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(54) Winder

(57) With a contact drum type winder, even when the
rotation speed of the drum is controlled on the basis of
detection of the drum rotation speed, the actual yarn
speed may reach an unexpected value. The present in-
vention provides a winding unit 1 including a traverse
drum 10 that rotates in contact with a winding package
4 to concurrently rotate the winding package 4, and a
drum driver 10 that rotationally drives the traverse drum
11. The winding unit further includes a yarn speed sensor
7 that detects an instantaneous value of the yarn speed,
a traveling speed of a yarn being wound into the winding
package 4, and a sequencer 12 which calculates a
traverse average value of the yarn speed from the in-
stantaneous value of the yarn speed and which controls
the drum driver by setting an instruction value for the
rotation speed of the drum so that the traverse average
value of the yarn speed is equal to a target value of the
yarn speed (Fig. 1).
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Description

Field of the Invention

[0001] The present invention relates to a winder com-
prising a drum that rotates in contact with a package to
concurrently rotate the package, and a drum driver that
rotationally drives the drum.

Background of the Invention

[0002] A winder of a contact drum type is convention-
ally known which winds a yarn on a bobbin to form a
package. In this winder, means for rotationally driving the
package is a drum that rotates in contact with a package
to concurrently rotate the package (the Unexamined Jap-
anese Patent Application Publication (Tokkai-Hei) No.
5-246619).
[0003] Figure 4 shows a drum 10 and a cone winding
package 4 which are provided in a contact drum type
winder. Here, the cone winding means that a bobbin 13
is shaped like a cone (cylinder shaped similarly to a trun-
cated cone) so that a package 4 formed on the bobbin
13 is shaped like a cylinder similar to a truncated cone.
[0004] The package 4 is rotated by contacting with the
drum to receive a rotational driving force from the drum
10. The package 4 substantially contacts with the drum
10 at a driving point P that is a point in an axial direction,
to receive a rotational driving force from the drum 10 at
the driving point P. Further, since the package 4 is con-
ical, its diameter varies in the axial direction. The outer
peripheral length of the package 4 varies depending on
an axial position on the package 4. Thus, it is impossible
that the package 4 receives the rotational driving force
from the drum 10 at two different axial points. The pack-
age always receives the rotational driving force only at
the driving point P which is a point in the axial direction.
[0005] The position of the driving point P varies de-
pending on the center of gravity of the package. Thus,
an increase in the diameter of the package 4 and thus in
its weight moves the position of the driving point P toward
a larger diameter side of the package 4 in the axial di-
rection. This gradually increases the outer peripheral
length of the package 4 at the driving point P to gradually
reduce the rotation speed of the package 4 in spite of the
fixed rotation speed of the drum.
[0006] Figure 2 shows how the traveling speed of a
yarn (hereinafter referred to as a yarn speed) being
wound into a cone winding package varies with the wind-
ing diameter of the package.
[0007] As a line (a) in Figure 2, the drum rotates at a
fixed rotation speed and has a fixed peripheral speed Vd.
In contrast, as a line (b) in Figure 2, the yarn speed is
higher than the peripheral speed Vd while the package
has a smaller winding diameter (winding start side), and
the yarn speed is lower than a drum speed Vd while the
package has a larger winding diameter (winding end
side).

[0008] A conventional idea is such that the yarn speed
is in proportion to the rotation speed of the drum and such
that detecting the rotation speed of the drum enables the
yarn speed to be calculated. However, as shown in Figure
2, the actual yarn speed is not in proportion to the rotation
speed of the drum.
[0009] Thus, even when the rotation speed of the drum
is controlled on the basis of detection of the drum rotation
speed so that it is maintained at a fixed value or within a
predetermined range, the yarn speed itself is not control-
led. The actual yarn speed may reach an unexpected
value. When the yarn speed reaches an unexpected val-
ue, yarn quality itself may be affected; a winding tension
of an unexpected magnitude may occur.
[0010] A problem to be solved by the present invention
is that with a contact drum type winder, even when the
rotation speed of the drum is controlled on the basis of
detection of the drum rotation speed in order to control
the yarn speed, the actual yarn speed may reach an un-
expected value.

Summary of the Invention

[0011] A description has been given of the problem to
be solved by the present invention. Now, a description
will be given of means for solving the problems.
[0012] A winder according to claim 1 comprises:

a drum that rotates in contact with a package to con-
currently rotate the package; and a drum driver that
rotationally drives the drum,
and further comprises:

yarn speed detecting means for detecting a yarn
speed that is a traveling speed of a yarn being
wound into a package; and
a control device that controls the drum driver by
setting an instruction value for a rotation speed
of the drum so that a detected value of the yarn
speed is equal to a target value of the yarn
speed.

[0013] The package may be shaped like cheese in-
stead of a cone.
[0014] The yarn speed detecting means may be of a
contact type or of a non-contact type.
[0015] The above configuration has the following func-
tions.
[0016] The yarn speed is kept equal to its target value.
[0017] A winder according to claim 2 is the winder set
forth in claim 1, wherein the target value of the yarn speed
is a predetermined fixed value.
[0018] This configuration has the following advantage.
[0019] The yarn speed is kept equal to the predeter-
mined fixed value.
[0020] A winder according to claim 3 is the winder set
forth in claim 1 or claim 2, wherein the drum is a traverse
drum having an outer peripheral surface in which a
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traverse groove is formed.
[0021] The present invention exerts the following ef-
fects.
[0022] Claim 1 enables the yarn speed to be appropri-
ately controlled.
[0023] Claim 2 produces not only the effect of claim 1
but also the effect described below.
[0024] The fixed yarn speed allows the yarn to be
wound into a package without varying tension applied to
the yarn being wound into the package. This results in
an appropriate package shape to offer a uniform unwind-
ing speed during unwinding, thus improving yarn quality.
Moreover, the yarn speed does not vary and can thus
always be set at the maximum value that can be achieved
by the winder. This improves production efficiency.
[0025] Claim 3 not only produces the effect of claim 1
or claim 2 but also eliminates the need to provide a sep-
arate traverse device for traversing. This simplifies the
device configuration.

Brief Description of the Drawings

[0026]

Figure 1 is a diagram showing the configuration of a
winder.
Figure 2 is a diagram showing the relationship be-
tween yarn speed and winding diameter observed
where the rotation speed of a drum is controlled to
a fixed value.
Figure 3 is a diagram showing the relationship be-
tween the peripheral speed of the drum and the wind-
ing diameter observed where the yarn speed is con-
trolled to a fixed value.
Figure 4 is a cone winding package and a drum.

Detailed Description of the Preferred Embodiments

[0027] An embodiment of the present invention will be
described.
[0028] An automatic winder will be described with ref-
erence to Figure 1.
[0029] The automatic winder rewinds a yarn from a
supplying package 2 produced by a spinning machine or
the like to form a winding package 4 of a predetermined
shape. The automatic winder comprises a large number
of winding units 1 each of which rewinds a single pack-
age.
[0030] As shown in Figure 1, the supplying package 2
is placed at the bottom of the winding unit 1, whereas the
winding package 4 is placed at the top of the winding unit
1. An unwinding assisting device 5, a variable tension
device 6, a yarn splicing device 9, a yarn speed sensor
7, a yarn defect detecting device 8, and a traverse drum
10 are arranged in the winding unit 1 along a route for a
yarn 3 extending from the supplying package 2 to the
winding package 4.
[0031] The winding unit 1 also comprises a drum driver

11 that rotationally drives the traverse drum 10 and a
sequencer 12 that instructs the drum driver 11 to control
the rotational driving of the traverse drum 10.
[0032] The unwinding assisting device 5 controls an
unwinding balloon that is generated while the yarn 3 is
being unwound from the supplying package 2 in its axial
direction.
[0033] The unwinding assisting device 5 comprises an
umbrella-shaped cylindrical member 51 that covers a
bobbin 21 for the supplying package 2, and a driving
mechanism 52 that lowers the cylindrical member 51
while maintaining a substantially fixed gapfÂ between
the cylindrical member 51 and a chess portion of the sup-
plying package 2. The cylindrical member 51 is controlled
so that it has a substantially fixed balloon diameter during
unwinding.
[0034] The variable tension device 6 applies a variable
winding tension to the yarn 3 being unwound from the
supplying package 2.
[0035] The variable tension device 6 comprises fixed
comb teeth 61 and movable comb teeth 62 alternately
arranged opposite one another across the route for the
yarn 3, and a driving mechanism 63 such as a solenoid
which increases or reduces the amount of engagement
between the comb teeth 61 and the comb teeth 62.
[0036] In accordance with a control signal from the se-
quencer 12, the variable tension device 6 controls the
amount by which the movable comb teeth 62 engage
with the fixed comb teeth 61, that is, the degree of zigzag
bending of the yarn route. The variable tension device 6
can thus sequentially control the winding tension applied
to the yarn 3.
[0037] The yarn speed sensor 7 is a device that detects
the traveling speed of the yarn 3 (yarn speed) in a non-
contact manner.
[0038] The yarn speed sensor 7 comprises a plurality
of optical yarn thickness detecting devices along a yarn
traveling direction, and the yarn speed sensor 7 utilizes
a space filter system to detect the traveling speed of the
yarn 3 on the basis of output signals from the yarn de-
tecting means located at different position in the yarn
traveling direction.
[0039] The optical yarn thickness detecting device
comprises a light receiving element and a light source.
The quantity of light received by the light receiving ele-
ment varies depending on the thickness of the yarn 3
passing at the detection position of the yarn detecting
means. The yarn thickness detecting device thus outputs
an electric signal corresponding to the yarn thickness.
[0040] Upon detecting a yarn defect such as a slab on
the yarn 3, the yarn defect detecting device 8 cuts the
yarn 3.
[0041] The yarn defect detecting device 8 comprises
a yarn thickness detecting device 81 that detects the
thickness of the passing yarn 3, a yarn detect determining
device 82 that determines whether or not the yarn thick-
ness corresponds to a yarn defect, and a yarn cutting
device 83 that cuts the yarn 3 when it is determined to
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have a defect. During winding, the thickness of the yarn
3 passing by the yarn thickness detecting device 81 is
input to the yarn defect determining device 82 as an elec-
tric signal. The yarn defect determining device 82 arith-
metically compares the electric signal for the yarn thick-
ness with a reference value. When the electric signal
exceeds a tolerance, the yarn defect determining device
82 determines that a yarn defect has passed by and im-
mediately outputs a yarn cut instruction signal to the yarn
cutting device 83. The yarn cutting device 83 is then ac-
tuated to forcibly cut the yarn.
[0042] Simultaneously with the yarn cutting, a yarn
traveling signal from the yarn cutting device 81 is turned
off. The yarn defect determining device 82 senses the
yarn breakage and transmits a stop signal for the traverse
drum 10 to the drum driver 11 via the sequencer 12. This
stops rotating the traverse drum 10.
[0043] The yarn thickness detecting device 81, provid-
ed in the yarn defect detecting device 8, also comprises
a light receiving element and a light source. The yarn
thickness detecting device outputs an electric signal for
the yarn thickness.
[0044] The yarn splicing device 9 splices a lower yarn
of the supplying package 2 side and an upper yarn of the
winding package 4 side. When a yarn breakage results
from yarn cutting or the like carried out by yarn defect
detecting device 8, the yarn 3 is separated into an upper
yarn and a lower yarn. Thus, the yarn splicing device 9
carries out splicing to resume rewinding the yarn around
the winding package 4. When the yarn traveling signal
from the yarn thickness detecting device 81 is turned off,
the yarn defect determining device 82 transmits a yarn
splicing instruction signal to the yarn splicing device 9
via the sequencer 12 in order to actuate the yarn splicing
device 9.
[0045] The yarn splicing device 9 comprises an air noz-
zle device 91 that uses an air current to entangle fibers
of the upper and lower yarns with one another for splicing,
a lower yarn sucking device 92 that sucks, catches, and
guides the lower yarn to the air nozzle device 91, and an
upper yarn sucking device 93 that sucks, catches, and
guides the upper yarn to the air nozzle device 91.
[0046] The lower yarn sucking device 92 comprises a
main body composed of a suction pipe that sucks and
catches the yarn 3, and a suction port 92a at the leading
end of the suction pipe is pivotable around an axis 92b
at the trailing end of the suction pipe. Vertical pivoting of
the suction pipe moves the suction port 92a between the
air nozzle device 91 and a position above the unwinding
assisting device 5. The upper yarn sucking device 93 is
similarly configured. The upper yarn sucking device 93
comprises a main body composed of a suction pipe that
sucks and catches the yarn 3. A suction port 93a at the
leading end of the suction pipe is pivotable around an
axis 93b at the trailing end of the suction pipe. Vertical
pivoting of the suction pipe moves the suction port 93a
between the air nozzle device 91 and a peripheral surface
of the winding package 4.

[0047] When the yarn defect detecting device 8 forcibly
cuts the yarn on the basis of detection of a yarn defect
by the yarn defect detecting device 8, the upper yarn is
wound around the winding package 4, and on the basis
of the yarn splicing instruction signal, the lower yarn is
caught by the lower yarn sucking device 92 having the
suction port 92a standing by above the unwinding assist-
ing device 5.
[0048] Then, on the basis of the yarn splicing instruc-
tion signal, the upper yarn is caught by the upper yarn
sucking device 93 having the suction port 93a standing
by over the peripheral surface of the winding package 4.
[0049] The lower yarn sucking device 92 subsequently
moves the suction port 92a upward to guide the lower
yarn to the air nozzle device 91, and the upper yarn suck-
ing device 93 moves the suction port 93a downward to
guide the upper yarn to the air nozzle device 91. The air
nozzle device 91 splices the upper yarn and lower yarn
together.
[0050] After the yarn splicing operation, the rotational
driving of the traverse drum 10 is resumed in accordance
with an instruction from the sequencer 12. Winding is
then carried out again.
[0051] The traverse drum 10 is a device that trans-
versely wounds the yarn 3 into the winding package 4.
[0052] More specifically, the traverse drum 10 has a
function (traverse means) for swinging the yarn 3 in the
axial direction of the winding package 4 and a function
(winding means) for rotating the winding package 4 to
wind the yarn 3 on the winding package 4.
[0053] The function serving as winding means is im-
plemented by forming the traverse drum 10 into a cylin-
drical rotating member. The traverse drum 10 is placed
so that its outer peripheral surface contacts with the outer
peripheral surface of the winding package 4. In this state,
rotation of the traverse drum 10 rotates the winding pack-
age 4 in conjunction with the traverse drum 10.
[0054] The function serving as traverse means is im-
plemented by a groove (traverse groove) 10a which is
formed in the outer peripheral surface of the traverse
drum 10 and through which the yarn 3 is guided. This
groove is formed so as to be displaced in the axial direc-
tion of the traverse drum 10 along its circumferential di-
rection. The yarn 3 guided through the groove 10a is
swung in the axial direction of the traverse drum 10 in
conjunction with rotation of the traverse drum 10.
[0055] The device that transversely wounds the yarn
3 into the winding package 4 is not limited to the traverse
drum 10 integrally comprising the traverse means and
winding means. The device serving as the traverse
means may be separated from the device serving as the
winding means. For example, the traverse means may
be a device that swings the yarn guide in the axial direc-
tion of the winding package 4, whereas the winding
means may be a simple cylindrical rotating member
(drum) without any yarn guide groove.
[0056] The winding package 4 is formed by cone wind-
ing.
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[0057] The bobbin 13 for the winding package 4 is
shaped like a cone (cylinder shaped like a truncated
cone). The yarn 3 is wound around the outer peripheral
surface of the bobbin 13 while being traversed. Conse-
quently, a winding diameter of the yarn 3 is uniform in
the axial direction of the bobbin 13. Thus, the winding
package 4 formed by winding the yarn 3 on the bobbin
13 is conically wound.
[0058] The bobbin 13 is supported by a cradle arm (not
shown in the drawings) so that the outer peripheral sur-
face of the winding package 4 (bobbin 13) is always in
contact with the outer peripheral surface of the traverse
drum 10. The cradle arm has a supporting position of the
bobbin 13 which is varied with an increase in the winding
diameter of the winding package 4, formed on the bobbin
13.
[0059] Since the winding package 4 and bobbin 13 are
cones, the bobbin 13 is supported by the cradle arm so
that the lower end of outer peripheral surface of the wind-
ing package 4 (bobbin 13) is parallel to the upper end of
outer peripheral surface of the traverse drum 10. This
allows the entire lower end of outer peripheral surface of
the winding package 4 (bobbin 13) to be kept in contact
with the entire upper end of outer peripheral surface of
the traverse drum 10. The bobbin 13 is thus placed over
the traverse drum 10.
[0060] The driving point P (substantial contact point
between the winding package 4 and the traverse drum
10) will be described.
[0061] While the traverse drum 10 is stationary, the
entire lower end of outer peripheral surface of the winding
package 4 (bobbin 13) is in contact with the entire upper
end of outer peripheral surface of the traverse drum 10.
In other words, the outer peripheral surfaces of the wind-
ing package 4 and traverse drum 10 are in line contact
with each other.
[0062] In contrast, while the traverse drum 10 is being
rotationally driven, the outer peripheral surfaces of the
winding package 4 and traverse drum 10 are substan-
tially in point contact with each other at one point. The
position of the point contact corresponds to the driving
point P. That is, the winding package 4 (bobbin 13) is
provided with the rotating force of the traverse drum 10
only at the driving point P.
[0063] The winding package 4 (bobbin 13) is provided
with the rotating force only at the driving point P for the
following reason.
[0064] Since the winding package 4 (bobbin 13) is con-
ical, its outer peripheral length varies in its axial direction.
On the other hand, the peripheral speed provided by the
traverse drum 10 is the same regardless of the axial po-
sition on the winding package 4 (bobbin 13). When the
winding package 4 (bobbin 13) is provided with the same
peripheral speed at its different axial positions, this
means that the winding package 4 (bobbin 13) is provided
with different rotation speeds owing to its varying outer
peripheral length. Where the winding package 4 (bobbin
13) has a stable shape, it is impossible that the rotation

speed of the winding package 4 varies at different axial
positions. Consequently, the rotating force of the traverse
drum 10 is substantially transmitted to the winding pack-
age 4 (bobbin 13) only at one axial point (driving point P)
on the winding package 4 (bobbin 13).
[0065] The driving point P serves as a balancing center
position of the winding package 4 (bobbin 13) in contact
with the traverse drum 10. This balancing center position
is determined by a position of the center of gravity of the
winding package 4 (bobbin 13) and the magnitude of the
supporting force exerted by the cradle arm that exerts to
support the opposite axial ends of the bobbin 13.
[0066] The position of the center of gravity of the wind-
ing package 4 (bobbin 13) is displaced toward a larger
diameter side in response to an increase in winding di-
ameter resulting from the progress of winding of the yarn
3.
[0067] Thus, the driving point P moves toward the larg-
er diameter side of the winding package 4 as the winding
diameter of the winding package 4 increases, as shown
by arrow A (Figure 1).
[0068] With reference to Figure 2, an explanation will
be given of problems with the fixed rotation speed of the
traverse drum 10.
[0069] For reference, a description will be given of the
rotation speed of the traverse drum 10 which is set at a
fixed value regardless of the varying winding diameter of
the winding package 4. The fixed rotation speed of the
traverse drum 10 disadvantageously prevents the yarn
speed from being fixed.
[0070] To prevent this problem, the winding unit 1 in-
cludes a yarn speed control mechanism 15 that is able
to control the yarn speed at the fixed yarn speed. The
yarn speed control mechanism 15 will be described later.
[0071] A line (a) in Figure 2 shows the relationship be-
tween the peripheral speed and winding diameter of the
traverse drum 10. The peripheral speed Vd is shown by
a thick solid line. The peripheral speed Vd has a fixed
value.
[0072] A line (b) in Figure 2 shows the relationship be-
tween the traveling speed (yarn speed) of the yarn 3 and
the winding diameter. The average value of the yarn
speed (traverse average value described later) is shown
by a thick broken line. Thin broken lines are used to show
the upper limit and lower limit of yarn speed instantane-
ous value, which varies across the average value. The
yarn speed sensor 7 detects the yarn speed instantane-
ous value.
[0073] The axis of abscissa in Figure 2 is a magnitude
axis indicating the winding diameter of the winding pack-
age 4. The axis of ordinate in the figure 2 is a speed axis
indicating the yarn speed or peripheral speed.
[0074] The line (a) in Figure 2 does not show the rota-
tion speed of the traverse drum 10 but its peripheral
speed because the yarn speed does not correspond to
the rotation speed of the traverse drum 10 but to its pe-
ripheral speed. This will be described later in detail. The
peripheral speed of the traverse drum 10 is determined
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by the rotation speed of the traverse drum 10 and its
diameter.
[0075] The winding diameter of the winding package
4 increases as the time elapses. Accordingly, the axis of
abscissa in Figure 2 is generally a time axis.
[0076] Where the peripheral speed (rotation speed) of
the traverse drum 10 is fixed as the line (a) in Figure 2,
the yarn speed gradually decreases as the line (b) in
Figure 2 with increasing winding diameter of the winding
package 4.
[0077] In the present embodiment, at the winding start
stage of the winding package 4 (while the winding diam-
eter is smaller), the yarn speed is higher than the fixed
peripheral speed of the traverse drum 10. At the winding
end stage of the winding package 4 (while the winding
diameter is larger), the yarn speed is lower than the pe-
ripheral speed of the traverse drum 10.
[0078] That is, the yarn speed varies with the winding
diameter of the winding package 4.
[0079] As described above, where the yarn speed var-
ies with the winding diameter of the winding package 4,
the yarn 3 is formed into the winding package 4 with a
varying tension. This may degrade the package shape
and yarn unwinding ability. Further, where the yarn speed
varies over a wide range, the allowable speeds of the
devices (unwinding assisting device 5, variable tension
device 6, and the like) arranged on the yarn route are
limited. That is, the devices arranged on the yarn route
need to be configured to withstand speeds higher than
the average yarn speed from winding start to winding
end. This is the problem resulting from an unfixed yarn
speed.
[0080] Factors determining the yarn speed will be ex-
plained.
[0081] The yarn speed is generally in proportion to the
rotation speed of the winding package 4.
[0082] This is because when wound into the winding
package 4, the yarn 3 is pulled to travel on the yarn route
in the winding unit 1. In the winding unit 1, the only driving
means for allowing the yarn 3 to travel is the traverse
drum 10, which rotates the winding package 4.
[0083] Where the rotation speed of the traverse drum
10 is the fixed rotation speed, the rotation speed of the
winding package 4 varies by the displacement of the driv-
ing point P as described above.
[0084] The rotation speed of the winding package 4
decreases as the driving point P is displaced toward the
larger diameter side in response to an increase in winding
diameter. The reason is as follows.
[0085] Where the rotation speed of the traverse drum
10 is the fixed rotation speed, the peripheral speed of the
traverse drum 10 is the fixed peripheral speed. Further,
the traverse drum 10 is substantially in contact with the
winding package 4 only at the driving point P. The winding
package 4 is provided with the fixed peripheral speed by
the traverse drum 10 at the driving point P. When the
driving point P moves toward the larger diameter side
with the peripheral speed of the traverse drum 10 fixed,

the outer peripheral length of the winding package 4 at
the driving point P increases. This in turn increases the
time required to cause the winding package 4 to make
one rotation. In other words, the displacement of the driv-
ing point P toward the larger diameter side reduces the
rotation speed of the winding package 4. Moreover, the
increase in winding diameter itself generally increases
the outer peripheral length of the winding package 4.
[0086] Thus, with an increase in the winding diameter
of the winding package 4, a combination of the displace-
ment of the driving point P toward the larger diameter
side and the increase in winding diameter itself increases
the outer peripheral length. This contributes to reducing
the rotation speed of the winding package 4. The line (b)
in Figure 2 reflects this situation.
[0087] The yarn speed will be described in further de-
tail with reference to Figure 2.
[0088] Since the yarn 3 is transversely wound into the
winding package 4, the yarn speed instantaneous value
varies in accordance with a traverse winding period (a
traverse period). The range of variations in yarn speed
is shown by the upper and lower thin broken lines (b) in
Figure 2. The reason is as follows.
[0089] The yarn speed instantaneous value is gener-
ally equal to the peripheral speed of the winding package
4 at the actual winding position of the yarn 3. For the
winding package 4 shaped like a cone, even with the
fixed rotation speed of the winding package 4, the pe-
ripheral speed of the winding package 4 varies depend-
ing on the axial position on the winding package 4. Fur-
ther, since the yarn 3 is transversely wound into the wind-
ing package 4, the position where the yarn 3 is wound
on the winding package 4 varies from moment to mo-
ment.
[0090] Furthermore, during transverse winding, the
yarn 3 is swung in the axial direction of the winding pack-
age 4. This varies the length of the route for the yarn 3,
extending from the traverse drum 10 to the winding pack-
age 4, to expand or contract the yarn 3. This in turn caus-
es the yarn speed instantaneous value to deviate from
the peripheral speed of the winding package 4 at the
winding position.
[0091] The above variation in yarn speed caused by
traverse winding is negligibly small compared to a vari-
ation in yarn speed caused by the displaced driving point
P. Thus, instead of the yarn speed instantaneous value,
the traverse average value of the yarn speed obtained
by averaging instantaneous values over the traverse
winding period (the traverse period) may be considered
a target to be affected by the varying winding diameter
of the winding package 4.
[0092] With reference to Figure 1, a description will be
given of the yarn speed control mechanism 15, which
controls the yarn speed.
[0093] In the description of the yarn speed control
mechanism 15, the yarn speed means the traverse av-
erage value of the yarn speed, unless otherwise speci-
fied.
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[0094] The yarn speed control mechanism 15 controls
the yarn speed so that it follows a target value. In the
yarn speed control mechanism 15, setting a fixed yarn
speed target value enables the yarn speed to be control-
led to the fixed value, regardless of the varying winding
diameter in order to prevent a variation in yarn speed
resulting from the varying winding diameter.
[0095] The yarn speed control mechanism 15 compris-
es the traverse drum 10, which allows the yarn 3 to travel,
the drum driver 11, which rotationally drives the traverse
drum 10, the sequencer 12 as a control device that con-
trols the rotation speed of the traverse drum 10, and the
yarn speed sensor 7, which detects the yarn speed in-
stantaneous value.
[0096] The sequencer 12 calculates the traverse av-
erage value of the yarn speed from the yarn speed in-
stantaneous value detected by the yarn speed sensor 7,
and the sequencer 12 controls the rotational driving of
the traverse drum 10 via the drum driver 11 so that the
traverse average value is equal to a predetermined target
value.
[0097] The drum driver 11 comprises a driving motor
11 a that rotationally drives the traverse drum 10 and an
inverter 11 b that varies an output from the driving motor
11 a.
[0098] The sequencer 12 will be described in further
detail.
[0099] The sequencer 12 is a computer apparatus
comprising an arithmetic device 12a that executes data
processing on the basis of programs and a storage device
12b in which data and the programs are stored. The se-
quencer 12 is connected to the yarn speed sensor 7 and
drum driver 11 so that it can transmit signals to and from
the yarn speed sensor 7 and drum driver 11 via an input/
output device provided in the sequencer 12.
[0100] A description will be given of calculation of the
traverse average value of the yarn speed executed by
the sequencer 12.
[0101] An output signal from the yarn speed sensor 7
corresponds to the yarn speed instantaneous value. Ac-
cordingly, the sequencer 12 calculates the traverse av-
erage value of the yarn speed.
[0102] Information on the rotation speed of the traverse
drum 10, which also functions as traverse means, is
stored in the storage device 12b of the sequencer 12 in
a time series manner. The arithmetic device 12a calcu-
lates the current traverse period from the rotation speed
information. The arithmetic device 12a then averages,
over the traverse period, yarn speed instantaneous val-
ues transmitted by the yarn speed sensor 7 to calculate
the traverse average value of the yarn speed.
[0103] In the above description, the yarn speed sensor
7 and the sequencer 12 constitute yarn speed (traverse
average value) detecting means.
[0104] The yarn speed sequencer 7 constitutes means
for detecting the yarn speed instantaneous value.
[0105] The sequencer 12 constitutes speed averaging
means for averaging yarn speed instantaneous values

over the traverse period to calculate the traverse average
value of the yarn speed.
[0106] The time width over which yarn speed instan-
taneous values are averaged is not limited to one traverse
period (present embodiment). The time width may be a
constant multiple of the traverse period.
[0107] Strictly speaking, the yarn speed sensor 7 can-
not be used to determine the yarn speed instantaneous
value. This is because the time width required to detect
the yarn speed varies depending on the yarn speed.
[0108] With the space filter system, the magnitude of
frequency, from which the yarn speed is determined, var-
ies depending on the yarn speed, and this varies the time
required to detect the yarn speed. Further, with an en-
coder, the intervals of pulse transmissions, from which
the yarn speed is determined, varies depending on the
yarn speed, and this varies the time required to detect
the yarn speed.
[0109] However, the time width required to detect the
yarn speed corresponds to the amount of time until a
specified point on the yarn 3 passes by the yarn speed
sensor 7. This time is thus much smaller than the traverse
period. Accordingly, in connection with the traverse pe-
riod, the yarn speed detected by the yarn speed sensor
7 can be considered to be its instantaneous value.
[0110] The sequencer 12 compares the yarn speed
detected value with the yarn speed target value stored
in the storage device 12b. The yarn speed target value,
set at a specified value, is stored in the storage device
12b. The target value can be changed via an input device
for the sequencer 12.
[0111] The sequencer 12 controls the rotation speed
of the traverse drum 10 so that the yarn speed detected
value is equal to the yarn speed target value. This rotation
speed control is performed by changing or maintaining
an instruction value for the rotation speed of the traverse
drum 10 with respect to the last instruction value.
[0112] Specifically, when the yarn speed detected val-
ue is larger than the yarn speed target value, the se-
quencer 12 sets the instruction value for the rotation
speed of the traverse drum 10 to be smaller than the last
one so as to lower the rotation speed of the traverse drum
10. In contrast, when the yarn speed detected value is
smaller than the yarn speed target value, the sequencer
12 sets the instruction value for the rotation speed of the
traverse drum 10 to be larger than the last one so as to
raise the rotation speed of the traverse drum 10. When
the yarn speed detected value is equal to the yarn speed
target value, the sequencer 12 sets the instruction value
for the rotation speed of the traverse drum 10 to be the
same as the last one so as to maintain the rotation speed
of the traverse drum 10.
[0113] An encoder 16 that is a rotation speed detecting
device is provided in the winding unit 1 to serve as means
for obtaining the detected value of rotation speed of the
traverse drum 10. The detected value (detected value of
rotation speed of the traverse drum 10) obtained by the
encoder 16 is transmitted to the sequencer 12.
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[0114] The sequencer 12 determines whether or not
the detected value of rotation speed of the traverse drum
10 is equal to the instruction value for the rotation speed
of the traverse drum 10 to monitor whether or not the
drum driver 11 operates improperly. The detected value
itself of rotation speed of the traverse drum 10 is not
utilized for the sequencer 12 to control the yarn speed
so that it follows the target value.
[0115] With reference to Figure 3, a description will be
given of variations in yarn speed and in the rotation speed
of the traverse drum 10 which are observed where the
yarn speed control mechanism 15 controls the yarn
speed to a fixed value.
[0116] A line (a) in Figure 3 shows the relationship be-
tween the peripheral speed of the traverse drum 10 and
the winding diameter. The peripheral speed is shown by
a thick solid line. The peripheral speed is controlled to
increase consistently with the winding diameter.
[0117] A line (b) in Figure 3 shows the relationship be-
tween the yarn speed and the winding diameter. The av-
erage value V (traverse average value) of the yarn speed
is shown by a thick broken line. Thin broken lines are
used to show the upper limit and lower limit of yarn speed
instantaneous value, which varies across the average
value. The yarn speed sensor 7 detects the yarn speed
instantaneous value.
[0118] The axis of abscissa in Figure 3 is a magnitude
axis indicating the winding diameter of the winding pack-
age 4. The axis of ordinate in the figure 3 is a speed axis
indicating the yarn speed or peripheral speed.
[0119] Where the yarn speed is controlled to a fixed
value as the line (b) in Figure 3, the peripheral speed
(rotation speed) of the traverse drum 10 gradually in-
creases as the line (a) in Figure 3.
[0120] In the present embodiment, at the winding start
stage of the winding package 4 (while the winding diam-
eter is smaller), the peripheral speed is lower than the
fixed yarn speed. At the winding end stage of the winding
package 4 (while the winding diameter is larger), the pe-
ripheral speed is higher than the yarn speed.
[0121] A line (c) in Figure 3 shows a partial enlarged
view of the line (a) in Figure 3.
[0122] The peripheral speed of the traverse drum 10
generally increases gradually as the line (a) in Figure 3
while forming a step-like waveform as the line (c) in Figure
3.
[0123] This is because the sequencer 12 in the yarn
speed control mechanism 15 changes the instruction val-
ue for the rotation speed of the traverse drum 10 at every
traverse period T. The setting (change or maintenance)
of the instruction value for the rotation speed is based on
the traverse average value of the yarn speed. The setting
follows timings for the calculation of the traverse average
value of the yarn speed.
In the above description, the yarn speed control mecha-
nism 15 controls the yarn speed so that its actual value
is equal to the fixed target value. However, the yarn speed
target value may be set to vary with the winding diameter

(time elapse). To vary the tension between the winding
start and winding end of the package, the yarn speed
control mechanism 15 may be used to adjust the yarn
speed in accordance with the winding diameter.

Claims

1. A winder comprising:

a drum that rotates in contact with a package to
concurrently rotate the package; and a drum
driver that rotationally drives the drum, the wind-
er being characterized by further comprising:

yarn speed detecting means for detecting a
yarn speed that is a traveling speed of a
yarn being wound into a package; and
a control device that controls the drum driver
by setting an instruction value for a rotation
speed of the drum so that a detected value
of the yarn speed is equal to a target value
of the yarn speed.

2. A winder according to Claim 1, characterized in that
the target value of the yarn speed is a predetermined
fixed value.

3. A winder according to Claim 1 or Claim 2, charac-
terized in that the drum is a traverse drum having
an outer peripheral surface in which a traverse
groove is formed.
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