle 61n. In this case, a downstream
edge of the fiber guide 61 performs a function of the nee-
dle 61.

[0028] The yarn defect detecting device 7 detects a
defective portion occurred in the spun yarn Y. As illus-
trated in Fig. 5, the yarn defect detecting device 7 in-
cludes a light source section 71, a light receiving section
72,and acasing 73. Arrows in Fig. 5 indicate the direction
of the light emitted from the light source section 71.
[0029] The light source section 71 is a semiconductor
element that emits light by voltage being applied in the
forward direction, that is, a light emitting diode. The light
source section 71 is arranged so as to irradiate the spun
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yarn Y with the light therefrom.

[0030] The light receiving section 72 is a semiconduc-
tor element that enables control of an electric current with
alightsignal, thatis, a phototransistor. The light receiving
section 72 is arranged so as to receive the light emitted
from the light source section 71.

[0031] The casing 73 holds the light source section 71
and the lightreceiving section 72 ata prescribed position.
The casing 73 is provided with a yarn path 73a where
the spun yarn Y passes through. The casing 73 holds
the light source section 71 and the light receiving section
72 so as to face one another across the spun yarn Y.
[0032] The quantity of the light that the light receiving
section 72 receives is a value that is calculated by sub-
tracting the quantity of the light shielded by the spun yarn
Y from the quantity of the light that the light source section
71 irradiates the spun yarn Y. The yarn defect detecting
device 7 is connected to a control device C via an electric
line (refer to Fig. 7). The control device C receives a de-
tection signal from the yarn detect defecting device 7.
[0033] The defects that the yarn defect detecting de-
vice 7 can detect include: a portion of the spun yarn Y
that is too thick or too thin, and foreign bodies, such as
polypropylenes, contained in the spun yarn Y. The yarn
defect detecting device 7 may also adopt a capacitive
sensor instead of the above-described optical sensor.
[0034] The tension stabilizing device 8 stabilizes the
tension of the spun yarn Y by properly maintaining the
tension. As illustrated in Fig. 6, the tension stabilizing
device 8 includes a roller 81, a driving section 82, and
an unwinding member 83. Arrows in Fig. 6 indicate the
direction in which the spun yarn Y is fed.

[0035] The roller 81 is a rotor in a substantially cylin-
drical shape that draws the spun yarn Y from the air-jet
spinning device 6 and winds the spun yarn Y. The roller
81 attached to a rotating axis 82a of the driving section
82 is rotated by the driving section 82. The spun yarn Y
drawn from the air-jet spinning device 6 is wound around
an outer peripheral surface of the roller 81.

[0036] The driving section 82 is an electric motor that
is activated when power is supplied. The driving section
82 rotates the roller 81 and also maintains a constant
rotation speed thereof at a predetermined value. Accord-
ingly, the winding speed of the spun yarn' Y wound around
the roller 81 can be maintained at the constant speed.
[0037] The unwinding member 83 is a yarn hooking
member that assists unwinding the spun yarn Y wound
around the roller 81 by being rotated integrally with or
independently from the roller 81. One end of the unwind-
ing member 83 is attached to a rotating axis 84 of the
roller 81. The other end of the unwinding member 83 is
formed to curve towards the outer peripheral surface of
theroller 81. The unwinding member 83 enables unwind-
ing of the spun yarn Y from the roller 81 by the spun yarn
Y being hooked on the curved portion. A permanent mag-
net (not illustrated) that generates a resistance force
against the rotation of the unwinding member 83 is pro-
vided at the base of the rotating axis 84 where the un-
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winding member 83 is attached.

[0038] When the tension acting upon the spun yarn Y
is low and also the unwinding member 83 cannot surpass
the above-described resistance force, the unwinding
member 83 is rotated integrally with the roller 81. Mean-
while, when the tension acting upon the spun yarn Y is
high and also the unwinding member 83 can surpass the
above-described resistance force, the unwinding mem-
ber 83 is rotated independently from the roller 81. As
described above, the tension stabilizing device 8 can ro-
tate the unwinding member 83 integrally with or inde-
pendently from the roller 81 according to the tension act-
ing upon the spun yarn Y, and can adjust an unwinding
speed of the spun yarn Y. Accordingly, the tension sta-
bilizing device 8 stabilizes the tension acting upon the
spun yarn Y by properly maintaining the tension.
[0039] As described above, the tension stabilizing de-
vice 8 draws the spun yarn Y from the air-jet spinning
device 6. However, for example, a delivery roller and a
nip roller may be provided downstream of the air-jet spin-
ning device 6 todraw the spunyarnY. Further, the tension
stabilizing device 8 may be provided downstream of the
delivery roller and the nip roller to accumulate the spun
yarn Y. Alternatively, the spun yarn Y may be drawn with
the winding device 9 without arranging the tension sta-
bilizing device 8.

[0040] The winding device 9 produces a substantially
cylindrical (cheese-shaped) package P by winding the
spun yarn Y. The winding device 9 includes a driving
roller 91 and acradle (notillustrated). The cradle rotatably
holds the bobbin 92.

[0041] By being rotated, the driving roller 91 rotates
the bobbin 92 and the package P. The bobbin 92 is ro-
tated by the driving roller 91 which rotates while beingin
contact with an outer peripheral surface of the bobbin 92
or an outer peripheral surface of the package P. The
winding device 9 traverses the spunyarn'Y by a traverse
device (not illustrated) while rotating the bobbin 92 to
wind the spun yarn Y into the package P. The winding
device 9 can produce, for example, a substantially con-
ical (cone-shaped) package P other than the substantial-
ly cylindrical (cheese-shaped) package P, which is illus-
trated in Fig. 2.

[0042] Next, with reference to Fig. 7, a description will
be made on the structure of the air distributor 2 and the
additive supplying device 3. Arrows in Fig. 7 indicate the
direction in which air flows.

[0043] The spinning machine 100 is provided with one
air distributor 2. The air distributor 2 includes a com-
pressed air feeding device 21, a first air pipe 22, a first
distribution pipe 23, a second air pipe 24 and a second
distribution pipe 25.

[0044] The compressed air feeding device 21 com-
presses air and feeds the air. Although a detailed illus-
tration is omitted, the compressed air feeding device 21
is an electric compressor or the like that compresses the
air by activating an electric motor. The pressure of the
air compressed and fed by the compressed air feeding
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device 21is adjusted with a pressure adjusting valve 211.
[0045] The first air pipe 22 functions as an air passage
where the air compressed and fed by the compressed
air feeding device 21 is guided. The first air pipe 22 is
mounted in parallel or substantially in parallel along the
direction in which each spinning unit 1 is allocated.
[0046] The first distribution pipe 23 functions as an air
passage where the air flowing in the first air pipe 22
branches off and then is guided to the air-jet spinning
devices 6. One end of the first distribution pipe 23 is con-
nected to the air-jet spinning device 6. The other end of
the first distribution pipe 23 is connected to an interme-
diate portion of the first air pipe 22. Accordingly, the first
distribution pipe 23 can branch off the air flowing in the
first air pipe 22 and guide the air to the air-jet spinning
devices 6. Further, the volume of the air to be guided to
the air-jet spinning device 6 through the first distribution
pipe 23 is adjusted by an open/close valve 231 provided
in the first distribution pipe 23.

[0047] The second air pipe 24 functions as an air pas-
sage where the air compressed and fed by the com-
pressed air feeding device 21 is guided. The second air
pipe 24 is mounted in parallel or substantially in parallel
along the direction in which each spinning unit 1 is allo-
cated.

[0048] The second distribution pipe 25 functions as an
air passage where the air flowing in the second air pipe
24 branches off and then is guided to the air-jet spinning
devices 6. One end of the second distribution pipe 25 is
connected to the air-jet spinning device 6. The other end
of the second distribution pipe 25 is connected to an in-
termediate portion of the second air pipe 24. Accordingly,
the second distribution pipe 25 can branch off the air
flowing in the second air pipe 24 and guide the air to the
air-jet spinning devices 6. Further, the volume of the air
to be guided to the air-jet spinning device 6 through the
second distribution pipe 25 is adjusted by an open/close
valve 251 provided in the second distribution pipe 25.
[0049] The air distributor 2 can supply the air com-
pressed and fed by the compressed air feeding device
21 to the air-jet spinning devices 6 through the first air
pipe 22 or the second air pipe 24. As an embodiment of
the present invention, the second air pipe 24 may be
omitted. Alternatively, a larger number of air pipes may
be provided than the spinning machine 100 according to
the present embodiment.

[0050] The spinning machine 100 is provided with one
additive supplying device 3. The additive supplying de-
vice 3 includes a branching pipe 31, a pressure adjusting
device 32, an additive storage tank 33, and an additive
supplying pipe 34.

[0051] The branching pipe 31 functions as an air pas-
sage where the air flowing in the first air pipe 22 branches
off and then is guided to the additive storage tank 33.
One end of the branching pipe 31 is connected to the
additive storage tank 33. The other end of the branching
pipe 31 is connected to the intermediate portion of the
first air pipe 22. Accordingly, the branching pipe 31 can
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branch off the air flowing in the first air pipe 22 and guide
the air to the additive storage tank 33. The volume of the
air to be guided to the additive storage tank 33 through
the branching pipe 31 is adjusted by a valve 311 provided
in the branching pipe 31.

[0052] The pressure adjusting device 32 adjusts the
pressure inside the additive storage tank 33 by com-
pressing the air guided thereto. The pressure adjusting
device 32 includes a booster valve and the like that com-
presses the air by driving a sliding piston (notillustrated).
Alternatively, the pressure adjusting device 32 may be
an electric compressor that compresses the air by driving
an electric motor (notillustrated). The pressure adjusting
device 32 is connected to the control device C via an
electric line. The control device C appropriately controls
an operating state of the pressure adjusting device 32
by transmitting a control signal to the pressure adjusting
device 32.

[0053] The additive storage tank 33 is a container to
store an additive. The additive storage tank 33 is provided
with a level sensor 331 that detects a stored volume of
the additive. The level sensor 331 is connected to the
control device C via an electric line. The control device
C detects the stored volume of the additive upon recep-
tion of a detection signal from the level sensor 331.
[0054] The additive supplying pipe 34 functions as an
air passage where the additive stored in the additive stor-
age tank 33 is guided to the first air pipe 22. One end of
the additive supplying pipe 34 is connected to the additive
storage tank 33 and is opened at the bottom of the ad-
ditive storage tank 33. The other end of the additive sup-
plying pipe 34 is connected to the first air pipe 22 at the
upstream of a branch where the air flowing in the first air
pipe 22 branches off towards each of the air-jet spinning
devices 6.

[0055] As described above, the additive supplying de-
vice 3 can supply the additive stored in the additive stor-
age tank 33 to the first air pipe 22. The additive supplying
device 3 can adjust the supplying volume of the additive
by adjusting the pressure inside the additive storage tank
33.

[0056] The additive applies at least one of an antibac-
terial function, an odor preventing function, an odor elim-
inating function and an unwinding function to the spun
yarn Y. The additive supplying device 3 can apply addi-
tives of mixture of functions to the spun yarn Y. By sup-
plying liquid wax as an additive for an unwinding function,
a solid wax is not necessary to be provided in each of
the spinning units 1. In an embodiment of the present
invention, the additive is not limited to the above de-
scribed examples. The additive supplying device 3 may
supply another additive such as an accumulation pre-
venting agent that can prevent an oil agent applied to the
fiber bundle F from accumulating on the spindle 62.
[0057] The spinning machine 100 can supply an addi-
tive to the air to be supplied to the air-jet spinning device
6, and also, in spite of a simple structure, can adjust the
supplying volume of the additive with high accuracy. Ac-
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cordingly, the volume of the additive supplied to the air-
jet spinning devices 6 can be prevented from being ex-
cessive or deficient. Specifically, the control device C
controls the additive supplying device 3 such that the
additive of a weight of at least 0.01% and at most 0.2%
of a weight of the produced spun yarn Y per unit length
is supplied. Accordingly, even if an additive is mixed to
the air to be supplied to each air-jet spinning device 6,
functionality can be applied to the spun yarn Y without
affecting the spinning function using whirling airflow, and
quality of the spun yarn Y can be improved.

[0058] The additive supplying device 3 supplies an ad-
ditive to the plurality of the air-jet spinning devices 6, and
therefore, functionality can be applied to the spun yarn
Y by the plurality of the air-jet spinning devices 6 without
introducing an additional process. Since the single addi-
tive supplying device 3 can supply an additive to the plu-
rality of the air-jet spinning devices 6, a structure of the
spinning machine 100 can be simplified.

[0059] The spinning machine 100 according to an em-
bodiment of the present invention can supply air to the
air-jet spinning devices 6 using only the first air pipe 22
by opening a valve 221 provided upstream of the first air
pipe 22 and by closing a valve 241 provided upstream
of the second air pipe 24. Accordingly, only the air con-
taining the additive can be supplied to the air-jet spinning
devices 6.

[0060] The spinning machine 100 according to the em-
bodiment of the present invention can supply the air to
the air-jet spinning devices 6 using only the second air
pipe 24 by closing the valve 221 provided upstream of
the first air pipe 22 and by opening the value 241 provided
upstream of the second air pipe 24. Accordingly, only the
air that does not contain an additive can be supplied to
the air-jet spinning devices 6.

[0061] Next, the air-jet spinning device 6 to which an
additive is supplied will be described with reference to
Fig. 8.

[0062] The space SC1 and the space SC2 of the spin-

ning chamber SC are filled with the air containing the
additive supplied by the compressed air feeding device
2 and the additive supplying device 3. In the space SC2,
the air containing the additive is injected from the air holes
63a and whirling airflow is generated.

[0063] In the air-jet spinning device 6, a trailing end of
each fiber of the fiber bundle F is reversed and whirled
by the whirling airflow in the space SC2 (refer to two-dot
chain lines in Fig. 8). The additive contained in the whirl-
ing airflow is adhered to each whirling fiber. The additive
contained in the air filled in the space SC 1 is adhered
to the fiber bundle F guided along the needle 61n. The
trailing end of each fiber to which the additive has ad-
hered is whirled and continuously wound around core
fibers. Thus, in the air-jet spinning device 6, the fiber bun-
dle F is produced into the spun yarn Y while the additive
is adhered to the fibers by the whirling airflow.

[0064] The spun yarn Y to which the additive has ad-
hered is wound around the outer peripheral surface of a
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bobbin B rotatably held by the winding device 9. The
winding device 9 forms a package P of the spun yarn Y
to which the additive has adhered. The spinning machine
100 can apply functionality to the spun yarn Y without
introducing an additional process and also produce the
package P without affecting the functionality of the spun
yarn Y as described above.

[0065] With reference to Fig. 9, a description will be
made on a control mode of adjusting the supplying vol-
ume of the additive according the number of the operating
air-jet spinning devices 6. A horizontal axis in Fig. 9 in-
dicates the number of the operating air-jet spinning de-
vices 6. A vertical axis in Fig. 9 indicates a ratio of the
actually supplied volume to the supplying volume of the
additive when all of the air-jet spinning devices 6 are op-
erating.

[0066] The spinning machine 100 increases the sup-
plying volume of the additive according to an increase in
the number of the operating air-jet spinning devices 6.
The control device C of the spinning machine 100 in-
creases the supplying volume of the additive according
to the increase in the number of the operating air-jet spin-
ning devices 6 by controlling the pressure adjusting de-
vice 32 of the additive supplying device 3.

[0067] The spinning machine 100 reduces the supply-
ing volume of the additive according to a decrease in the
number of the operating air-jet spinning devices 6. The
control device C of the spinning machine 100 reduces
the supplying volume of the additive according to the de-
crease in the number of the operating air-jet spinning
devices 6 by controlling the pressure adjusting device 32
of the additive supplying device 3.

[0068] Asindicated by asolidlinein Fig. 9, the spinning
machine 100 adjusts the supplying volume of the additive
gradually (step-by-step) according to the number of the
operating air-jet spinning devices 6. However, as indicat-
ed by a dotted line in Fig. 9, the spinning machine 100
can also continuously adjust the supplying volume of the
additive. The control device C adjusts the supplying vol-
ume of the additive by controlling a ratio of operating time
to non-operating time of the pressure adjusting device
32 per unit time, that is, by controlling a duty ratio of the
pressure adjusting device 32. The supplying volume of
the additive may be adjusted by controlling a differential
pressure with a regulator (not illustrated) or by directly
controlling the volume of the additive supplied by the ad-
ditive supplying device 3.

[0069] The spinning machine 100 can add the additive
to the air to be supplied to the air-jet spinning devices 6
and also adjust the supplying volume of the additive ac-
cording to the number of the operating air-jet spinning
devices 6. Accordingly, the volume of the additive sup-
plied to the air-jet spinning devices 6 can be prevented
from being excessive or deficient, which leads to im-
provements in quality of the spun yarn Y.

[0070] Next, adescription willbe made on how the con-
trol device C of the spinning machine 100 obtains the
number of the operating air-jet spinning devices 6.
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[0071] The control device C obtains the number of the
operating air-jet spinning devices 6 by receiving an elec-
trical signal transmitted from each spinning unit 1. The
control device C obtains the number of the operating air-
jet spinning devices 6 by receiving a signal containing an
operating state from each spinning unit 1. Alternatively,
the control device C obtains the number of the operating
air-jet spinning devices 6 by receiving a yarn travelling
signal transmitted from the yarn defect detecting device
7. Further, by mounting a sensor on the draft device 5 or
the like, the control device C can obtain the number of
the operating air-jet spinning devices 6 by a yarn travel-
ling signal or the like from such a sensor.

[0072] The control device C may also obtain the
number of the operating air-jet spinning devices 6 in ac-
cordance with a measurement result of an air flow-rate
measuring device 222 provided in the first air pipe 22.
The control device C uses a correlation between the vol-
ume of the air flowing in the first air pipe 22 and the
number of the operating air-jet spinning devices 6. A hot-
wire flowmeter or a pressure-differential type flowmeter
or the like may be used as the air flow-rate measuring
device 222, and a measuring method is not limited.
[0073] The spinning machine 100 can correctly obtain
the number of the operating air-jet spinning devices 6,
and properly adjust the supplying volume of the additive.
Accordingly, the volume of the additive to be supplied to
the air-jet spinning devices 6 can be prevented frombeing
excessive or deficient, which leads to improvements in
quality of the spun yarn Y.

[0074] Next, with reference to Fig. 10, a description will
be made on a structure capable of preventing an additive
adhering to the inside of the first air pipe 22 from flowing
into the air-jet spinning devices 6.

[0075] The additive supplying device 3 supplies an ad-
ditive or the like to the first air pipe 22. Thus, a large
volume of the additive adhering to the inside of the first
air pipe 22 may possibly flow into the air-jet spinning de-
vices 6. In the spinning machine 100, the first air pipe 22
is arranged inclined so that the additive adhering to the
inside of the first air pipe 22 is guided to a prescribed
position. Accordingly, the additive adhering to the inside
of the first air pipe 22 can be prevented from flowing into
the air-jet spinning device 6, which leads to improve-
ments in quality of the spun yarn Y.

[0076] The first air pipe 22 is provided with an additive
discharge port 223 arranged to drain the additive accu-
mulated in the first air pipe 22. Accordingly, the additive
accumulated in the first air pipe 22 can be prevented from
flowing into the air-jet spinning device 6, which leads to
improvements in quality of the spunyarn Y.

[0077] In the embodiment of the present invention il-
lustrated in Fig. 10, the first air pipe 22 is arranged to be
inclined further downward in the height direction of the
spinning machine 100 as the distance from the additive
supplying device 3 increases. The arrangement of the
first air pipe 22 is not limited to this, and, for example,
the first air pipe 22 may be arranged to be inclined further
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upward in the height direction of the spinning machine
100 as the distance from the additive supplying device 3
increases. In this case, the additive discharge port 223
is arranged in the vicinity of the additive supplying device
3. Alternatively, the additive adhering to the inside of the
first air pipe 22 may be collected to the additive storage
tank 33 from the additive discharge port 223.

[0078] The spinning machine 100 according to an em-
bodiment of the present invention includes one additive
supplying device 3. However, when a plurality of spinning
units 1 are divided into a plurality of groups, each group
may be provided with one additive supplying device 3
and one compressed air feeding device 21. By arranging
one additive supplying device 3 and one compressed air
feeding device 21 for the plurality of the spinning units 1,
an entire structure of the spinning machine 100 can be
simplified and the increase in the size of the spinning
machine 100 can be avoided. Alternatively, each spin-
ning unit 1 may be provided with an individual additive
supplying device 3. In this case, different types of the
additive can be supplied in different spinning units 1.
[0079] In the spinning machine 100 according to an
embodiment of the present invention, the fiber bundle F
is fed from an upward position to a downward position in
the height direction of the spinning machine 100. How-
ever, the spinning machine 100 is not limited to such an
embodiment. For example, a can storing the fiber bundle
F may be provided at a lower portion of the spinning ma-
chine 100, and the winding device 9 may be provided at
an upper portion of the spinning machine 100. The air-jet
spinning device 6 provided in the spinning unit 1 is not
limited to the above-described embodiment. For exam-
ple, a pair of air-jet nozzles that applies twists in opposite
directions may be adopted.

Claims

1. A spinning machine adapted to produce a spun yarn
(Y) by spinning fibers using a whirling airflow, the
spinning machine comprising:

an additive supplying device (3) adapted to sup-
ply an additive to air to apply a prescribed func-
tion to the spun yarn (Y).

2. The spinning machine according to claim 1, wherein
the additive supplying device (3) is adapted to supply
the additive for applying at least one of an antibac-
terial function, an odor preventing function, an odor
eliminating function, and an unwinding function to
the spun yarn (Y).

3. The spinning machine according to claim 1 or claim
2, wherein the additive supplying device (3) is adapt-
ed to supply the additive of aweight of atleast 0.01%
and at most 0.2% of a weight of the produced spun
yarn (Y) per unit length.
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4. The spinning machine according to any one of claim
1 through claim 3, further comprising an air-jet spin-
ning device (6) including a fiber guiding section (61)
adapted to guide the fibers to a spinning chamber
(SC), a nozzle block (63) in which at least one air
hole (63a) is formed to inject air to generate the whirl-
ing airflow in the spinning chamber (SC), and a hol-
low guide shaft body (62) through which the fibers
whirled in the spinning chamber (SC) pass,
wherein the additive supplying device (3) is adapted
to supply the additive to the air injected from the air
hole (63a).

5. The spinning machine according to any one of claim
1 through claim 4, further comprising a winding de-
vice (9) adapted to wind a package (P) of the spun
yarn (Y) to which the additive has been applied by
the additive supplying device (3).

6. The spinning machine according to any one of claim
1 through claim 3, comprising:

a plurality of air-jet spinning devices (6), each
air-jet spinning device (6) including a fiber guid-
ing section (61) adapted to guide the fibers to a
spinning chamber (SC), a nozzle block (63) in
which at least one air hole (63a) is formed to
inject air to generate the whirling airflow in the
spinning chamber (SC), and a hollow guide shaft
body (62) through which the fibers whirled in the
spinning chamber (SC) pass,

a compressed air feeding device (21) adapted
to feed compressed air, and

an air pipe (22, 24) adapted to guide the com-
pressed air fed by the compressed air feeding
device (21),

wherein the additive supplying device (3) is
adapted to supply the additive to the air pipe (22,
24) upstream of a branch where the compressed
air flowing in the air pipe (22, 24) branches off
to each of the air-jet spinning devices (6).

7. The spinning machine according to claim 4, compris-
ing:

a plurality of the air-jet spinning devices (6),

a compressed air feeding device (21) adapted
to feed compressed air, and

an air pipe (22, 24) adapted to guide the com-
pressed air fed by the compressed air feeding
device (21),

wherein the additive supplying device (3) is
adapted to supply the additive to the air pipe (22,
24) upstream of a branch where the compressed
air flowing in the air pipe (22, 24) branches off
to each of the air-jet spinning devices (6).

8. A spun yarn producing method comprising the step
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of spinning fibers by a whirling airflow mixed with an
additive for applying at least one of an antibacterial
function, an odor preventing function, an odor elim-
inating function, and an unwinding function to a spun
yarn (Y).

The spun yarn producing method according to claim
8, comprising the step of supplying the additive of a
weightof atleast0.01% and at most 0.2% of a weight
of the produced spun yarn (Y) per unit length.
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