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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a technique of
a yarn winding machine adapted to form a conical pack-
age by winding a yarn.

2. Description of the Related Art

[0002] Conventionally, there is known a yarn winding
machine adapted to form a package on a bobbin by ro-
tating the bobbin and winding a yarn (see Japanese Un-
examined Patent Publication No. 2007-238275). The
yarn winding machine includes a touch roller, which ro-
tates with the package, while making contact with an out-
er peripheral surface of the package, and a traverse guide
for traversing the yarn.

[0003] The yarn traversed by the traverse guide is
guided, to the package along an outer peripheral surface
of the touch roller. The touch roller arranges the shape
of the package by making contact with the outer periph-
eral surface of the package.

[0004] Asillustratedin FIG. 6A, in a package P formed
by a conventional yarn winding machine 200, so-called
saddle bags SS and SL are formed in which an outer
diameter of both end portions of the package P becomes
greater than an outer diameter of a central portion in a
winding width direction of the package P. This is because
adensity of the yarn Y becomes high at both end portions
of the package P where a traverse guide 161 is reversed,
whereas the density of the wound yarn Y becomes low
at the central portion in the winding width direction of the
package P.

[0005] A creeping control for changing driving of the
traverse guide 161 in a pulsatile manner is proposed to
prevent formation of the saddle bags SS and SL at both
end portions of the package P (see Japanese Unexam-
ined Patent Publication No. 2007-230708).

[0006] Furthermore, as illustrated in FIG. 6A, in the
conical package P, the saddle bag SS on a smaller-di-
ameter side becomes greater than the saddle bag SL on
a larger-diameter side. This is because a density differ-
ence of the yarn Y between a bag portion and an inward
portion thereof tends to become large on the smaller-
diameter side of the package P in which a peripheral
speed is slow than the larger-diameter side in which the
peripheral speed is fast.

[0007] A driving point D will be described. The driving
point D is a position where the peripheral speed of the
package P coincides with the peripheral speed of the
touch roller 173. Specifically, the package P is conical
and the touch roller 173 is substantially cylindrical, and
hence the peripheral speed of the package P coincides
with the peripheral speed of the touch roller 173 at one
point, the driving point D.
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[0008] As illustrated in FIG. 6A, as the saddle bag SS
on the smaller-diameter side of the package P becomes
greater, the driving point D moves towards the smaller-
diameter side of the package P (see arrow in FIG. 6A).
Thisis caused by anincrease in a frictional force between
the package P and the touch roller 173 on the smaller-
diameter side of the package P accompanying an in-
crease in the size of the saddle bag SS on the smaller-
diameter side of the package P. Accordingly, a rotation
speed of the touch roller 173 that rotates accompanying
a rotation of the package P is gradually reduced.
[0009] When the rotation speed of the touch roller 173
is reduced, the difference between the peripheral speed
of the larger-diameter side of the package P and the pe-
ripheral speed of the touch roller 173 becomes greater.
On the larger-diameter side of the package P, tension of
the yarn Y guided along the outer peripheral surface of
the touch roller 173 becomes high, and a path of the yarn
V when the traverse guide 161 is reversed sometimes
shifts inward (the central portion side) (see arrow in FIG.
6B). As illustrated in FIG. 6B, the package P formed on
the bobbin B may have an end surface SW on the larger-
diameter side tilted with respect to a line Ax perpendicular
to an inclination angle of the bobbin B (tapered without
being perpendicular).

[0010] Thereafter, a density distribution further chang-
es accompanying an increase in a wound diameter of
the package P, and the driving point D may move towards
the larger-diameter side of the package P (see arrow in
FIG. 7A). This is caused by an increase in the frictional
force between the package P and the touch roller 173
from the end portion on the smaller-diameter side to-
wards the central portion of the package P. Accordingly,
the rotation speed of the touch roller 173 that rotates
accompanying the rotation of the package P gradually
increases.

[0011] When the rotation speed of the touch roller 173
increases, the difference between the peripheral speed
of the larger-diameter side of the package P and the pe-
ripheral speed of the touch roller 173 becomes smaller.
Onthe larger-diameter side of the package P, the tension
of the yarn Y guided along the outer peripheral surface
of the touch roller 173 becomes low, and the path of the
yarn Y when the traverse guide 161 is reversed returns
to an initial position (see arrow in FIG. 7B) . Accordingly,
in the package P formed on the bobbin B, a so-called
stitching may occur in which one part of the wound yarn
Y slides to the end surface SW on the larger-diameter
side.

[0012] Therefore, in order to prevent the driving point
between the package and the touch roller from moving
towards the smaller-diameter side of the package, there
is proposed a structure in which one part of the touch
roller rotates independently (see Japanese Unexamined
Futility Model Publication No. 6-61866). However, with
such a structure, the yarn may get caught at a gap of the
touch roller or irregularities may be formed on the outer
peripheral surface of the package.
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[0013] Therefore, a technique that solves the above
problems and improves quality of the package is desired.

BRIEF SUMMARY OF THE INVENTION

[0014] An object of the present invention is to provide
a technique for improving quality of a package of a yarn
winding machine that forms a conical package.

[0015] A first aspect of the invention relates to a yarn
winding machine adapted to form a conical package by
winding a yarn. The yarn winding machine includes a
touch roller, a traverse guide, and a control section. The
touch roller is adapted to rotate with the package while
making contact with an outer peripheral surface of the
package. The traverse guide is adapted to traverse the
yarn to be wound into the package. The control section
is adapted to electrically control driving of the traverse
guide to prevent a driving point between the package and
the touch roller from moving towards a smaller-diameter
side of the package.

[0016] Accordingly, anend surface on the larger-diam-
eter side of the package can be prevented from tilting
with respect to a line perpendicular to an inclination angle
of the bobbin and/or occurrence of stitching can be pre-
vented, and the quality of the package can be improved.
[0017] A second aspect of the invention relates to the
yarn winding machine according to the first aspect. The
control section is capable of performing a creeping con-
trol to change a traverse width of the traverse guide in a
pulsatile manner. At least during a winding start period
of the package, the control section is adapted to execute
the creeping control in accordance with a first control
mode to prevent the driving point between the package
and the touch roller from moving towards the smaller-
diameter side of the package. The first control mode is
amode in which a pattern for changing the traverse width
differs in the smaller-diameter side and the larger-diam-
eter side of the package.

[0018] As described above, during the winding start
period of the package, the driving point tends to easily
move towards the smaller-diameter side of the package.
Therefore, by executing the creeping control in accord-
ance with the first control mode at least during the winding
start period of the package, a saddle bag on the smaller-
diameter side of the package which tends to easily occur
during the winding start period of the package can be
suppressed. As a result, the end surface on the larger-
diameter side of the package can be prevented from tilt-
ing with respect to a line perpendicular to an inclination
angle of the bobbin and/or the occurrence of the stitching
can be prevented, and the quality of the package can be
improved.

[0019] Athird aspectofthe inventionrelatestotheyarn
winding machine according to the second aspect. The
patternis at least one of a changing length of the traverse
width, a change in an imaginary area formed by an end
surface of the package and a path of a reversal position
of atraverse operation of the traverse guide, and achang-
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ing frequency of the traverse width.

[0020] Accordingly, the reversal position of the
traverse operation of the traverse guide is changed, and
in particular, the saddle bag on the smaller-diameter side
of the package can be suppressed. As a result, the end
surface on the large-diameter side of the package can
be prevented from tilting with respect to a line perpen-
dicular to an inclination angle of the bobbin and/or the
occurrence of the stitching can be prevented, and the
quality of the package can be improved.

[0021] A fourth aspect of the invention relates to the
yarn winding machine according to the first aspect. The
control section is capable of performing a creeping con-
trol to change a traverse width of the traverse guide in a
pulsatile manner. At least during a winding start period
of the package, the control section is adapted to execute
the creeping control in accordance with a second control
mode to prevent the driving point between the package
and the touch roller from moving towards the smaller-
diameter side of the package. The second control mode
is a mode in which a pattern for changing the traverse
width duffers only in the smaller-diameter side of the
package.

[0022] Accordingly, the formation of the saddle bag on
the smaller-diameter side which tends to be easily formed
during the winding start period of the package can be
preferentially suppressed. As a result, the end surface
on the larger-diameter side of the package can be pre-
vented from tilting with respect to a line perpendicular to
an inclination angle of the bobbin ana/or the occurrence
of the stitching can be prevented, and the quality of the
package can be improved.

[0023] Afifth aspect of the invention relates to the yarn
winding machine according to the fourth aspect. The pat-
tern is at least one of a changing length of the traverse
width, a change in an imaginary area formed by an end
surface of the package and a path of a reversal position
of the traverse operation of the traverse guide, and a
changing frequency of the traverse width.

[0024] Accordingly, the reversal position of the
traverse operation of the traverse guide is changed, and
the saddle bag on the smaller-diameter side of the pack-
age can be suppressed. As a result, the end surface on
the larger-diameter side of the package can be prevented
from tilting with respect to a line perpendicular to an in-
clination angle of the bobbin and/or the occurrence of the
stitching can be prevented, and the quality of the package
can be improved.

[0025] A sixth aspect of the invention relates to the
yarn winding machine according to any one of the second
to fifth aspects. Only during the winding start period of
the package, the control section is adapted to execute
one of the first control mode and the second control
mode.

[0026] Accordingly, the formation of the saddle bag on
the smaller-diameter side of the package which tends to
be easily formed during the winding start period of the
package can be suppressed, and no special control is
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performed thereafter. As a result, the yarn winding ma-
chine can form a desired package.

[0027] A seventh aspect of the invention relates to the
yarn winding machine according to any one of the second
to fifth aspects. The control section is capable of execut-
ing a third control mode in which the creeping control is
constant under a preset control manner. During the wind-
ing start period of the package, the control section is
adapted to execute one of the first control mode and the
second control mode, and after an elapse of the winding
start period of the package, the control section is adapted
to execute the third control mode.

[0028] Accordingly, the formation of the saddle bag on
the smaller-diameter side of the package which tends to
be easily formed during the winding start period of the
package can be suppressed by the first control mode or
the second control mode, and thereafter, the creeping
control for softening the end surface of the package car
be executed by the third control mode. As a result, the
yarn winding machine can form the desired package.
[0029] An eighth aspect of the invention relates to the
yarn winding machine according to any one of the second
to seventh aspects. The yarn winding machine further
includes a detecting section adapted to detect the wind-
ing start period of the package. The control section is
adapted to control the driving of the traverse guide in
accordance with a detection result of the detecting sec-
tion. Accordingly, the driving of the traverse guide can
be accurately controlled.

[0030] A ninth aspect of the invention relates to the
yarn winding machine according to the eighth aspect.
The detecting section is adapted to detect a thickness of
a yarn layer of the package. Accordingly, a movement of
the driving point towards the smaller-diameter side of the
package can be appropriately prevented. That is, in a
conical package, the outer diameter of the package dif-
fers depending on a position in a winding width direction.
Meanwhile, the thickness of the yarn layer of the pack-
age, which is a distance from the surface of the bobbin
B, is substantially constant irrespective of the position in
the winding width direction. Therefore, by detecting the
winding start period based on the thickness of the yarn
layer of the package, the creeping control in accordance
with the first control mode or the second control mode
can be accurately performed.

[0031] A tenth aspect of the invention relates to the
yarn winding machine according to the eighth aspect.
The detecting section is adapted to detect a length az
the yarn to be wound into the package. Accordingly, a
determination can be accurately made as to whether or
not it is during the winding start period air the package.
[0032] An eleventh aspect of the invention relates to
the yarn winding machine according to the eighth aspect.
The detecting section is adapted to detect an elapse of
time from start of winding of the yarn. Accordingly, the
yarn winding machine can accurately determine whether
or not it is during the winding start period of the package
with a simple structure.
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[0033] A twelfth aspect of the invention relates to the
yarn winding machine according to the eighth aspect.
The detecting section is adapted to detect an outer di-
ameter of the package. Accordingly, a determination can
be accurately made as to whether or not it is during the
winding start period of the package.

[0034] A thirteenth aspect of the invention relates to
the yarn winding machine according to any one of the
second to twelfth aspects The yarn winding machine fur-
ther includes a traverse width setting section adapted to
set a traverse width of the traverse guide, and a control
pattern setting section adapted to set at least one of the
first control mode and the second control mode. Accord-
ingly, the setting of the creeping control can be accurately
carried out.

[0035] A fourteenth aspect of the invention relates to
the yarn winding machine according to any one of the
first to thirteenth aspects. The yarn winding machine fur-
ther includes a yarn supplying section adapted to supply
the yarn to be wound into the package; a yarn joining
device adapted to join cut yarns; and a yarn guiding sec-
tion adapted to catch a yarn end of the yarn wound into
the package and to guide the yarn end to the yarn joining
device.

[0036] Accordingly, a general yarn winding machine
including the yarn supplying section, the yarn joining de-
vice, and the yarn guiding section can be provided. In
the yarn winding machine adapted to wind a yarn into a
package while performing the yarn joining operation, a
print length of the yarn on the touch roller inevitably be-
comes long due to an arrangement of the yarn guiding
section adapted to catch the yarn end from the package.
If the print length becomes long, the yarn path with re-
spect to the package becomes unstable at both ends,
and thus the end surface on the larger-diameter side of
the package tends to tilt with respect to the -line perpen-
dicular to the inclination angle of the bobbin, and the
stitching tends to easily occur. In the yarn winding ma-
chine including the yarn supplying section), the yarn join-
ing device, and the yarn guiding section as well, the driv-
ing point can be prevented from moving towards the
smaller-diameter side of the package, and a high quality
package can be formed.

[0037] According to the presentinvention, a technique
can be provided for improving the quality of the package
of the yarn winding machine adapted to form a conical
package.

BRIEF DESCRIPTION OF THE DRAWINGS
[0038]

FIG. 1 is a view illustrating an overall structure of a
yarn winding machine according to one embodiment
of the present invention;

FIG.2is aview llustrating a state of forming a conical
package;

FIG. 3is a view illustrating a control manner of a first
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control mode;

FIG. 4 is a view illustrating a control manner of a
second control mode;

FIG. 5is a view illustrating a control manner in which
the first control mode is executed during a winding
start period of a package, and a third control mode
is executed after elapse of the winding start period
of the package;

FIG. 6Ais a view illustrating a state in which a driving
point is moved towards a smaller-diameter side of a
package according to a prior art;

FIG. 6B is a view illustrating a state in which an end
surface on a larger-diameter side of the package is
tilted with respect to a line perpendicular to an incli-
nation angle of a bobbin according to the prior art;
FIG. 7A is a view illustrating a state in which the
driving point is moved towards the larger-diameter
side of a package according to the prior art; and
FIG. 7B is a view illustrating a state in which stitching
occurs according to the prior art.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0039] First, a yarn Winding machine 100 according to
one embodiment of the present invention will be de-
scribed with reference to FIG. 1. As illustrated in FIG. 1,
the yarn winding machine 100 includes a winding section
7, a traverse device 6, and a yarn supplying section 5.
The yarn winding machine 100 also includes a suction
arm 8, which is a. yarn guiding section.

[0040] The winding section 7 winds a yarn Y into a
package P. The winding section 7 includes a cradle 71,
a package driving section 72, and a touch roller 73. The
cradle 71. includes a bearing (not illustrated), a package
driving section 72, and the like. The bearing, which can
be removably attached with a bobbin B, grips both ends
of the bobbin B in a freely rotating manner. The cradle 7’
can swing with a swing shaft 15 at the center. Therefore,
even when the outer diameter of the package P becomes
large accompanying progress in winding of the yarn Y,
the cradle 71 enables the touch roller 73 to push the outer
peripheral surface of the package P at a prescribed load.
[0041] The package driving section 72 rotates the bob-
bin B and the package P formed on the bobbin B. A servo
motor of the package driving section 72 is coupled with
the bobbin B in a relatively non-rotatable manner when
the bobbin B is gripped by the bearing of the cradle 71
(so-called direct drive method). The bobbin B is actively
rotated and driven by the package driving section 72 to
wind the yarn Y info the package P. The touch roller 73
makes contact with the peripheral surface of the bobbin
B and rotates accompanying the rotation of the bobbin
B. The package driving section 72 is driven in accordance
with a control signal from a package-drive control- section
92. Although the package driving section 72 uses a servo
motor for a power source to rotate the package P, a step
motor, an induction motor, or the like may also be used,
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i.e., any type of motor can be used.

[0042] The traverse device 6 is arranged near the bob-
bin B (package P). The yarnY is wound around the bobbin
B while being traversed by the traverse device 6. The
traverse device 6 includes a traverse guide 61, and a
traverse guide driving section 62. The traverse guide 61
is a hook-shaped member adapted to traverse the yarn
Y with the yarn Y hooked thereto. The shape of the
traverse guide 61 is not limited to a hook shape, and may
be a fork shape in which a distal end is opened. The
traverse guide driving section 62 reciprocates the
traverse guide 61 by driving the traverse guide 61 so as
to reciprocate in a direction of the winding width of the
bobbin B, that is, both ends of a first end (end on a left
side in the drawing) and a second end (end on a right
side in the drawing) of the bobbin B. The traverse guide
driving section 62 is driven in accordance with a control
signal from a traverse control section 91

[0043] The yarn supplying section 5 supplies the yarn
Y to be wound around the bobbin B. A yarn supplying
bobbin 1 is set in the yarn supplying section 5. A tension
applying device 2, a yarn joining device 3, and a yarn
clearer 4 serving as a cutting device are arranged in this
order from the yarn supplying section 5 side and along
ayarn travelling path between the yarn supplying section
5 and the touch roller 73. The tension applying device 2
applies appropriate tensiononthe yarn Y. The yarn clear-
er 4 detects a thickness of the yarn Y passing through a
portion of a detecting section (not illustrated) by a sensor
(not illustrated), and analyzes a signal from the sensor
by an analyzer 93 to detect a yarn defect such as slub.
The yarn clearer 4 is provided with a cutter for cutting the
yarn Y when the yarn defect is detected (clearer cut), or
for cutting the yarn Y to interrupt the winding due to a
traverse defect although the yarn defect is not detected
(additional cut). The yarn joining device 3 carries out a
yarn joining operation of joining a lower yarn from the
yarn supplying bobbin 1 and an upper yarn from the pack-
age P after the yarn cut by the yarn clearer 4, or after
yarn breakage of the yarn Y from the yarn supplying bob-
bin 1.

[0044] The suction arm 8 catches the yarn Y (upper
yarn) wound into the package P and guides the yarn Y
tothe yarn joining device 3. Specifically, the yarn Y (upper
yarn) wound into the package P is caught when the suc-
tion arm 8 is swung to an upper side, and the caught yarn
Y is guided to the yarn joining device 3 when the suction
arm 8 is swung to a lower sidle.

[0045] Next, the structure of the traverse device 6 and
the winding section 7 will be described in further detail
with reference to FIG. 2.

[0046] As described above, the traverse device 6 in-
cludes the traverse guide 61 adapted to traverse the yarn
Y, and the traverse guide driving section 62 adapted to
drive the traverse guide 61.

[0047] Thetraverse guide 61isanarmmemberhaving
a hooking section 61a for hooking the yarn Y. The
traverse guide 61 reciprocates in the direction of the wind-
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ing width of the bobbin B (see arrow in the drawing) with
the yarn Y hooked to the hooking section 61a to traverse
theyarnY.

[0048] The traverse guide driving section 62 is mainly
configured by a servo motor. The traverse guide driving
section 62 reciprocates the traverse guide 61 by forward-
ly rotating or reversely rotating a motor shaft of the servo
motor. In the present embodiment, the traverse guide
driving section 62 uses a servo motor for the power
source to drive the traverse guide 61, but for example, a
step motor, an induction motor, a linear motor or the like
may also be used, i.e., any type of motor can be used.
The direction of the motor shaft of the servo motor, that
is, the attaching direction of the traverse guide 61, is also
not limited.

[0049] As described above, the yarn winding machine
100 adopts a so-called arm-type traverse device adapted
to traverse the yearn Y by hooking the yarn Y to the arm
member for the traverse device 6. However, the traverse
device 6 may be a so-called belt-type traverse device
adapted to traverse the yarn Y by hooking the yarn Y to
a yarn guide arranged on a belt member. The traverse
guide 6 may also be a so-called rotary traverse device.
[0050] As described above, the winding section 7 in-
cludes the cradle 71 for supporting the bobbin B in a
removably attachable manner, the package driving sec-
tion 72 for rotating the bobbin B and the package P formed
on the bobbin B, and the touch roller 73.

[0051] The touch roller 73 rotates with the package P
while making contact with the outer peripheral surface of
the package P . The touch roller 73 arranges the shape
of the package P by pushing the outer peripheral surface
of the package P. The touch roller 73 is a substantially
cylindrical rotating body but may also be a conical rotating
body.

[0052] As described above, the yarn winding machine
100 is structured such that the package P is rotated by
the package driving section 72, and the touch roller 73
is driven with the rotation of the package P. However,
the yarn winding machine 100 may be structured such
that the touch roller 73 is rotated by the package driving
section 72, and the package P is driven with the rotation
of the touch roller 73, for example.

[0053] Next, the control manner of the traverse guide
61 will be described in detail.

[0054] FIG. 3 is a view illustrating a control manner of
a first control mode. A vertical axis of FIG. 3 indicates an
elapsed time. A horizontal axis of Fig. 3 indicates a tra-
versed width on a smaller-diameter side and a larger-
diameter side of the package P. The traverse width is a
movement distance of the traverse guide 61 from an or-
igin O.

[0055] In the first control mode, the control manner of
a creeping control differs for the smaller-diameter side
and the larger-diameter side of the package P. Specifi-
cally, in the first control mode, the frequency of the creep-
ing control on the smaller-diameter side of the package
P is greater than the frequency of the creeping control
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on the larger-diameter side of the package P. That is, as
indicated in the following equation, a creeping cycle t2
onthe smaller-diameter side of the package P is the same
as or shorter than a creeping cycle t1 on the larger-di-
ameter side of the package P.

Creeping cycle: t1 > {2

[0056] Inthe present description, "creeping pattern" is
at least one of (1) a changing length of the traverse width
(e.g., reducing length from the end surface of the package
P,i..e., sizeof TAin FIG. 3), (2) achange in animaginary
area formed, by an end surface of the package P and a
path of a reversal position of the traversing operation of
the traverse guide 61 (imaginary area o. on the smaller-
diameter side of the package P and imaginary area 3 on
the larger-diameter side of the package P), and (3) a
changing frequency of the traverse width (frequency of
changing the length and/or frequency of charging the im-
aginary area) .

[0057] In the present example, the change in the im-
aginary area will be described for the creeping pattern.
[0058] Assuming that the creeping pattern is the im-
aginary area o and the imaginary area B, the imaginary
area o has a size greater than or equal to the imaginary
area B (o. = B). In other words, a creeping amount on the
smaller-diameter side of the package P is greater than a
creeping amount on the larger-diameter side of the pack-
age P. The imaginary area o becomes larger with ad-
vancement in the winding of the package P (in FIG. 3,
ol < o2 < a3). Accordingly, during a winding start period
of the package P, the driving point D between the pack-
age P and the touch roller 73 can be prevented from
moving towards the smaller-diameter side of the package
P.

[0059] As described above, by executing the creeping
control in accordance with the first control mode at least
during the winding start period of the package P, the yarn
winding machine 100 can suppress the saddle bag SS
on the smaller-diameter side of the package P which
tends to be formed during the winding start period of the
package P. That s, the reversal position of the traversing
operation of the traverse guide 61 is changed, and the
saddle bag SS on the smaller-diameter side of the pack-
age. P can be suppressed. As a result, the end surface
SW on the larger-diameter side of the package P can be
prevented from tilting with respect to a line Ax perpen-
dicular to an inclination angle of the bobbin B and/or the
occurrence of the stitching can be prevented. According-
ly, the quality of the package P can be improved.
[0060] As illustrated in FIG. 4, in a second control
mode, the creeping controlis not carried outonthe larger-
diameter side of the package P, and the creeping control
is carried out only on the smaller-diameter side of the
package P.

[0061] Accordingly, the yarn winding machine 100 can
preferentially suppress the formation of the saddle bag
SS on the smalller-diameter side which tends to be easily
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formed during the winding start period of the package P.
That is, the reversal position of the traversing operation
of the traverse guide 61 is changed, and the saddle bag
SS on the smaller-diameter side of the package P can
be suppressed. As a result, the end surface SW on the
larger-diameter side of the package P can be prevented
from tilting with respect to the line Ax perpendicular to
the inclination angle of the bobbin B and/or the occur-
rence of the stitching can be prevented. Accordingly, the
quality of the package P can be improved.

[0062] In the yarn winding machine 100, the first con-
trol mode or the second control mode is executed only
during the winding start period of the package P. The
winding start period of the package P in the present de-
scription refers to a predetermined period from when the
yarn Y starts to be wound around an empty bobbin B
around which the yarn Y is not wound.

[0063] The yarn winding machine 100 suppresses the
formation of the saddle bag SS on the smaller-diameter
side which tends to be formed during the winding start
period of the package P, and does not perform any spe-
cial control thereafter. Accordingly, the yarn winding ma-
chine 100 can form a desired package P.

[0064] Furthermore, the yarn winding machine 100
can execute a third control mode in which the creeping
control is constant with the control manner set in ad-
vance. Therefore, the yarn winding machine 100 can ex-
ecute the first control mode or the second control mode
during the winding start period of the package P, and
execute the third control mode after the elapse of the
winding start period of the package P. The third control
mode can soften the end surface of the package P.
[0065] FIG. 5is a view illustrating a control manner in
which the first control mode is executed during the wind-
ing start period of the package P, and the third control
mode is executed after the elapse of the winding start
period of the package P. In FIG. 5, the winding start period
of the package P is denoted by T1, and a period after the
elapse of the winding start period of the package P is
denoted by T2.

[0066] The yarn winding machine 100 suppresses the
formation of the saddle bag SS on the smaller-diameter
side which tends to be formed during the winding start
period of the package P by the first control mode, and
thereafter generally executes the creeping control that
softens the end surface of the package P by the third
control mode. Accordingly, the yarn winding machine 100
can form the desired package.

[0067] The yarn winding machine 100 includes a main
control section 10 electrically connected to a unit control
section 9 (see FIG. 1) . The machine control section 10
includes atraverse width setting section 101 and a control
pattern setting section 102, thus enabling an operator to
arbitrarily set the traverse width and the control pattern.
[0068] Since the yarn winding machine 100 includes
the traverse width setting section 101 and the control
pattern setting section 102, the yarn winding machine
100 can accurately carry out the setting of the creeping
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control.

[0069] Next, adescriptionwillbe made onthe structure
for the yarn winding machine 100 to determine whether
ornotitis during the winding start period of the package P.
[0070] The yarn winding machine 100 determines
whether or not it is during the winding start period of the
package P in accordance with a detection result of a
wound-length detecting section (detecting section) 11.
[0071] Asdescribed above, by determining whether or
not it is during the winding start period, of the package P
in accordance with the detection result of the wound-
length detecting section 11, the yarn winding machine
100 can accurately control the driving of the traverse
guide 61.

[0072] The yarn winding machine 100 includes the
wound-length detecting section 11 between the yarn join-
ing device 3 and the yarn clearer 4 (see FIG. 1). The unit
control section 9 of the yarn winding machine 100 deter-
mines whether or not it is during the winding start period
of the package P in accordance with the length of the
yarn Y wound into the package P, which is the detection
result of the wound-length detecting section 11.

[0073] Specifically, the wound-length detecting sec-
tion 11 detects a pulse signal of a prescribed cycle from
the yarn Y, and transmits the relevant pulse signal to the
unit control section 9. The unit control section 9 accumu-
lates the pulse signals received from the start of the wind-
ing of the yarn Y to recognize the length of the yarn Y
wound into the package P and to obtain a thickness of a
yarn layer (see FIG. 2) of the package P. For example,
the unit control section 9 obtains the thickness of the yarn
layer L (see FIG. 2) in accordance with the number of
pulse signals accumulated, from the start of the winding
of the yarn Y, the winding speed of the yarn Y, and/or
the type of the yarn Y (yarn count), and the like.

[0074] Inthe yarn winding machine 100, a period when
the thickness of the yarn layer L is smaller than or equal
to 60 mm is defined as the winding start period of the
package P. That is, the yarn winding machine 100 stops
the first control mode or the second control mode when
the thickness of the yarn layer L exceeds 60 mm. How-
ever, for example, a period when the thickness of the
yarn layer L is smaller than or equal to 25 mm may be
defined as the winding start period of the package P, and
the winding start period is not limited a specific numerical
value.

[0075] As described above, by detecting the length of
the yarn Y wound into the package P, the yarn winding
machine 100 can accurately determine whether or not it
is during the winding start period of the package P.
[0076] In the embodiment described above, the unit
control section 9 determines whether or not it is during
the winding start period of the package P in accordance
with the detection result of the wound-length detecting
section 11. The present invention is not limited to such
an embodiment, and for example, a timer (detecting sec-
tion) (notillustrated) for measuring the elapsed time from
the start of the winding of the yarn Y may be arranged in
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the unit control section 9. In accordance with the elapsed
time from the start of the winding of the yarn Y, the unit
control section 9 of the yarn winding machine 100 rec-
ognizes the length of the yarn Y wound into the package
P, and obtains the thickness of the yarn layer L (see FIG.
2) of the relevant package P. For example, the unit control
section 9 obtains the thickness of the yarn layer L (see
FIG. 2) in accordance with the elapsed time from the start
of the winding of the yarn Y, the winding speed of the
yarn Y, and/or the type of the yarn Y (yarn count), and
the like.

[0077] In such a structure, a timer function is stopped
when the winding of the yarn Y is interrupted such as
when joining the yarn ends with the yearn joining device
3. Accordingly, the yarn winding machine 100 can accu-
rately detect the elapsed time from the start of the winding
of the yarn Y.

[0078] As described above, by detecting the elapsed
time from the start of the winding of the yarn Y, the yarn
winding machine 100 can accurately determine whether
or not it is during the winding start period of the package
P with a simple structure.

[0079] Inanotherfurther embodiment, an angle sensor
(detecting section) (not illustrated) for detecting the tilt of
the cradle 71 may be arranged in the winding section 7.
The unit control section 9 of the yarn winding machine
100 obtains the thickness of the yarn layer L of the pack-
age P (see FIG. 2) in accordance with the tilt angle of the
cradle 71 detected by the angle sensor.

[0080] The tilt angle of the cradle 71 has a correlation
with the outer diameter of the package P. Thus, the angle
sensor for detecting the tilt angle of the cradle 71 indi-
rectly detects the outer diameter of the package P. There-
fore, a structure for directly detecting the outer diameter
of the package P rather than detecting the tilt angle of
the cradle 71 may be adopted.

[0081] Accordingly, by detecting the outer diameter of
the package P, the yarn winding machine 100 can accu-
rately determine whether or not it is during the winding
start period of the package P.

[0082] In another embodiment, the following structure
may be adopted. First, the yarn winding machine 100
may include a speed detection sensor that is adapted to
detect a travelling speed of the yarn Y to be guided to
the package P and arranged along a travelling path of
the yarn Y. In this case, the yarn winding machine 100
calculates a winding angle R (see FIG. 2) from the trav-
elling speed ofthe yarn'Y detected by the speed detection
sensor and the driving speed of the traverse guide 61.
Then, the outer diameter of the package P is calculated
from the winding angle R, the peripheral speed of the
package P, and the number of rotation of the package
P. The yarn winding machine 100 obtains the thickness
of the yarn layer L (see FIG. 2) in accordance with the
calculated outer diameter of the package P.

[0083] In the above described embodiment and alter-
native embodiments, the yarn winding machine 100 ob-
tains the thickness of the yarn layer L of the package P.
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This is because it is advantageous in terms of setting the
first control mode or the second control mode, and the
third control mode. In other words, in the conical package
P, an absolute value of the outer diameter of the package
P differs between the larger-diameter side end and the
smaller-diameter side end. Generally, the outer diameter
of the larger-diameter side end of the package P is ob-
tained for a next step in the yarn winding machine 100.
However, in a getting based on the outer diameter of the
larger-dismeter side end of the package P, a setting of
the first control mode and the like for suppressing the
movement of the driving point D towards the smaller-
diameter side of the package P cannot be intuitively car-
ried out. By enabling the setting based on the thickness
of the yarn layer L, the operator can accurately set the
first control mode and the like.

[0084] As described above, by obtaining the thickness
of the yarn layer L of the package P, the yarn winding
machine 100 can appropriately prevent the movement
of the driving point D towards the smaller-diameter side
of the package P. In other words, in the conical package
P, the outer diameter of the package P differs depending
on the position in the winding width direction. Meanwhile,
the thickness of the yarn layer L of the package P, which
is the distance from the surface of the bobbin B, is sub-
stantially constant irrespective of the position in the wind-
ing width direction. Therefore, by detecting whether or
notitis during the winding start period based on the thick-
ness of the yarn layer L of the package P, the yarn winding
machine 100 can accurately carry out the creeping con-
trol in accordance with the first control mode or the sec-
ond control mode.

[0085] In the description made above, the timing to
start the first control mode or the second control mode
is not indicated. However, the first control mode or the
second control mode is at least not required to be imme-
diately executed from the start of the winding of the yarn
Y, and can be executed after the yarn layer L becomes
a predetermined thickness.

[0086] Another method of preventing the driving point
D from moving towards the smaller-diameter side of the
package P includes appropriately setting a lead ratio of
the traverse guide 61. The lead ratio is a ratio of the driv-
ing speed of the traverse guide 61 on the smaller-diam-
eter side of the package P and the driving speed of the
traverse guide 61 on the larger-diameter side of the pack-
age P (also aratio of the driving time of the traverse guide
61 on the smaller-diameter side of the package P and
the driving time of the traverse guide 61 on the larger-
diameter side of the package P).

[0087] However, if such a method is used, the driving
speed of the traverse guide 61 becomes faster on the
smaller-diameter side than the larger-diameter side of
the package P, and hence the lead ratio is required to be
set so that the driving speed at the relevant time does
not exceed the acceptable range. Therefore, the yarn Y
cannot be wound at high speed that is demanded in re-
cent years. Furthermore, if the lead ratio is made ex-
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tremely large, the density of the yarn Y on the larger-
diameter side of the package P becomes too high and
the quality of the package P tends to be lowered.
[0088] In the yarn winding machine 100 according to
one embodiment of the present invention, since the driv-
ing speed of the traverse guide 61 does not exceed the
acceptable range, the yarn Y can be wound at high
speed.

[0089] The automatic winder has been described for
the yarn winding machine according to one embodiment
of the present invention, but the yarn winding machine
may be other yarn winding machines such as an air-jet
spinning machine, a yarn twisting machine, or a re-wind-
ing machine. The features of all dependent claims and
all embodiments can be combined with each other as
lonqg as they do not

Claims

1. A yarn winding machine adapted to form a conical
package by winding a yarn, the yarn winding ma-
chine comprising:

a touch roller (73) adapted to rotate with the
package (P) while making contact with an outer
peripheral surface of the package (P);

a traverse guide (61) adapted to traverse the
yarn (Y) to be wound into the package (P); and
a control section (91) adapted to electrically con-
trol driving of the traverse guide (61) to prevent
a driving point between the package (P) and the
touchroller (73) from moving cowards a smaller-
diameter side of the package (P).

2. The yarn winding machine according to claim 1,
wherein the control section (91) is capable of per-
forming a creeping control to change a traverse width
of the traverse guide (61) in a pulsatile manner, and
at least during a winding start period of the package
(P), the control section (91) is adapted to execute
the creeping control in accordance with a first control
mode to prevent the driving point between the pack-
age (P) and the touch roller (73) from moving towards
the smaller-diameter side of the package (P), the
first control mode being a mode in which a pattern
for changing the traverse width differs in the smaller-
diameter side and a larger-diameter side of the pack-
age (P).

3. The yarn winding machine according to claim 2,
wherein the pattern is at least one of a changing
length of the traverse width, achange inanimaginary
area formed by an end surface of the package (P)
and a path of areversal position of the traverse guide
(61), and a changing frequency of the traverse width.

4. The yarn winding machine according to claim 1,
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10.

11.

wherein the control section (91) is capable of per-
forming a creeping control to change a traverse width
of the traverse guide (61) in a pulsatile manner, and
at least during a winding start period of the package
(P), the control section (91) is adapted to execute
the creeping control in accordance with a second
control mode to prevent the driving point between
the package (P) and the touchroller (73) from moving
towards the smaller-diameter side of the package
(P), the second control mode being a mode in which
a pattern for changing the traverse width differs only
in the smaller-diameter side of the package (P).

The yarn winding machine according to claim 4,
wherein the pattern is at least one of a changing
length of the traverse width, achange inanimaginary
area formed by an end surface of the package (P)
and a path of areversal position of the traverse guide
(61), and a changing frequency of the traverse width.

The yarn winding machine according to any one of
claim 2 through claim 5, wherein only during the
winding start period of the package (P), the control
section (91) is adapted to execute one of the first
control mode and the second control mode.

The yarn winding machine according to any one of
claim 2 through claim 5, wherein the control section
(91) is capable of executing a third control mode in
which the creeping control is constant under a preset
control manner; and

during the winding start period of the package (P),
the control section (91) is adapted to execute one of
the first control mode and the second control mode,
and after an elapse of the winding start period of the
package (P), the control section (91) is adapted to
execute the third control mode.

The yarn winding machine according to any one of
claim 2 through claim 7, further comprising a detect-
ing section (11.) adapted to detect the winding start
period of the package (P),

wherein the control section (91) is adapted to control
the driving of the traverse guide (61) in accordance
with a detection result of the detecting section (11).

The yarn winding machine according to claim 8,
wherein the detecting section is adapted to detect a
thickness of a yarn layer of the package (P).

The yarn winding machine according to claim 8,
wherein the detecting section is adapted to detect a
length of the yarn (Y) to be wound into the package

(P).

The yarn winding machine according to claim 8,
wherein the detecting section is adapted to detect
an elapse of time from start of winding of the yarn (Y).
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12. The yarn winding machine according to claim 8,
wherein the detecting section is adapted to detect
an outer diameter of the package (P).

13. The yarn winding machine according to any one of &
claim 2 through claim 12, further comprising:

a traverse width setting section (101) adapted

to set a traverse width of the traverse guide (61),

and 10
a control pattern setting section (102) adapted

to set at least one of the first control mode and

the second control mode.

14. The yarn winding machine according to any one of 15
claim 1 through claim 13, further comprising:

a yarn supplying section (5) adapted to supply

the yarn (Y) to be wound into the package (P) ;

a yarn joining device (3) adapted to join cut 20
yarns;

a yarn guiding section (8) adapted to catch a
yarn end of the yarn (Y) wound into the package

(P) and to guide the yarn end to the yarn joining
device (3). 25
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FIG. 1
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