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(54) Spinning machine

(57) A spinning unit 2 of a spinning machine includes
a spinning device 9, a winding device 13, and a yarn
slack eliminating device 12. The spinning device 9 pro-
duces a spun yarn 10 by applying twists to a fiber bundle
8. The winding device 13 forms a package 45 by winding
the spun yarn 10 fed from the spinning device 9. The

yarn slack eliminating device 12 is provided between the
spinning device 9 and the winding device 13, and tem-
porarily accumulates the spun yarn 10 by winding the
spun yarn 10 around an outer periphery of a rotating yarn
slack eliminating roller 21. The spinning machine applies
tension by the yarn slack eliminating device 12 to the
spun yarn 10 fed from the spinning device 9 (Fig. 1).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a spinning ma-
chine.
More specifically, the present invention relates to a con-
figuration that applies tension to a spun yarn in the spin-
ning machine.

2. Description of the Related Art

[0002] For example, a spinning machine disclosed in
Japanese Unexamined Patent Application Publication
No. 2004-124333 is conventionally known. Generally, a
spinning machine of this type includes a metal delivery
roller that is rotationally driven and a rubber nip roller that
faces the delivery roller and is dependently rotated. The
spinning machine nips and transports a spun yarn, which
is fed from a spinning device, by the delivery roller and
the nip roller. In other words, the rotation of the delivery
roller applies tension to the yarn fed from the spinning
device. By applying prescribed tension to the yarn, the
yarn can be fed from the spinning device at a prescribed
speed and transported downstream at a prescribed
speed.
[0003] For example, during a spinning operation in the
spinning machine disclosed in Japanese Unexamined
Patent Application Publication No. 2004-124333, it is im-
portant in terms of a yarn quality to accurately control a
yarn thickness (yarn count), yarn feeding tension applied
during the spinning operation, and yarn tension applied
during a clearing operation (i.e., during a yarn defect de-
tecting operation), or the like, to be prescribed values. In
other words, if the yarn thickness and/or the yarn feeding
tension applied during the spinning operation change
during the spinning operation, the yarn quality is adverse-
ly affected. Further, if the tension applied during the clear-
ing operation is not constant, the clearing operation can-
not be performed accurately.
[0004] The yarn thickness is defined by a speed ratio
of the delivery roller and a back roller. The yarn feeding
tension applied during the spinning operation is defined
by a speed ratio of the delivery roller and a front roller.
The tension applied during the clearing operation is de-
fined by a speed ratio of the delivery roller and a winding
device (in the case where a yarn slack eliminating device
is provided, the tension applied during the clearing op-
eration is defined by a speed ratio of the delivery roller
and the yarn slack eliminating device) . Therefore, a yarn
transporting speed of the delivery roller is an important
parameter that influences the yarn quality. Accordingly,
it is required to transport the yarn at an accurate speed
by the delivery roller.
[0005] In the winding device provided downstream of
the delivery roller, the yarn is traversed on a surface of

a package, and as a result, the yarn tension always
changes at a downstream side of the delivery roller. Al-
though such tension change is softened by a yarn tension
adjusting device to some degree, the tension change
may propagate to the delivery roller, which is provided
upstream of the yarn tension adjusting device. At this
time, if a yarn nipping force of the delivery roller and the
nip roller is not sufficient, slipping may occur between
the yarn and the rollers, and the tension change may
propagate to the upstream side. As a result, the yarn
transporting speed of the delivery roller changes, which
thereby deteriorates the yarn quality. In order to prevent
such changes in the yarn transporting speed, the yarn
nipping force of the delivery roller and the nip roller is
preferably strong and stable.
[0006] However, in the conventional configuration in
which the yarn is nipped and transported by the two roll-
ers, there are limitations in nipping the yarn with a suffi-
cient force. Accordingly, it has been difficult to achieve a
nipping force that is strong enough to be undisturbed by
the change in the yarn tension originated at the down-
stream side. Moreover, the nipping force may vary due
to factors such as abrasion occurring on a surface of the
rubber nip roller or assembling accuracy of components.
Therefore, is has been difficult to manage the nipping
force to be equal among a plurality of spinning units, and
to keep the quality of the produced yarn to be uniform.
Moreover, when the rubber on the surface of the nip roller
abrades further, the nipping force decreases, and the
yarn slips frequently.
[0007] Some nip rollers adopt a cantilever-supporting
type structure in view of maintenance. However, in such
a case, it is structurally difficult to adjust the nipping force
to be equal at one end and another end of the nip roller.
As a result, for example, when the yarn is traversed in
the traversing operation, a nip position changes and the
nipping force also changes. As a consequence, the yarn
tension changes, which resultantly causes a clearer to
frequently make false detection.
[0008] The nip roller is a consumable component that
needs to be regularly replaced because the rubber on
the surface abrades. Fiber dusts (fly wastes) or the like
are easily wound around the delivery roller and the nip
roller. When the fiber dusts or the like are wound around
the delivery roller and the nip roller, an operator needs
to remove the fiber dusts or the like. Accordingly, the
transporting of the yarn by the delivery roller and the nip
roller requires a great burden of maintenance work.

SUMMARY OF THE INVENTION

[0009] In order to overcome the problems described
above, preferred embodiments of the present invention
provide a spinning machine that can stabilize yarn ten-
sion to be applied to a spun yarn fed from a spinning
device, and can obtain a spun yarn with a uniform quality.
[0010] According to an aspect of the present invention,
a spinning machine includes a spinning device, a winding
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device, and a yarn accumulating device. The spinning
device produces a spun yarn by applying twists to a fiber
bundle. The winding device winds the spun yarn fed from
the spinning device and forms a package. The yarn ac-
cumulating device is arranged between the spinning de-
vice and the winding device. The yarn accumulating de-
vice includes a rotary yarn accumulating roller, and tem-
porarily accumulates the spun yarn by winding the spun
yarn around the yarn accumulating roller. The spinning
machine feeds the spun yarn from the spinning device
while applying tension to the spun yarn by the yarn ac-
cumulating device.
[0011] As compared with a conventional configuration
in which, for example, a spun yarn is nipped and trans-
ported by two rollers, in the above-described spinning
machine, since tension is applied to the spun yarn by the
yarn accumulating roller, a large contact area is provided
between the yarn accumulating roller used as a yarn
transporting member and the spun yarn. In other words,
the above-described spinning machine can apply tension
to the spun yarn with a sufficient transporting force. As
a result, since the spun yarn does not slip on the yarn
accumulating roller and the spun yarn, the spun yarn can
be fed from the spinning device at a stable speed. Thus,
the spinning machine can produce the spun yarn with a
uniform quality.
[0012] In the spinning machine, it is preferable that the
spun yarn fed from the spinning device is directly intro-
duced into the yarn accumulating device without via other
yarn transporting members.
[0013] Thus, in the above-described spinning ma-
chine, the yarn accumulating device can apply tension
to the spun yarn fed from the spinning device without
being influenced by other yarn transporting members. In
a spinning machine that includes other yarn transporting
members between a spinning device and a yarn accu-
mulating device, problems arise in that fiber dusts may
be wound around such other yarn transporting members.
However, the above-described spinning machine can
overcome such problems and a maintenance work can
be carried out more easily. Further, as compared with
the conventional spinning machine, the above-described
spinning machine can reduce the number of compo-
nents. As a result, an entire structure of the spinning ma-
chine can be simplified, and a cost can be reduced.
[0014] In the spinning machine, the yarn accumulating
roller is preferably made from high abrasion-resistant ma-
terial (such as metal).
[0015] Thus, the durability of the yarn accumulating
roller is improved as compared with that of a rubber roller.
Accordingly, as compared with the conventional spinning
machine, the above-described spinning machine can re-
duce the number of consumable components and main-
tain a stable yarn quality over a long period of time. More-
over, changes in performance arising from abrasion can
be reduced in the above-described spinning machine.
Therefore, for example, as compared with the conven-
tional configuration in which the spun yarn is transported

by the rubber roller, fluctuation in the yarn transporting
force among a plurality of spinning units of the spinning
machine can be reduced. In other words, the quality of
the yarn produced by the plurality of spinning units can
be equalized among the spinning units. By making the
yarn accumulating roller from material with high worka-
bility, such as metal, the yarn accumulating roller can be
made easily with high working accuracy. Accordingly, dif-
ferences in component sizes among the spinning units
can be reduced, and the quality of the yarn to be produced
can be easily managed to be uniform among the spinning
units.
[0016] In the spinning machine, the yarn accumulating
device is preferably a yarn slack eliminating device that
absorbs changes in the yarn tension applied between
the yarn accumulating device and the winding device.
[0017] Accordingly, the changes in the yarn tension
between the yarn slack eliminating device and the wind-
ing device can be prevented from influencing the yarn
tension between the yarn slack eliminating device and
the spinning device. As a result, the yarn quality can be
further improved. Further, since the yarn slack eliminat-
ing device includes both a function of transporting the
spun yarn and a function of adjusting the yarn tension,
as compared with the conventional configuration in which
a yarn transporting member and a tension adjusting
member are independently provided, the number of com-
ponents and the cost of the spinning machine can be
reduced.
[0018] In the spinning machine, it is preferable that the
spun yarn can be wound around the yarn accumulating
roller at least ten times without the spun yarn forming
overlaps.
[0019] In other words, by winding a sufficient length of
the spun yarn around the yarn accumulating roller as if
to tighten the yarn accumulating roller, the spun yarn
transporting force by the rotation of the yarn accumulat-
ing roller can be sufficiently stabilized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Fig. 1 is a front view of a spinning machine ac-
cording to an embodiment of the present invention.
[0021] Fig. 2 is a longitudinal cross-sectional view of
the spinning machine.
[0022] Fig. 3 is a longitudinal cross-sectional view of
a yarn slack eliminating device.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0023] A spinning machine according to an embodi-
ment of the present invention will be described with ref-
erence to the drawings. In the description, "upstream"
and "downstream" respectively refer to upstream and
downstream in a direction in which a yarn travels during
a spinning operation.
[0024] As illustrated in Fig. 1, a spinning machine 1 as
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a spinning device includes a plurality of units (spinning
units) 2 arranged in a line. The spinning machine 1 in-
cludes a yarn splicing cart 3, a blower box 80, and a motor
box 5.
[0025] As illustrated in Fig. 1, each spinning unit 2 in-
cludes a draft device 7, a spinning device 9, a yarn slack
eliminating device (a yarn accumulating device) 12, and
a winding device 13, which are arranged in this order
from the upstream to the downstream. The draft device
7 is provided near an upper end of a housing 6 of the
spinning machine 1. The spinning device 9 carries out a
spinning operation on a fiber bundle 8 fed from the draft
device 7. After a spun yarn 10 fed from the spinning de-
vice 9 passes through a yarn clearer (a yarn defect de-
tecting device) 52, which is described later, the spun yarn
10 is fed by the yarn slack eliminating device 12 and then
wound by the winding device 13 into a package 45.
[0026] The draft device 7 drafts a sliver 15 into the fiber
bundle 8. As illustrated in Fig. 2, the draft device 7 in-
cludes a back roller 16, a third roller 17, a middle roller
19, and a front roller 20. Further, an apron belt 18 is
wound around the middle roller 19.
[0027] Although a detailed structure of the spinning de-
vice 9 is not illustrated in the drawings, the spinning de-
vice 9 according to the present embodiment is a pneu-
matic type which uses a whirling airflow to apply twists
to the fiber bundle 8 and to form the spun yarn 10.
[0028] The yarn slack eliminating device 12 is provided
downstream of the spinning device 9. The yarn slack
eliminating device 12 includes a function of applying pre-
scribed tension to the spun yarn 10 and feeding the spun
yarn 10 from the spinning device 9. The yarn slack elim-
inating device 12 also includes a function of preventing
a yarn slack by accumulating the spun yarn 10 fed from
the spinning device 9 during a yarn splicing operation or
the like performed by the yarn splicing cart 3 (to be de-
scribed later). The yarn slack eliminating device 12 fur-
ther includes a function of adjusting the tension in such
a manner that a change in the tension at the winding
device 13 (to be described later) is not transmitted to the
spinning device 9. As illustrated in Fig. 2, the yarn slack
eliminating device 12 includes a slack eliminating roller
(a yarn accumulating roller) 21, a yarn hooking member
22, an upstream guide 23, an electric motor 25, a down-
stream guide 26, and a yarn accumulated amount de-
tecting sensor 27.
[0029] The yarn hooking member 22 can be engaged
with (can hook) the spun yarn 10. By integrally rotating
with the slack eliminating roller 21 in a state in which the
yarn hooking member 22 is engaged with the spun yarn
10, the yarn hooking member 22 can wind the spun yarn
10 around the slack eliminating roller 21.
[0030] The slack eliminating roller 21 can wind and ac-
cumulate a certain amount of the spun yarn 10 around
the outer surface thereof. The slack eliminating roller 21
is rotationally driven by the electric motor 25. A rotational
speed of the electric motor 25 is controlled by a rotational
speed control section provided in a not-illustrated unit

controller. When the slack eliminating roller 21 rotates,
the spun yarn 10 is wound around the slack eliminating
roller 21 as if to tighten the slack eliminating roller 21,
and pulls the spun yarn 10 that is located upstream of
the yarn slack eliminating device 12. In other words, when
the slack eliminating roller 21 having the spun yarn 10
wound around the outer surface thereof is rotated at a
prescribed rotational speed, prescribed tension can be
applied to the spun yarn 10, and the spun yarn 10 can
be fed from the spinning device 9 at a prescribed speed
and transported towards the downstream side at a pre-
scribed speed.
[0031] By winding a prescribed amount of the spun
yarn 10 around the slack eliminating roller 21, a pre-
scribed contact area can be obtained between the slack
eliminating roller 21 and the spun yarn 10. Thus, the slack
eliminating roller 21 can hold and pull the spun yarn 10
with a sufficient force, and can feed the spun yarn 10
from the spinning device 9 at a stable speed without caus-
ing slipping or the like. As illustrated in Fig. 2, other com-
ponents (such as a conventional delivery roller) for ap-
plying tension to the spun yarn 10 are not provided be-
tween the spinning device 9 and the yarn slack eliminat-
ing device 12. Therefore, the speed at which the yarn is
fed from the spinning device 9 is defined by the rotational
speed of the slack eliminating roller 21. The spinning ma-
chine 1 according to the present embodiment can apply
tension to the spun yarn 10 by the yarn slack eliminating
device 12 and feed the spun yarn 10 from the spinning
device 9 constantly at an accurate speed.
[0032] The yarn accumulated amount sensor 27 con-
tactlessly detects an amount of the spun yarn 10 accu-
mulated (yarn accumulated amount) around the slack
eliminating roller 21, and then transmits a detection result
to the unit controller.
[0033] The upstream guide 23 is arranged slightly up-
stream of the slack eliminating roller 21. The upstream
guide 23 is a guide member that properly guides the spun
yarn 10 to the outer surface of the slack eliminating roller
21. Further, the upstream guide 23 also includes a func-
tion of preventing the twists of the spun yarn 10 applied
by the spinning device 9 from being transmitted down-
stream of the upstream guide 23.
[0034] The yarn clearer 52 is arranged at a position
that is located on a front surface of the housing 6 of the
spinning machine 1 and between the spinning device 9
and the yarn slack eliminating device 12. The spun yarn
10, which is spun by the spinning device 9, passes
through the yarn clearer 52 before being wound by the
yarn slack eliminating device 12. The yarn clearer 52
monitors a thickness of the traveling spun yarn 10. When
a yarn defect of the spun yarn 10 is detected, the yarn
clearer 52 transmits a yarn defect detection signal to the
not-illustrated unit controller. In the conventional spinning
machine (such as the spinning machine disclosed in Jap-
anese Unexamined Patent Application Publication No.
2004-124333), a yarn clearer monitored a spun yarn
transported by the delivery roller. As a result, in the con-
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ventional spinning machine, when slipping occurred be-
tween the spun yarn and the delivery roller (and the nip
roller), the yarn clearer erroneously detected a yarn de-
fect. According to the present embodiment, the spun yarn
10 can be fed from the spinning device 9 by the yarn
slack eliminating device 12 (without causing slipping or
the like) at a stable speed with stable tension. Thus, the
yarn clearer 52 can accurately detect yarn defects.
[0035] When receiving the yarn defect detection sig-
nal, the unit controller immediately cuts the spun yarn 10
by a cutter 57, and stops the draft device 7 and the spin-
ning device 9 or the like. The unit controller transmits a
control signal to the yarn splicing cart 3, and controls the
yarn splicing cart 3 to travel to the front of the spinning
unit 2. Then, the unit controller re-drives the spinning
device 9 or the like, controls the yarn splicing cart 3 to
perform a yarn splicing operation, and resumes a winding
operation. At this time, during a period of time from when
the spinning device 9 resumes the spinning operation to
when the winding operation is resumed, the yarn slack
eliminating device 12 accumulates the spun yarn 10,
which is continuously fed from the spinning device 9,
around the slack eliminating roller 21 and eliminates a
slack of the spun yarn 10.
[0036] The yarn splicing cart 3 includes a splicer (yarn
joining device) 43, a suction pipe 44, and a suction mouth
46. When a yarn breakage or a yarn cutting occurs in a
certain spinning unit 2, the yarn splicing cart 3 travels on
a rail 41 to such spinning unit 2 and stops. While vertically
swinging around a shaft, the suction pipe 44 sucks and
catches an end of the spun yarn 10 fed from the spinning
device 9, and then guides the caught spun yarn 10 to the
splicer 43. While vertically swinging around a shaft, the
suction mouth 46 sucks and catches an end of the spun
yarn 10 from the package 45, which is supported by the
winding device 13, and then guides the caught spun yarn
10 to the splicer 43. The splicer 43 performs a yarn splic-
ing operation on the guided yarn ends.
[0037] The winding device 13 includes a cradle arm
71 that is supported on a supporting shaft 70 in a manner
that the cradle arm 71 can swing around the supporting
shaft 70. The cradle arm 71 can support a bobbin 48,
around which the spun yarn 10 is wound, in a manner
that the bobbin 48 can be rotated.
[0038] The winding device 13 includes a winding drum
72 and a traverse device 75. The winding drum 72 is
driven in contact with the bobbin 48 or an outer peripheral
surface of the package 45, which is formed by winding
the spun yarn 10 around the bobbin 48. The traverse
device 75 includes a traverse guide 76 that can be en-
gaged with the spun yarn 10. By driving the winding drum
72 by a not-illustrated electric motor while reciprocating
the traverse guide 76 by a not-illustrated driving unit, the
package 45 that is in contact with the winding drum 72
is rotated, and the spun yarn 10 is traversed and wound.
[0039] With reference to Fig. 3, a detailed structure of
the yarn slack eliminating device 12 will be described.
The slack eliminating roller 21 is made from high abra-

sion-resistant material, and is fixed on a motor shaft 25a
of the electric motor 25. A side on which the slack elim-
inating roller 21 has the yarn hooking member 22 is re-
ferred to as a tip end, and a side on which the slack
eliminating roller 21 has the electric motor 25 will be re-
ferred to as a base end. The outer peripheral surface 21a
of the slack eliminating roller 21 includes a base-end ta-
per portion 21b, a cylindrical portion 21c, and a tip-end
taper portion 21d in this order from the base end to the
tip end.
[0040] The cylindrical portion 21c slightly tapers to-
ward the tip end. The cylindrical portion 21c is flatly con-
nected (without difference in level) with the taper portions
21b and 21d. In order to obtain a sufficient transporting
force for the spun yarn 10 by the slack eliminating roller
21, it is preferable that the spun yarn 10 is wound around
the outer peripheral surface 21a of the slack eliminating
roller 21 at least ten times without the spun yarn 10 form-
ing overlaps. Therefore, the size of the cylindrical portion
21c is formed such that the accumulated spun yarn 10
can be wound around at least ten times. The yarn accu-
mulated amount sensor 27 faces the cylindrical portion
21c. The yarn accumulated amount sensor 27 detects
an accumulated amount of the spun yarn 10 wound
around the slack eliminating roller 21, and then transmits
a detection result to the unit controller.
[0041] Each of the base-end taper portion 21b and the
tip-end taper portion 21d has a slightly tapered shape
with a larger diameter at a corresponding end side.
Around the outer peripheral surface 21a of the slack elim-
inating roller 21, the base-end taper portion 21b smoothly
moves the supplied spun yarn 10 from a larger diameter
portion to a smaller diameter portion towards the cylin-
drical portion 21c so as to orderly wind the spun yarn 10
around the surface of the cylindrical portion 21c. The tip-
end taper portion 21d has a function of preventing the
wound spun yarn 10 from slipping off all at once when
unwinding the spun yarn 10 from the slack eliminating
roller 21. The tip-end taper portion 21d also has a function
of sequentially rewinding the spun yarn 10 from the small-
er diameter portion to the larger diameter portion at the
end surface so as to smoothly feed the spun yarn 10.
[0042] The yarn hooking member 22 is arranged co-
axially with the slack eliminating roller 21, and rotates
independently or integrally with the slack eliminating roll-
er 21 in accordance with a condition. More specifically,
the yarn hooking member 22 includes a flyer shaft 33
and a flyer 38. The flyer shaft 33 is supported in a manner
that the flyer shaft 33 can rotate with respect to the slack
eliminating roller 21. The flyer 38 is fixed to a tip end of
the flyer shaft 33.
[0043] A permanent magnet is attached to either one
of the flyer shaft 33 and the slack eliminating roller 21,
and a magnetic hysteresis material is attached to another
one of the flyer shaft 33 and the slack eliminating roller
21. A torque generating member is composed of these
magnetic mechanisms, and generates a resistance
torque that is against the rotation of the yarn hooking
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member 22 with respect to the slack eliminating roller 21.
[0044] The flyer 38 rotates integrally with the flyer shaft
33. The flyer 38 is formed to appropriately curve towards
the outer peripheral surface 21a of the slack eliminating
roller 21. Accordingly, the flyer 38 can be engaged with
(can hook) the spun yarn 10 to guide the spun yarn 10
to the outer peripheral surface 21a of the slack eliminating
roller 21.
[0045] With the above configuration, the yarn slack
eliminating device 12 hooks the spun yarn 10 on the flyer
38 and winds the spun yarn 10 around the slack elimi-
nating roller 21. Accordingly, the yarn slack eliminating
device 12 can eliminate the slack of the spun yarn 10
and adjust winding tension.
[0046] The yarn hooking member 22 can rotate inde-
pendently from the slack eliminating roller 21, and the
resistance torque that is against the rotation of the yarn
hooking member 22 is added to the yarn hooking member
22 by the magnetic mechanisms. The slack eliminating
roller 21 is rotated by the electric motor 25 at prescribed
rotational speed. When the flyer 38 is engaged with the
spun yarn 10, if the tension applied to the spun yarn 10
is greater than the resistance torque, the yarn hooking
member 22 rotates independently from the slack elimi-
nating roller 21 and unwinds the spun yarn 10 from the
slack eliminating roller 21. If the tension applied to the
spun yarn 10 is small, the yarn hooking member 22 ro-
tates integrally with the slack eliminating roller 21 and
winds the spun yarn 10 around the slack eliminating roller
21. While the spun yarn 10 is wound from the base end
of the slack eliminating roller 21, the spun yarn 10 is un-
wound from the tip end of the slack eliminating roller 21.
[0047] Accordingly, when the tension of the spun yarn
10 decreases (when the spun yarn 10 is likely to slack),
the yarn slack eliminating device 12 winds the spun yarn
10, and when the tension of the spun yarn 10 increases,
the yarn slack eliminating device 12 unwinds the spun
yarn 10. Accordingly, the yarn slack eliminating device
12 can eliminate the slack of the spun yarn 10 and apply
appropriate tension to the spun yarn 10. Moreover, as
described above, the yarn hooking member 22 operates
to absorb changes in the tension applied to the spun yarn
10 between the yarn slack eliminating device 12 and the
winding device 13. Therefore, the yarn slack eliminating
device 12 can prevent the changes in the tension from
influencing the spun yarn 10 between the spinning device
9 and the yarn slack eliminating device 12. As a result,
the spun yarn 10 can be fed from the spinning device 9
at a stable speed by the yarn slack eliminating device 12.
[0048] In order to steadily transport the spun yarn 10
by the slack eliminating roller 21 (i.e., in order to steadily
feed the spun yarn 10 from the spinning device 9), it is
necessary to always maintain the state in which a certain
amount of the spun yarn 10 is wound around the slack
eliminating roller 21. Therefore, in the present embodi-
ment, a feedback control is performed on the cradle arm
71 in accordance with a signal transmitted from the yarn
accumulated amount sensor 27.

[0049] Basically, the tension applied to the spun yarn
10 (the spun yarn 10 between the yarn slack eliminating
device 12 and the winding device 13) hooked on the yarn
hooking member 22 is defined by a yarn feeding speed
of the slack eliminating roller 21 (i.e., by a speed at which
the spun yarn 10 is fed from the spinning device 9) and
a winding speed of the winding device 13. In other words,
when the winding speed is greater than the yarn feeding
speed, the tension applied to the spun yarn 10 increases,
and the spun yarn 10 is gradually unwound from the slack
eliminating roller 21. When the winding speed is lower
than the yarn feeding speed, the tension applied to the
spun yarn 10 decreases, and the spun yarn 10 is grad-
ually wound around the slack eliminating roller 21. Since
the rotational speed of the slack eliminating roller 21
(spinning speed) is normally constant, the tension ap-
plied to the spun yarn 10 hooked on the yarn hooking
member 22 is changed mostly by the winding speed of
the winding device 13. The speed at which the spun yarn
10 is fed from the spinning device 9 is defined by the
rotational speed of the roller driving section 25 controlled
by the rotational speed control section.
[0050] In a normal winding operation, in order to apply
appropriate winding tension to the spun yarn 10, the ro-
tational speed of the winding drum 72 is set in a manner
that the winding speed is slightly greater than the yarn
feeding speed of the slack eliminating roller 21 (i.e., great-
er than the spinning speed of the spinning device 9) .
Accordingly, the spun yarn 10 wound around the slack
eliminating roller 21 is gradually unwound, and the yarn
accumulated amount is reduced.
[0051] When the yarn accumulated amount sensor 27
detects that the yarn accumulated amount has fallen be-
low a prescribed value (for example, when the number
of times the spun yarn 10 is wound around the slack
eliminating roller 21 becomes less than or equal to ten
times), the unit controller of the spinning unit 2 controls
the cradle arm 71 to swing towards the left in Fig. 2 by
driving a not-illustrated lift cylinder, and moves the pack-
age 45 away from the winding drum 72. Accordingly, the
package 45 loses a driving force, and although inertial
rotation continues, the winding speed thereof gradually
decreases.
[0052] As a result, the spun yarn 10 is gradually wound
by the yarn hooking member 22, and the yarn accumu-
lated amount of the slack eliminating roller 21 is restored.
However, when the spun yarn 10 exceeding an amount
that can be accumulated around the cylindrical portion
21c is wound around the slack eliminating roller 21, a
position where the spun yarn 10 is wound around the
slack eliminating roller 21 shifts to the base-end taper
portion 21b, and the spun yarn 10 is wound on the larger
diameter side. As a result, the spun yarn 10 cannot be
fed from the spinning device 9 at an accurate speed.
Accordingly, the yarn accumulated amount sensor 27 de-
tects when the accumulated amount of the spun yarn 10
exceeds the prescribed value. When the yarn accumu-
lated amount sensor 27 detects that the accumulated
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amount of the spun yarn 10 has exceeded the prescribed
value, the unit controller controls the cradle arm 71 to
swing towards the right in Fig. 2, and controls the package
45 to make contact with the winding drum 72. As a result,
the winding speed is restored, and the spun yarn 10 is
unwound from the slack eliminating roller 21.
[0053] As described above, by swinging the cradle arm
71 by the lift cylinder, the package 45 can be controlled
to make contact with the winding drum 72 or move away
from the winding drum 72, and the winding speed of the
winding device 13 can be adjusted. By detecting the yarn
accumulated amount of the slack eliminating roller 21 by
the yarn accumulated amount sensor 27, and by control-
ling the winding speed of the winding device 13 while
transmitting the detection result to the unit controller, the
state in which a certain amount of the spun yarn 10 is
accumulated around the slack eliminating roller 21 can
always be maintained.
[0054] As described above, the spinning machine 1
according to the present embodiment includes the spin-
ning device 9, the winding device 13, and the yarn slack
eliminating device 12. The spinning device 9 produces
the spun yarn 10 by applying twists to the fiber bundle 8.
The winding device 13 forms the package 45 by winding
the spun yarn 10 fed from the spinning device 9. The
yarn slack eliminating device 12 is arranged between the
spinning device 9 and the winding device 13, and tem-
porarily accumulates the spun yarn 10 by winding the
spun yarn 10 around the rotating slack eliminating roller
21. The spinning machine 1 feeds the spun yarn 10 from
the spinning device 9 while applying tension by the yarn
slack eliminating device 12.
[0055] The spinning machine 1 applies tension to the
spun yarn 10 (more specifically, the fiber bundle 8 to
which twists are applied) by the slack eliminating roller
21 around which the spun yarn 10 is wound. Accordingly,
for example, as compared with the conventional structure
in which a spun yarn is nipped and transported by two
rollers, the spinning machine 1 has a larger contact area
between the slack eliminating roller 21 used as a yarn
transporting member and the spun yarn 10. As a result,
tension can be applied to the spun yarn 10 with a sufficient
transporting force. Accordingly, in the spinning machine
1, the spun yarn 10 can be fed from the spinning device
9 at stable speed without causing slipping or the like be-
tween the slack eliminating roller 21 and the spun yarn
10. The spinning machine 1 can produce the spun yarn
10 with a uniform quality.
[0056] In the spinning machine 1 according to the
present embodiment, the spun yarn 10 fed from the spin-
ning device 9 is directly fed to the yarn slack eliminating
device 12 without via other yarn transporting members.
[0057] Thus, the spinning machine 1 can apply ten-
sion, through the yarn slack eliminating device 12, to the
spun yarn 10 fed from the spinning device 9 without being
influenced by such other yarn transporting members.
Moreover, in a spinning machine provided with other yarn
transporting members between the spinning device 9 and

the yarn slack eliminating device 12, problems may arise
in that fiber dusts may be wound around the other yarn
transporting members. However, the spinning machine
1 can overcome such problems, and a maintenance work
can be carried out easily. Further, the spinning machine
1 can reduce the number of components to simplify the
entire spinning machine 1, and can reduce a cost.
[0058] In the spinning machine 1 according to the
present embodiment, the slack eliminating roller 21 is
made from abrasion-resistant material.
[0059] Thus, the durability of the slack eliminating roller
21 is improved as compared with that of a rubber roller.
Accordingly, as compared with the structure of the con-
ventional spinning machine, the spinning machine 1 can
reduce the number of consumable components and can
maintain a stable yarn quality over a long period of time.
Further, since changes in performance arising from abra-
sion can be reduced in the spinning machine 1, for ex-
ample, as compared with the conventional structure in
which the spun yarn is transported by the rubber roller,
fluctuations in the yarn transporting force among the plu-
rality of spinning units 2 of the spinning machine 1 can
be reduced. As a result, the quality of the yarns produced
by the plurality of spinning units 2 can be equalized
among the spinning units 2.
[0060] In the spinning machine 1 according to the
present embodiment, the yarn slack eliminating device
12 absorbs the changes in the yarn tension between the
yarn slack eliminating device 12 and the winding device
13.
[0061] Accordingly, the changes in the yarn tension
between the yarn slack eliminating device 12 and the
winding device 13 can be prevented from influencing the
yarn tension between the yarn slack eliminating device
12 and the spinning device 9. As a result, the yarn quality
can be further improved. Moreover, since the yarn slack
eliminating device 12 includes both the function of trans-
porting the spun yarn 10 and the function of adjusting the
yarn tension, as compared with the conventional struc-
ture in which a yarn transporting member and a tension
adjusting member are independently provided, the
number of components of the spinning machine 1 can
be reduced, and the cost can also be reduced.
[0062] In the spinning machine 1 according to the
present embodiment, the spun yarn 10 can be wound
around the slack eliminating roller 21 at least ten times
without the spun yarn 10 forming overlaps.
[0063] A sufficient length of the spun yarn 10 is wound
around the slack eliminating roller 21 as if to tighten the
slack eliminating roller 21. As a result, the spun yarn 10
tightens the slack eliminating roller 21, and the transport-
ing force for the spun yarn 10 by the rotation of the slack
eliminating roller 21 can be sufficiently stabilized.
[0064] The preferred embodiments of the present in-
vention have been described above. However, for exam-
ple, the above-described structure may be modified as
described below.
[0065] A method of applying torque between the yarn
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hooking member 22 and the slack eliminating roller 21
is not limited to the above-described magnetic mecha-
nisms. In place of such mechanisms, for example, a fric-
tional force or an electromagnetic mechanism may be
used.
[0066] The yarn hooking member 22 is not indispen-
sable. For example, as the spinning machine disclosed
in Japanese Unexamined Patent Application Publication
No. 2004-124333, the spinning machine 1 may use a
yarn slack eliminating device that does not include a yarn
hooking member capable of rotating with respect to the
slack eliminating roller. Even with such a structure, the
yarn can also be fed from the spinning device at a stable
speed by winding the yarn around the rotating slack elim-
inating roller. However, in the yarn slack eliminating de-
vice 12 including the yarn hooking member 22 as de-
scribed in the above embodiment, the yarn tension can
be adjusted by the yarn hooking member 22. Accordingly,
it is not necessary to provide a yarn tension adjusting
device independently, and a complicated structure that
increases and/or decreases the yarn accumulated
amount of the slack eliminating roller is not necessary.
In view of downsizing of the spinning machine 1, it is
preferable to use the yarn slack eliminating device 12
including the yarn hooking member 22 described in the
above embodiment.
[0067] Any layout of the spinning unit 2 may be adopted
as long as the yarn slack eliminating device 12 applies
tension to the spun yarn 10 fed from the spinning device
9, and the layout is not limited to the layout described in
the above embodiment. For example, another yarn guid-
ing member (for example, a roller that does not nip the
yarn) that does not affect tension of the yarn may be
provided.
[0068] The configuration of the above spinning ma-
chine 1 is just an example, and, for example, the yarn
splicing cart 3 may be omitted, or an automatic doffing
cart that automatically replaces a wound package may
be further provided.

Claims

1. A spinning machine comprising:

a spinning device (9) which produces a spun
yarn by applying twists to a fiber bundle;
a winding device (13) which winds the spun yarn
fed from the spinning device (9) and forms a
package; and
a yarn accumulating device (12) which is ar-
ranged between the spinning device (9) and the
winding device (13), and includes a function of
directly feeding the spun yarn from the spinning
device (9) while applying tension to the spun
yarn and a function of temporarily accumulating
the spun yarn.

2. The spinning machine according to claim 1, charac-
terized in that the yarn accumulating device (12)
includes:

a substantially tubular yarn accumulating roller
(21);
a roller driving section (25) that drives and ro-
tates the yarn accumulating roller (21); and
a rotational speed control section that controls
a rotational speed of the roller driving section
(25).

3. The spinning machine according to claim 2, charac-
terized in that a speed at which the spun yarn is fed
from the spinning device (9) is defined by the rota-
tional speed of the roller driving section (25) control-
led by the rotational speed control section.

4. The spinning machine according to claim 2 or claim
3, characterized in that the yarn accumulating de-
vice (12) further includes:

a yarn hooking member (22) which can rotate
independently or integrally with the yarn accu-
mulating roller (21) while being engaged with
the spun yarn fed from the spinning device (9);
and
a torque generating member which generates a
resistance torque that is against rotation of the
yarn hooking member (22) with respect to the
yarn accumulating roller (21),

wherein when torque that is generated by tension
acting upon the spun yarn engaged with the yarn
hooking member (22) is greater than the resistance
torque generated by the torque generating member,
the yarn hooking member (22) rotates independently
from the yarn accumulating roller (21), and
wherein when the torque that is generated by the
tension acting upon the spun yarn engaged with the
yarn hooking member (22) is smaller than the resist-
ance torque generated by the torque generating
member, the yarn hooking member (22) rotates in-
tegrally with the yarn accumulating roller (21).

5. The spinning machine according to any one of claim
2 through claim 4, characterized in that the yarn
accumulating roller (21) is made from high abrasion-
resistant material.

6. The spinning machine according to any one of claim
2 through claim 5, characterized in that an outer
periphery of the yarn accumulating roller (21) has a
length that the spun yarn can be wound at least ten
times or more without the spun yarn forming over-
laps.

7. The spinning machine according to claim 6, charac-
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terized by further comprising a yarn accumulated
amount detecting sensor (27) that detects an amount
of the spun yarn accumulated around the yarn ac-
cumulating roller (21).

8. The spinning machine according to any one of claim
1 through claim 7, characterized by further com-
prising a yarn defect detecting section (52) that de-
tects a yarn defect in the spun yarn,
wherein the yarn defect detecting section (52) is pro-
vided between the spinning device (9) and the yarn
accumulating device (12) in a yarn feeding direction.
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