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(54)  Spinning machine

(57) A spinning machine includes a plurality of spin-
ning units, each spinning unit having a pneumatic spin-
ning device which twists a fiber bundle F by air. Each
spinning unit includes a compressed air feeding device,
afirstair pipe, and a cleanser supplying device. The com-
pressed air feeding device feeds compressed air. The

first air pipe guides the air fed by the compressed air
feeding device. The cleanser supplying device adds
cleanser to the air flowing through the first pipe. The
cleanser supplying device adds the cleanser at upstream
of a branch point where the air flowing through the first
air pipe branches off to each of the pneumatic spinning
devices.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to the technology
of aspinning machine that produces spun yarn by a pneu-
matic spinning device, and relates more particularly to
the technology for improving manufacturing quality and
productive capacity of the spinning machine that produc-
es spun yarn by the pneumatic spinning device.

2. Description of the Related Art

[0002] A pneumatic spinning device that twists a fiber
bundle by whirling airflow to produce spun yarn is con-
ventionally known. The pneumatic spinning device sup-
plies air to a spinning chamber, to which a fiber bundle
is fed, to generate whirling airflow , and whirls the fiber
bundle in the spinning chamber to produce spun yarn (as
disclosed in Patent Document 1, for example).

[0003] However, oiling agentis applied to some of syn-
thetic fibers made of materials such as polyester in order
toreduce withdrawal resistance of fibers. When the pneu-
matic spinning device is used for such a fiber bundle,
there were cases where the oiling agent is adhered to
and accumulated in the spinning chamber. Then, when
a spinning operation is performed under a state in which
the oiling agent is accumulated in the spinning chamber,
the pneumatic spinning device produces so-called weak
yarn, in which a yarn structure of the spun yarn is unsta-
ble. Accordingly, the spinning chamber had to be regu-
larly cleaned, which reduced productivity of the spinning
machine.

[0004] Therefore, in order to prevent oiling agent from
being accumulated or remove the oiling agent, a pneu-
matic spinning device that supplies surfactant (surface-
active agent) to a spinning chamber has been proposed
(as disclosed in Patent Document 2, for example). How-
ever, when the oiling agent starts being adhered to and
accumulated in the spinning chamber, it becomes rela-
tively difficult to remove the oiling agent by applying sur-
factant. Therefore, there has been a demand for a tech-
nology that forms a film and resolves oil by supplying
cleanser to the spinning chamber so as to prevent the
oiling agent from being adhered in the spinning chamber
or from being accumulated therein.

[0005] Further, in a spinning machine including a plu-
rality of spinning units, wherein each of the spinning units
has a pneumatic spinning device, a cleanser supplying
device may be provided in the each of the spinning units.
However, such structure may cause the spinning ma-
chine to become excessively large, the cost of the spin-
ning machine to be increased, and unevenness to be
generated among each of the spinning units. According-
ly, there has been a demand for a technology with a sim-
ple structure, capable of supplying the cleanser evenly
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and stably to each of the pneumatic spinning devices.
Further, in order to be capable of producing spun yarn
from all types of fiber bundles, there has also been a
demand for a technology that changes supplying mode
ofthe cleanserin accordance with characteristic of a fiber
bundle.

[0006]

[Patent Document 1] Japanese Unexamined Patent
Application Publication No. 2009-1935

[Patent Document 2] Japanese Unexamined Patent
Application Publication No. 2008-95208

SUMMARY OF THE INVENTION

[0007] The present invention has been made to solve
the above-described problems. It is an object of the
present invention to provide a small and low-cost spin-
ning machine capable of supplying cleanser evenly and
stably to each of pneumatic spinning devices and capa-
ble of changing supplying mode of the cleanser in ac-
cordance with characteristic of a fiber bundle.

[0008] That is, the first invention relates to a spinning
machine including a plurality of spinning units, wherein
each spinning unit has a pneumatic spinning device
which twists a fiber bundle by air. The spinning machine
includes a compressed air feeding device, a first air pipe,
and a cleanser supplying device. The cleanser supplying
device adds cleanser to the air, which has been fed by
the compressed air feeding device and is flowing through
thefirstair pipe. The air added with the cleanser branches
off and is fed to each of the pneumatic spinning devices.
[0009] According to the second invention, in the first
invention, the spinning machine includes a second air
pipe which guides the air fed by the compressed air feed-
ing device and feeds the air to each of the pneumatic
spinning devices. The second air pipe is an air passage
where air not added with the cleanser is guided through.
[0010] According to the third invention, in the second
invention, the spinning machine can switch the air to be
fed to the pneumatic spinning device among the air flow-
ing through the first air pipe and the air flowing through
the second air pipe.

[0011] According to the fourth invention, in the second
invention, the first air pipe and the second air pipe are
arranged along a direction in which a plurality of pneu-
matic spinning units are arranged.

[0012] According to the fifth invention, in any one of
the first invention through the fourth invention, the spin-
ning machine includes an addition control section which
controls the cleanser supplying device. The addition con-
trol section determines whether or not to add the cleanser
to the air flowing through the first air pipe in accordance
with characteristic of the fiber bundle. When oiling agent
is applied to the fiber bundle, the addition control section
controls the cleanser supplying device to add the cleans-
er.

[0013] According to the sixth invention, in the fifth in-
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vention, the addition control section determines an addi-
tive amount of the cleanser to be added to the air flowing
through the first air pipe in accordance with the charac-
teristic of the fiber bundle. The addition control section
controls the cleanser supplying device to add an amount
of the cleanser that is appropriate according to the oiling
agent added to the fiber bundle.

[0014] According to the seventh invention, in the fifth
invention or the sixth invention, when at least one of the
spinning units is producing spun yarn from the fiber bun-
dle added with the oiling agent, the addition control sec-
tion controls the cleanser supplying device to add cleans-
er to the air flowing through the first air pipe. When none
of the spinning units is producing spun yarn from the fiber
bundle added with the oiling agent, the addition control
section controls the cleanser supplying device to stop
adding cleanser to the air flowing through the first air pipe.
[0015] According to the eighth invention, in any one of
the first invention through the seventh invention, the
cleanser supplying device includes a cleanser tank which
stores the cleanser and a detecting section which detects
an accumulated amount of the cleanser in the cleanser
tank. The spinning machine includes a spinning control
section. The spinning control section can receive a de-
tection signal from the detecting section and can control
to activate or stop each of the spinning units. When the
detecting section detects that the accumulated amount
ofthe cleanseris less than a prescribed amount, the spin-
ning control section controls all the spinning units to stop
producing spun yarn.

[0016] According to the first invention, since the air
added with the cleanser branches off and is fed to each
of the pneumatic spinning devices, the cleanser can be
evenly and stably supplied to the each of the pneumatic
spinning devices. Accordingly, oiling agent applied to a
fiber bundle is prevented from being adhered to and ac-
cumulated in a spinning chamber, and manufacturing
quality and productivity of the spinning machine can be
improved. Further, when compared with the conventional
structure in which a cleanser supplying device is provided
to each spinning unit, the structure of the above-de-
scribed spinning machine is simple. As a result, the size
and manufacturing costs of the spinning machine can be
reduced.

[0017] According to the second invention, by providing
the air passage where the cleanser is not added to air,
the air not added with the cleanser can be fed to the
pneumatic spinning device. Accordingly, the pneumatic
spinning device can perform a spinning operation by the
air not added with the cleanser.

[0018] According to the third invention, whether a spin-
ning operation is performed by the air added with the
cleanser or by the air not added with the cleanser can be
reliably switched. Therefore, when producing spun yarn
from a fiber bundle added with the oiling agent, the spin-
ning operation can be performed by the air added with
the cleanser. Accordingly, the oiling agent applied to the
fiber bundle is prevented from being adhered to and ac-
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cumulated in the spinning chamber, and manufacturing
quality and productivity of the spinning machine can be
improved.

[0019] According to the fourth invention, when com-
pared with the conventional structure in which the cleans-
er supplying device is provided to each spinning unit, the
structure of the above-described spinning machine can
be made even more simple. As a result, the size and the
manufacturing costs of the spinning machine can be re-
duced.

[0020] According to the fifth invention, when producing
spun yarn from a fiber bundle added with the oiling agent,
the spinning operation can be performed by the air added
with the cleanser. Accordingly, the oiling agent applied
to the fiber bundle is prevented from being adhered to
and accumulated in the spinning chamber, and manu-
facturing quality and productivity of the spinning machine
can be improved.

[0021] According to the sixth invention, the spinning
operation can be performed by air added with an amount
ofthe cleanserthat is appropriate according to an amount
of oiling agent applied to the fiber bundle. Accordingly,
the oiling agent applied to the fiber bundle is prevented
from being adhered to and accumulated in the spinning
chamber, and manufacturing quality and productivity of
the spinning machine can be improved. Further, the spin-
ning machine can produce spun yarn from all types of
fiber bundles.

[0022] According to the seventh invention, when at
least one of the plurality of spinning units is producing
spun yarn, the cleanser supplying device can supply the
air added with the cleanser to the pneumatic spinning
device of each of the spinning units through the first air
pipe. Accordingly, the oiling agent applied to the fiber
bundle is prevented from being adhered to and accumu-
lated in the spinning chamber; consequently, manufac-
turing quality and productivity of the spinning machine
can be improved. Further, when none of the spinning
units is producing spun yarn, since the cleanser supply-
ing device stops adding the cleanser to air, cleanser con-
sumption can be reduced. Consequently, manufacturing
costs of the spun yarn can be reduced.

[0023] According to the eighth invention, when the de-
tecting section detects that the accumulated amount of
the cleanser in the cleanser tank is less than the pre-
scribed amount, production of the spun yarn can be
stopped in all of the spinning units. Consequently, when
producing spun yarn from the fiber bundle added with
the oiling agent, the spinning operation can be prevented
from being performed by the air not added with the
cleanser. Accordingly, the oiling agent applied to the fiber
bundle is prevented from being adhered to and accumu-
lated in the spinning chamber, and manufacturing quality
and productivity of the spinning machine can be im-
proved.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0024]

Fig. 1 is a view illustrating an overall structure of a
spinning machine 100.

Fig. 2 is a view illustrating a spinning unit 1 of the
spinning machine 100.

Fig. 3 is a view illustrating a pneumatic spinning de-
vice 6 of the spinning unit 1.

Fig. 4 is a view illustrating an air distribution device
2 and a cleanser supplying device 3 of the spinning
machine 100.

Fig. 5is a view illustrating a state in which weak yarn
is produced due to oiling agent being accumulated
in a spinning chamber 65.

Fig. 6is atable illustrating a control map for changing
supplying mode of cleanser in accordance with char-
acteristic of a fiber bundle F.

Fig. 7 is another view illustrating the air distribution
device 2 and the cleanser supplying device 3 of the
spinning machine 100.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0025] By referring to Fig. 1, a description will be made
on an overall structure of a spinning machine 100 ac-
cording to an embodiment of the present invention. As
illustrated in Fig. 1, the spinning machine 100 includes a
plurality of spinning units 1 which produce spun yarn Y
from a fiber bundle (which will hereinafter be referred to
as a "sliver") F. Further, the spinning machine 100 is pro-
vided with an air distribution device 2 (not illustrated in
Fig. 1; refer to Fig. 4) and a cleanser supplying device 3
(notillustrated in Fig. 1; refer to Fig. 4). The air distribution
device 2 can feed air to a pneumatic spinning device 6
provided in each of the spinning units 1. The cleanser
supplying device 3 can add cleanser to the air to be fed
to the pneumatic spinning device 6.

[0026] First, by referring to Fig. 2, each spinning unit
1 will be described in detail. The spinning unit 1 mainly
includes a sliver feeding unit 4, a draft device 5, a pneu-
matic spinning device 6, a yarn feeding device 7, a yarn
defect detecting and removing device 8, and a winding
device 9, which are arranged in this order along a direc-
tion in which the sliver F and the spun yarn Y are fed.
[0027] The sliver feeding unit 4 includes a sliver case
41 where the sliver F, which is a material, is accumulated
and a sliver guide that guides the sliver F to the draft
device 5. The sliver feeding unit 4 feeds the sliver F ac-
cumulated in the sliver case 41 to the draft device 5.
[0028] The draft device 5 drafts the sliver F by a plu-
rality of pairs of draft rollers and feeds out the sliver F to
the pneumatic spinning device 6. The draft device 5 in-
cludes four pairs of draft rollers. The draft device 5 in-
cludes a pair of back draft rollers 51, a pair of third draft
rollers 52, a pair of middle draft rollers 53, and a pair of
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front draft rollers 54, which are arranged in this order
along a direction in which the sliver F is fed.

[0029] The four pairs of draft rollers include bottom roll-
ers 51A, 52A, 53A, and 54A, which are rotated by driving
sources (not illustrated in the drawings), and top rollers
51B, 52B, 53B, and 54B, which are arranged to make
contact with the bottom rollers 51A, 52A, 53A, and 54A
to be driven and rotated. Rotational speed of each pair
ofthe draftrollers 51,52, 53, and 54 is set to be increased
sequentially along a direction in which the sliver F is fed.
[0030] Insuch astructure, the sliver F, which is nipped
by each of the bottom rollers 51A, 52A, 53A, and 54A
and each of the top rollers 51B, 52B, 53B, and 54B, is
fed out following rotation of the pairs of draft rollers 51,
52, 53, and 54. Each time the sliver F passes through
each pair of the draft rollers 51, 52, 53, and 54, the speed
of the sliver F increases. Consequently, the sliver F is
drafted between adjacent pairs of draft rollers 51, 52, 53,
and 54.

[0031] The pneumatic spinning device 6 twists the sliv-
er F drafted by the draft device 5 to produce the spun
yarn Y. As illustrated in Fig. 3, the pneumatic spinning
device 6 mainly includes a guide member 61, a spindle
member 62, and a nozzle member 63. Further, the arrows
in Fig. 3 indicate a direction in which the sliver F and the
spun yarn Y are fed and also a direction in which the fed
air flows.

[0032] The guide member 61 is a member which con-
stitutes a portion of a spinning chamber 65. A yarn pas-
sage 61a is formed in the guide member 61 so as to be
connected with the spinning chamber 65. The guide
member 61 guides the sliver F drafted by the draft device
5 to the spinning chamber 65 through the yarn passage
61a. Further, according to the present embodiment, the
guide member 61 is provided with a needle member 61b.
The needle member 61b guides the spun yarn Y, which
is twisted and produced in the spinning chamber 65, to
ayarn passage 62a which willbe described later. Further,
instead of providing the guide member 61 with the needle
member 61b, the function of the needle member 61b may
be implemented by a downstream end edge of the guide
member 61.

[0033] The spindle member 62 is a member which also
constitutes a portion of the spinning chamber 65. The
spindle member 62 is provided with a yarn passage 62a
thatis connected with the spinning chamber 65. The spin-
dle member 62 feeds outthe spunyarn'Y, whichis twisted
and produced in the spinning chamber 65, through ayarn
passage 62a. More specifically, the spun yarn Y, which
is twisted and produced in the spinning chamber 65, is
guided to the yarn passage 62a by the needle member
61b of the guide member 61, and is fed out through the
yarn passage 62a to the yarn feeding device 7.

[0034] The nozzle member 63 is a member which also
constitutes a portion of the spinning chamber 65. The
nozzle member 63 is provided with a plurality of air pas-
sages 63a that are connected with the spinning chamber
65. The nozzle member 63 generates whirling airflow in
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the spinning chamber 65 by feeding air to the spinning
chamber 65 through the air passages 63a. More specif-
ically, compressed air, which has been fed from a com-
pressed air feeding device 21 which will be described
later, is fed to the spinning chamber 65 through the air
passages 63a, and becomes whirling airflow in the spin-
ning chamber 65.

[0035] The nozzle member 63 will be described further
in detail. The plurality of air passages 63a are arranged
radially in the nozzle member 63 so as to be connected
with the spinning chamber 65. In order to prevent a flow
direction of air injected from the air passages 63a from
intersecting with the central axis of the spinning chamber
65, the air passages 63a are formed in a manner that the
flow direction of the air of the air passages 63a are dis-
placed from the central axis in the same direction. The
air injected through the air passages 63a flows along the
internal surface of the nozzle member 63 and forms the
whirling airflow.

[0036] In such a structure, the pneumatic spinning de-
vice 6 can twist the sliver F by having each of fibers of
the sliver F reversed and whirled by the whirling airflow
(refer to the alternate long and double-short dashed line
in Fig. 5). As described above, the pneumatic spinning
device 6 produces the spunyarn Y.

[0037] The yarn feeding device 7 feeds out the spun
yarn Y produced by the pneumatic spinning device 6 to
the winding device 9. The yarn feeding device 7 includes
a delivery roller 71 and a nip roller 72. The spun yarn Y
fed out from the pneumatic spinning device 6 is nipped
between the delivery roller 71 and the nip roller 72, and
is fed out following rotation of the delivery roller 71 and
the nip roller 72.

[0038] The yarn defect detecting and removing device
8 detects and removes a yarn defect in the spun yarn Y
(i.e., a failure portion in the spun yarn Y) before the spun
yarn Y is fed to the winding device 9. The yarn defect
detecting and removing device 8 is provided with a cutting
device (not illustrated in the drawings) that cuts off and
removes a yarn defect in the spunyarn Y. The spun yarn
Y, which has been cut off and of which the yarn defect
has been removed, is spliced together by a yarn splicing
device (not illustrated in the drawings) provided in the
spinning machine 100, and is wound into a package 91
which will be described later. As described above, the
yarn defect detecting and removing device 8 prevents
the spun yarn Y having a yarn defect from being wound
into the package 91.

[0039] The yarn defect detecting and removing device
8 is electrically connected to a control device C (refer to
Fig. 4). When the spun yarn Y passes through the yarn
defect detecting and removing device 8, the yarn defect
detecting and removing device 8 detects a yarn travelling
signal. The yarn travelling signal is transmitted to the con-
trol device C from the yarn defect detecting and removing
device 8. The control device C constantly monitors op-
erational status of the spinning unit 1 by receiving the
yarn travelling signal detected by the yarn defect detect-
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ing and removing device 8. When the yarn travelling sig-
nal cannot be received, the control device C determines
that production of the spun yarn Y has been stopped due
to some reason.

[0040] The winding device 9 forms the package 91 by
winding the spun yarn Y while traversing the spun yarn
Y in an axial direction of a bobbin 92. The package 91 or
the bobbin 92 is driven and rotated by receiving driving
force of a driving drum 93, and the spun yarn Y is wound
around the package 91. Further, although a cheese-
shaped package P is illustrated in Fig. 2, the winding
device 9 can also wind the spun yarn Y into a cone-
shaped package P.

[0041] As described above, the spinning unit 1 drafts
the sliver F by the draft device 5, and twists the drafted
sliver F by the pneumatic spinning device 6 to produce
the spun yarn Y. Further, the spinning unit 1 cuts off and
removes a yarn defect by the yarn defect detecting and
removing device 8, and winds the spun yarn Y, of which
yarn quality has been improved, by the winding device 9
in order to produce the package 91.

[0042] Further, the spinning unit 1 may include a yarn
accumulating roller between the yarn feeding device 7
and the yarn defect detecting and removing device 8.
The yarn accumulating roller winds the spun yarn Y
around an outer peripheral surface of the rotating yarn
accumulating roller to temporarily accumulate the spun
yarn Y. Consequently, even during a yarn splicing oper-
ation, for example, the yarn accumulating roller can pre-
vent the spun yarn Y, which is continuously fed out from
the pneumatic spinning device 6, from slackening. Fur-
ther, since the yarn accumulating roller winds the spun
yarn 'Y around an outer peripheral surface thereof to tem-
porarily accumulate the spun yarn Y, even when fluctu-
ations in tension in the winding device 9 are generated,
for example, the fluctuations can be prevented from being
propagated to the pneumatic spinning device 6.

[0043] Further, the spinning unit 1 may include the
above-described yarn accumulating roller in place of the
yarn feeding device 7. The yarn accumulating roller winds
the spun yarn Y around the rotating yarn accumulating
roller, and unwinds the spun yarn Y to feed out the spun
yarn Y. Therefore, to the yarn accumulating roller can
pull out the spun yarn Y from the pneumatic spinning
device 6 while applying a prescribed tension to the spun
yarn'Y, and feed outthe spunyarnY to the winding device
9.

[0044] Next, by referring to Fig. 4, the air distribution
device 2 and the cleanser supplying device 3 will be de-
scribed in detail. Further, the arrows in the Fig. 4 indicate
a direction of airflow.

[0045] The air distribution device 2 includes the com-
pressed air feeding device 21, a first air pipe 22, a first
distribution pipe 23, a second air pipe 24, a second dis-
tribution pipe 25.

[0046] The compressed air feeding device 21 is a de-
vice that compresses air in order to feed the compressed
air to the pneumatic spinning device 6 of each of the
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spinning units 1. The compressed air feeding device 21
mainly includes an electric compressor, which drives an
electric motor to compress air, or the like. Pressure of
the compressed air fed by the compressed air feeding
device 21 is adjusted by a pressure adjusting valve 211.
Consequently, an airflow rate of the air, which is fed to
thefirst air pipe 22 and the second air pipe 24, is adjusted.
[0047] The first air pipe 22 is an air passage where the
air compressed by the compressed air feeding device 21
is guided through. In the spinning machine 100 in which
the plurality of spinning units 1 are arranged next to one
another, the first air pipe 22 is arranged parallel to a di-
rection in which the spinning units 1 are arranged next
to one another.

[0048] The first distribution pipe 23 is an air passage
where air flowing through the first air pipe 22 branches
off and is guided through to the pneumatic spinning de-
vice 6. One end of the first distribution pipe 23 is con-
nected to the pneumatic spinning device 6. The other
end of the first distribution pipe 23 is connected to the
intermediate portion of the first air pipe 22. Accordingly,
the first distribution pipe 23 can feed the air flowing
through the first air pipe 22 to the pneumatic spinning
device 6. Further, the air to be guided through the first
distribution pipe 23 to the pneumatic spinning device 6
is controlled by an open/close valve 231 arranged at the
intermediate portion of the first distribution pipe 23.
[0049] The second air pipe 24 is an air passage where
the air compressed by the compressed air feeding device
21 is guided through. In the spinning machine 100 in
which the plurality of spinning units 1 are arranged next
to one another, the second air pipe 24 is arranged parallel
to the direction in which the spinning units 1 are arranged
next to one another.

[0050] The second distribution pipe 25 is an air pas-
sage where air flowing through the second air pipe 24
branches off and is guided through to the pneumatic spin-
ning device 6. One end of the second distribution pipe
25 is connected to the pneumatic spinning device 6. The
other end of the second distribution pipe 25 is connected
to the intermediate portion of the second air pipe 24. Ac-
cordingly, the second distribution pipe 25 can feed the
air flowing through the second air pipe 24 to the pneu-
matic spinning device 6. Further, the air to be guided
through the second distribution pipe 25 to the pneumatic
spinning device 6 is controlled by an open/close valve
251 arranged at the intermediate portion of the second
distribution pipe 25.

[0051] The cleanser supplying device 3 mainly in-
cludes a branching pipe 31, an air compressing device
32, acleanser tank 33, and a cleanser supplying pipe 34.
[0052] The branching pipe 31 is an air passage where
the air flowing through the first air pipe 22 branches off
and is fed through to the cleanser tank 33. One end of
the branching pipe 31 is connected to the cleanser tank
33. The other end of the branching pipe 31 is connected
to the intermediate portion of the first air pipe 22. Accord-
ingly, the branching pipe 31 can feed the air flowing
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through the first air pipe 22 to the cleanser tank 33. Fur-
ther, a supplying amount of air to be guided through the
branching pipe 31 to the cleanser tank 33 is appropriately
adjusted by a valve 311 arranged at the intermediate
portion of the branching pipe 31.

[0053] The air compressing device 32 is a device that
compresses the air which has branched off from the first
air pipe 22 by the branching pipe 31. The air compressing
device 32 mainly includes an electric compressor, which
drives an electric motor to compress air. Further, the air
compressing device 32 is electrically connected to the
control device C. The air compressing device 32 can ap-
propriately change an operational state thereof by receiv-
ing a control signal from the control device C.

[0054] The cleanser tank 33 is a tank that stores the
cleanser. The cleanser tank 33 is provided with a level
sensor 331. The level sensor 331 is a detection section
that detects an accumulated amount of the cleanser in
the cleanser tank 33. The level sensor 331 is electrically
connected to the control device C. A detection signal de-
tected by the level sensor 331 is transmitted from the
level sensor 331 to the control device C. The control de-
vice C monitors the accumulated amount of the cleanser
by receiving the detection signal detected by the level
sensor 331. When receiving a detection signal indicating
a prescribed amount, the control device C determines
that the accumulated amount of cleanser is low.

[0055] For example, the cleanser, which is stored in
the cleanser tank 33, is hydrocarbon system cleanser,
alcohol system cleanser, or the like. The cleanser forms
afilm orresolves oil in the spinning chamber 65 to prevent
the oiling agent from being adhered to the spinning cham-
ber 65 or from being accumulated therein. Further, the
cleanser cannot be limited to a certain type of cleanser
or a cleanser with a specific product name. This is be-
cause according to a type, an amount, or the like of oiling
agent applied to the sliver F, it is necessary to appropri-
ately use the most suitable cleanser for the sliver F.
[0056] The cleanser supplying pipe 34 is a cleanser
passage for adding the cleanser to the air flowing through
the first air pipe 22. One end of the cleanser supplying
pipe 34 is arranged to be opened at the bottom of the
cleanser tank 33 or in the vicinity thereof. The other end
of the cleanser supplying pipe 34 is connected to up-
stream of a branch point where the air flowing through
thefirstair pipe 22 branches off to the pneumatic spinning
device 6. Accordingly, the air added with the cleanser
can be fed to each of the pneumatic spinning devices 6.
[0057] By such a structure, the cleanser supplying de-
vice 3 branches off portion of the air flowing through the
first air pipe 22, and compresses such the air. Accord-
ingly, internal pressure of the cleanser tank 33 can be
increased by the compressed air. Since the internal pres-
sure of the cleanser tank 33 has been increased, the
cleanser supplying device 3 can push the cleanser into
the first air pipe 22 through the cleanser supplying pipe
34. Accordingly, the cleanser supplying device 3 can add
the cleanser to the air flowing through the first air pipe
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22. The cleanser added to the air flowing through the first
air pipe 22 is evenly and stably supplied to each of the
pneumatic spinning devices 6 such that the cleanser is
sprayed in the form of a mist.

[0058] The spinning machine 100 of the present em-
bodiment is formed such that the air added with the
cleanseris branched off and fed to all the pneumatic spin-
ning devices 6. However, when the plurality of spinning
units 1 are divided into a plurality of groups, the cleanser
supplying device 3 and the compressed air feeding de-
vice 21 may be provided in each group.

[0059] Further, the cleanser supplying device 3 of the
present embodiment increases internal pressure of the
cleanser tank 33 by the compressed air and adds the
cleanser to the air flowing through the first air pipe 22.
However, the cleanser supplying device 3 may use an
electric pump or the like to push the cleanser out of the
cleanser tank 33 to add the cleanser to the air flowing
through the first air pipe 22.

[0060] Next, by referring to Fig. 5, a description will be
made on reasons why weak yarn is produced due to ac-
cumulation of the oiling agent in the spinning chamber
65. Specifically, a description will be made on reasons
why weak yarn is produced due to the accumulation of
the oiling agent in the spinning chamber 65 when the
spunyarnY is produced from the sliver F added with the
oiling agent such as polyester. Further, the arrows in Fig.
5 indicate a direction in which the sliver F and the spun
yarn Y are fed and also a direction in which the fed air
flows.

[0061] Asdescribed above, the sliver F added with the
oiling agent is guided through the yarn passage 61a of
the guide member 61 to the spinning chamber 65. Each
of fibers of the sliver F is reversed and whirled in the
spinning chamber 65 by whirling airflow (refer to the al-
ternate long and double-short dashed line in Fig. 5) . At
this point of time, the oiling agent, which has been added
to each fiber, is removed from the whirling fibers by the
whirling airflow, and adheres to a peripheral surface of
the spindle member 62. Adhesion of the oiling agent from
each fiber is continuously repeated, and the oiling agent
is thickly accumulated on the peripheral surface of the
spindle member 62.

[0062] As described above, the oiling agent accumu-
lated on the peripheral surface of the spindle member 62
becomes resistance to the fibers (refer to the alternate
long and double-short dashed line in Fig. 5) which whirls
while being wound around the peripheral surface of the
spindle member 62. That s, the accumulated oiling agent
consequently causes so-called weak yarn, which has un-
stable yarn structure, to be produced.

[0063] Accordingly, in order to prevent the weak yarn
from being produced, it is necessary to prevent the oiling
agent applied to the sliver F from being adhered to and
accumulated in the spinning chamber 65. Particularly, it
is necessary to prevent the oiling agent applied to the
sliver F from being adhered to and accumulated on the
spindle member 62 which constitutes a portion of the
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spinning chamber 65. Accordingly, it becomes important
to add an appropriate amount of cleanser to air and to
evenly and stably feed the air added with the cleanser to
each of the pneumatic spinning devices 6.

[0064] As described above, in the spinning machine
100, the cleanser supplying device 3 adds the cleanser
to the air for preventing the oiling agent from being ad-
hered or from being accumulated, and the air is branched
off and fed to each of the pneumatic spinning devices 6.
Consequently, the spinning machine 100 can supply the
cleanser evenly and stably to the each of the pneumatic
spinning devices 6. Accordingly, the oiling agent applied
to the sliver F can be prevented from being adhered to
and accumulated in the spinning chamber 65. Conse-
quently, manufacturing quality of the spun yarn Y pro-
duced by the spinning machine 100 can be improved.
Further, since the oiling agent is not adhered to and ac-
cumulated in the spinning chamber 65, it becomes un-
necessary to perform regular cleaning. Consequently,
productivity of the spinning machine 100 producing the
spun yarn Y can be improved.

[0065] Furthermore, since the air added with the
cleanser is branched off and fed to each of the pneumatic
spinning devices 6 inthe spinning machine 100, the struc-
ture of the spinning machine 100 can be made simple in
which one air distribution device 2 and one cleanser sup-
plying device 3 are arranged. Accordingly, the size and
the costs of the spinning machine 100 can be reduced.
Particularly, since the first air pipe 22 and the second air
pipe 24 are provided along a direction in which the plu-
rality of spinning units 1 are arranged in the spinning ma-
chine 100, the structure of the spinning machine 100 can
be even more simplified. Consequently, the size and the
costs of the spinning machine 100 can be reduced.
[0066] Next, a description will be made on a structure
in which supplying mode of the cleanser is changed in
accordance with characteristic of the sliver F.

[0067] As described above, among slivers of synthetic
fibers made of materials such as polyester, there are sliv-
ers F added with the oiling agent. However, among slivers
of plant fibers such as cotton or flax, there is no sliver F
added with the oiling agent. Accordingly, when producing
the spunyarnY from the sliver F not added with the oiling
agent, the spinning machine 100 stops adding the
cleanser to air to be fed to the pneumatic spinning device
6. Further, when producing the spunyarnY from the sliver
F added with the oiling agent, the spinning machine 100
changes an additive amount of cleanser to be added to
the air to be fed to the pneumatic spinning device 6 in
accordance with the characteristic of the sliver F.
[0068] Stopping of addition of the cleanser and chang-
ing of the additive amount of the cleanser are performed
by the control device C controlling an operating state of
the air compressing device 32. Specifically, the control
device C includes an addition control section C1. The
addition control section C1 retrieves from a control map
M, the additive amount of the cleanser according to the
characteristic of the sliver F. The addition control section
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C1 transmits a control signal, which corresponds to the
retrieved additive amount of the cleanser, to the air com-
pressing device 32. Further, the control map M is data
storing an appropriate amount of the cleanser to be add-
ed that has been previously found through experiments
in order to prevent the oiling agent from being adhered
to and accumulated the spinning chamber 65 (refer to
Fig. 6).

[0069] Asillustratedin Fig. 6, when producing the spun
yarn Y from a sliver F1 not added with the oiling agent,
the addition control section C1 controls the air compress-
ing device 32 not to add the cleanser to the air flowing
through the first air pipe 22. Further, in the spinning ma-
chine 100 according to the present embodiment, a valve
221 arranged upstream of the first air pipe 22 is closed,
and a valve 241 arranged upstream of the second air
pipe 24 is opened. Accordingly, the spinning machine
100 can supply air flowing through the second air pipe
24 to the pneumatic spinning devices 6, and the spinning
operation can be performed only by air not added with
the cleanser.

[0070] Meanwhile, as illustrated in Fig. 6, when pro-
ducing the spun yarn Y from slivers F2, F3, or F4 added
with the oiling agent, the addition control section C1 con-
trols the air compressing device 32 to add the cleanser
to the air flowing through the first air pipe 22. Further, in
the spinning machine 100 according to the present em-
bodiment, the valve 221 arranged upstream of the first
air pipe 22 is opened, and the valve 241 arranged up-
stream of the second air pipe 24 is closed. Accordingly,
the spinning machine 100 can supply the air flowing
through the first air pipe 22 to the pneumatic spinning
devices 6, and the spinning operation can be performed
by air added with the cleanser.

[0071] The spinning machine 100 includes the first air
pipe 22 where the cleanser is added to air and the second
air pipe 24 where the cleanser is not added to air. There-
fore, the spinning machine 100 can reliably switch as to
whether to perform the spinning operation by the air add-
ed with the cleanser or by the air not added with the
cleanser. Further, as illustrated in Fig. 7, even when the
second air pipe 24 is not provided, the spinning machine
100 can switch whether or not to add the cleanser to air
just by controlling the operational state of the air com-
pressing device 32. In this case, it is possible to further
simplify the structure of the spinning machine 100.
[0072] For example, when producing the spun yarn'Y
from the sliver F4 added with a large amount of oiling
agent, if a large amount of cleanser is not added to the
air, the oiling agent cannot be prevented from being ac-
cumulated. Therefore, the spinning machine 100 adjusts
an amount of the cleanser to be added to air to an ap-
propriate amount in accordance with characteristic of the
sliver F4. In this case, the addition control section C1
controls the air compressing device 32 to increase pres-
sure of the air.

[0073] Asdescribed above, the spinning machine 100
can change the additive amount of the cleanser in ac-
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cordance with the characteristic of the sliver F. That is,
when producing the spun yarn Y from the sliver F added
with the oiling agent, the spinning machine 100 can add
an appropriate amount of the cleanser to the air to be
supplied to the pneumatic spinning devices 6 in accord-
ance with the characteristic of the sliver F. Accordingly,
the oiling agent applied to the sliver F is prevented from
being adhered to the spinning chamber 65 and from being
accumulated therein, and manufacturing quality and pro-
ductivity of the spinning machine 100 can be improved.
Furthermore, the spinning machine 100 can produce the
spun yarn Y from various types of slivers F.

[0074] Next, a description will be made on a structure
in which when at least one of the plurality of spinning
units 1is producing the spunyarn, the cleanseris added
to air, and when none of the spinning units 1 is producing
the spun yarn Y, the cleanser is stopped being added to
the air.

[0075] Such a structure can be accomplished by the
control device C monitoring operational status of each of
the spinning units 1. Specifically, a spinning control sec-
tion C2 of the control device C can receive a yarn trav-
elling signal from the yarn defect detecting and removing
device 8 of each of the spinning units 1. When receiving
the yarn travelling signal from at least one of the yarn
defect detecting and removing devices 8, the spinning
control section C2 controls the air compressing device
32 to add the cleanser.

[0076] Meanwhile, when the spinning control section
C2 cannot receive a yarn travelling signal from all of the
yarn defect detecting and removing devices 8, the spin-
ning control section C2 determines that none of the spin-
ning units 1 is producing the spun yarn Y. Then, the spin-
ning control section C2 controls the air compressing de-
vice 32 not to add the cleanser.

[0077] In such a structure, when at least one of the
spinning units 1 is producing the spun yarn Y, the spin-
ning machine 100 can supply the air added with the
cleanser to the pneumatic spinning devices 6 in the spin-
ning units 1. Accordingly, the oiling agent applied to the
sliver F is prevented from being adhered to the spinning
chamber 65 and from being accumulated therein, and
manufacturing quality and productivity of the spinning
machine 100 can be improved. When none of the spin-
ning units 1 is producing the spun yarn Y, the cleanser
supplying device 3 stops adding the cleanser to the air.
Consequently, cleanser consumption in the spinning ma-
chine 100 can be reduced, and manufacturing costs of
the spun yarn Y can be reduced.

[0078] Furthermore, when none of the spinning units
1 is producing the spun yarn Y and cannot restart pro-
ducing the spun yarn Y promptly, the spinning machine
100 stops driving of the compressed air feeding device
21 in addition to stopping the addition of the cleanser.
Accordingly, the spinning machine 100 can further re-
duce manufacturing costs of the spun yarn Y.

[0079] Next, a description will be made on a structure
in which when an accumulated amount of the cleanser
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in the cleanser tank 33 is less than a prescribed amount,
all of the spinning units 1 stop producing the spunyarn Y.
[0080] Such a structure is accomplished by having the
accumulated amount of the cleanser in the cleanser tank
33 monitored by the control device C. Specifically, the
spinning control section C2 receives a detection signal
from the level sensor 331 provided at the cleanser tank
33 and monitors the accumulated amount of the cleanser.
When the detection signal from the level sensor 331 be-
comes less than a prescribed amount, the spinning con-
trol section C2 controls all the spinning units 1 to stop
producing the spunyarn Y. Specifically, the spinning con-
trol section C2 stops driving sources of the draft device
5, the yarn feeding device 7, and the winding device 9 or
the like in the spinning units 1. Furthermore, the spinning
control section C2 controls the air compressing device
32 to stop adding the cleanser.

[0081] In such a structure, when the level sensor 331
of the cleanser tank 33 detects that the accumulated
amount of the cleanser is less than the prescribed
amount, all the spinning units 1 are controlled to stop
producing the spun yarn Y in the spinning machine 100.
Therefore, when producing the spun yarn'Y from the sliv-
er F added with the oiling agent, the spinning operation
can be prevented from being performed by air not added
with the cleanser. Accordingly, the oiling agent added to
the sliver F is prevented from being adhered to the spin-
ning chamber 65 and from being accumulated therein.
Consequently, manufacturing quality and productivity of
the spinning machine 100 can be improved.

[0082] Further, in the spinning machine 100 according
to the present embodiment, the sliver F is fed from top
to bottom. However, the present invention is not limited
to such an embodiment. For example, a can storing the
sliver F may be arranged in a lower portion of the spinning
machine 100 and the winding device 9 may be arranged
in an upper portion of the spinning machine 100.

Claims

1. A spinning machine including a plurality of spinning
units (1), each spinning unit (1) having a pneumatic
spinning device (6) which twists a fiber bundle by air,
the spinning machine characterized by comprising:

a compressed air feeding device (21) which
feeds compressed air,

a first air pipe (22) which guides the air fed by
the compressed air feeding device (21), and

a cleanser supplying device (3) which adds
cleanser to the air flowing through the first air
pipe (22), the cleanser supplying device (3) adds
the cleanser at upstream of a branch point where
the air flowing through the first air pipe (22)
branches off to each of the pneumatic spinning
devices (6).
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2.

The spinning machine according to claim 1, charac-
terized by further comprising a second air pipe (24)
which guides the air fed by the compressed air feed-
ing device (21) and feeds the air to each of the pneu-
matic spinning devices (6), wherein the second air
pipe (24) is an air passage where air not added with
the cleanser is guided through.

The spinning machine according to claim 2, charac-
terized in that the air to be fed to the pneumatic
spinning devices (6) can be switched among the air
flowing through the first air pipe (22) and the air flow-
ing through the second air pipe (24).

The spinning machine according to claim 2, charac-
terized in that the first air pipe (22) and the second
air pipe (24) are arranged along a direction in which
the plurality of the pneumatic spinning units (1) are
arranged.

The spinning machine according to any one of claim
1 through claim 4, characterized by further com-
prising an addition control section (C1) which con-
trols the cleanser supplying device (3),

wherein the addition control section (C1) determines
whether or not to add the cleanser to the air flowing
through the first air pipe (22) in accordance with char-
acteristic of the fiber bundle, and

when oiling agent is applied to the fiber bundle, the
addition control section (C1) controls the cleanser
supplying device (3) to add the cleanser.

The spinning machine according to claim 5, wherein
the addition control section (C1) determines an ad-
ditive amount of the cleanser to be added to the air
flowing through the first air pipe (22) in accordance
with the characteristic of the fiber bundle, and con-
trols the cleanser supplying device (3) to add an
amount of the cleanser that is appropriate according
to the oiling agent added to the fiber bundle.

The spinning machine according to claim 5 or claim
6, characterized in that when at least one of the
spinning units (1) is producing spun yarn from the
fiber bundle added with the oiling agent, the addition
control section (C1) controls the cleanser supplying
device (3) to add cleanser to the air flowing through
the first air pipe (22), and

when none of the spinning units (1) is producing spun
yarn from fiber bundle added with the oiling agent,
the addition control section (C1) controls the cleans-
er supplying device (3) to stop adding cleanser to
the air flowing through the first air pipe (22) .

The spinning machine according to any one of claim
1 through claim 7, characterized in that the cleans-
er supplying device (3) includes:
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a cleanser tank (33) which stores the cleanser,
and

a detecting section (331) which detects an ac-
cumulated amount of the cleanser in the cleans-
er tank (33),

characterized in that the spinning machine fur-
ther comprises a spinning control section (C2)
which can receive a detection signal from the
detecting section (331) and controls to activate
or stop the spinning units (1),

wherein when the detecting section (331) de-
tects that the accumulated amount of the cleans-
eris less than a prescribed amount, the spinning
control section (C2) controls all the spinning
units (1) to stop producing spun yarn.
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FIG. 2
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FIG. 5
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