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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 spinning method.

2. Description of the Related Art

[0002] There is conventionally known a spinning ma-
chine including a draft device adapted to draft a fiber
bundle and a pneumatic spinning device adapted to pro-
duce a yarn at a spinning position by applying twists to
the drafted fiber bundle by injecting air to a spinning
chamber (see Japanese Patent Application Laid-open
No. 2006-144136, for example). In such a spinning ma-
chine, for example, in a case where a yarn defect has
been detected, when a drafting operation of the draft de-
vice is stopped, a fiber bundle portion to which twists
have not been applied is formed at a yarn end of the yarn.

SUMMARY OF THE INVENTION

[0003] In the spinning machine as described above,
for example, when accumulating the yarn in a yarn ac-
cumulating device using a yarn accumulating roller, if a
length of the fiber bundle portion is excessively long, the
fiber bundle portion may remain at the yarn accumulating
roller. If the length of the fiber bundle portion is exces-
sively short, a yarn end of the yarn from a winding device
may notbe reliably caught when performing a yarn joining
operation.

[0004] An object of the present invention is to provide
a spinning machine and a spinning method that are ca-
pable of adjusting the length of the fiber bundle portion
to be formed at the yarn end of the yarn.

[0005] A spinning machine of the present invention in-
cludes a draft device adapted to draft a fiber bundle, a
pneumatic spinning device arranged movable between
a spinning position and a receded position that is located
further away from the draft device than the spinning po-
sition, and adapted to produce a yarn at the spinning
position by applying twists to the drafted fiber bundle by
injecting air to a spinning chamber, and an injecting de-
vice adapted to inject air to a region between the draft
device and the pneumatic spinning device. The injecting
device is adapted to be injecting the air at least when the
pneumatic spinning device is moving from the spinning
position to the receded position, and to stop injecting the
air before the pneumatic spinning device reaches the re-
ceded position.

[0006] Inthe spinning machine, since the air is injected
by the injecting device to the fiber bundle that is passing
the region between the draft device and the pneumatic
spinning device, the fiber bundle is disconnected by the
air. Thus, a length of a fiber bundle portion can be ap-
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propriately adjusted by adjusting a timing to inject the air.
Furthermore, since the injection of the air is stopped be-
fore the pneumatic spinning device reaches the receded
position, the air can be efficiently injected, and the length
of the fiber bundle portion can be adjusted.

[0007] In the spinning machine of the present inven-
tion, the injecting device may inject the air to cross a fiber
passage in the region between the draft device and the
pneumatic spinning device. With this configuration, since
the air can be reliably applied to the fiber bundle, the
length of the fiber bundle portion can be more appropri-
ately adjusted.

[0008] In the spinning machine of the present inven-
tion, the injecting device may inject the air along a direc-
tion orthogonal to the fiber passage. With this configura-
tion, since force of the injection of the air is effectively
applied to the fiber bundle, the fiber bundle portion can
be disconnected by injection of a minimum amount of air.
[0009] The spinning machine of the present invention
may further include a suction device arranged to face the
injecting device with the region therebetween and adapt-
ed to suck fibers. With this configuration, since fibers that
generate when the fiber bundle is disconnected by the
air are sucked by the suction device, the fibers can be
prevented from remaining in the spinning machine.
[0010] In the spinning machine of the present inven-
tion, the draft device may include a plurality of roller pairs,
and the roller pair arranged closest to the pneumatic spin-
ning device among the plurality of the roller pairs may
include a driving roller adapted to rotate by receiving a
driving force and a driven roller adapted to rotate in ac-
cordance with the driving roller. The injecting device may
be arranged to a side where the driven roller is arranged
with respect to the region between the draft device and
the pneumatic spinning device, and the suction device
may be arranged to a side where the driving roller is ar-
ranged with respect to the region between the draft de-
vice and the pneumatic spinning device. With this con-
figuration, the fibers that generate when the fiber bundle
is disconnected can be prevented from adhering to the
driven roller.

[0011] In the spinning machine of the present inven-
tion, the pneumatic spinning device may include a nozzle
block and a hollow guide shaft body arranged to form the
spinning chamber, and a nozzle through which the air is
injected into the spinning chamber may be formed in the
nozzle block. With this configuration, whirling flow can
be generated in the spinning chamber by injecting the air
from the nozzle into the spinning chamber, and twists
can be reliably applied to the fiber bundle.

[0012] The spinning machine of the present invention
may further include a control section adapted to control
start and stop of the injection of the air from the injecting
device. With this configuration, the length of the fiber bun-
dle portion can be automatically adjusted in accordance
with a condition.

[0013] A spinning method of the present invention is
executed in a spinning machine that includes a draft de-
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vice adapted to draft a fiber bundle, a pneumatic spinning
device arranged movable between a spinning position
and a receded position that is located further away from
the draft device than the spinning position, and adapted
to produce a yarn at the spinning position by applying
twists to the drafted fiber bundle by injecting air to a spin-
ning chamber, and an injecting device adapted to inject
airto aregion between the draft device and the pneumatic
spinning device. The spinning method includes a moving
step of starting to move the pneumatic spinning device
from the spinning position to the receded position, and
an injecting step of injecting the air from the injecting
device at least when the pneumatic spinning device is
moving from the spinning position to the receded posi-
tion, and stopping the injection of the air before the pneu-
matic spinning device reaches the receded position.

[0014] In the spinning method, since the air is injected
by the injecting device to the fiber bundle that is passing
the region between the draft device and the pneumatic
spinning device, the fiber bundle is disconnected by the
air. Thus, a length of a fiber bundle portion can be ap-
propriately adjusted by adjusting a timing to inject the air.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

FIG. 1 is a front view illustrating a spinning machine
according to an embodiment of the present inven-
tion;

FIG. 2is a side view illustrating a spinning unit of the
spinning machine in FIG. 1;

FIG. 3 is a vertical sectional view illustrating a pneu-
matic spinning device of the spinning unit in FIG. 2;
FIG. 4 is a vertical sectional view illustrating a pneu-
matic spinning device moving from a spinning posi-
tion to a receded position;

FIG. 5 is a vertical sectional view illustrating the
pneumatic spinning device located at the receded
position; and

FIGS. 6A and 6B are each a timing chart of opera-
tions relating to an adjustment of a length of a fiber
bundle portion.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0016] A preferred embodiment of the present inven-
tion will be hereinafter described in detail with reference
to the accompanying drawings. The same reference nu-
merals are denoted on the same or corresponding por-
tions throughout the drawings, and redundant description
will be omitted.

[0017] As illustrated in FIG. 1, a spinning machine 1
includes a plurality of spinning units 2, a yarn joining ve-
hicle 3, a blower box 4, and a motor box 5. The plurality
of spinning units 2 are arranged in a row, and each of
the plurality of spinning units 2 is adapted to produce a
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yarn Y to wind around a package P. The yarn joining
vehicle 3 is adapted to perform a yarn joining operation
in a spinning unit 2 in which the yarn Y has been discon-
nected. The blower box 4 accommodates an air supply
source adapted to generate, for example, suction flow
and whirling flow in each section of the spinning unit 2,
and the like. The motor box 5 accommodates a motor
adapted to supply power to each section of the spinning
unit 2, and the like.

[0018] In the following description, upstream and
downstream in a travelling direction of a sliver S, a fiber
bundle F, and the yarn Y are respectively referred to as
"upstream" and "downstream" simply. Furthermore, a
side where a travelling path of the yarn Y is located with
respect to the yarn joining vehicle 3 is simply referred to
as a "front side", and a side opposite thereto is simply
referred to as a "back side".

[0019] As illustrated in FIGS. 1 and 2, each spinning
unit 2 includes a draft device 6, an injecting device 14
and a suction device 15, a pneumatic spinning device 7,
a yarn monitoring device 8, a tension sensor 9, a yarn
accumulating device 50, a waxing device 11, and awind-
ing device 12 in this order from upstream. The devices
are directly or indirectly supported by a machine frame
13 such that upstream becomes an upper side in a ma-
chine height direction (in other words, such that down-
stream becomes a lower side in the machine height di-
rection).

[0020] The draft device 6 is adapted to produce the
fiber bundle F by drafting the sliver S. The draft device 6
includes a back roller pair 61, a third roller pair 62, a
middle roller pair 64 each of the roller is provided with an
apron belt 63, and a front roller pair 65 in this order from
upstream. Each of the roller pairs 61, 62, 64, and 65 is
adapted to transport the sliver S fed from a sliver can
(notillustrated) from upstream to downstream while draft-
ing. Among each of the roller pairs 61, 62, 64, and 65,
the front roller pair 65 is arranged closest to the pneu-
matic spinning device 7. The front roller pair 65 includes
a bottom roller (a driving roller) 65a and a top roller (a
driven roller) 65b. The bottom roller 65a is adapted to
rotate by receiving a driving force from a drive motor (not
illustrated). The top roller 65b is adapted to rotate in ac-
cordance with the bottom roller 65a.

[0021] As illustrated in FIG. 3, the pneumatic spinning
device 7 is adapted to inject air and apply twists to the
fiber bundle F drafted by the draft device 6 to produce
the yarn Y while being located at a spinning position. The
spinning position is a position where the pneumatic spin-
ning device 7 is arranged to be close to the draft device
6 (specifically, the front roller pair 65) at the time of spin-
ning, and is a position where the pneumatic spinning de-
vice 7 is located when the fiber bundle F is fed from the
draft device 6 to the pneumatic spinning device 7. The
pneumatic spinning device 7 includes a nozzle block 70
and a hollow guide shaft body 80. The hollow guide shaft
body 80 is inserted into the nozzle block 70 from down-
stream. An internal space formed by the nozzle block 70
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and the hollow guide shaft body 80 at this time is a spin-
ning chamber 73.

[0022] The nozzle block 70 includes a fiber guiding
section 71 and a whirling flow generating section 72. The
fiber guiding section 71 is provided with a guiding hole
71a adapted to guide the fiber bundle F fed from the draft
device 6 to the spinning chamber 73. The fiber guiding
section 71 is also provided with a needle 75. A tip-end
portion 75a of the needle 75 is located in the spinning
chamber 73. The needle 75 has a function to prevent
twists from propagating upstream of the spinning cham-
ber 73. The whirling flow generating section 72 is provid-
ed with a plurality of nozzles 74 that communicate to the
spinning chamber 73. The plurality of nozzles 74 are ar-
ranged such that whirling flow is generated in the spinning
chamber 73 when air is injected. The whirling flow gen-
erating section 72 is provided with a hole portion 72a
through which the hollow guide shaft body 80 is inserted.
The hole portion 72a is formed into a truncated cone
shape that tapers off towards upstream and communi-
cates to the spinning chamber 73.

[0023] The hollow guide shaft body 80 can be inserted
into the hole portion 72a of the whirling flow generating
section 72. An upper-end portion 80a of the hollow guide
shaft body 80 is formed into a truncated cone shape that
tapers off towards upstream. The hollow guide shaft body
80 is provided with a passage 81 extending along a cen-
tral axis of the hollow guide shaft body 80. The passage
81 communicates to the spinning chamber 73 at an up-
stream side thereof, and is formed in a widened manner
towards an exit 83 located downstream. A collecting sec-
tion 77 communicates to the spinning chamber 73 via a
gap formed between the upper-end portion 80a of the
hollow guide shaft body 80 and the hole portion 72a of
the whirling flow generating section 72.

[0024] The pneumatic spinning device 7 is movably
(swingably) supported by a support shaft (notillustrated).
As illustrated in FIGS. 4 and 5, the pneumatic spinning
device 7 can be moved to a receded position, which is
located further away from the draft device 6 than the spin-
ning position. When the pneumatic spinning device 7 is
located at the receded position, the hollow guide shaft
body 80 can be further moved from the nozzle block 70.
When the pneumatic spinning device 7 is moved from
the spinning position to the receded position, as illustrat-
ed in FIG. 4, the nozzle block 70 and the hollow guide
shaft body 80 are integrally moved away from the draft
device 6. Then, as illustrated in FIG. 5, only the nozzle
block 70 stops at a predetermined position. The hollow
guide shaft body 80 continues the movement in order to
be located away from the nozzle block 70. Subsequently,
the hollow guide shaft body 80 that has been moved away
from the nozzle block 70 stops at a predetermined posi-
tion.

[0025] As illustrated in FIGS. 1 and 2, the yarn moni-
toring device 8 is adapted to monitor the travelling yarn
Y between the pneumatic spinning device 7 and the yarn
accumulating device 50. The yarn monitoring device 8
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transmits a yarn defect detection signal to a unit controller
(a control section) 10 upon detection of a yarn defect.
The yarn monitoring device 8 detects as the yarn defect,
for example, an abnormality in thickness of the yarn Y
and/or a foreign substance in the yarn Y. Furthermore,
the yarn monitoring device 8 detects a length of the yarn
Y and transmits a length detection signal to the unit con-
troller 10. The tension sensor 9 is adapted to measure
tension of the travelling yarn Y between the pneumatic
spinning device 7 and the yarn accumulating device 50,
and to transmit a tension measurement signal to the unit
controller 10. The waxing device 11 is adapted to apply
wax to the travelling yarn Y between the yarn accumu-
lating device 50 and the winding device 12.

[0026] The unit controller 10 is formed of, for example,
a Central Processing Unit (CPU) adapted to perform
arithmetic processing, a Read Only Memory (ROM) and
a Random Access Memory (RAM) each adapted to func-
tion as a storage section, and the like, and is provided to
every spinning unit 2. The unit controller 10 receives the
yarn defect detection signal transmitted from the yarn
monitoring device 8. The unit controller 10 calculates a
length of the yarn Y that has been wound by the winding
device 12 based on the length detection signal of the
yarn Y transmitted from the yarn monitoring device 8.
The unit controller 10 determines based on the calculated
result, whether or not the package P is fully-wound. The
unit controller 10 may be provided to every predeter-
mined number of spinning units 2. Alternatively, a con-
troller adapted to control the entire spinning machine 1
may be provided, and all the spinning units 2 may be
controlled by such a controller.

[0027] Asillustrated in FIG. 4, the injecting device 14
is adapted to inject air towards a region C between the
draft device 6 and the pneumatic spinning device 7 after
the pneumatic spinning device 7 starts being moved from
the spinning position to the receded position. The inject-
ing device 14 is arranged to inject the air to cross a fiber
passage (a path where the fiber bundle F travels) in the
region C. The injecting device 14 is preferably arranged
to inject the air along a direction orthogonal to the fiber
passage. The injecting device 14 is controlled by the unit
controller 10 to inject the air at a desired timing. The suc-
tion device 15 is arranged to face the injecting device 14
with the region C therebetween and is adapted to suck
fibers that remain in and around the region C. The inject-
ing device 14 is arranged to a side where the top roller
65b is arranged (a top roller 65b side) with respect to the
region C, and the suction device 15 is arranged to a side
where the bottom roller 65a is arranged (a bottom roller
65a side) with respect to the region C. The top roller 65b
side means a region on a side where the top roller 65b
is arranged with the fiber passage as a reference when
seen in an axial direction of the front roller pair 65 (a
direction penetrating a page of FIG. 3), and includes a
region downstream of the top roller 65b. The bottom roller
65a side means a region on a side where the bottom
roller 65a is arranged with the fiber passage as a refer-
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ence when seen in the axial direction of the front roller
pair 65, and includes a region downstream of the bottom
roller 65a.

[0028] As illustrated in FIGS. 1 and 2, the yarn accu-
mulating device 50 is adapted to accumulate the travel-
ling yarn Y between the pneumatic spinning device 7 and
the winding device 12 by winding the travelling yarn Y
around a yarn accumulating roller. The yarn accumulat-
ing device 50 has a function to stably draw the yarn Y
from the pneumatic spinning device 7, a function to ac-
cumulate the yarn Y fed from the pneumatic spinning
device 7 to prevent the yarn Y from slackening, for ex-
ample, when the yarn joining vehicle 3 performs a yarn
joining operation, and a function to adjust tension of the
yarn Y located downstream of the yarn accumulating de-
vice 50 to prevent variation in the tension of the down-
stream yarn Y from propagating to the pneumatic spin-
ning device 7.

[0029] The winding device 12 is adapted to wind the
yarn Y produced by the pneumatic spinning device 7
around a bobbin B to form the package P. The winding
device 12 includes a cradle arm 21, a winding drum 22,
and a traverse device 23. The cradle arm 21 is swingably
supported by a support shaft 24 and brings a surface of
the bobbin B or the package P each rotatably supported
by the cradle arm 21 into contact with a surface of the
winding drum 22 with an appropriate pressure. The wind-
ing drum 22 is driven by an electric motor (not illustrated)
provided to every spinning unit 2, and rotates the bobbin
B or the package P being in contact therewith. The
traverse device 23 is driven by a shaft 25 provided in
common to the plurality of spinning units 2 and traverses
the yarn Y at a predetermined width with respect to the
rotating bobbin B or the rotating package P.

[0030] The yarn joining vehicle 3 travels to a spinning
unit 2 in which the yarn Y has been disconnected, and
performs a yarn joining operation in such a spinning unit
2. The yarn joining vehicle 3 includes a splicer 26, a suc-
tion pipe 27, and a suction mouth 28. The suction pipe
27 is swingably supported by a support shaft 31. The
suction pipe 27 sucks and catches a yarn end of the yarn
Y from the pneumatic spinning device 7 and guides the
caught yarn end to the splicer 26. The suction mouth 28
is swingably supported by a support shaft 32. The suction
mouth 28 sucks and catches a yarn end of the yarn Y
from the winding device 12 and guides the caught yarn
end to the splicer 26. The splicer 26 performs yarn joining
of the guided yarn ends.

[0031] Next, operations relating to an adjustment of a
length of a fiber bundle portion Y1 to be formed at a yarn
end of the yarn Y will be described. As illustrated in FIG.
5, the fiber bundle portion Y1 means a region to which
twists have not been applied at a yarn end of the yarn Y
connected to the package P. Operations to form the fiber
bundle portion Y1 are performed, for example, when
spinning is interrupted upon detection of a yarn defect or
when the package P becomes fully-wound and spinning
is finished.
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[0032] During spinning, air is injected from the plurality
of nozzles 74 to the spinning chamber 73, and whirling
flow of air is generated in the spinning chamber 73. Ac-
cordingly, twists are applied to the fiber bundle F fed to
the spinning chamber 73, and the yarn Y is produced.
The produced yarn Y is discharged from the exit 83 via
the passage 81. Fibers that did not become the yarn Y
are collected into the collecting section 77. During spin-
ning, the pneumatic spinning device 7 is located at the
spinning position.

[0033] Whenayarndefectis detected by the yarn mon-
itoring device 8 during spinning, the yarn defect detection
signal is transmitted to the unit controller 10. Upon re-
ceiving the yarn defect detection signal, the unit controller
10 controls the draft device 6 to stop driving the back
roller pair 61 (a drafting operation of the draft device 6).
Since the frontroller pair 65 is connected to a drive source
(a drive source provided in common to front roller pairs
65 in other spinning units 2) different from a drive source
of the back roller pair 61, driving of the front roller pair 65
continues. Consequently, the fiber bundle F is discon-
nected between the back roller pair 61 and the front roller
pair 65. A timing at which the unit controller 10 controls
the draft device 6 as described above is referred to as a
"timing K to stop the drafting operation of the draft device
6".

[0034] The unit controller 10 then controls the pneu-
matic spinning device 7 to stop the injection of the air
from the plurality of nozzles 74. When the injection of the
air from the plurality of nozzles 74 is stopped, the whirling
flow in the spinning chamber 73 disappears and thus
twists are not applied to the yarn end of the yarn Y. Con-
sequently, the fiber bundle portion Y1 to which twists
have not been applied is formed at the yarn end of the
yarn Y. A timing at which the unit controller 10 controls
the pneumatic spinning device 7 as described above is
referred to as a "first timing L to stop injection of air". The
first timing L is set by the unit controller 10 to be after an
elapse of a predetermined period of time from the timing
K to be linked with the timing K to stop the drafting oper-
ation of the draft device 6. The unit controller 10 has a
function as a setting section of the first timing L.

[0035] Subsequently, the unit controller 10 controls the
pneumatic spinning device 7 to start moving from the
spinning position to the receded position (a moving step).
A timing at which the unit controller 10 controls the pneu-
matic spinning device 7 as described above is referred
to as a "second timing M to start moving the pneumatic
spinning device 7 from the spinning position to the re-
ceded position". The second timing M is set by the unit
controller 10 to be after an elapse of a predetermined
period of time from the first timing L to be linked with the
first timing L to stop the injection of the air. The unit con-
troller 10 has a function as a setting section of the second
timing M.

[0036] Subsequently, for example, the unit controller
10 controls the injecting device 14 to inject air after the
pneumatic spinning device 7 starts moving from the spin-
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ning position to the receded position (after the second
timing M) (an injecting step). A timing at which the unit
controller 10 controls the injecting device 14 as described
above is referred to as a "third timing N to inject air". The
third timing N is set by the unit controller 10 with the sec-
ond timing M to start moving the pneumatic spinning de-
vice 7 from the spinning position to the receded position
as a reference. The unit controller 10 has a function as
a setting section of the third timing N. The air is injected
to the fiber bundle F that is passing the region C between
the draft device 6 and the pneumatic spinning device 7.
The fiber bundle F is disconnected by the injected air. In
such a manner, the fiber bundle F is disconnected be-
tween the back roller pair 61 and the front roller pair 65,
and is further disconnected by the injecting device 14.
[0037] Fibersthatare generated when the fiber bundle
F is disconnected are sucked by the suction device 15.
The unit controller 10 then controls the injecting device
14 to stop the injection of the air before the pneumatic
spinning device 7 reaches the receded position.

[0038] The unit controller 10 has a function as an ad-
justing section of the third timing N. The unit controller
10 can adjust the third timing N by storing data selected
by an operator via an input section (not illustrated) in the
storage section and performing a control program in ac-
cordance with the selected data. When shortening the
length of the fiber bundle portion Y1, asillustrated in FIG.
6A, the third timing N is adjusted to be relatively early
(for example, to be earlier than the third timing N illus-
trated in FIG. 6B). Accordingly, since a length of the yarn
end of the yarn Y to be disconnected by the injecting
device 14 becomes long, the length of the fiber bundle
portion Y1 becomes short. The length of the fiber bundle
portion Y1 is shortened, for example, in a case of pre-
venting the fiber bundle portion Y1 from remaining at the
yarn accumulating roller of the yarn accumulating device
50, or the like. On the other hand, when lengthening the
length of the fiber bundle portion Y1, as illustrated in FIG.
6B, the third timing N is adjusted to be relatively delayed
(for example, to be later than the third timing N illustrated
in FIG. 6A). Accordingly, since the length of the yarn end
of the yarn Y to be disconnected by the injecting device
14 becomes short, the length of the fiber bundle portion
Y1 becomes long. The length of the fiber bundle portion
Y1 is lengthened, for example, in a case of reliably catch-
ing the yarn end of the yarn Y when performing the yarn
joining operation, or the like. In such a manner, the third
timing N may be adjusted to be early by the unit controller
10 when shortening the length of the fiber bundle portion
Y1.

[0039] A case in which spinning is interrupted upon
detection of a yarn defect has been described above, but
similar operations are performed also in a case in which
the package P is determined to be fully-wound and spin-
ning is finished. However, in this case, the length of the
fiber bundle portion Y1 is preferably shortened such that
a knot of the yarn Y is not disconnected when unwinding
the package P by a warper in the following step. Thus,
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the third timing N is preferably adjusted to be early as
illustrated in FIG. 6A, for example.

[0040] As described above, in the spinning machine 1
and a spinning method executed in the spinning machine
1, since air is injected by the injecting device 14 to the
fiber bundle F that is passing the region C between the
draft device 6 and the pneumatic spinning device 7, the
fiber bundle F is disconnected by the air. Thus, the length
of the fiber bundle portion Y1 can be appropriately ad-
justed by adjusting the third timing N to inject the air. In
addition, by starting to move the pneumatic spinning de-
vice 7 from the spinning position to the receded position
(a moving step), the air can be effectively injected to the
fiber bundle F without being disturbed by the pneumatic
spinning device 7. Furthermore, by starting to move the
pneumatic spinning device 7 from the spinning position
to the receded position, a gap occurs in a positional re-
lation of the draft device 6 and the pneumatic spinning
device 7, and thus twists are not appropriately applied to
the fiber bundle F. Accordingly, twists are prevented from
propagating to the fiber bundle F that is passing the re-
gion C. Since the fiber bundle F to which twists are pre-
vented from propagating and which is located in the re-
gion C is weaker against external force such as air or the
like than the fiber bundle F to which twists have been
applied, such a fiber bundle F is reliably disconnected by
the air from the injecting device 14.

[0041] Accordingly, the length of the fiber bundle por-
tion Y1 can be adjusted, for example, such that the fiber
bundle portion Y1 does not remain at the yarn accumu-
lating roller of the yarn accumulating device 50 located
downstream of the pneumatic spinning device 7. Further-
more, the length of the fiber bundle portion Y1 can be
adjusted such that the yarn end of the yarn Y can be
reliably caught when performing the yarn joining opera-
tion. On the other hand, the length of the fiber bundle
portion Y1 can be shortened when the package P be-
comes fully-wound such that a knot of the yarn Y is not
disconnected when unwinding the package P by the
warper in the following step.

[0042] In the spinning machine 1, the injection of the
air is stopped before the pneumatic spinning device 7
reaches the receded position. With this configuration, the
air can be efficiently injected, and the length of the fiber
bundle portion Y1 can be adjusted. Furthermore, since
the air is not injected more than necessary, the fibers that
generate when the fiber bundle F is disconnected can be
prevented from flying.

[0043] In the spinning machine 1, the air is injected to
cross the fiber passage in the region C between the draft
device 6 and the pneumatic spinning device 7. With this
configuration, since the air can be reliably applied to the
fiber bundle F, the length of the fiber bundle portion Y1
can be more appropriately adjusted.

[0044] In the spinning machine 1, the air is injected
along a direction orthogonal to the fiber passage. With
this configuration, since force of the injection of the air is
effectively applied to the fiber bundle F, the fiber bundle
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portion Y1 can be disconnected by injection of a minimum
amount of air.

[0045] The spinning machine 1 is provided with the
suction device 15 arranged to face the injecting device
14 with the region C therebetween and adapted to suck
fibers. With this configuration, since the fibers that gen-
erate when the fiber bundle F is disconnected by the air
are sucked by the suction device 15, the fibers can be
prevented from remaining in the spinning machine 1.
[0046] In the spinning machine 1, the draft device 6
includes a plurality of the roller pairs 61, 62, 64, and 65.
The front roller pair 65 arranged closest to the pneumatic
spinning device 7 among the plurality of the roller pairs
61, 62, 64, and 65 includes the bottom roller 65a that
rotates by receiving a driving force and the top roller 65b
that rotates in accordance with the bottom roller 65a. The
injecting device 14 is arranged to the side where the top
roller 65b is arranged with respect to the region C be-
tween the draft device 6 and the pneumatic spinning de-
vice 7. The suction device 15 is arranged to the side
where the bottom roller 65a is arranged with respect to
the region C between the draft device 6 and the pneu-
matic spinning device 7. With this configuration, the fibers
that generate when the fiber bundle F is disconnected
can be prevented from adhering to the top roller 65b.
[0047] The spinning machine 1 includes the nozzle
block 70 and the hollow guide shaft body 80 arranged to
form the spinning chamber 73. Air is injected into the
spinning chamber 73 from the plurality of nozzles 74 ar-
ranged in the nozzle block 70. With this configuration,
the whirling flow is generated in the spinning chamber
73 by injecting the air from the plurality of nozzles 74 into
the spinning chamber 73, and twists can be reliably ap-
plied to the fiber bundle F.

[0048] The spinning machine 1 includes the unit con-
troller 10 that controls the injecting device 14 to inject the
air after the pneumatic spinning device 7 starts moving
from the spinning position to the receded position. With
this configuration, the length of the fiber bundle portion
Y1 can be automatically adjusted in accordance with a
condition set for the case in which spinning is interrupted
upon detection of a yarn defect, the case in which the
package P is determined to be fully-wound and spinning
is finished, or the like.

[0049] An embodiment of the present invention has
been described above, but the present invention is not
limited to the above-described embodiment.

[0050] In the above-described embodiment, the third
timing N is set to be after the second timing M. However,
a timing at which the injecting device 14 starts injecting
the air may be before the second timing M or simultane-
ous with the second timing M. In other words, the injecting
device 14 is merely required to be injecting the air at least
when the pneumatic spinning device 7 is moving from
the spinning position to the receded position.

[0051] In the above-described embodiment, the unit
controller 10 controls operations relating to an adjust-
ment of the third timing N. However, an adjustment mech-
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anism to adjust the third timing N may be arranged sep-
arately, and an operator may directly adjust the third tim-
ing N by such an adjustment mechanism without the unit
controller 10. For example, in the injecting device 14 in
which a length of an air path until the air is injected can
be adjusted, the length of the air path may be adjusted
by the operator. Since a timing at which air is injected
from the injecting device 14 is varied by adjusting the
length of the air path, the third timing N can be adjusted.
In such a manner, the third timing N may be adjusted
without the unit controller 10.

[0052] In the above-described embodiment, the first
timing L and the second timing M are set to be predeter-
mined timings, but may be adjusted when shortening (or
lengthening) the length of the fiber bundle portion Y1.
For example, the first timing L and the second timing M
may be adjusted by the unit controller 10 or the operator
with the timing K as areference to be delayed when short-
ening the length of the fiber bundle portion Y1.

[0053] Inthe above-described embodiment, the inject-
ing device 14 is arranged to the side where the top roller
65b is arranged with respect to the region C, and the
suction device 15 is arranged to the side where the bot-
tom roller 65a is arranged with respect to the region C,
but the positions of the injecting device 14 and the suction
device 15 may be reversed.

[0054] Various materials and shapes may be applied
to a material and a shape of each component of the spin-
ning machine 1 without being limited to the above-de-
scribed material and shape. The needle 75 may be omit-
ted, and a downstream end of the fiber guiding section
71 may function as the needle 75. Furthermore, the front
roller pair 65 is not required to be connected to the drive
source provided in common to the front roller pairs 65 in
other spinning units 2, and driving force may be respec-
tively applied fromindividual drive sources. Withoutbeing
limited to the front roller pairs 65, driving force may be
respectively applied from individual drive sources to each
of other roller pairs 61, 62, and 64 in the same manner.

Claims
1. A spinning machine (1) comprising:

a draft device (6) adapted to draft a fiber bundle
(F);

a pneumatic spinning device (7) arranged mov-
able between a spinning position and a receded
position that is located further away from the
draft device (6) than the spinning position, and
adapted to produce a yarn (Y) at the spinning
position by applying twists to the drafted fiber
bundle (F) by injecting air to a spinning chamber
(73); and

an injecting device (14) adapted to inject air to
a region (C) between the draft device (6) and
the pneumatic spinning device (7), the injecting
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device (14) being adapted to be injecting the air
at least when the pneumatic spinning device (7)
is moving from the spinning position to the re-
ceded position, and to stop injecting the air be-
fore the pneumatic spinning device (7) reaches
the receded position.

The spinning machine (1) according to claim 1,
wherein the injecting device (14) is adapted to inject
the air to cross a fiber passage in the region (C) be-
tween the draft device (6) and the pneumatic spin-
ning device (7).

The spinning machine (1) according to claim 2,
wherein the injecting device (14) is adapted to inject
the air along a direction orthogonal to the fiber pas-
sage.

The spinning machine (1) according to any one of
claim 1 through claim 3, further comprising a suction
device (15) arranged to face the injecting device (14)
with the region (C) therebetween and adapted to
suck fibers.

The spinning machine (1) according to claim 4,
wherein the draft device (6) includes a plurality of
roller pairs (61, 62, 64, 65), and the roller pair (65)
arranged closest to the pneumatic spinning device
(7) among the plurality of the roller pairs (61, 62, 64,
65) include a driving roller (65a) adapted to rotate
by receiving a driving force and a driven roller (65b)
adapted torotate in accordance with the driving roller
(65a),

the injecting device (14) is arranged to a side where
the driven roller (65b) is arranged with respect to the
region (C) between the draftdevice (6) and the pneu-
matic spinning device (7), and

the suction device (15) is arranged to a side where
the driving roller (65a) is arranged with respect to
the region (C) between the draft device (6) and the
pneumatic spinning device (7).

The spinning machine (1) according to any one of
claim 1 through claim 5, wherein the pneumatic spin-
ning device (7) includes a nozzle block (70) and a
hollow guide shaft body (80) arranged to form the
spinning chamber (73), and a nozzle (74) through
which the air is injected into the spinning chamber
(73) is formed in the nozzle block (70).

The spinning machine (1) according to any one of
claim 1 through claim 6, further comprising a control
section (10) adapted to control start and stop of the
injection of the air from the injecting device (14).

A spinning method executed in a spinning machine
(1) that includes a draft device (6) adapted to draft
a fiber bundle (F); a pneumatic spinning device (7)
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arranged movable between a spinning position and
a receded position that is located further away from
the draft device (6) than the spinning position, and
adapted to produce ayarn (Y) atthe spinning position
by applying twists to the drafted fiber bundle (F) by
injecting air to a spinning chamber (73); and an in-
jecting device (14) adapted to inject air to a region
(C) between the draft device (6) and the pneumatic
spinning device (7), the spinning method comprising:

a moving step of starting to move the pneumatic
spinning device (7) from the spinning position to
the receded position; and

an injecting step of injecting the air from the in-
jecting device (14) at least when the pneumatic
spinning device (7) is moving from the spinning
position to the receded position, and stopping
the injection of the air before the pneumatic spin-
ning device (7) reaches the receded position.
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