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(54) Yarn winder

(57) The present invention prevents the amount of
slack from decreasing below a predetermined value
when a yarn slack eliminating device is used to control
a winding tension during a yarn winding process exe-
cuted by a spinning machine. A winding device 12 winds
a yarn spun by a spinning device 5, into a package 16,
while a yarn slack eliminating device 10 is eliminating
the slack of the yarn. During this process, when it is de-
tected that the amount of slack in the yarn slack elimi-
nating device 10 decreases below a predetermined val-
ue, the package 16 is separated from a rotating drum

13 to reduce a winding speed to increase the amount of
slack. At this time, the time for which the package 16
remains separated is controlled in accordance with the
winding diameter of the package 16 to adjust the aspect
of reduction of the winding speed. When the amount of
slack is increased, the time for which the reduction of
the winding speed is continued and the amount of speed
reduction are adjusted taking the winding diameter of
the package into account. Therefore, the optimum
speed reduction aspect can be set in accordance with
a variation in the inertia moment of the package (Fig.3).
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Description

Field of the Invention

[0001] The present invention relates to a yarn winder
that controls a winding tension using a yarn slack elim-
inating device, and in particular, it is an object of the
present invention to prevent the amount of slack re-
tained on a slack eliminating roller of the yarn slack elim-
inating device from decreasing below a predetermined
value.

Background of the Invention

[0002] For example, cone packages are formed using
a spinning machine in which a spinning device gener-
ates a spun yarn using a sliver (a bundle of fibers) as a
material and in which a winding device then winds the
spun yarn into a package. In this case, in particular, if a
winding tension is not controlled immediately before
winding, then disadvantageously the tension of the yarn
may vary periodically as it is traversed. This is because
the speed at which the yarn is wound (the peripheral
speed of a package) differs between the smaller diam-
eter side and larger diameter side of a cone package,
so that the amount of slack increases on the smaller di-
ameter side, on which the yarn is wound at a lower
speed, whereas the amount of slack decreases on the
larger diameter side, on which the yarn is wound at a
higher speed.
[0003] Thus, a technique for solving this problem is
described in, for example, the West Germany Patent
No. 2,553,892. With this technique, a yarn slack elimi-
nating device comprising a slack eliminating roller
around which a yarn is wound is provided between a
spinning device and a winding device so as to adjust the
winding tension on the basis of a variation in the amount
of slack retained on the slack eliminating roller. Accord-
ing to the technique described in the West Germany Pat-
ent No. 2,553,892, a variation in tension (winding speed)
is absorbed by increasing or reducing the amount of
slack retained on the slack eliminating roller depending
on a variation in the winding speed of a package. Spe-
cifically, it is contemplated that a variation in yarn tension
(winding speed) may be absorbed by reducing the
amount of slack retained on the slack eliminating roller
when the yarn winding speed increases above the spin-
ning speed and increasing the amount of slack when the
winding speed decreases below the spinning speed.

[Patent Document 1] the West Germany Patent No.
2,553,892

[0004] The yarn slack eliminating device described in
the West Germany Patent No. 2,553,892 must keep the
yarn wound around the slack eliminating roller in order
to absorb a variation in yarn tension. Accordingly, if the
slack retained on the slack eliminating roller is about to

be exhausted, this must be detected to reduce the rota-
tion speed of the package to increase the amount of
slack retained on the slack eliminating roller up to a pre-
determined value. However, the weight of the package
and thus its inertia moment varies depending on its
winding diameter. That is, the amount of speed reduc-
tion varies in spite of the same speed reduction process-
ing time. Therefore, the amount of slack retained on the
slack eliminating roller may not be increased up to the
predetermined value simply by uniformly reducing the
rotation speed of the package.

Summary of the Invention

[0005] It is an object of the present invention to relia-
bly prevent, in a yarn winding machine provided with a
yarn slack eliminating device, the shortage of the
amount of slack retained on a slack eliminating roller of
the yarn slack eliminating device.
[0006] Claim 1 sets forth a yarn winder created to ac-
complish this object. This yarn winder comprises a wind-
ing device that winds a yarn fed by a supply side into a
package and yarn slack eliminating device having a
slack eliminating roller that winds a part of the yarn lo-
cated between the supply side and the winding device
to absorb a variation in winding tension. The yarn winder
is characterized by being provided with speed reduction
control means for controlling a winding speed so that
the winding speed is lower than a supply speed, winding
diameter detecting means for the package, and adjust-
ing means for adjusting the amount of speed reduction
executed by the speed reduction control means, in ac-
cordance with the winding diameter of the package.
[0007] The yarn winder according to the present in-
vention configured as described above reduces the
winding speed of the package to increase the amount
of slack retained on the slack eliminating roller of the
yarn slack eliminating device. In this case, the amount
of speed reduction control of the winding speed can be
adjusted in accordance with the winding diameter of the
package. Consequently, an increase in the amount of
slack can be set at an appropriate value. The adjustment
of the amount of speed reduction control includes the
adjustment of a speed reduction processing time and
the adjustment of deceleration and acceleration.
[0008] As set forth in Claim 2, the yarn winder accord-
ing to the present invention may be provided with wind-
ing amount detecting means for detecting the amount
of yarn wound around the slack eliminating roller, and
the speed reduction control means may output a speed
reduction control signal for the winding speed on the ba-
sis of the winding amount detected by the detecting
means.
[0009] According to this yarn winder, if the amount of
slack decreases below a predetermined amount, the
winding speed of the winding device is reduced below
the supply speed of the supply side to increase the
amount of slack retained on the slack eliminating roller
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of the yarn slack eliminating device. This prevents the
loss of a slacking yarn retained on the slack eliminating
roller.
[0010] In the yarn winder according to the present in-
vention, as set forth in Claim 3, the winding amount de-
tecting means may be provided immediately upstream
of the slack eliminating, comprise yarn tension detecting
means for detecting a yarn tension immediately before
the yarn is wound around the slack eliminating roller,
and calculate the amount of slack retained on the slack
eliminating roller on the basis of the yarn tension detect-
ed by the yarn tension detecting means. In this case,
the simple mechanism can be used to detect the amount
of slack.
[0011] Moreover, in the yarn winder according to the
present invention, as set forth in Claim 4, the winding
device may comprise a rotating drum that rotates in con-
tact with the package to rotatively drive the package.
The speed reduction control means may comprise a
mechanism that separates the package from the rotat-
ing drum. The adjusting means may comprise a mech-
anism that adjusts a time for which the package remains
separated, in accordance with the winding diameter of
the package as the amount of speed reduction control
provided by the speed reduction control means. In this
case, the simple control form can be used to reduce
costs, while appropriately reducing the speed of the
package.
[0012] When the arrangement in Claim 4 is imple-
mented, it is desirable that the winding device comprise
a traverse device having a traverse guide and that the
speed reduction control means comprise separation
control means for separating the package from the ro-
tating drum so as not to disengage the wound yarn from
the traverse guide, as set forth in Claim 5.
[0013] Furthermore, as set forth in Claim 6, it is desir-
able that a plurality of winding devices are arranged in
parallel, that the traverse guides provided for the re-
spective winding devices be driven by a common driving
shaft so as to simultaneously form a plurality of packag-
es, and that the separation control means and the speed
reduction control means can individually control a dis-
tance from each of the plurality of packages to the cor-
responding traverse guide and a rotation speed of the
package, respectively. With this arrangement, the wind-
ing angle and turn position of each package can be in-
dividually adjusted. Consequently, if a plurality of pack-
ages are simultaneously formed, optimum settings can
be made in accordance with the conditions of each
package.
[0014] As set forth in Claim 7, the separation means
may be a mechanism that separates the package from
the traverse guide of the traverse device, while also sep-
arating the package from the rotating drum to reduce
the rotation speed of the package. With this arrange-
ment, the separation control means for separating the
package from the traverse guide can also be used as
speed reduction control means for reducing the rotation

speed of the package. This enables the structure of the
device to be simplified. The application of this arrange-
ment allows the arrangement in Claim 6 to be easily im-
plemented.

Brief Description of the Drawings

[0015]

Figure 1 is a front view showing an embodiment of
a spinning machine according to the present inven-
tion.
Figure 2 is a front sectional view schematically
showing the structure of essential parts of the spin-
ning machine according to this embodiment.
Figure 3 is a side view schematically showing the
configuration of a spinning unit and a work carriage
of the spinning machine according to this embodi-
ment.
Figure 4 is a side view schematically showing the
configuration of a yarn slack eliminating device sec-
tion of the spinning machine according to this em-
bodiment during yarn guiding.
Figure 5 is a front view schematically showing the
configuration of the yarn slack eliminating device
section of the spinning machine according to this
embodiment during yarn guiding.
Figure 6 is a side view schematically showing the
configuration of the yarn slack eliminating device
section of the spinning machine according to this
embodiment at the start of yarn elimination.
Figure 7 is a side view schematically showing the
configuration of the yarn slack eliminating device
section of the spinning machine according to this
embodiment during a yarn eliminating operation.
Figure 8 is a front view schematically showing the
configuration of the yarn slack eliminating device
section of the spinning machine according to this
embodiment during a yarn eliminating operation.
Figure 9 is a side view schematically showing the
configuration of the spinning unit and work carriage
of the spinning machine according to this embodi-
ment during a process of reducing a winding speed.
Figure 10 is s perspective view showing a slack
eliminating roller utilized in the yarn slack eliminat-
ing device according to this embodiment.
Figure 11 shows the slack eliminating roller and a
yarn tension detecting device utilized in the yarn
slack eliminating device according to this embodi-
ment, wherein Figure 11A is a front view as viewed
from a leading end of the yarn slack eliminating de-
vice and Figure 11B is a plan view.
Figure 12 is a side sectional view showing the slack
eliminating roller and yarn tension detecting device
utilized in the yarn slack eliminating device accord-
ing to this embodiment.
Figure 13 shows a rotating drum and a package ac-
cording to this embodiment, wherein Figure 13A is
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a side view showing that the rotating drum is in con-
tact with the package, Figure 13B is a side view
showing that the package has been separated from
the rotating drum, and Figure 13C is an enlarged
side view showing essential parts of the package
and rotating drum separated from each other.
Figure 14 is a front view showing essential parts of
a traverse guide and the package according to this
embodiment, wherein Figure 14A is useful in ex-
plaining the reason why ribboning can be avoided
and Figure 14B is useful in explaining the reason
why high selvage can be prevented.

Detailed Description of the Preferred Embodiments

[0016] With reference to the drawings, a description
will be given of embodiments of the present invention.
In the specification, the terms "upstream" and " down-
stream" are based on a direction in which a yarn runs
during spinning. Specifically, the upstream side corre-
sponds to a spinning device, while the downstream side
corresponds to a winding device.

[First Embodiment]

[0017] Figure 1 is a front view showing an example of
a spinning machine 1 to which the present invention is
applied. Figure 2 is an enlarged view schematically
showing the internal structure of a part of the spinning
machine 1.
[0018] The spinning machine 1 is composed of, for ex-
ample, a pneumatic spinning machine. Main constituent
members of the spinning machine 1 include a control
section 1A, a spinning section 1B in which a large
number of spinning units 2 are arranged in line, a blower
section 1C, and a work carriage 3 comprising a yarn
splicing device and adapted to run freely along a rail R
between the spinning units 2. In the present embodi-
ment, the spinning machine 1 is applied to the formation
of cone packages but may be used to form cheese pack-
ages.
[0019] The control section 1A of the spinning machine
1 controls the operations of driving motors 31, 32, 33 for
driving shafts 41, 42, 43 that exert a driving force on all
the spinning units 2 constituting the spinning section 1B,
the operations of motors 34, 35 provided for each spin-
ning unit 2, the operation of a winding device 12, and
the like.
[0020] In the present embodiment, on the basis of var-
ious set values (a spinning speed corresponding to a
supply speed, the ratio of the spinning speed to a wind-
ing roller speed, and the like) inputted to an input section
(a), a calculating section (b) outputs spinning speed in-
formation to the motors 31 to 34 via an inverter (c) or a
driver substrate 30. Furthermore, rotation speed infor-
mation on a slack eliminating roller (described later) is
outputted to the motor 35 of the yarn slack eliminating
device 10 via a driver substrate 40.

[0021] The spinning section 1B is composed of the
large number of spinning units 2 arranged in line. Each
of the spinning units 2 is configured to have its operating
conditions set individually. The spinning unit 2 is provid-
ed with a yarn slack eliminating device 10, in addition to
a spinning device 5 and a winding device 12. The struc-
ture of the spinning unit 2 will be described later in detail.
[0022] The blower section 1C houses negative pres-
sure supplying means for supplying a negative pressure
(suction pressure) to a desired position of the spinning
unit 2 through an air duct. The blower section 1C allows
the negative pressure to act on, for example, a yarn
sucking device 7.
[0023] On the basis of a yarn splicing request signal,
the work carriage 3 is adapted to run on the rail R to
move to the position of a spinning unit 2 requiring yarn
splicing and then to stop there. As shown Figure 3 that
is a side sectional view schematically illustrating the
configuration of the spinning section 1B, the work car-
riage 3 comprises a yarn splicing device 17 such as a
knotter or a splicer, a suction pipe 18 that sucks an end
of a yarn formed by the spinning device 5 and guides
the end to the yarn splicing device 17, a suction mouth
19 that sucks a yarn end of a package 16 supported by
the winding device 12 and guides the yarn end to the
yarn splicing device 17, and a tension arm 20 that con-
tacts with and tenses a yarn Y as required (see Figure
12). The work carriage 3, which runs along the direction
in which the spinning units 2 are arranged in line, is thus
provided with the yarn splicing device 17, the suction
pipe 18, and the suction mouth 19.
[0024] In another example, the yarn splicing device
17, the suction pipe 18, and the suction mouth 19 may
be provided for each spinning unit 2. However, when the
yarn splicing device 17, the suction pipe 18, and the suc-
tion mouth 19 are loaded on the work carriage 3, which
runs along the direction in which the spinning units 2 are
arranged in line, a yarn splicing operation can be per-
formed on all the spinning units 2 using only the above
set of components. This simplifies the structure of the
spinning machine 1.
[0025] The suction pipe 18, provided on the work car-
riage 3 for yarn splicing, functions as a member that
sucks the spinning-side yarn end. The suction pipe 18
comprises a suction port 18a at its leading end and can
be rotatively moved around a pivotal supporting section
18b. For a yarn splicing operation, the suction pipe 18
is rotatively moved upward to position the suction port
18a near a yarn discharge port in the spinning device 5.
Then, the suction pipe 18 sucks the yarn end of the spun
yarn Y and is then rotatively moved downward to its in-
itial position while sucking the yarn Y. The suction pipe
18 thus guides a spinning side yarn Y1 to the yarn splic-
ing device 17. On the other hand, the suction mouth 19
functions as a member that sucks a winding side yarn
end. The suction mouth 19 comprises a suction port 19a
at its leading end and can be rotatively moved around
a pivotal supporting section 19b. For a splicing opera-
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tion, the package 16 has its rotation stopped and is then
rotated in a direction opposite to the normal one to ro-
tatively move the yarn end downward. Then, the yarn Y
is sucked by and caught in a suction port 19a at a leading
end of the suction mouth 19. The suction mouth 19 is
then rotatively moved upward while sucking the yarn Y.
The suction moth 19 thus guides a package 16 side yarn
Y to the yarn splicing device 17. To perform a yarn splic-
ing operation, the yarn splicing device 17 uses a yarn
handling lever (not shown in the drawings) provided in
the yarn splicing device 17 to clamp the yarn ends of
those parts of the spinning device 5 side yarn and wind-
ing device 12 side yarn which are located near the yarn
splicing device 17. The yarn splicing device 17 thus
brings these parts of the yarn into a yarn splicing oper-
ation performing section.
[0026] The plurality of spinning units 2, arranged in
the spinning section 1B, are each a unit of a mechanism
that manufactures a yarn using a bundle of fibers S as
a material. The configuration of the spinning unit 2 will
be described in brief. As shown in Figure 3, the spinning
unit 2 is composed of a draft device 4, the spinning de-
vice 5, acting as a yarn supply side, a yarn feeding de-
vice 6, the yarn sucking device 7, a cutter 8, a yarn de-
fect detector 9, the yarn slack eliminating device 10, a
waxing device 11, and the winding device 12. These
components are arranged in this order along a yarn path
E from its upstream side to downstream side.
[0027] The draft device 4 is composed of four lines
including, for example, a back roller 4a, a third roller 4b,
a second roller 4d from which an apron 4c is extended,
and a front roller 4e, the rollers being arranged in this
order from the upstream side. The spinning device 5 is
of a pneumatic type that utilizes whirling air currents to
generate the spun yarn Y (hereinafter simply referred to
as the "yarn Y") from the bundle of fibers S. For example,
the spinning device 5 may spin the yarn Y at a high
speed of several hundred meters/minute. Alternatively,
the spinning device 5 may be replaced with one having
a different structure; the spinning device 5 may gener-
ates the yarn Y using a pneumatic spinning nozzle and
a pair of twisting rollers or may be an open end spinning
machine that generates the yarn using rotation of a rotor.
The yarn feeding device 6 is composed of a nip roller
6a and a delivery roller 6b to feed the yarn Y downward
while sandwiching it between the rollers 6a, 6b. The yarn
sucking device 7 always sucks the yarn, and when the
yarn defect detector 9 detects a defect in the yarn Y,
sucks and removes pieces of the yarn Y cut by the cutter
8.
[0028] The winding device 12 winds the yarn Y around
a bobbin 15 held on a cradle arm 14 to form the package
16. The winding device 12 comprises a rotating drum
13 that rotates in contact with the bobbin 15 or the pack-
age 16. The cradle arm 14 is configured to pivot around
a pivoting shaft 14a. The cradle arm 14 is also config-
ured to use a pivoting control mechanism 60 that is
means for reducing the winding speed, to control an op-

eration of contacting the bobbin 15 or the package 16
with the rotating drum 13 as well as the time for which
the bobbin 15 or the package 16 remains separate from
the rotating drum 13. The pivoting control mechanism
60 according to the present embodiment is composed
of an air cylinder 64 having a piston rod 65 connected
to one end of the cradle arm 14, a compressed air
source that supplies the air cylinder 64 with compressed
air for contact pressure and compressed air for separa-
tion, a solenoid valve device 63 that switches a path
through which compressed air is supplied to the air cyl-
inder 64, a controller 62 that controls operations of the
solenoid valve device 63, a unit controller 61 that out-
puts control signals to the controller 62, and other com-
ponents.
[0029] During normal spinning, the pivoting control
mechanism 60 allows the compressed air for contact
pressure to always act on the air cylinder 64 to withdraw
the piston rod 65 to press the package 16 against the
rotating drum 13 at a predetermined contact pressure.
Then, the air cylinder 64 is subjected as required to the
compressed air for separation, which has a pressure
higher than the compressed air for contact pressure, to
extend the piston rod 65 to separate the package 16
from the rotating drum 13. At this time, the unit controller
61 controls the time for which the package 16 remains
separated from the rotating drum 13 and timing for the
separation. Specifically, the unit controller 61 executes
calculations on the basis of already inputted spinning
condition data such as yarn type, yarn number, and spin-
ning speed and the time for which the spinning machine
1 has been operated as measured by the timer section.
The unit controller 61 then outputs a control signal re-
quired to cause the solenoid valve device 63 to perform
a desired operation, to the controller 62 in accordance
with the winding diameter of the package 16, that is, in
association with the weight of the package 16.
[0030] As shown in Figures 10 to 12, the yarn slack
eliminating device 10 comprises a yarn slack eliminating
roller 21 that winds and retains the yarn Y around its
outer peripheral surface 21a, a yarn guiding member 22
that concentrically rotates synchronously with or inde-
pendently of the slack eliminating roller 21 in accord-
ance with certain conditions, an upstream side guide 23
arranged slightly upstream of the slack eliminating roller
21, driving means 35 such as a stepping motor which
rotatively dives the slack eliminating roller 21, a driver
substrate 40 (see Figure 2) that controls the driving
means 35, and a downstream side guide 36 provided
downstream of the slack eliminating roller 21 and having
a slit 36a. These components are fixed to the spinning
unit 2 using a bracket 37 and the like.
[0031] As shown in Figure 12, the slack eliminating
roller 21 is secured to a driving shaft 35a of the driving
means 35 to rotate integrally with the driving shaft 35a.
Accordingly, the slack eliminating roller 21 can be con-
trollably rotated faithfully in accordance with a rotation
speed set by the calculating section (b). A side of the
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slack eliminating roller 21 which has the unwinding ten-
sion applying member 22 is defined as a leading end P
and its side connected to the driving means 35 is defined
as a proximal end Q. Then, tapered portions 21b, 21d
are formed on the proximal end Q side and leading end
P side, respectively, of the outer peripheral surface 21a
so that their diameters increase toward the correspond-
ing end surfaces. An intermediate portion of the slack
eliminating roller 21 is a cylindrical portion 21c having a
fixed diameter. The yarn Y spun by the spinning device
5 is wound around the outer peripheral surface 21a from
the proximal end Q side. The yarn Y is then unwound
from the leading end P to the winding device 12 (see
Figures 7 and 8). The tapered portion 21b on the prox-
imal end Q side has a function of regularly winding the
yarn Y around a surface of the cylindrical portion 21c by
smoothly moving the supplied and wound yarn Y from
a larger diameter portion 21b-1 to a smaller diameter
portion 21b-2 and then to the intermediate cylindrical
portion 21c. The tapered portion 21d on the leading end
P side also has a function of ensuring the smooth pull-
out of the yarn Y by inhibiting a slip-out phenomenon in
which the wound yarn Y slips out at a time, while se-
quentially winding the yarn Y around a small diameter
portion 21d-2 and then a larger diameter portion 21d-1.
[0032] As shown in Figure 12, a bar-like member 22a
is attached to the unwinding tension applying member
22, provided on the leading end P side of the slack elim-
inating roller 21, so as to be concentrically rotated via a
transmitted force adjusting mechanism relative to the
slack eliminating roller 21.
[0033] The transmitted force adjusting mechanism is
configured as follows.
[0034] A wheel member 22b is rotatably installed, via
a bearing member 22c such as a bearing, on a shaft
portion 21e projected from a central portion of the slack
eliminating roller 21. The proximal portion of the bar-like
member 22a is attached to the wheel member 22b. The
wheel member 22b is attached by preventing a trans-
mitted force applying member 22f composed of urging
means such as a spring from slipping out, using a trans-
mitted force adjustment operating section 22g screwed
over a bolt portion at the leading end of the shaft portion
21e and composed of, for example, a nut member 22d
and a presser member 22e. Accordingly, the transmitted
force adjusting mechanism according to the present em-
bodiment can adjust the pressure (frictional force) of the
transmitted force applying mechanism 22f in a non-step-
by-step manner by tightening the transmitted force ad-
justment operating section 22g screwed over the bolt
portion of the shaft portion 21e. If the transmitted force
adjusting member 22d of the transmitted force adjusting
mechanism is exposed from the leading end of the slack
eliminating roller 21 as in the case of the present em-
bodiment, the operator can easily adjust the transmitted
force.
[0035] The transmitted force adjusting mechanism
can adjust the magnitude of the rotational resistance of

the bar-like member 22a to the slack eliminating roller
21. Specifically, the pressure (or the frictional force) of
the transmitted force applying member 22f, exerted on
the wheel member 22b, is reduced by loosening the
transmitted force adjusting member 22d such as a nut
member. Then, only a light load enables the bar-like
member 22a to slip and rotate independently of the ro-
tation of the slack eliminating roller 21. In contrast, the
pressure of the transmitted force applying member 22f,
exerted on the wheel member 22b, is increased by tight-
ening the transmitted force adjusting member 22d.
Then, the bar-like member 22a does not slip unless a
very heavy load acts on it, and rotates integrally and in
unison with the slack eliminating roller 21. In this man-
ner, the transmitted force adjusting mechanism accord-
ing to the present embodiment enables the pressure
(frictional force) of the transmitted force applying mem-
ber 22f to be adjusted in a non-step-by-step manner by
loosening or tightening the transmitted force adjusting
member 22d such as a nut member, which is screwed
over the shaft portion 21e.
[0036] Accordingly, the unwinding tension applying
member 22 can appropriately adjust the tightening of the
presser member 22e to adjust the behavior of the bar-
like member 22a, which can rotate independently of the
slack eliminating roller 21, in association with the ten-
sion of the yarn Y unwound from the slack eliminating
roller 21. That is, the transmitted force adjusting mech-
anism can preset the unwinding tension of the yarn Y
from the slack eliminating roller 21, which tension varies
depending on the spinning conditions such as the yarn
type and the yarn number. The behavior of the bar-like
member 22a depends on the interaction between a ro-
tating force transmitted by the slack eliminating roller 21
via the transmitted force applying member 22f and the
tension of the yarn Y unwound from the slack eliminating
roller 21. Conversely speaking, by using the transmitted
force adjusting mechanism to pre-adjust the behavior of
the bar-like member 22a, it is possible to preset the mag-
nitude of the resistance of the bar-like member 22a to
the yarn Y unwound from the slack eliminating roller 21.
That is, the transmitted force adjusting mechanism func-
tions to adjust the unwinding tension provided by the un-
winding tension applying member 22, including the bar-
like member 22a.
[0037] To allow the yarn Y to be reliably wound around
the outer peripheral surface 21a of the slack eliminating
roller 21, the bar-like member 22a has a characteristic
shape described below.
[0038] The bar-like member 22a first extends, without
bending at an acute angle, from its proximal portion, at-
tached to the wheel member 22b, to a position at which
it projects slightly beyond the leading tip P of the slack
eliminating roller 21 in a direction opposite to the prox-
imal end Q. The bar-like member 22a then bends at
three portions (m), (1), (k) located in this order from the
inside to outside of the slack eliminating roller 21. Thus,
a leading end portion (j) of the bar-like member 22a is
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located outside the radius of the slack eliminating roller
21. Of the three bent portions (m), (1), (k), the two bent
portions (k) and (1) lie outside the radius of the slack
eliminating roller 21, while the one bent portion (m) is
located inside the radius of a larger-diameter portion
21-d of the slack eliminating roller 21. Then, the bar-like
member 22a bends at the inward bent portion (m) so as
to extend in a direction opposite to the rotating direction
of the slack eliminating roller 21 during yarn winding.
The bar-like member 22a then bands at the next bent
portion (1) toward the proximal end Q side of the slack
eliminating roller 21 and finally at the outer bent portion
(k) so as to extend in the rotating direction of the slack
eliminating roller 21.
[0039] Accordingly, the bar-like member 22a has a
yarn engaging portion R formed of the leading end por-
tion (j), the bent portion (k), and the bent portion (1) and
having an angle that opens outward in the rotating di-
rection of the slack eliminating roller 21. The yarn en-
gaging section R is located opposite and above the out-
er peripheral surface 21a of the slack eliminating roller
21 between the leading end P and proximal end Q of
the slack eliminating roller 21, while maintaining a pre-
determined distance from the outer peripheral surface
21a of the slack eliminating roller 21. The bar-like mem-
ber 22a according to this embodiment rotates with the
slack eliminating roller 21 to enable the yarn Y engaged
with the bar-like member 22a during slack elimination to
be stably wound around the outer peripheral surface
21a of the slack eliminating roller at a predetermined po-
sition. The bar-like member 22a also reliably prevents
the yarn A from fitting into the gap between the slack
eliminating roller 21 and the bar-like member 22a.
[0040] The yarn slack eliminating device 10 according
to the present embodiment is provided with a yarn ten-
sion detecting device 50 that detects the tension of the
yarn Y immediately upstream of the slack eliminating
roller 21. As shown in Figures 11 and 12, the yarn ten-
sion detecting device 50 is composed of a generally L-
shaped wire rod 51 arranged upstream of the slack elim-
inating roller 21 and close to its proximal end Q, a pivotal
supporting section 52 that supports the middle of the
wire rod 51 for rotative movement, and a switching
member 54 such as a microswitch which outputs an ON
operation signal when a terminal portion 53 of the wire
rod 51 abuts against the switching member 54 to apply
a predetermined pressure or higher to the member 54.
[0041] While the yarn Y is not wound around the slack
eliminating roller 21 (see Figures 4 and 5), the wire rod
51 is positioned so as not to come into contact with the
yarn Y. Accordingly, no force acts on the wire rod 51,
and the terminal portion 54 does not apply any pressure.
Consequently, the switching member 54 does not per-
form an ON operation (see the solid line in Figure 11B).
When the yarn Y starts to be wound around the slack
eliminating roller 21, the yarn Y comes into contact with
the wire rod 51. The wire rod 51 is pressed by the tension
of the yarn Y. As a result, as shown by the alternate long

and two short dashes line in Figure 11B, the wire rod 51
is rotatively moved using the pivotal supporting section
52 as an axis to cause the terminal portion 53 to press
the switching member 54. Then, a predetermined or
higher tension acts on the wire rod 51 to allow the ter-
minal portion 53 to apply a pressure of a predetermined
value or larger. Then, the switching 54 is turned on to
output an operation signal to the unit controller 61.
[0042] As described above, the pressure of the termi-
nal portion 53 on the switching member 54 depends on
the magnitude of the tension of the yarn Y, which con-
tacts with the wire rod 51. That is, the switching member
54 is turned on and off depending on the magnitude of
the tension of the yarn Y. Furthermore, the tension of
the yarn Y is determined by the amount of yarn wound
around the slack eliminating roller 21 (the amount of
slack). This is because when a large amount of yarn is
wound, the sliding frictional resistance between the yarn
Y and the slack eliminating roller 21 is large. According-
ly, the yarn Y does not slide smoothly on the surface of
the slack eliminating roller 21. Consequently, the ten-
sion of the yarn Y is high upstream side of the slack elim-
inating roller 21. In contrast, when only a small amount
of yarn Y is wound, the yarn Y slides smoothly on the
surface of the slack eliminating roller 21. Accordingly,
the tension of the yarn Y decreases upstream side of
the slack eliminating roller 21. Therefore, when there is
a large amount of slack of the yarn Y on the slack elim-
inating roller 21, the yarn tension is high enough to allow
the switching member 54 to maintain an ON operation.
When the amount of slack of the yarn Y decreases, the
yarn tension also decreases to turn off the switching
member 54. With this mechanism, by properly setting
the yarn tension with which the switching member 54 is
turned on, the yarn tension detecting device 50 accord-
ing to the present embodiment can detect whether the
amount of slack of the yarn Y on the slack eliminating
roller 21 exceeds a predetermined value or is insuffi-
cient. The yarn tension detecting device 50 thus func-
tions as wound yarn amount detecting means. It is there-
fore possible to detect the amount of slack with using
the simple mechanism without optically detecting the
amount of yarn wound around the slack eliminating roll-
er 21 or without contacting with the yarn wound around
the slack eliminating roller 21.
[0043] During yarn splicing or the like, the upstream
side guide 23, arranged upstream of the yarn slack elim-
inating device 10, is drivingly advanced or withdrawn to
move the yarn Y to a position where it does not engage
with the unwinding tension applying member 22 (where
it is not unwound around the slack eliminating roller 21)
so as to prevent a failure to supply the upstream yarn
end to the yarn splicing device 17 which may occur when
the upstream yarn end is pulled toward the slack elimi-
nating roller 21 immediately before the yarn splicing.
Furthermore, to absorb the slack of the yarn Y which
occurs when the yarn splicing device 17 clamps the up-
stream yarn end to splice the yarn Y, the upstream side
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guide 23 is drivingly advanced or withdrawn to engage
the unwinding tension applying member 22 with the yarn
Y to start winding the yarn Y around the slack eliminating
roller 21. The work carriage 3 is provided with advancing
and withdrawing means 24 composed of an air cylinder
or the like which advances and withdraws the upstream
side guide 23 and control means (not shown in the draw-
ings) for controlling the advancing and withdrawing
means 24. That is, the upstream side guide 23 is yarn
moving means, and the advancing and withdrawing
means 24 is driving means for the upstream side guide
23. When lying at a forward position, the upstream side
guide 23 holds the yarn path at a position where the yarn
Y does not engage with the yarn slack eliminating device
10. When lying at a backward position, the upstream
side guide 23 moves the yarn path to a position where
the yarn Y engages with the bar-like member 22a of the
yarn slack eliminating device 10.
[0044] The bar-like member 22a is arranged to en-
gage with the yarn Y on the yarn path joining the up-
stream side guide 23, which is at the backward position
during the normal spinning, to the downstream side
guide 36 so as to set the shortest distance between
them. That is, the upstream side guide 23 is set so that
a rotation surface of the bar-like member 22a, which ro-
tates with the slack eliminating roller 21, crosses the
yarn path.
[0045] A description will be given below of operations
performed if the spinning machine 1 configured as de-
scribed previously is used to form a cone package.
[0046] As shown in Figures 3 to 5, while a normal op-
eration is being performed in the spinning unit 2 at which
the work carriage 3 is not stopped, the upstream side
guide 23 of the yarn slack eliminating device 10 is forc-
edly pulled by the tensile member such as a spring (not
shown in the drawings) and thus remains at the back-
ward position. In this state, a yarn winding operation is
performed. Furthermore, in each spinning unit 2 of the
spinning machine 1, the draft device 4 feeds the bundle
of fibers S to the spinning device 5, and the yarn feeding
device 6 feeds downstream the yarn Y spun and gener-
ated by the spinning device 5. The yarn Y is then passed
directly in front of the yarn sucking device 7 and the yarn
defect detector 9 and fed to the winding device 12 via
the upstream side guide 23, the downstream side guide
36, and the waxing device 11. Then, the yarn Y is wound
around the bobbin 15, rotatively driven by the rotating
drum 13, to form the package 16.
[0047] After the yarn Y has started to be wound, a ro-
tation instruction is outputted to the driving motor 35 for
the slack eliminating roller 21 via the driver substrate 40
(see Figure 2) at an appropriate time. As shown in Fig-
ure 6, the slack eliminating roller 21 is rotatively driven
and this rotative driving state is maintained during spin-
ning. As described previously, the rotation locus surface
of the bar-like member 22a, provided in the slack elim-
inating roller 21, is set to cross the yarn path defined by
the upstream side guide 23 and the downstream side

guide 36. Accordingly, rotating the slack eliminating roll-
er 21 allows the bar-like member 22a to engage natu-
rally with the yarn Y. Furthermore, the bar-like member
22a is shaped so as to engage easily with the yarn Y
and so that the yarn Y does not easily fit into the gap
between the slack eliminating roller 21 and the bar-like
member 22a. The yarn Y can thus be reasonably pro-
vided to the outer peripheral surface of the slack elimi-
nating roller 21. Consequently, the mere rotation of the
slack eliminating roller 21 enables the yarn Y to be reli-
ably wound around the outer peripheral surface of the
slack eliminating roller 21 as shown in Figures 7 and 8.
In this connection, on the basis of the yarn Y spinning
speed of the spinning device 5 (substantially the yarn
feeding speed of the yarn feeding device 6), the rotation
speed of the slack eliminating roller 21 is calculated and
set by the calculating section (b) on the basis of an input
value from the input section (a) so that the yarn Y fed
downstream by the yarn feeding device 6 undergoes an
appropriate tension immediately after spinning.
[0048] The yarn slack eliminating device 10 provides
a function of winding the yarn Y around the slack elimi-
nating roller 21 to eliminate the slack of the yarn Y in the
yarn path. The yarn slack eliminating device 10 also pro-
vides a function of increasing or reducing the amount of
slack to adjust the winding tension of the yarn Y. This
mechanism will be described below.
[0049] The amount of slack of the yarn Y retained on
the slack eliminating roller 21 is determined by the dif-
ference between the upstream side spinning speed and
downstream side winding speed (the speed at which the
yarn is unwound from the slack eliminating roller 21) of
the slack eliminating roller 21. The winding speed is nor-
mally set to be slightly higher than the spinning speed
in order to apply an appropriate winding tension to the
yarn Y. Then, a load equal to the difference in speed
acts on the bar-like member 22a. This is because when
the spinning speed is higher, the amount of yarn Y sup-
plied to the slack eliminating roller 21 always exceeds
the amount of yarn Y unwound and directed to the wind-
ing device 12, thus simply increasing the amount of yarn
wound around the slack eliminating roller 21.
[0050] As described previously, the bar-like member
22a can be rotated independently of the slack eliminat-
ing roller 21. Furthermore, the transmitted force adjust-
ing mechanism can adjust a rotative driving force trans-
mitted by the slack eliminating roller 21 to the bar-like
member 22a. Accordingly, when the load acting on the
bar-like member 22a has a predetermined value or
smaller, the bar-like member 22a rotates integrally with
the slack eliminating roller 21. The yarn Y is thus wound
around the slack eliminating roller 21 to increase the
amount of slack. In contrast, when the load exceeds the
predetermined value, the bar-like member 22a rotates
or rotatively moves independently of the slack eliminat-
ing roller 21 to allow the yarn Y to be unwound from the
slack eliminating roller 21. Accordingly, the transmitted
force adjusting mechanism can properly set the magni-
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tude of the load associated with the independent rota-
tion (rotative movement) of the bar-like member 22a, to
apply a predetermined winding tension to the yarn Y. If
the winding speed does not vary but is constant, the yarn
Y wound around the slack eliminating roller 21 is un-
wound at almost a fixed rate.
[0051] If a cone package is formed, the yarn winding
radius varies within one traverse. The winding speed
thus varies. If the downstream side winding speed in-
creases, there will be an increase in the amount of ro-
tation or rotative movement of the bar-like member 22a
independent of the slack eliminating roller 21 and in the
amount of unwound yarn Y. The winding speed is thus
allowed to increase. In contrast, if the winding speed
drops, there will be a decrease in the amount of rotation
or rotative movement of the bar-like member 22a inde-
pendent of the slack eliminating roller 21 and in the
amount of unwound yarn Y. The winding speed is thus
allowed to decrease. In either case, the winding tension
can be determined by the transmitted force adjusting
mechanism provided between the slack eliminating roll-
er 21 and the bar-like member 22a. Consequently, a sta-
ble winding tension can be applied without depending
on an increase or decrease in winding speed.
[0052] With the above described mechanism, the
yarn slack eliminating device 10 according to the
present embodiment provides a function of permitting a
variation in winding speed that may occur while the yarn
is being wound into a cone package, to make the wind-
ing tension constant.
[0053] The yarn slack eliminating device 10 according
to the present embodiment employs an arrangement in
which the bar-like member 22a and the slack eliminating
roller 21 are connected together via the transmitted
force adjusting mechanism. Consequently, when the
bar-like member 22a rotatively moves or rotates inde-
pendently of the slack eliminating roller 21, the magni-
tude of the load can be easily varied. It is therefore easy
to deal with the winding tension, which varies depending
on the various spinning conditions such as the yarn type,
yarn number, and spinning speed.
[0054] To allow the yarn slack eliminating device 10
to provide the functions of permitting a variation in wind-
ing speed and stabilizing the winding tension and to min-
imize the number of operations of setting the yarn Y on
the slack eliminating roller 21, it is necessary to make
every effort to keep the yarn wound around the slack
eliminating roller 21, that is, to avoid exhausting the
slack. It is also necessary to maintain this state for a
long time.
[0055] Furthermore, the winding speed is normally set
to be slightly higher than the spinning speed during
winding. Accordingly, all of the yarn Y wound around the
slack eliminating roller 21 is unwound soon unless the
rotation of the package 16 is controlled. Thus, in the
present embodiment, the amount of slack is sensed on
the basis of the yarn tension sensed by the yarn tension
detecting device 50, arranged immediately upstream of

the slack eliminating roller 21. If it is detected that the
amount of slack is insufficient, the winding speed of the
package 16 is reduced to recover the amount of slack.
[0056] If a predetermined or larger amount of slack is
present on the slack eliminating roller 21 and the up-
stream yarn tension has a predetermined value or larg-
er, then as shown in Figure 11B, the switching member
54 of the yarn tension detecting device 50 continuously
outputs an ON signal to the unit controller 61 of the piv-
oting control mechanism 60, shown in Figures 3 and 9.
When the amount of slack on the slack eliminating roller
21 decreases to reduce the yarn tension below the pre-
determined value, the switching member 54 stops out-
putting the ON signal. Then, the unit controller 61 out-
puts a control signal to the controller 62 to separate the
package 16. The controller 62 then outputs an operation
signal to the solenoid valve device 63. Thus, com-
pressed air for separation is supplied to the air cylinder
64. Then, as shown in Figure 9, the piston rod 65 of the
air cylinder 64 is extended to pivot the cradle arm 14 to
separate the package 16 from the rotating drum 13.
[0057] The package 16 separated from the rotating
drum 13 and on which the rotative driving force is no
longer exerted has its rotation speed reduced by the fric-
tional resistance between the bobbin 15 and the cradle
arm 14 and the like. As a result, as described previously,
the downstream side winding speed of the yarn slack
eliminating device 10 decreases below the spinning
speed of the yarn Y newly introduced into the slack elim-
inating roller 21 from the upstream side. This difference
in speed increases the amount of slack retained on the
slack eliminating roller 21. After the time required to in-
crease the amount of slack retained on the slack elimi-
nating roller 21 up to a predetermined value has passed,
the controller 62 outputs an operation signal on the basis
of a control signal from the unit controller 61. The oper-
ation signal causes the solenoid valve device 63 to op-
erate to remove the compressed air for separation from
the air cylinder 64. Thus, the piston rod 65 withdraws to
pivot the cradle arm 14 in a returning direction to bring
the package 16 into contact with the rotating drum 13
again. Then, the yarn winding process is continued at
the normal winding speed.
[0058] The package 16 has an inertia moment varying
depending on the size of the winding diameter. Thus,
the time varies which is required to reduce the winding
speed to a predetermined value to increase the amount
of slack retained on the slack eliminating roller 21 up to
the desired value after the package 16 has been sepa-
rated from the rotating drum 13. Specifically, when the
package 16 has a large winding diameter, it has a large
inertia moment. Accordingly, compared to a smaller
winding diameter, a long time is required to reduce the
winding speed to the predetermined value after the
package 16 has been separated from the rotating drum
13. Thus, the present embodiment provides adjusting
means for adjusting the amount of speed reduction con-
trol for the package 16 by calculating the winding diam-
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eter of the package 16 to determine the weight of the
package 16 and then controlling the time for which the
package 16 remains separated from the rotating drum
13, in accordance with the winding diameter.
[0059] It is contemplated that the adjusting means
may be, for example, a winding length calculating sec-
tion provided in the unit controller 61 and comprising a
spinning speed storage section and a timer section, a
yarn type and number storage section, a separation time
calculating section, and other sections. The winding di-
ameter of the package 16 is determined by the yarn
type, yarn number, and winding length. The winding
length can be calculated from the winding speed (or
spinning speed) multiplied by the winding time. The yarn
type, the yarn number, and the winding speed are preset
on the basis of spinning conditions. Accordingly, the
winding diameter of the package 16 can be calculated
from the winding time measured by the timer section.
The winding diameter can then be used to calculate the
separation time required to reduce the rotation speed of
the package 16 to the predetermined value. In a practi-
cal sense, the yarn type, the yarn number, and the wind-
ing (spinning) speed have preset values, and the wind-
ing time is associated with the winding diameter of the
package 16. Consequently, a program can be created
such that pre-inputting data on the yarn type, yarn
number, and winding (spinning) speed enables a sepa-
ration time calculating section to calculate the optimum
separation time in accordance with the winding diameter
on the basis of the winding time measured by the timer
section. That is, the package separation time can be ad-
justed only by the winding time.
[0060] With the above adjusting means, the spinning
machine 1 according to the present embodiment oper-
ates as follows.
[0061] If the yarn tension detecting device 50 senses
during yarn winding that the amount of slack retained
on the slack eliminating roller 21 decreases below the
predetermined amount, the pivoting control mechanism
60 keeps separating the package 16 from the rotating
drum 13 for the predetermined time. The adjusting
means contained in the unit controller 61 calculates the
optimum separation time in accordance with the winding
diameter of the package 16 on the basis of the already
inputted spinning conditions and winding time. After the
separation time has passed, the package 16 comes into
contact with the rotating drum 13 again. When the pack-
age 16 has a small winding diameter, its inertia moment
is also small. Thus, when the package 16 leaves the ro-
tating drum 13, its rotation speed decreases rapidly. The
amount of slack is then immediately recovered. Accord-
ingly, the package separation time may be short. Since
the inertia moment increases consistently with the wind-
ing diameter, the rotation speed of the package 16 de-
creases only slightly when the package 16 is separated
from the rotating drum 13. Consequently, the separation
time required to increase the amount of slack up to the
predetermined value is set to be correspondingly long.

If the package separation time is not adjusted but is uni-
formly set, the amount of recovery of the slack amount
decreases gradually with increasing winding diameter.
As a result, the rotation of the package 16 caused by
inertia may prevent the recovery of the amount of slack,
thus causing the unwinding of all of the yarn Y wound
around the slack eliminating roller 21. In contrast, in the
present invention, the amount of retained slack is auto-
matically adjusted in accordance with the package wind-
ing diameter. It is thus possible to keep the amount of
recovery of the slack amount constant from beginning
to end of the winding process to make the winding con-
ditions uniform. This contributes to stabilizing the quality
of the package 16.
[0062] When the package 16 has an excessively long
separation time, the rotation of the package 16 is
stopped. At this time, even though the yarn Y is stopped
downstream of the yarn slack eliminating device 10, a
traverse guide 70 attempts to traverse the yarn Y. As a
result, the traverse guide 70 may affect the quality of the
yarn Y or cause yarn breakage. Moreover, if the stopped
package 16 is rapidly brought into contact with the ro-
tating drum 13, the yarn tension may vary rapidly to
cause yarn breakage. To avoid these problems, it is nec-
essary to properly set the separation time for the pack-
age 16.
[0063] Moreover, for a short time after the yarn Y
starts to be wound around an empty bobbin, the pack-
age 16 has a light weight. In this state, disadvanta-
geously, the above separating operation may quickly
stop the rotation of the package 16. Thus, to prevent
this, it is desirable that for a short time after winding has
been started, the separating operation be performed by
repeating separations and contacts at short time inter-
vals to gradually increase the amount of slack retained
on the slack eliminating roller 21 while preventing the
stoppage of the rotation of the package 16.

[Second Embodiment]

[0064] For the spinning machine 1, an aspect can be
employed in which the winding speed of the package 16
is reduced to increase the amount of slack in accord-
ance with a preset predetermined speed reduction
schedule regardless of the amount of slack retained on
the slack eliminating roller 21 of the yarn slack eliminat-
ing device 10. For example, it is contemplated that the
amount of slack retained on the slack eliminating roller
21 may be recovered within a specified period by peri-
odically executing a step of pivoting the cradle arm 14
to keep separating the package 16 from the rotating
drum 13 for a predetermined time and then pivoting the
cradle arm 14 in the returning direction to bring the pack-
age 16 into contact with the rotating drum 13 again. This
configuration ensures that the amount of slack is recov-
ered within a specified time. As a result, even if the
amount of slack retained on the slack eliminating roller
21 decreases while the spinning machine is operating,
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the tension adjustment during the yarn winding process
can be reliably continued without a stop. The speed re-
duction schedule for the winding speed may be properly
set on the basis of the spinning conditions.
[0065] In the present embodiment, the yarn tension
detecting device 50 arranged upstream of the slack
eliminating roller 21 may be omitted. Furthermore, also
in the present embodiment, the speed reduction time re-
quired to increase the slack of amount by a predeter-
mined amount increases consistently with the winding
diameter of the package 16. Accordingly, adjusting
means is desirably provided which increases a speed
reduction processing time per step of reducing the
speed of the package 16, in accordance with the amount
of increase in the winding diameter of the package 16.

[Third Embodiment]

[0066] A yarn winder used in, for example, a spinning
machine, twister, or a false twister winds a yarn fed by
a yarn feeding device into a package while using a
traverse device to traverse the yarn. Such a yarn wider
is normally configured to simultaneously form a plurality
of packages. In this case, as described in the Japanese
Patent Publication No. 2871595, the traverse device
may be configured so that traverse guides provided for
the respective packages are attached to a common driv-
ing shaft (traverse rod) that integrally drives all the
traverse guides.
[0067] It is known that both ribboning or saddle bag
problems occur when a yarn winder winds a yarn into a
package using a traverse device comprising a recipro-
cating traverse guide. The ribboning is a phenomenon
that may occur when the yarn is wound around a pack-
age at the same position a number of times. The saddle
bag is a phenomenon that may occur when the amount
of wound yarn is larger at the opposite ends of a pack-
age than in its middle because the traverse speed is
forced to decrease at the opposite ends, which corre-
spond to turn positions where a traverse direction is re-
versed. As means for solving this problem, the Unex-
amined Japanese Patent Application Publication
(Tokkai-sho) No. 61-217478 describes a technique to
periodically vary a traverse width by using a cam mech-
anism to moving the reciprocation range of the traverse
guide, that is, the turn positions.

[Patent Document 2] the Japanese Patent Publication
No. 2871595

[Patent Document 3] the Unexamined Japanese Patent
Application Publication (Tokkai-sho) No. 61-217478

[0068] The technique described in the Unexamined
Japanese Patent Application Publication (Tokkai-sho)
No. 61-217478 can solve both ribboning and saddle bag
problems of the yarn winder using the reciprocating
traverse device. However, this technique disadvanta-

geously requires a complicated mechanism requiring a
large number of parts. This mechanism is difficult to pro-
duce and requires high costs. It is also very difficult to
apply the technique described in the Unexamined Jap-
anese Patent Application Publication (Tokkai-sho) No.
61-217478 to a traverse device with a mechanism in
which a common driving shaft is used to drive a large
number of traverse guides which is described in the Jap-
anese Patent No.2871595. It has thus been impossible
to individually set or control the magnitude of a change
in traverse width for each package.
[0069] Thus, the present invention is characterized by
comprising the winding device 12, separation control
means for varying the distance between a package and
the traverse guide, speed reduction control means for
reducing the speed of the package. These means can
be constructed using, for example, a traverse guide 70
of the reciprocating traverse device, which traverses the
yarn Y, and a mechanism that separates or contacts the
package 16 from or with the rotating drum 13, which con-
tacts with and rotatively drive the package 16, as shown
in Figure 13. It is also contemplated that means for mov-
ing the package 16 as described above may be a mech-
anism that pivots the cradle arm 14, which supports the
bobbin for the package 16.
[0070] It is assumed that the package 16 contacted
with the rotating drum 13 as shown in Figure 13A is sep-
arated from the rotating drum 13 and the traverse guide
70 as shown in Figure 13B. Thus, the package 16 is no
longer provided with the rotative driving force of the ro-
tating drum 13. Accordingly, the rotation speed decreas-
es owing to frictional resistance to reduce the winding
speed. Subsequently, the mechanism is returned to the
state shown in Figure 13A. As shown in Figure 13C, the
distance δ between the package 16 and the rotating
drum 13, which are separated from each other, is set so
as to prevent the yarn Y from being disengaged from
the traverse guide 70. Moreover, the operation of sepa-
ration the package 16 is desirably controlled so that the
separation distance δ has a substantially fixed value in
spite of a possible variation in the winding diameter of
the package 16.
[0071] The yarn winder according to the present in-
vention can solve both ribboning and saddle bag prob-
lems by performing the previously described separating
and contacting operations on the package 16. The rea-
son will be described below.
[0072] The ribboning is a phenomenon that may occur
when the yarn Y is wound into the package 16 while be-
ing traversed and because the yarn Y is wound around
a package 16 at the same position a number of times.
As shown in Figure 14A, the yarn Y is engaged with the
traverse guide 70 of the traverse device and traversed
within a predetermined range. The yarn Y is thus wound
into the package 16 while being inclined at a certain an-
gle. The magnitude of this inclination, that is, a winding
angle, is determined by the traverse speed (moving
speed) of the traverse guide 70 and the winding speed
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(the peripheral speed of the package 16). The winding
angle of the yarn Y is defined as θ1 when the traverse
speed of the traverse guide 70 is v1 and when the wind-
ing speed prior to a speed reduction is v2. It is assumed
that the package 16 is separated from the rotating drum
13 to reduce the winding speed to v3. Then, since the
traverse speed v1 of the traverse guide 70 is expected
to remain substantially unchanged providing that the
traverse guide 70 remains at the same position, the
winding angle θ2 of the yarn Y observed at this time is
larger than the winding angle θ1 by an amount equal to
the decrease in winding speed to v3. One of the causes
of the change in winding angle may be the decrease in
the rotation speed of the package, which causes the
yarn Y to be slacked to reduce the yarn tension. The
above method can be used to vary the winding angle of
the yarn Y while preventing the yarn Y from being wound
at the same position. This prevents ribboning.
[0073] The saddle bag is a phenomenon that may oc-
cur when the amount of wound yarn Y is larger in turn
portions of the package 16 located at its respective ends
than in its middle because the speed reduction and re-
versal of the traverse guide 70 forces the traverse speed
to be lower in the turn portions than in the middle. When
the traverse guide 70, associated with the reciprocation
of the traverse device, reverses its moving direction at
the opposite ends of the traverse range, the winding di-
rection of the yarn Y on the package 16 is turned.
[0074] As shown by the alternate long and two short
dashes line in Figure 14B, the turn position of the yarn
Y is assumed to be T1 corresponding to an end of the
package 16 before a decrease in the winding speed re-
sulting from a decrease in the rotation speed of the pack-
age 16. When the yarn Y is separated from the traverse
guide 70 so as not be disengaged from it at the same
time when the package 16 is separated from the rotating
drum 13, as shown by the solid line in this figure, the
distance from the traverse guide 70 to the package 16
increases. The mere increase in distance causes the
turn position of the yarn Y to be shifted to T2 that is closer
to the center of the package 16. Furthermore, the yarn
Y winding speed decreases consistently with the rota-
tion speed of the package 16. Consequently, the wind-
ing angle of the yarn Y increases to shift the substantial
turn position to T3 that is further closer to the center of
the package 16. By thus periodically shifting the turn po-
sition of the yarn Y, it is possible to prevent a larger
amount of yarn Y from being locally wound at the oppo-
site ends of the package 16. This avoids the saddle bag
problem. Moreover, in the present embodiment, the sep-
arating means for separating the package 16 from the
traverse guide 70 can also be used as the speed reduc-
tion control means for reducing the speed of the pack-
age 16. Therefore, the structure of the device can be
simplified.

[Fourth Embodiment]

[0075] An object of each of the above embodiments
is to recover the amount of slack before the slack re-
tained on the slack eliminating roller 21 of the yarn slack
eliminating device 10 is exhausted. However, even if
there remains no amount of slack, the degradation of
the package 16 may be prevented depending on the
spinning conditions if slack elimination can be restarted
within a predetermined short time. Thus, it is contem-
plated an unwinding sensor may be provided which
senses that the yarn Y has been completely unwound
from the slack eliminating roller 21 so that a process of
reducing the speed of the package 16 is executed a pre-
determined time after the yarn Y has been completely
unwound, so as to increase the amount of slack retained
on the slack eliminating roller 21 up to a predetermined
value.
[0076] In this case, the previously described yarn ten-
sion detecting device 50 simply detects whether or not
the amount of slack has a predetermined or larger value,
using the switching member 54. The yarn tension de-
tecting device 50 does not function as a sensor that de-
tects that the yarn Y wound around the slack eliminating
roller 21 has been completely unwound. Thus, for ex-
ample, a touch sensor, a photoelectric switch, or a mi-
croswitch may be separately provided as an unwinding
completion sensor to sense that the yarn path of the yarn
Y has shifted to one established when the yarn Y is com-
pletely unwound from the slack eliminating roller 21 (see
Figure 6).
[0077] In the present embodiment, during a spinning
process executed by the spinning machine 1, when the
yarn Y is completely unwound from the slack eliminating
roller 21 for any reason, the unwinding completion sen-
sor detects this and outputs an unwinding sensing signal
to the unit controller 61. Upon receiving this signal, the
unit controller 61 causes the timer to start clocking.
Once a predetermined time has passed, the unit con-
troller 61 outputs a control signal to the controller 62 to
separate the package 16 from the rotating drum 13 to
reduce the rotation speed of the package 16. Then, after
the time required to increase the amount of slack up to
a predetermined value has passed, the unit controller
61 brings the package 16 into contact with the rotating
drum 13 again. The unit controller 61 then continues the
normal winding process. Furthermore, as in the case of
the previously described embodiments, the package
separation time is adjusted in accordance with the wind-
ing diameter of the package 16.
[0078] The spinning machine 1 according to the
present embodiment is set so that the yarn path estab-
lished when the yarn is completely unwound from the
slack eliminating roller 21 crosses the rotation locus sur-
face of the bar-like member 22a of the unwinding ten-
sion applying member 22, provided in the yarn slack
eliminating device 10, as shown in Figure 6. Conse-
quently, when the speed of the package 16 is reduced
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to slack the yarn Y, the bar-like member 22a immediately
engages with the yarn Y. The bar-like member 22a can
then wind the yarn Y around the slack eliminating roller
21.

[Other Embodiments]

[0079] Re: Speed Reduction Control Means
[0080] Control means for reducing the rotation speed
of the package 16 may be means for pivoting the cradle
arm 14 to separate the package 16 from the rotating
drum 13 to naturally reduce the rotation speed as de-
scribed above.
[0081] Alternatively, as the control means for reducing
the rotation speed of the package 16, braking means
may be provided to apply a braking force to a support
shaft of the bobbin 15 or a bobbin supporting section of
the cradle arm 14 to force a reduction in the speed of
the package 16. This braking means enables the mag-
nitude of the braking force to be adjusted as the amount
of speed reduction control. In this case, since the inertia
moment varies depending on the winding diameter of
the package 16, the braking force may be varied de-
pending on the winding diameter of the package 16. Al-
ternatively, a fixed braking force may be applied. How-
ever, in this case, the amount of decrease in package
speed may vary. Accordingly, it is still necessary to pro-
vide adjusting means for adjusting the time for which the
braking force is applied, in accordance with the winding
diameter of the package 16.
[0082] Alternatively, if the rotative driving motor for the
rotating drum 13 is provided for each spinning unit 2, it
is possible to control the operation of the motor to reduce
the speed of the package 16. However, in such an em-
bodiment, a motor control means must be newly provid-
ed for each unit 2 so as to calculate an acceleration and
deceleration pattern for the motor. On the other hand, if
the time for which the package 16 remains separated
from the rotating drum 13 is adjusted, it is only neces-
sary to control the contact and separation of the pack-
age 16 with and from the rotating drum 13. Thus advan-
tageously, a simple control form is implemented to re-
duce costs.

Re: Winding Diameter Detecting Means

[0083] Means for detecting the winding diameter of
the package includes not only means for calculating the
winding diameter from the winding time but also means
for measuring the rotation speed of the bobbin 15, which
supports the package 16, so that the winding diameter
of the package 16 can be calculated from the rotation
speed. Normally, the rotation speed of the bobbin 15 is
controlled so that the yarn winding speed, that is, the
peripheral speed of the package 16 is constant. Accord-
ingly, the rotation speed of the bobbin 15 decreases
gradually with increasing winding diameter of the pack-
age 16. Therefore, since the rotation speed of the bob-

bin 15 is closely correlated with the winding diameter of
the package 16, the winding diameter of the package
16 can be calculated on the basis of the rotation speed
of the bobbin 15.

[Other Embodiments]

[0084] The present invention is very effectively ap-
plied to the manufacture of cone packages. However,
the present invention is also applicable to the manufac-
ture of cheese packages in which the yarn Y is wound
around the slack eliminating roller 21 in order to sup-
press a variation in winding tension.
[0085] As set forth in Claim 1, a yarn winder according
to the present invention comprises a yarn slack elimi-
nating device arranged between a supply side and a
winding device to absorb a variation in winding tension.
The yarn winder is provided with means for reducing a
winding speed, means for detecting the winding diame-
ter of a package, and adjusting means for adjusting the
amount of speed reduction control provided by speed
reduction control means, in accordance with the winding
diameter of the package. It is thus possible to reliably
prevent the loss of the slack retained on a slack elimi-
nating roller of the yarn slack eliminating device. Fur-
thermore, the amount of speed reduction control for the
winding speed can be adjusted in accordance with the
winding diameter of the package. Consequently, when
the amount of slack is to be recovered, it can be in-
creased by an appropriate value. This allows the yarn
slack eliminating device to uniformly adjust the winding
tension. It is therefore possible to easily obtain favorable
packages that are uniformly wound. In particular, the
present invention very effectively stabilizes the winding
tension if it is applied to the manufacture of cone pack-
ages in which the winding speed is likely to vary because
the winding diameter varies within one traverse.
[0086] As set forth in Claim 2, in the yarn winder ac-
cording to the present invention, the speed reduction
control means outputs a speed reduction control signal
for the winding speed on the basis of the amount of yarn
wound around the slack eliminating roller which amount
is detected by winding amount detecting means. Ac-
cordingly, when the amount of slack decreases below a
predetermined value, the winding speed of the winding
device is reduced to reliably increase the amount of
slack retained on the slack eliminating roller of the yarn
slack eliminating device. This makes it possible to pre-
vent the loss of a slacking yarn retained on the slack
eliminating roller.
[0087] As set forth in Claim 3, in the yarn winder ac-
cording to the present invention, the amount of slack re-
tained on the slack eliminating roller of the yarn slack
eliminating device is calculated on the basis of yarn ten-
sion detected by yarn tension detecting means provided
immediately upstream of the slack eliminating roller.
Consequently, the inexpensive and simple detecting
means can be used to monitor the amount of slack. This
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eliminates the needs for an expensive non-contact sen-
sor such as a pulse counter and a contact sensor that
may produce adverse effects by contacting with the yarn
on the roller.
[0088] As set forth in Claim 4, in the yarn winder ac-
cording to the present invention, the speed reduction
control means for the winding device comprises a mech-
anism that separates the package from a rotating drum.
Furthermore, the adjusting means comprises a mecha-
nism that adjusts the time for which the package re-
mains separated from the rotating drum. Consequently,
the simple control form can be used to appropriately re-
duce the speed of the package. Therefore, costs can be
reduced.
[0089] As set forth in Claim 5, in the yarn winder ac-
cording to the present invention, if a traverse device has
a traverse guide, the speed reduction control means
comprises separation control means for separating the
package from the rotating drum so as not to disengage
the wound yarn from the traverse guide. It is thus pos-
sible to reliably perform an operation of traversing the
yarn while reducing the winding speed.
[0090] As set forth in Claim 6, the traverse guides pro-
vided for the respective winding devices are driven by
a common driving shaft so as to enable a plurality of
packages to be simultaneously formed. If it is possible
to individually control the distance between each of the
plurality of packages and the corresponding traverse
guide as well as the rotation speed of the package, the
winding angle and turn position of each package can be
individually controlled.
[0091] Consequently, if a plurality of packages are si-
multaneously formed, optimum settings can be made in
accordance with the conditions of each package.
[0092] As set forth in Claim 7, in the yarn winder ac-
cording to the present invention, the separation control
means for separating the package from the traverse
guide is also used as the speed reduction control means
for reducing the rotation speed of the package. This en-
ables the structure of the device to be simplified. Advan-
tageously, the employment of this arrangement allows
the arrangement set forth in Claim 6 to be easily imple-
mented.

Claims

1. A yarn winder comprising a winding device that
winds a yarn fed by a supply side into a package
and yarn slack eliminating device having a slack
eliminating roller that winds a part of the yarn locat-
ed between said supply side and said winding de-
vice to absorb a variation in winding tension, the
yarn winder being characterized by being provided
with speed reduction control means for controlling
a winding speed so that the winding speed is lower
than a supply speed, winding diameter detecting
means for said package, and adjusting means for

adjusting the amount of speed reduction executed
by said speed reduction control means, in accord-
ance with the winding diameter of the package.

2. A yarn winder according to Claim 1, characterized
being provided with winding amount detecting
means for detecting the amount of yarn wound
around said slack eliminating roller and in that on
the basis of the winding amount detected by the de-
tecting means, said speed reduction control means
outputs a speed reduction control signal for said
winding speed.

3. A yarn winder according to Claim 2, characterized
in that said winding amount detecting means is pro-
vided immediately upstream of the slack eliminat-
ing, comprises yarn tension detecting means for de-
tecting a yarn tension immediately before the yarn
is wound around the slack eliminating roller, and
calculates the amount of slack retained on said
slack eliminating roller on the basis of the yarn ten-
sion detected by the yarn tension detecting means.

4. A yarn winder according to any one of Claims 1 to
3, characterized in that said winding device com-
prises a rotating drum that rotates in contact with
the package to rotatively drive the package, and
said speed reduction control means comprises a
mechanism that separates the package from the ro-
tating drum, and said adjusting means comprises a
mechanism that adjusts a time for which the pack-
age remains separated, as the amount of speed re-
duction executed by the speed reduction control
means.

5. A yarn winder according to Claim 4, characterized
in that said winding device comprises a traverse
device having a traverse guide, and said speed re-
duction control means comprises separation con-
trol means for separating the package from the ro-
tating drum so as not to disengage the wound yarn
from the traverse guide.

6. A yarn winder according to Claim 5, characterized
in that a plurality of winding devices are arranged
in parallel, and the traverse guides provided for the
respective winding devices are driven by a common
driving shaft so as to simultaneously form a plurality
of packages, and said separation control means
and said speed reduction control means can indi-
vidually control a distance from each of said plurality
of packages to the corresponding traverse guide
and a rotation speed of the package, respectively.

7. A yarn winder according to Claim 5 or Claim 6, char-
acterized in that while separating the package
from the traverse guide of said traverse device, said
separation control means also separates the pack-
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age from the rotating drum to reduce the rotation
speed of the package.
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