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(54) Spinning machine

(57) An object of the present invention is to provide
a spinning machine which enables proper energy saving
and which offers a proper durability and a high production
efficiency. In the spinning machine, a control section 73
controls operation of a yarn slack eliminating device 12.
The control section 73 can switch between a first mode
in which the yarn slack eliminating device 12 is switchably

operated and stopped, and a second mode in which the
yarn slack eliminating device 12 is always operated. In
the first mode, the yarn slack eliminating device 12 is
operated during an operation time for an operation (for
example, a yarn splicing operation or a doffing operation)
of allowing a yarn spun by a spinning device to be wound
by a winding device.
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Description

Field of the Invention

[0001] The present invention relates to a spinning ma-
chine including a yarn slack eliminating device.

Background of the Invention

[0002] With a conventional high-speed spinning ma-
chine such as a pneumatic spinning machine which
winds a spun yarn to form a package, when carrying out
a yarn splicing operation to splice the spun yarn and a
yarn at the package side, or when carrying out a doffing
operation to attach the spun yarn to an empty bobbin, a
winding operation at the package side is stopped. How-
ever, even with the winding stopped, the yarn is contin-
uously fed from a spinning device. Thus, the yarn needs
to be prevented from being slackened or detained.
[0003] In view of this, the Unexamined Japanese Pat-
ent Application Publication (Tokkai) No. 2006-306588
discloses a yarn slack eliminating device including a yarn
slack eliminating roller rotationally driven by an electric
motor and a yarn hooking member that is rotatable rela-
tive to the yarn slack eliminating roller. The yarn slack
eliminating device uses a magnetic means to apply a
relative rotation torque to the yarn hooking member. The
yarn slack eliminating device is thus excellent in following
a variation in yarn tension. The yarn slack eliminating
device configured as described above can also be al-
lowed to function as a kind of tension control device in-
hibiting a variation in yarn tension.
[0004] When forming a cone winding package by a
spinning machine, the tension is likely to vary depending
on a traverse position. Thus, the yarn slack eliminating
device is effective for controlling the tension. However,
for a cheese winding package, since the tension variation
depending on the traverse position is insignificant, the
necessity of the tension control is small. It is thus suffi-
cient to be able to prevent the yarn from being detained.
[0005] Conversely, when the yarn slack eliminating de-
vice is operated in spite of the insignificant effect thereof,
power is wasted and the durability of the yarn hooking
member, the electric motor, and the like is degraded.
Furthermore, the winding speed on the package side
needs to be reduced depending on the situation so as to
keep the yarn wound around the yarn slack eliminating
roller. This also reduces the durability of the mechanism.
Moreover, the yarn is often entangled with the rotating
yarn hooking member. This may disadvantageously re-
duce productivity.

Summary of the Invention

[0006] The present invention has been made in view
of the above-described circumstances. An object of the
present invention is to provide a spinning machine that
operates the yarn slack eliminating device only when re-

quired.
[0007] According to an aspect of the present invention,
a spinning machine includes a spinning device, a winding
device, a yarn slack eliminating device, and a control
section. The spinning device spins a yarn. The winding
device winds the spun yarn to form a package. The yarn
slack eliminating device has a yarn slack eliminating roll-
er and a yarn hooking member. The control section con-
trols operation of the yarn slack eliminating device. The
control section can switch between a first mode in which
the yarn slack eliminating device is switchably operated
and stopped, and a second mode in which the yarn slack
eliminating device is always operated. In the first mode,
the yarn slack eliminating device is operated at least dur-
ing an operation time for an operation of allowing the yarn
spun by the spinning device to be wound by the winding
device.
[0008] Thus, the first mode and the second mode can
be switched as required.
This allows the yarn slack eliminating device to be oper-
ated only when required, enabling energy consumption
to be saved. Furthermore, the durability of devices is im-
proved to allow the devices to last longer. Additionally,
the yarn slack eliminating device is prevented from being
unnecessarily operated, thus reducing the likelihood of
the occurrence of the problem associated with the wind-
ing of the yarn around the yarn slack eliminating device.
[0009] Preferably, the spinning machine further in-
cludes a yarn splicing device. The control section per-
forms control such that in the first mode, the yarn slack
eliminating device is operated at least during a yarn splic-
ing operation of the yarn splicing device.
[0010] Thus, during the yarn splicing, the yarn slack
eliminating device is operated to enable the yarn to be
prevented from being slackened, and the yarn splicing
operation can therefore be smoothly performed.
[0011] Preferably, the spinning machine further in-
cludes a doffing device.
The control section performs control such that in the first
mode, the yarn slack eliminating device is operated at
least during a doffing operation of the doffing device.
[0012] Thus, during the doffing, the yarn slack elimi-
nating device is operated to enable the yarn to be pre-
vented from being slackened, and the doffing operation
can therefore be smoothly performed.
[0013] In the spinning machine, the winding device can
preferably form a cheese winding package.
[0014] That is, for the cheese winding, the yarn slack
eliminating device need not always be operated. Thus,
operating the yarn slack eliminating device in the first
mode is advantageous in terms of energy saving and
durability.
[0015] In the spinning machine, the winding device can
preferably form a cone winding package.
[0016] That is, for the cone winding, by operating the
yarn slack eliminating device in the second mode, in
which the yarn slack eliminating device is always oper-
ated, a possible variation in winding tension can be pre-
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vented to allow formation of a high-quality package.
[0017] Other features, elements, processes, steps,
characteristics and advantages of the present invention
will become more apparent from the following detailed
description of preferred embodiments of the present in-
vention with reference to the attached drawings.

Brief Description of the Drawings

[0018]

Figure 1 is a front view of a spinning machine ac-
cording to an embodiment of the present invention.
Figure 2 is a vertically sectional side view of a spin-
ning machine.
Figure 3 is a vertically sectional side view of a yarn
slack eliminating device.

Detailed Description of the Preferred Embodiments

[0019] A spinning machine according to an embodi-
ment of the present invention will be described with ref-
erence to the drawings. In the specification, "upstream"
and "downstream" refer to an upstream side and a down-
stream side, respectively, in a direction in which a yarn
travels during spinning.
[0020] A spinning machine 1 shown in Figure 1 in-
cludes a large number of spinning units 2 arranged in a
line. The spinning machine 1 includes a yarn splicing
vehicle 3, a doffing vehicle 4, a blower box 80, and a
motor box 5.
[0021] A housing 6 of the spinning machine 1 includes
a rail 41 and a traveling route 86. The rail 41 and the
traveling route 86 are arranged along a direction in which
the spinning units 2 are arranged. The yarn splicing ve-
hicle 3 can travel along the rail 41. The doffing vehicle 4
can travel along the traveling route 86.
[0022] As shown in Figure 1, each of the spinning units
2 includes, as main components, a draft device 7, a spin-
ning device 9, a yarn feeding device 11, a yarn slack
eliminating device 12, and a winding device 13 arranged
in this order from upstream to downstream. The draft
device 7 is provided in the vicinity of an upper end of the
housing 6 of the spinning machine 1. A fiber bundle 8 fed
from the draft device 7 is spun by the spinning device 9.
A spun yarn 10 discharged from the spinning device 9 is
fed by the yarn feeding device 11, and the spun yarn 10
passes through a yarn clearer 52 described below and
is then wound by the winding device 13. Thus, a package
45 is formed.
[0023] The draft device 7 drafts a sliver 15 into a fiber
bundle 8. As shown in Figure 2, the draft device 7 includes
four rollers, that is, a back roller 16, a third roller 17, a
middle roller 19, and a front roller 20. The middle roller
19 is provided with an apron belt 18.
[0024] The configuration of the spinning device 9 is not
illustrated in detail. The spinning machine 1 of the present
embodiment adopts a pneumatic type that utilizes a whirl-

ing stream to generate the spun yarn 10 from the fiber
bundle 8.
[0025] The yarn feeding device 11 includes a delivery
roller 39 and a nip roller 40. The delivery roller 39 is sup-
ported by the housing 6 of the spinning machine 1. The
nip roller 40 is provided in contact with the delivery roller
39. The yarn feeding device 11 rotationally drives the
delivery roller 39 using an electric motor (not shown in
the drawings), with the spun yarn 10 discharged from the
spinning device 9 sandwiched between the delivery roller
39 and the nip roller 40. The yarn feeding device 11 can
thus feed the spun yarn 10 toward the winding device 13
side.
[0026] A yarn clearer 52 is provided closer to a front
surface side of the housing 6 of the spinning machine 1
and slightly downstream side of the yarn feeding device
11. The spun yarn 10 spun by the spinning device 9 pass-
es through the yarn clearer 52 before being wound by
the winding device 13. The yarn clearer 52 monitors the
thickness of the traveling spun yarn 10. Upon detecting
a yarn defect in the spun yarn 10, the yarn clearer 52
transmits a yarn defect detection signal to a unit controller
(not shown in the drawings).
[0027] Upon receiving the yarn defect detection signal,
the unit controller immediately cuts the spun yarn 10 us-
ing a cutter 57 and further stops the draft device 7, the
spinning device 9, and the like. Furthermore, the unit con-
troller sends a control signal to the yarn splicing vehicle
3 so that the yarn splicing vehicle 3 travels to the front of
the appropriate spinning unit 2. The unit controller there-
after drives the spinning device 9 and the like again to
allow the yarn spinning vehicle 3 to perform yarn splicing.
Then, a spinning operation and a winding operation can
be resumed.
[0028] As shown in Figures 1 and 2, the yarn splicing
vehicle 3 includes a splicer (splicing device) 43, a suction
pipe 44, and a suction mouth 46. When yarn breakage
or yarn cut occurs in one spinning unit 2, the yarn spicing
vehicle 3 travels on the rail 41 to the appropriate spinning
unit 2, and is then stopped. While moving pivotably
around a shaft in a vertical direction, the suction pipe 44
sucks and catches a yarn end discharged from the spin-
ning device 9, and guides the yarn end to the splicer 43.
While moving pivotably around a shaft in the vertical di-
rection, the suction mouth 46 sucks and catches a yarn
end from a package 45 supported by the winding device
13, and guides the yarn end to the splicer 43. The splicer
43 splices the guided yarn ends together.
[0029] The doffing vehicle 4 includes a doffing device
61. The doffing device 61 includes a cradle operating
arm 90, a suction pipe 88, and a bunch winding arm 91.
When the package 45 is fully wound in a certain spinning
unit 2, the doffing device 4 travels on the traveling route
86 to such spinning unit 2, and is then stopped. The cradle
operating arm 90 is configured to be able to operate an
arm 71 (described below) of the winding device 13. The
suction pipe 88 is configured to be expandable. The suc-
tion pipe 88 is configured to suck and catch the yarn end

3 4 



EP 2 075 358 A2

4

5

10

15

20

25

30

35

40

45

50

55

discharged from the spinning device 9, and to guide the
yarn end to an empty bobbin 48 installed on the winding
device 13. The bunch winding arm 91 is configured to be
able to fix the spun yarn 10 to the empty bobbin 48 by
straight winding the yarn around the empty bobbin 48.
[0030] The yarn slack eliminating device 12 is provided
further downstream of the yarn clearer 52. As shown in
Figure 3, the yarn slack eliminating device 12 includes a
yarn slack eliminating roller 21, a yarn hooking member
22, an upstream side guide 23, an air cylinder 24, an
electric motor 25, a downstream side guide 26, and a
control section 73.
[0031] The yarn slack eliminating roller 21 includes a
yarn slack eliminating roller main body 42 fixed to a motor
shaft 25a of the electric motor 25. A side of the yarn slack
eliminating roller main body 42 which has the yarn hook-
ing member 22 is defined as a leading end, and a side
thereof which is connected to the electric motor 25 is
defined as a base end. Then, an outer peripheral surface
42a of the yarn slack eliminating roller main body 42 in-
cludes a base end side taper portion 42b, a cylindrical
portion 42c, and a leading end side taper portion 42d
arranged in this order from the base end towards the
leading end. The base end side taper portion 42b and
the leading end side taper portion 42d are gently tapered
such that an end surface side of each of the taper portions
corresponds to a larger diameter side. The cylindrical
portion 42c is shaped such that a leading end side thereof
is slightly thinned. Moreover, the cylindrical portion 42c
is continuous with the taper portions 42b and 42c located
on the opposite sides of the cylindrical portion 42c, with
no step formed between the cylindrical portion 42c and
each of the taper portions 42b and 42d.
[0032] During a yarn splicing operation of the yarn
splicing vehicle 3 and a doffing operation of the doffing
device 4, the yarn slack eliminating device 12 allows the
yarn hooking member 22 to wind the spun yarn 10 from
the spinning device 9 side, around an outer peripheral
surface 42a of the yarn slack eliminating roller main body
42. When the yarn splicing operation or the doffing op-
eration is completed, the yarn slack eliminating device
12 allows the yarn hooking member 22 to unwind the
spun yarn 10 wound and accumulated around the outer
peripheral surface 42a, toward the winding device 13.
When the spun yarn 10 is wound around the yarn slack
eliminating roller main body 42 for accumulation, the
winding starts from the base end of the yarn slack elim-
inating roller main body 42. When the spun yarn 10 is
unwound from the yarn slack eliminating roller main body
42, the unwinding starts from the leading end side of the
yarn slack eliminating roller main body 42.
[0033] The base end side taper portion 42b allows the
supplied spun yarn 10 to smoothly move from a larger
diameter portion to a smaller diameter portion of the outer
peripheral surface 42a of the yarn slack eliminating roller
main body 42 to reach the cylindrical portion 42c, located
midway between the larger and smaller diameter por-
tions. Thus, the spun yarn 10 can be orderly wound

around the surface of the cylindrical portion 42c. Further-
more, the leading end side taper portion 42d has a func-
tion of preventing a slip-off phenomenon in which while
the spun yarn 10 is being unwound, all of the wound spun
yarn 10 slips off from the yarn slack eliminating roller
main body 42 at one time. The leading end side taper
portion 42d also has a function of winding back the spun
yarn 10 from the smaller diameter portion towards the
larger diameter portion on the end surface side of the
yarn slack eliminating roller main body 42 to allow the
spun yarn 10 to be smoothly drawn out.
[0034] As shown in Figure 3, the yarn hooking member
22, located on the leading end side of the yarn slack
eliminating roller 21, is located concentrically with the
yarn slack eliminating roller 21. Moreover, the yarn hook-
ing member 22 rotates integrally with or independently
of the yarn slack eliminating roller 21 depending on con-
ditions. Specifically, the yarn hooking member 22 in-
cludes a flyer shaft 33 and a flyer 38. The flyer shaft 33
is supported so as to be rotatable relative to the yarn
slack eliminating roller 21. The flyer 38 is secured to a
leading end of the flyer shaft 33.
[0035] A permanent magnet is attached to one of the
flyer shaft 33 and the roller main body 42, whereas a
magnetic hysteresis material is attached to the other.
These magnetic means serve to generate a torque acting
against the rotation of the yarn hooking member 22 rel-
ative to the yarn slack eliminating roller 21.
[0036] The flyer 38 is configured to rotate integrally
with the flyer shaft 33. Furthermore, the flyer 38 is shaped
to be appropriately curved toward the outer peripheral
surface 42a of the yarn slack eliminating roller main body
42. Thus, the flyer 38 can engage with the spun yarn 10
(can catch the spun yarn 10) to guide the spun yarn 10
to the outer peripheral surface of the yarn slack eliminat-
ing roller main body 42.
[0037] The upstream side guide 23 is located slightly
upstream side of the yarn slack eliminating roller 21. The
upstream side guide 23 is provided so as to be movable
between an advanced position and a retracted position
by means of the air cylinder 24. When the upstream side
guide 23 is located at the advanced position (the position
shown by a solid line in Figure 3), the yarn path of the
spun yarn 10 is held by the upstream side guide 23 so
as to prevent the spun yarn 10 from being engaged with
the yarn slack eliminating device 12. When the upstream
side guide 23 is moved to the retracted position (the po-
sition shown by a dashed line in Figure 3), the yarn path
is moved to a position where the spun yarn 10 engages
with the yarn hooking member 22 of the yarn slack elim-
inating device 12 and is wound around the yarn slack
eliminating roller 21.
[0038] As shown in Figure 2, the winding device 13
includes a cradle arm 71 swingably supported around a
support shaft 70. The cradle arm 71 can rotatably support
the bobbin 48 so that the spun yarn 10 can be wound
around the bobbin 48.
[0039] The winding device 13 further includes a wind-
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ing drum 72 and a traverse device 75. The winding drum
72 is configured to contact with and drive the bobbin 48
or an outer peripheral surface of the package 45 formed
by winding the spun yarn 10 around the bobbin 48. Fur-
thermore, the traverse device 75 includes a traverse
guide 76 that can be engaged with the spun yarn 10. By
driving the traverse guide 76 by a driving means (not
illustrated in the drawings) to reciprocate the spun yarn
10 and driving the winding drum 72 by an electric motor
(not illustrated in the drawings), the package 45 making
contact with the winding drum 72 is rotated and the spun
yarn 10 is wound while being traversed.
[0040] Figure 1 shows that a cheese-shaped package
is formed. However, the spinning machine 1 can form a
cone-shaped package using the winding device 13.
[0041] Next, the operation of the spinning machine 1
configured as described above will be described.
[0042] First, the operation of the yarn slack eliminating
device 12 will be described.
[0043] The yarn slack eliminating device 12 hooks the
flyer 38 on the spun yarn 10 to wind the spun yarn 10
around the yarn slack eliminating roller 21. Thus, the yarn
slack eliminating device 12 avoids slackening and de-
taining of the spun yarn 10, and adjusts winding tension.
[0044] As described above, the yarn hooking member
22 is independently rotatable relative to the yarn slack
eliminating roller 21, and the magnetic means applies
the resistance torque acting in a direction in which the
torque resists the rotation. Furthermore, the yarn slack
eliminating roller 21 is rotated at a predetermined rotation
speed by the electric motor 25. When the flyer 38 is en-
gaged with the spun yarn 10, in case the tension exerted
on the spun yarn 10 is strong enough to overcome the
resistance torque, the yarn hooking member 22 rotates
independently of the yarn slack eliminating roller 21 to
unwind the spun yarn 10 from the yarn slack eliminating
roller 21. In contrast, in case the tension exerted on the
spun yarn 10 is weak, the yarn hooking member 22 ro-
tates integrally with the yarn slack eliminating roller 21
to wind the yarn around the yarn slack eliminating roller
21.
[0045] As described above, the yarn slack eliminating
device 12 operates to wind the spun yarn 10 when the
tension of the spun yarn 10 decreases (when the spun
yarn 10 is about to be slackened) and to unwind the spun
yarn 10 when the tension of the spun yarn 10 increases.
The yarn slack eliminating device 12 can thus avoid
slackening of the spun yarn 10 to apply an appropriate
tension to the spun yarn 10.
[0046] The tension exerted on the spun yarn 10 is ba-
sically determined by a yarn feeding speed of the yarn
feeding device 11 (a spinning speed of the spinning de-
vice 9) and a winding speed of the winding device 13.
That is, when the winding speed is higher than the yarn
feeding speed, a tension exerted on the spun yarn 10
increases. When the winding speed is lower than the
yarn feeding speed, a tension exerted on the spun yarn
10 decreases. Since the yarn feeding device 11 normally

feeds the spun yarn 10 at a constant yarn feeding speed
(spinning speed), the tension exerted on the spun yarn
10 varies mainly depending on the winding speed of the
winding device 13.
[0047] When the winding device 13 winds the spun
yarn 10 into a cone winding package, since the winding
speed varies between the larger diameter side and small-
er diameter side of the package, the yarn tension is varied
by traversing performed by the traverse device 75. How-
ever, such a variation in yarn tension can be appropriately
absorbed by the yarn slack eliminating device 12.
[0048] The present embodiment will be described be-
low in detail. That is, suppose that during a winding proc-
ess of a cone winding package in the spinning machine
1, the spun yarn 10 is traversed towards the larger diam-
eter side of the package and both the winding speed and
the yarn tension increase. However, accompanying the
increase in yarn tension, the torque causing the spun
yarn 10 to rotate the yarn hooking member 22 relative to
the yarn slack eliminating roller 21 also increases. There-
fore, an amount of the spun yarn 10 unwound from the
yarn slack eliminating roller 21 increases. As a result, the
increased yarn tension can be decreased.
[0049] In contrast, when the spun yarn 10 is traversed
towards the smaller diameter side of the package and
the winding speed is decreased, the yarn tension de-
creases. However, the torque exerted on the yarn hook-
ing member 22 by the spun yarn 10 also decreases ac-
companying the decrease in the yarn tension. Thus, the
amount of spun yarn 10 accumulated on the yarn slack
eliminating roller 21 increases. Therefore, the decreased
yarn tension can be recovered.
[0050] As described above, the yarn slack eliminating
device 12 also functions as a device which permits a
variation in the winding speed which generates during
the formation of the cone winding package and which
stabilizes the winding tension.
[0051] To provide the function of stabilizing the winding
tension, a given amount of spun yarn 10 needs to be kept
wound around the yarn slack eliminating roller 21. Thus,
in the present embodiment, a feedback control is carried
out on the cradle arm 71 in accordance with a signal from
an accumulated yarn amount sensing means (not shown
in the drawings).
[0052] Specifically, the rotation speed of the winding
drum 72 is set such that for normal winding, in order to
apply an appropriate winding tension to the spun yarn
10, the winding speed is slightly higher than the yarn
feeding speed of the yarn feeding device 11 (a spinning
speed of the spinning device 9). Thus, the spun yarn 10
wound around the yarn slack eliminating roller 21 is grad-
ually unwound to reduce the amount of an accumulated
yarn.
[0053] The accumulated yarn amount sensing means
is provided on the outer peripheral surface of the yarn
slack eliminating roller 21. When the accumulated yarn
amount sensing means detects that the amount of yarn
accumulated is equal to or smaller than a predetermined
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value, the unit controller of the spinning unit 2 controls a
cradle lifter (not shown in the drawings) such that the
cradle arm 71 is pivotably moved leftward in Figure 2.
The package 45 is thus separated from the winding drum
72. Consequently, the package 45 loses the driving force
and continues inertial rotation. However, the winding
speed of the package 45 decreases gradually.
[0054] As a result, the amount of yarn accumulated on
the yarn slack eliminating roller 21 is recovered, and the
accumulated yarn amount sensing means eventually de-
tects that the accumulated amount of spun yarn 10 is
equal to or larger than the predetermined value. Then,
the unit controller pivotably moves the cradle arm 71
rightward in Figure 2 to contact the package 45 with the
winding drum 72.
Thus, the winding speed is recovered, and the spun yarn
10 is unwound from the yarn slack eliminating roller 21
as described above.
[0055] The winding speed can thus be adjusted by us-
ing the cradle lifter to swing the cradle arm 71 to contact
the package 45 with the winding drum 72 or separate the
package 45 from the winding drum 72. Then, the winding
speed is controlled while detecting the amount of yarn
accumulated around the yarn slack eliminating roller 21
and carrying out the feedback control. As a result, at least
a predetermined amount of spun yarn 10 can always be
accumulated on the yarn slack eliminating roller 21.
[0056] Meanwhile, to form, for example, a cheese
winding package, the above-described function of stabi-
lizing the winding tension is not necessarily required, be-
cause in this case, variation in the winding speed de-
pending on the traverse position is not significant. Rather,
in view of a decrease in component lifetime and energy
consumption associated with the operation of the electric
motor 25 and the cradle lifter, it is preferable to avoid the
yarn slack eliminating device 12 from being operated at
all times. Furthermore, the spun yarn 10 is likely to be
entangled with the rotating flyer 38. The spun yarn 10
entangled with the flyer 38 may damage the devices, or
the entangled spun yarn 10 may be mix into the package
to degrade the package quality. Therefore, also in this
respect, it is preferable to avoid the yarn slack eliminating
device 12 from being operated at all times.
[0057] However, even when winding a cheese shaped
package, the yarn slack eliminating device 12 needs to
be operated from the beginning of spinning by the spin-
ning device 9 until the winding device 13 starts winding,
in order to prevent the spun yarn 10 from being slackened
or detained. Examples of such a case include yarn splic-
ing and doffing.
[0058] Thus, the control section 73 of the spinning ma-
chine 1 according to the present embodiment is config-
ured to be switchable between a first mode in which the
yarn slack eliminating device 12 is switchably operated
and stopped, and a second mode in which the yarn slack
eliminating device 12 is always operated. The spinning
machine 1 according to the present embodiment includes
a mode selection instructing section 74 composed of, for

example, a switch and a button. When an operator op-
erates the mode selection instructing section 74, the
mode of the control section 73 can be switched. However,
the mode may be automatically selected by determining
the package shape.
[0059] In the first mode, the yarn slack eliminating de-
vice 12 operates to eliminate the slack of the spun yarn
10 at least during a winding preparation time (from the
beginning of spinning by the spinning device 9 until the
winding device 13 starts winding) but is not operated for
the rest of the time. In the second mode, the yarn slack
eliminating device 12 is operated all the time including
the winding preparation time to uniformize the winding
tension of the spun yarn 10.
[0060] In the first mode, the control section 73 of the
spinning machine 1 according to the present embodiment
controls the yarn slack eliminating device 12 to be oper-
ated during yarn splicing. This control will be described
below in detail.
[0061] First, in the first mode, during the normal spin-
ning, the control section 73 controls the air cylinder 24
to move the upstream side guide 23 to the advanced
position. The yarn path is thus held so that the spun yarn
10 does not engage with the yarn slack eliminating device
12. Furthermore, during the normal spinning, the control
section 73 controls to stop the rotation of the electric mo-
tor 25. Thus, energy required for the yarn slack eliminat-
ing device 12 and the cradle lifter can be saved, and
duration of the yarn slack eliminating device 12 and the
cradle lifter can be extended. Moreover, the spun yarn
10 is unlikely to be entangled with the flyer 38. In addition,
it is not necessary to adjust the winding speed by swing-
ing the cradle arm 71. As a result, energy efficiency and
duration can further be increased.
[0062] Suppose that the yarn clearer 52 detects a yarn
defect in the spun yarn 10 in a certain spinning unit 2
during spinning. Then, the unit controller of the spinning
unit 2 immediately cuts the spun yarn 10 using the cutter
57. Almost simultaneously with the yarn cutting, the unit
controller stops the spinning device 9 and further stops
rotation of the back roller 16 and third roller 17 of the draft
device 7. The fiber bundle 8 is tearingly cut between the
stopped third roller 17 and the rotating middle roller 19,
and a part of the spun yarn 10 located downstream from
the cut portion is sucked and removed by suction means
(not shown in the drawings). Furthermore, the control
section 73 controls the cradle lifter to pivotably rotate the
cradle arm 71 leftward in Figure 2. The package 45 is
thus separated from the winding drum 72 to stop rotation
of the package 45.
[0063] Then, the unit controller controls the yarn splic-
ing vehicle 3 to travel to a position where the yarn splicing
vehicle 3 is positioned facing the spinning unit 2. The
control section 73 then operates the electric motor 25 at
an appropriate timing to start rotating the yarn slack elim-
inating roller 21.
[0064] Then, almost at the same timing as when the
unit controller of the spinning unit 2 resumes driving of
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the draft device 7 and the spinning device 9, the yarn
splicing vehicle 3 pivotably moves the suction pipe 44
upward, while pivotably moving the suction mouth 46
downward. Then, the yarn splicing vehicle 3 catches the
yarn end from the spinning device 9 using the suction
pipe 44, while catching the yarn end on the package 45
side using the suction mouth 46. The yarn splicing vehicle
3 then guides the respective yarn ends to the splicer 43
for yarn splicing. The above-descried series of operations
allow the spun yarn 10 spun by the spinning device 9 to
be wound by the winding device 13.
[0065] After the driving of the spinning device 9 is re-
sumed, the control section 73 controls the air cylinder 24
to move the upstream side guide 23 to the retracted po-
sition, and the yarn path of the spun yarn 10 is thus moved
to a position where the yarn path of the spun yarn 10 can
be engaged with the rotating flyer 38. Accordingly, the
spun yarn 10 is wound around the continuously rotating
yarn slack eliminating roller 21 to prevent the spun yarn
10 from being slackened or detained during a yarn splic-
ing operation.
[0066] When the yarn splicing operation is completed,
the unit controller pivotably moves the cradle arm 71
rightward in Figure 2, and the package 45 is thus con-
tacted with the winding drum 72 to allow yarn winding to
be resumed. Accordingly, the winding tension applies to
the spun yarn 10, which is thus gradually unwound from
the yarn slack eliminating roller 21.
[0067] When all of the spun yarn 10 is unwound from
the yarn slack eliminating roller 21, the control section
73 controls the air cylinder 24 to move the upstream side
guide 23 to the advanced position again. The spun yarn
10 is thus prevented from being engaged with the flyer
38. Furthermore, the control section 73 controls rotation
of the electric motor 25. Accordingly, energy efficiency
is increased, and duration of the yarn slack eliminating
device 12 increases. Additionally, the spun yarn 10 is
prevented from traveling while rubbing against the flyer
38 to degrade the quality thereof.
[0068] The yarn splicing operation is performed not on-
ly when the yarn clearer 52 detects a yarn defect and
cuts the spun yarn 10 using the cutter 57 but also when
the yarn clearer 52 detects that the spun yarn 10 has
been broken (yarn breakage) for some reason. Even in
the case of the yarn breakage, the control of the yarn
slack eliminating device 12 in the first mode is performed
in exactly the same manner as described above.
[0069] Furthermore, in the first mode, the control sec-
tion 73 of the spinning machine 1 according to the present
embodiment performs control such that the yarn slack
eliminating device 12 is operated also during doffing. This
control will be described below in detail.
[0070] When a sensor (not shown in the drawings) de-
tects that the package 45 in a certain spinning unit 2 has
been fully wound, the unit controller stops the spinning
device 9, and also stops the back roller 16 and third roller
17 of the draft device 7. Almost at the same time, the unit
controller pivotably moves the cradle arm 71 of the wind-

ing device 13 leftward in Figure 2 to separate the full
package 45 from the winding drum 72, and stops rotation
of the winding drum 72.
[0071] Subsequently, the control section 73 controls
the doffing vehicle 4 to travel to the front of the spinning
unit 2. The control section 73 then operates the electric
motor 25 at an appropriate timing to start rotating the
yarn slack eliminating roller 21.
[0072] The doffing vehicle 4 uses the cradle operating
arm 90 to appropriately operate the cradle arm 71, and
the doffing vehicle 4 then uses a package removing
means (not shown in the drawings) to remove the full
package 45 from the cradle arm 71. The removed full
package 45 rolls down an inclined floor 94 formed in the
doffing vehicle 4, and the full package 45 then falls onto
a shelf 96 formed like a groove, where the full package
45 comes to rest. Then, an empty bobbin supply means
(not shown in the drawings) provided in the doffing vehi-
cle 4 sets an empty bobbin 48 in the cradle arm 71.
[0073] Then, the unit controller of the spinning unit 2
resumes driving the draft device 7 and the spinning de-
vice 9. Furthermore, almost at the same time, the suction
pipe 88 expands upward. The suction pipe 88 then sucks
and catches the yarn end of the spun yarn 10 discharged
from the spinning device 9. The suction pipe 88 thereafter
guides the yarn end to the vicinity of the empty bobbin
48. Subsequently, a bunch winding arm 91 performs a
bunch winding operation and attaches the yarn end to
the empty bobbin 48. The above-described series of op-
erations allows the spun yarn 10 spun by the spinning
device 9 to be wound by the winding device 13.
[0074] After driving of the spinning device 9 is re-
sumed, the control section 73 controls the air cylinder 24
to move the upstream side guide 23 to the retracted po-
sition. Thus, the spun yarn 10 is wound around the yarn
slack eliminating roller 21 to prevent the spun yarn 10
from being slackened during a doffing operation.
[0075] When the bunch winding operation is complet-
ed, the doffing vehicle 4 uses the cradle operating arm
90 to pivotably move the cradle arm 71 rightward in Figure
2, and the doffing vehicle 4 contacts the bobbin 48 sub-
jected to the bunch winding with the winding drum 72 to
start winding the spun yarn 10. This applies winding ten-
sion to the spun yarn 10, which is thus gradually unwound
from the yarn slack eliminating roller 21.
[0076] When all of the spun yarn 10 is unwound from
the yarn slack eliminating roller 21, the control section
73 controls the air cylinder 24 to move the upstream side
guide 23 to the advanced position again. The spun yarn
10 is thus prevented from engaging with the flyer 38.
Furthermore, the control section 73 stops rotation of the
electric motor 25.
[0077] As described above, when the control section
73 operates in the first mode, the yarn slack eliminating
device 12 operates only during the required period from
the beginning of spinning until yarn winding is started.
This is advantageous in terms of energy saving, the du-
rability of the devices, production efficiency, and the like.
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Meanwhile, when the tension varies significantly depend-
ing on the traverse position as in the case of winding a
cone winding package, the control section 73 is operated
in the second mode to always operate the yarn slack
eliminating device 12. The winding tension can thus be
appropriately controlled to form the package 45 from
which the yarn can be properly unwound.
[0078] As described above, the spinning machine 1
according to the present embodiment includes the spin-
ning device 9, the winding device 13, the yarn slack elim-
inating device 12, and the control section 73. The spin-
ning device 9 spins the yarn. The winding device 13 winds
the spun yarn to form the package. The yarn slack elim-
inating device 12 has the yarn slack eliminating roller 21
and the yarn hooking member 22. The control section 73
controls operation of the yarn slack eliminating device
12. The control section 73 can switch between a first
mode in which the yarn slack eliminating device 12 is
switchably operated and stopped, and a second mode
in which the yarn slack eliminating device 12 is always
operated. In the first mode, the yarn slack eliminating
device 12 is operated, at least, during the operation time
for the operation (for example, the yarn splicing operation
or the doffing operation) of allowing the yarn spun by the
spinning device 9 to be wound by the winding device 13.
[0079] Thus, the first mode and the second mode can
be switched as required. This allows the yarn slack elim-
inating device 12 to be operated only when required, en-
abling energy consumption to be saved. Furthermore,
the durability of devices such as the yarn slack eliminating
device 12 and the cradle lifter is improved to allow the
devices to last longer. Additionally, the yarn slack elimi-
nating device 12 is prevented from being unnecessarily
operated, thus reducing the likelihood of the occurrence
of the problem associated with the winding of the yarn
around the flyer 38.
[0080] The spinning machine 1 according to the
present embodiment further includes the splicer 43. The
control section 73 performs control such that in the first
mode, the yarn slack eliminating device 12 is operated
at least during a yarn splicing operation of the splicer 43.
[0081] Thus, during the yarn splicing, the yarn slack
eliminating device 12 is operated to enable the spun yarn
10 to be prevented from being slackened. The yarn splic-
ing operation can therefore be smoothly performed.
[0082] The spinning machine 1 according to the
present embodiment further includes the doffing device
61. The control section 73 performs control such that in
the first mode, the yarn slack eliminating device 12 is
operated at least during a doffing operation of the doffing
device 61.
[0083] Thus, during the doffing, the yarn slack elimi-
nating device 12 is operated to enable the spun yarn 10
to be prevented from being slackened. The doffing op-
eration can therefore be smoothly performed.
[0084] Furthermore, in the spinning machine 1 accord-
ing to the present invention, the winding device 13 is con-
figured to be able to form a cheese winding package.

[0085] Thus, for the cheese winding, the yarn slack
eliminating device 12 is not required to be operated at all
times. Consequently, the operation in the first mode al-
lows the device to be efficiently operated.
[0086] Furthermore, in the spinning machine 1 accord-
ing to the present embodiment, the winding device 13 is
configured to be able to form a cone winding package.
[0087] Thus, for the cone winding, by operating the
yarn slack eliminating device 12 in the second mode, in
which the yarn slack eliminating device 12 is always op-
erated, a possible variation in winding tension can be
prevented to allow formation of a high-quality package.
[0088] The preferred embodiment of the present in-
vention has been described above. However, the above-
described configuration can be varied, for example, as
follows.
[0089] Instead of being independently provided, the
unit section 73 may be configured as a part of the function
of the unit controller of the spinning unit 2.
[0090] The means for generating the resistance
torque, which acts against the relative rotation between
the yarn hooking member 22 and the yarn slack elimi-
nating roller 21, may be, instead of the magnetic means,
an electromagnetic means based on an electromagnet,
a mechanical means based on a frictional force, or the
like.
[0091] Instead of the arrangement in which the yarn
splicing vehicle 3 includes the splicer 43, an arrangement
may be provided in which the splicer 43 is provided in
each of the spinning units 2. Similarly, instead of the ar-
rangement in which the doffing vehicle 4 includes the
doffing device 61, an arrangement may be provided in
which the doffing device is installed in each of the spin-
ning units 2.
[0092] While the present invention has been described
with respect to preferred embodiments thereof, it will be
apparent to those skilled in the art that the disclosed in-
vention may be modified in numerous ways and may as-
sume many embodiments other than those specifically
set out and described above. Accordingly, it is intended
by the appended claims to cover all modifications of the
present invention that fall within the true spirit and scope
of the invention.

Claims

1. A spinning machine comprising:

a spinning device (9) spinning a yarn;
a winding device (13) winding the spun yarn to
form a package;
a yarn slack eliminating device (12) having a
yarn slack eliminating roller (21) and a yarn
hooking member (22); and
a control section (73) controlling operation of the
yarn slack eliminating device (12), the spinning
machine being characterized in that:
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the control section (73) can switch between
a first mode in which the yarn slack elimi-
nating device (12) is switchably operated
and stopped, and a second mode in which
the yarn slack eliminating device (12) is al-
ways operated, and
in the first mode, the yarn slack eliminating
device (12) is operated at least during an
operation time for an operation of allowing
the winding device (13) to wind the yarn
spun by the spinning device (9).

2. The spinning machine according to Claim 1, char-
acterized by further comprising a yarn splicing de-
vice (4), and

in that the control section (73) performs control
such that in the first mode, the yarn slack elim-
inating device (12) is operated at least during a
yarn splicing operation of the yarn splicing de-
vice (4).

3. The spinning machine according to Claim 1 or Claim
2,
characterized by further comprising a doffing de-
vice (61), and

in that the control section (73) performs control
such that in the first mode, the yarn slack elim-
inating device (12) is operated at least during a
doffing operation of the doffing device (61).

4. The spinning machine according to any one of Claim
1 through Claim 3, characterized in that the winding
device (13) can form a cheese winding package.

5. The spinning machine according to any one of Claim
1 through Claim 4, characterized in that the winding
device (13) can form a cone winding package.
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