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Description
[Technical Field]

[0001] The present invention relates to a yarn winder
and a method of producing a package, by which a pack-
age is produced by winding a yarn onto a bobbin while
reciprocally moving, in a predetermined traverse direc-
tion, a traverse guide to which the yarn is threaded.

[Background Art]

[0002] For example, a yarn winder recited in each of
Patent Literatures 1 and 2 is configured to produce a
package by winding a yarn onto a bobbin while recipro-
cally moving, in a predetermined traverse direction, a
traverse guide to which the yarn is threaded. In such a
yarn winder, it is difficult to reverse the yarn at an acute
angle by the traverse guide, when the winding speed is
high or a free length (a part of the yarn between the
traverse guide and the package) is long. As a result, an
amount ofthe wound yarn is large at the both end portions
of the package, and protrusions termed saddle bags are
disadvantageously formed at the both end portions of the
package. The formation of saddle bags is disadvanta-
geous because it may cause problems such as ununiform
package density, improper appearance, and inappropri-
ate unwinding.

[0003] In Patent Literatures 1 and 2, in order to sup-
press the formation of saddle bags, "creeping" is per-
formed so that the traverse guide is reversed at a position
on the inner side of the regular position. To be more spe-
cific, the range of reciprocal movement of the traverse
guide is changed by a cam mechanism so that the
traverse guide is periodically reversed at a position on
the inner side of the regular position. This arrangement
makes it possible to reduce the amount of the yarn wound
at the both end portions of the package and to suppress
the formation of saddle bags.

[Citation List]

[Patent Literatures]

[0004]
[Patent Literature 1] Japanese Unexamined Patent
Publication No. S61-145075
[Patent Literature 2] Japanese Unexamined Patent
Publication No. S62-211274

[Summary of Invention]

[Technical Problem]

[0005] The cam mechanism recited in Patent Litera-

tures 1 and 2 is configured to gradually increase and
decrease the traverse width of the traverse guide when
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the creeping is performed. Because the traverse width
is gradually increased and decreased, a considerable
amount of the yarn is wound onto a range where the
saddle bag is formed, with the result that the formation
of a saddle bag cannot be effectively resolved. Further-
more, because a large number of layers of the yarn is
formed in the creeping, a level difference tends to be
formed on the surface of the package, and hence cob-
webbing may occur when the traverse width returns to
the regular width.

[0006] In consideration of the problems above, an ob-
ject of the present invention is to effectively avoid the
formation of a saddle bag by creeping and to prevent the
occurrence of yarn stitching.

[Solution to Problem]

[0007] A yarnwinder ofthe presentinvention produces
a package by winding a yarn onto a bobbin while recip-
rocally moving, in a predetermined traverse direction, a
traverse guide to which the yarn is threaded, the yarn
winder comprising: a guide driving unit which is config-
ured to reciprocally move the traverse guide in the
traverse direction; and a controller which is configured
to control the guide driving unit, wherein, the controller
is able to perform: normal control of reversing the traverse
guide at a predetermined regular position; and creeping
control of reversing the traverse guide at at least one
creeping position which is in a creeping region that is
distanced inward from the regular position by a prede-
termined distance, and for each reciprocal movement of
the traverse guide, the controller is able to determine
either the normal control or the creeping control is per-
formed.

[0008] A method of producing a package of the present
invention, by winding a yarn onto a bobbin while recip-
rocally moving, in a predetermined traverse direction, a
traverse guide to which the yarn is threaded, comprises:
a normal step of reversing the traverse guide at a prede-
termined regular position; and a creeping step of revers-
ing the traverse guide at a creeping position which is in
a creeping region that is distanced inward from the reg-
ular position by a predetermined distance, wherein, for
each reciprocal movement of the traverse guide, either
the normal step or the creeping step is performed is de-
termined.

[0009] Inthe presentinvention, in the creeping control
or (or the creeping step), the traverse guide is reversed
at the creeping position which is in the creeping region
that is distanced inward from the regular position by a
predetermined distance. In other words, in the creeping
control (or the creeping step), the traverse width is not
gradually increased and decreased but instantly nar-
rowed and returned to the regular width. For this reason,
when the distance is properly set, winding of the yarn Y
in the range in which a saddle bag tends to be formed is
suppressed, and hence the formation of a saddle bag is
effectively avoided by the creeping control. Furthermore,
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according to the present invention, for each reciprocal
movement of the traverse guide, either the normal control
(normal step) or the creeping control (creeping step) is
performed is determined. On this account, when the fre-
quency of the execution of the creeping control (or the
creeping step) is properly set, the number of layers
formed in the creeping control (or the creeping step) is
reduced and the formation of a level difference on the
surface of the package is prevented. As a result, the oc-
currence of yarn stitching is prevented when the traverse
width returns to the regular width.

[0010] The presentinvention is preferably arranged so
thattwo or more creeping positions are setin the creeping
region.

[0011] If the traverse guide is reversed at the same

creeping position each time the creeping control is per-
formed, a protrusion such as a saddle bag may be formed
ataround that creeping position. In this regard, according
to the arrangement above, the traverse guide is reversed
at plural reversal positions in the creeping control. It is
therefore possible to avoid the formation of a protrusion.
[0012] The presentinvention is preferably arranged so
that the distance is 10 mm or more and 30 mm or less.
[0013] Although depending on the winding conditions,
a saddle bag tends to be formed within a range less than
10 mm from the end of the package. Therefore, by ar-
ranging the creeping region to be separated from the
regular position by 10 mm or more, itis possible to further
effectively avoid the formation of a saddle bag by the
creeping control. Meanwhile, if the traverse guide is re-
versed at a position which is excessively distant inward
from the regular position in the creeping control, the wind-
ing path of the yarn reversed at that position is signifi-
cantly different from the winding path of the yarn reversed
at the regular position, and this may cause an adverse
effect on the appearance of the package. For this reason,
the appearance of the package is maintained to be good
when the distance is 30 mm or less.

[0014] The presentinvention is preferably arranged so
that the width of the creeping region in the traverse di-
rection is 5 mm or more and 20 mm or less.

[0015] Ifthe creepingregionis too narrow, the creeping
positions cannot be sufficiently distanced from one an-
other within the creeping region, with the result that a
protrusion such as a saddle bag may be disadvanta-
geously formed as a result of the creeping control. There-
fore, by arranging the width of the creeping region to be
5 mm or more, it is possible to cause the creeping posi-
tions to be sufficiently distanced from one another, and
to avoid the formation of a protrusion. Meanwhile, if the
creeping region is too wide, the winding paths corre-
sponding to the respective creeping positions are very
different from one another, and this may cause an ad-
verse effect on the appearance of the package. For this
reason, the appearance of the package is maintained to
be good when the width of the creeping region is 20 mm
or less.

[0016] The present invention is preferably arranged
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such thatthe number of times of execution of the creeping
control accounts for 10% or more and less than 50% of
the total number of times of execution of the normal con-
trol and the creeping control.

[0017] When the number of times of execution of the
creeping control is too small, the formation of a saddle
bag may not be avoided. When the number of times of
execution of the creeping control accounts for 10% or
more of the total number of times of execution of the
control, the formation of a saddle bag is further reliably
avoided. Meanwhile, from the perspective of the appear-
ance of the package, the number of times of execution
of the normal control is preferably as large as possible.
The appearance of the package is maintained to be good
when the number of times of execution of the creeping
control accounts for less than 50% of the total number,
i.e.,the number oftimes of execution ofthe normal control
accounts for 50% or more of the total number.

[0018] The presentinvention is preferably arranged so
that the normal control is executed immediately before
or immediately after the creeping control.

[0019] In this way, the creeping control is not succes-
sively executed. It is therefore possible to further effec-
tively prevent the formation of a level difference on the
surface of the package due to the creeping control. As a
result, the occurrence of yarn stitching is further reliably
prevented when the traverse width returns to the regular
width.

[0020] The presentinvention is preferably arranged so
that the traverse guide is attached to a belt member that
is driven by the guide driving unit.

[0021] When such a belt-type traverse unit is used, an
influence of inertia is advantageously reduced because
the belt member and the traverse guide are lightin weight
and the traverse guide is precisely reversed.

[Brief Description of Drawings]
[0022]

FIG. 1 is a schematic front view of a re-winder of an
embodiment.

FIG. 2 shows an electric structure of the re-winder.
FIG. 3 is a schematic diagram of reversal positions
of a traverse guide of the embodiment.

FIG. 4 is a schematic diagram of the movement of
the traverse guide of the embodiment.

FIG. 5(a) shows known saddle bags formed on a
package. FIG. 5(b) shows the shape of a package
after creeping control of the embodiment is per-
formed.

FIG. 6 is a schematic diagram of the movement of a
traverse guide of a known apparatus.

[Description of Embodiments]

[0023] The following will describe an embodiment of
the present invention with reference to figures. An up-
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down direction and a left-right direction shown in FIG. 1
will be used as an up-down direction and a left-right di-
rection of a re-winder 1. A direction orthogonal to both
the up-down direction and the left-right direction (i.e., a
direction perpendicular to the plane of FIG. 1) is set as
a front-rear direction. A direction in which a yarn Y runs
will be referred to as a yarn running direction.

(Structure of Re-Winder)

[0024] To begin with, the structure of a re-winder 1
(yarn winder of the present invention) of the present em-
bodiment will be described with reference to FIG. 1. FIG.
1 is a schematic front view of the re-winder 1. As shown
in FIG. 1, the re-winder 1 includes members such as a
yarn supplying unit 11, a winding unit 12, and a controller
13. The re-winder 1is configured to unwind a yarn Y from
a yarn supply package Ps supported by the yarn supply-
ing unit 11, re-wind the yarn Y back to a winding bobbin
Bw (a bobbin of the present invention) by the winding
unit 12, so as to form a wound package Pw (a package
of the present invention). To be more specific, the re-
winder 1 is used for, for example, rewinding a yarn Y
wound on a yarn supply package Ps in a more beautiful
manner, and for forming a wound package Pw with de-
sired density.

[0025] The yarn supplying unit 11 is, for example, at-
tached to a front surface of a lower portion of a base 14
which vertically extends. The yarn supplying unit 11 is
arranged to support the yarn supply package Ps which
is formed by winding the yarn Y onto a yarn supplying
bobbin Bs. The yarn supplying unit 11 is therefore able
to supply the yarn Y.

[0026] The winding unit 12 is configured to form the
wound package Pw by winding the yarn Y onto the wind-
ing bobbin Bw. The winding unit 12 is provided at an
upper portion of the base 14. The winding unit 12 includes
members such as a cradle arm 21, a winding motor 22,
a traverse unit 23, and a contact roller 24.

[0027] The cradle arm 21 is, for example, supported
by the base 14 to be swingable. The cradle arm 21 sup-
ports the winding bobbin Bw to be rotatable in such a
way that, for example, the left-right direction is the axial
direction of the winding bobbin Bw. At a leading end por-
tion of the cradle arm 21, a bobbin holder (not illustrated)
is rotatably attached to hold the winding bobbin Bw. The
winding motor 22 is configured to rotationally drive the
bobbin holder. The winding motor 22 is, for example, a
typical AC motor in which the rotation number is variable.
The winding motor 22 is therefore able to change the
rotation speed of the winding bobbin Bw. The winding
motor 22 is electrically connected to the controller 13
(see FIG. 2).

[0028] The traverse unit 23 is configured to traverse
the yarn Y in the axial direction of the winding bobbin Bw
(the left-right direction in the present embodiment). The
traverse unit 23 is provided immediately upstream of the
wound package Pw in the yarn running direction. The
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traverse unit 23 includes a traverse motor 31 (a guide
driving unit of the present invention), an endless belt 32
(a belt member of the present invention), and a traverse
guide 33.

[0029] The traverse motor 31 is, for example, a typical
AC motor. The traverse motor 31 is configured to be able
to rotate forward and backward, and is a driving source
arranged so that the rotation number is variable. The
traverse motor 31 is electrically connected to the control-
ler 13 (see FIG. 2). The endless belt 32 is a belt member
to which the traverse guide 33 is attached. The endless
belt 32 is wound onto pulleys 34 and 35 which are sep-
arated from each other in the left-right direction and a
driving pulley 36 connected to the rotational shaft of the
traverse motor 31, and is substantially triangular in shape
when wound onto the pulleys. The endless belt 32 is re-
ciprocally driven by the traverse motor 31. The traverse
guide 33is attached to the endless belt 32 and is provided
between the pulley 34 and the pulley 35 in the left-right
direction. The traverse guide 33 linearly and reciprocally
runs in the left-right direction as the endless belt 32 is
reciprocally driven by the traverse motor 31 (see arrows
in FIG. 1). As a result, the traverse guide 33 traverses
the yarn Y in the left-right direction. Hereinafter, the left-
right direction may be referred to as a traverse direction.
In the traverse unit 23 arranged as described above, the
length (traverse width) of the movable range of the
traverse guide 33 during a winding operation of winding
the yarn is changeable by controlling, for example, a tim-
ing to switch the rotational direction of the rotational shaft
of the traverse motor 31.

[0030] The contact roller 24 makes contact with the
surface of the wound package Pw to adjust the shape of
the wound package Pw by applying a contact pressure
to the surface. The contact roller 24 makes contact with
the wound package Pw and is rotated by the rotation of
the wound package Pw.

[0031] Between the yarn supplying unit 11 and the
winding unit 12, a yarn guide 15, a guide roller 16, and
a tension sensor 17 are provided in this order from the
upstream to the downstream in the yarn running direc-
tion. The yarn guide 15 is provided, for example, on an
extension of the central axis of the yarn supplying bobbin
Bs, and guides the yarn Y unwound from the yarn supply
package Ps to the downstream side in the yarn running
direction. The guide roller 16 guides the yarn Y having
been guided by the yarn guide 15 further to the down-
stream side in the yarn running direction. The guide roller
16 is provided on the front surface of the base 14 and
above the yarn guide 15. The guide roller 16 is rotationally
driven by aroller driving motor 18, for example. The roller
driving motor 18 is, for example, a typical AC motor in
which the rotation number is variable. The roller driving
motor 18 is therefore able to change the rotation speed
of the guide roller 16. The roller driving motor 18 is elec-
trically connected to the controller 13 (see FIG. 2). In the
presentembodiment, the yarn Y is tensioned by a speed
difference between the circumferential speed of the guide
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roller 16 and the circumferential speed of the wound
package Pw.

[0032] The tension sensor 17 is provided between the
wound package Pw and the guide roller 16 in the yarn
running direction and is configured to detect the tension
of the yarn Y. The tension sensor 17 is electrically con-
nected to the controller 13 (see FIG. 2) and sends aresult
of detection of the tension to the controller 13.

[0033] The controller 13 includes members such as
CPU, a ROM, and a RAM (storage unit 19). The storage
unit 19 stores, for example, parameters such as an
amount of the wound yarn Y, a winding speed, and the
magnitude of tension applied to the yarn Y. The controller
13 controls components by using the CPU and a program
stored in the ROM, based on the parameters stored in
the RAM (storage unit 19), etc.

[0034] Inthere-winder1arranged as described above,
the yarn Y unwound from the yarn supply package Ps
runs toward the downstream side in the yarn running di-
rection. The running yarn Y is wound onto the rotating
winding bobbin Bw while being traversed in the left-right
direction (traverse direction) by the traverse guide 33.

(Creeping)

[0035] In the winding unit 12, when the winding speed
is high (i.e., the rotation speed of the winding bobbin Bw
is high) or a free length (i.e., a part of the yarn Y between
the traverse guide 33 and the wound package Pw) is
long, itis difficult to reverse the yarn Y at an acute angle
by the traverse guide 33. As a result, an amount of the
wound yarn Y is large at the both end portions of the
wound package Pw, and protrusions termed saddle bags
are disadvantageously formed at the both end portions
of the wound package Pw. (A reference symbol M in FIG.
5(a) indicates a saddle bag.) The formation of saddle
bagsis disadvantageous because it may cause problems
such as ununiform package density, improper appear-
ance, and inappropriate unwinding.

[0036] In order to suppress the formation of saddle
bags, as in the known cases, the range of reciprocal
movement of the traverse guide is changed by a cam
mechanism so that the traverse guide is periodically re-
versed at a position on the inner side of the regular po-
sition. This arrangement makes it possible to reduce the
amount of the yarn wound at the both end portions of the
package, so as to suppress the formation of saddle bags.
The reversal of the traverse guide at a position on the
inner side of the regular position is termed creeping.
[0037] FIG. 6is a schematic diagram of the movement
of a traverse guide of a known apparatus. As shown in
FIG. 6, the above-described cam mechanism is config-
ured to gradually increase and decrease the traverse
width of the traverse guide when the creeping is per-
formed. However, because the traverse width is gradu-
ally increased and decreased, a considerable amount of
the yarn is wound onto a range where the saddle bag is
formed, with the result that the formation of the saddle
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bag cannot be effectively resolved. Furthermore, be-
cause a large number of layers of the yarn is formed in
the creeping, a level difference tends to be formed on
the surface of the package, and hence yarn stitching may
occur after the traverse width returns to the regular width.
[0038] In consideration of the problem above, in the
present embodiment, formation of saddle bags and oc-
currence of yarn stitching are suppressed by appropri-
ately controlling the traverse unit 23 (to be more specific,
the traverse motor 31) by the controller 13. FIG. 3 is a
schematic diagram of a reversal position of a traverse
guide 33 of the present embodiment. FIG. 4 is a sche-
matic diagram of the movement of the traverse guide 33
of the present embodiment. FIG. 3 shows reversal posi-
tions at a left end portion in the traverse direction. In this
regard, as shown in FIG. 4, similar reversal positions are
provided at a right end portion, too.

[0039] In the present embodiment, as shown in FIG.
3, as the reversal positions of the traverse guide 33, an
regular position Ts and creeping positions T1 to T4 are
set. The regular position Ts is a reversal position in nor-
mal winding in which no creeping is performed. Mean-
while, the creeping positions T1 to T4 are reversal posi-
tions that are set within a creeping region C which is
provided on the inner side of the regular position Ts in
the traverse direction. The distance L between the reg-
ular position Ts and the creeping region C is preferably
set so that the creeping region C is on the inner side of
the range of formation of a saddle bag. Because a saddle
bag tends to be formed within a range less than 10 mm
from the end of the wound package Pw, the distance L
is set at 20 mm in the present embodiment, for example.
In aregion between the regular position Ts and the creep-
ing region C, no reversal position of the traverse guide
33 is set. The traverse guide 33 is not reversed in this
region.

[0040] Provided that the width of the creeping region
C in the traverse direction is W, the creeping positions
T1 to T4 are set as described below. The creeping posi-
tion T1 is at the outer end of the creeping region C. The
creeping position T2 is distanced inward from the creep-
ing position T1 by W/3. The creeping position T3 is dis-
tanced inward from the creeping position T2 by W/3. The
creeping position T4 is at the inner end of the creeping
region C. In summary, the creeping positions T1 to T4
are provided at equal intervals. In the present embodi-
ment, the width W of the creeping region C is set at 10
mm, for example.

[0041] Inthe presentembodiment, the regular position
Ts and the creeping positions T1 to T4 are set as de-
scribed above, and then at which position among the
regular position Ts and the creeping positions T1 to T4
the traverse guide 33 is reversed in each reciprocal
movement of the traverse guide 33 is set. Such settings
may be stored in the storage unit 19 by an operator using
an unillustrated input unit. Hereinafter, control of revers-
ing the traverse guide 33 at the regular position Ts will
be referred to as normal control, whereas control of re-
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versing the traverse guide 33 at one of the creeping po-
sitions T1 to T4 will be referred to as creeping control.
[0042] In the example shown in FIG. 3 and FIG. 4,
twelve reciprocal movements of the traverse guide 33
are regarded as one cycle. Furthermore, reversal posi-
tions in the twelve reciprocal movements of the traverse
guide 33 are set as a single pattern and the traverse
guide 33 repeats the cycle in accordance with the set
pattern. The numbers appended to points eachindicating
a reversal position in FIG. 3 and FIG. 4, such as 1, 2, 3,
... and 12, indicate the first reciprocal movement of the
traverse guide 33, the second reciprocal movement
thereof, the third reciprocal movement thereof, ... and the
twelfth reciprocal movement thereof, in a cycle. The fol-
lowing will describe the control of the traverse guide 33
in a cycle.

[0043] In the first and second reciprocal movements
of the traverse guide 33, the normal control is performed
to reverse the traverse guide 33 at the regular position
Ts. In the subsequent third reciprocal movement, the
creeping control is performed to reverse the traverse
guide 33 at the creeping position T1. Thereafter, a group
ofthree times of execution of control is similarly repeated.
However, the reversal position in the creeping control is
differentiated between the groups. That is to say, the
traverse guide 33 is reversed at the creeping position T2
in the sixth reciprocal movement, the traverse guide 33
is reversed at the creeping position T3 in the ninth recip-
rocal movement, and the traverse guide 33 is reversed
atthe creeping position T4 in the twelfth reciprocal move-
ment.

[0044] Inthisway,inthe creeping control of the present
embodiment, the reversal position of the traverse guide
33 is not changed gradually toward the creeping region
C butinstantly changed to each of the creeping positions
T1 to T4 in the creeping region C. On this account, in the
creeping control, it is possible to maximally avoid the
winding of the yarn Y in a region between the regular
position Ts and the creeping region C, i.e., aregion where
a saddle bag tends to be formed, with the result that a
wound package Pw in which formation of a saddle bag
is suppressed is formed as shown in FIG. 5(b).

[0045] Furthermore,inthe creepingcontrol, the revers-
al position of the traverse guide 33 is instantly changed
to one of the creeping positions T1 to T4, and hence the
formation of a saddle bag is effectively suppressed with
a small number of times of execution of the creeping con-
trol. It is therefore possible to increase the number of
times of execution of the normal control. For example, in
the presentembodiment, when the traverse guide 33 per-
forms three reciprocal movements, the normal control is
performed in two reciprocal movements whereas the
creeping control is performed in one reciprocal move-
ment. Therefore the rate of the number of times of exe-
cution of the creeping control to the total number of times
of execution of the control is 33%. In the known appara-
tus, the appearance of the package tends to be deterio-
rated because the time to execute the creeping tends to
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be long as shown in FIG. 6. Meanwhile, because in the
present invention the number of times of execution of the
creeping control is reduced whereas the number of times
of execution of the normal control is increased, the ap-
pearance of the wound package Pw is maintained to be
good.

(Advantageous Effects)

[0046] In the present embodiment, it is possible to de-
termine which one of the following controls is performed:
the normal control of reversing the traverse guide 33 at
the regular position Ts in each reciprocal movement of
the traverse guide 33; and the creeping control of revers-
ing the traverse guide 33 at one of the creeping positions
T1 to T4 which are within the creeping region C that is
distanced inward from the regular position Ts by the dis-
tance L. In other words, in the creeping control, the
traverse width is not gradually increased and decreased
but instantly narrowed and returned to the regular width.
For this reason, when the distance L is properly set, wind-
ing of the yarn Y in the range in which a saddle bag tends
to be formed is suppressed, and hence the formation of
a saddle bag is effectively avoided by the creeping con-
trol. Furthermore, when the frequency of the execution
of the creeping control is properly set, the number of lay-
ers formed in the creeping control is reduced and the
formation of a level difference on the surface of the pack-
age is prevented. As a result, the occurrence of yarn
stitching is prevented when the traverse width returns to
the regular width.

[0047] In the present embodiment, the creeping posi-
tions T1 to T4 are set within the creeping region C. If the
traverse guide 33 is reversed at the same creeping po-
sition each time the creeping control is performed, a pro-
trusion such as a saddle bag may be formed at around
that creeping position. In this regard, according to the
arrangement above, the traverse guide 33 is reversed at
plural reversal positions in the creeping control. Itis there-
fore possible to avoid the formation of a protrusion.
[0048] In the present embodiment, the distance L is
set at 20 mm, i.e., is set to be 10 mm or longer and 30
mm or shorter. Although depending on the winding con-
ditions, a saddle bag tends to be formed within a range
less than 10 mm from the end of the wound package Pw.
Therefore, by arranging the creeping region C to be sep-
arated from the regular position Ts by 10 mm or more, it
is possible to further effectively avoid the formation of a
saddle bag by the creeping control. Meanwhile, if the
traverse guide 33 is reversed at a position which is ex-
cessively distant inward from the regular position Ts in
the creeping control, the winding path of the guide re-
versed at that position is significantly different from the
winding path of the guide reversed at the regular position
Ts, and this may cause an adverse effect on the appear-
ance of the wound package Pw. For this reason, the ap-
pearance of the wound package Pw is maintained to be
good when the distance L is 30 mm or less.



11 EP 3 865 442 A1 12

[0049] In the present embodiment, the width of the
creeping region C in the traverse direction is arranged to
be 10 mm, i.e., 5 mm or more and 20 mm or less. If the
creeping region C is too narrow, the creeping positions
T1 to T4 cannot be sufficiently distanced from one an-
other within the creeping region C, with the result that a
protrusion such as a saddle bag may be disadvanta-
geously formed as a result of the creeping control. There-
fore, by arranging the width W of the creeping region C
to be 5 mm or more, it is possible to cause the creeping
positions T1 to T4 to be sufficiently distanced from one
another, andto avoid the formation of a protrusion. Mean-
while, if the creeping region C is too wide, the winding
paths corresponding to the respective creeping positions
T1 to T4 are very different from one another, and this
may cause an adverse effect on the appearance of the
wound package Pw. Therefore, by arranging the width
W of the creeping region C to be 20 mm or less, it is
possible to maintain the appearance of the wound pack-
age Pw to be good.

[0050] Inthe presentembodiment, the number oftimes
of execution of the creeping control accounts for 33% of
the total number of times of execution of the normal con-
trol and the creeping control, i.e., the number of times of
execution of the creeping control accounts for 10% or
more and less than 50% of the total number of times of
execution of the normal control and the creeping control.
When the number of times of execution of the creeping
control is too small, the formation of a saddle bag may
not be avoided. When the number of times of execution
of the creeping control accounts for 10% or more of the
total number of times of execution of the control, the for-
mation of a saddle bag is further reliably avoided. Mean-
while, from the perspective of the appearance of the
wound package Pw, the number of times of execution of
the normal control is preferably as large as possible. The
appearance of the wound package Pw is maintained to
be good when the number of times of execution of the
creeping control accounts for less than 50% of the total
number, i.e., the number of times of execution of the nor-
mal control accounts for 50% or more of the total number.
[0051] In the present embodiment, the normal control
is executed immediately before or immediately after the
creeping control. In this way, the creeping control is not
successively executed. It is therefore possible to further
effectively prevent the formation of a level difference on
the surface of the package due to the creeping control.
As a result, the occurrence of yarn stitching is further
reliably prevented when the traverse width returns to the
regular width.

[0052] In the present embodiment, the traverse guide
33 is attached to the endless belt 32 (belt member) which
is driven by the traverse motor 31 (guide driving unit).
When such a belt-type traverse unit 23 is used, an influ-
ence of inertia is advantageously reduced because the
endless belt 32 and the traverse guide 33 are light in
weight and the traverse guide 33 is precisely reversed.
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(Other embodiments)

[0053] The following will describe modifications of the
above-described embodiment.

[0054] Inthe embodiment above, the four creeping po-
sitions T1 to T4 are provided at equal intervals. In this
regard, in what way the creeping positions are set in the
creeping region C may be suitably changed. For exam-
ple, the number of the creeping positions may be only
one, or plural creeping positions may be set at irregular
intervals.

[0055] In the embodiment above, the distance L be-
tween the regular position Ts and the creeping region C
is 10 mm or more and 30 mm or less. Alternatively, the
distance L may be less than 10 mm, or may be more than
30 mm.

[0056] In the embodiment above, the width W of the
creeping region C is arranged to be 5 mm or more and
20 mm or less. Alternatively, the width W of the creeping
region C may be less than 5 mm, or may be more than
20 mm.

[0057] Inthe embodiment above, the number of times
of execution of the creeping control accounts for 10% or
more and less than 50% of the total number of times of
execution of the control. Alternatively, the number of
times of execution of the creeping control may account
for less than 10% of the total number, or may account
for 50% or more of the total number.

[0058] Inthe embodimentabove, the reversal position
of the traverse guide 33 is periodically changed as shown
in FIG. 3. In this regard, in what way the reversal position
of the traverse guide 33 is set in each reciprocal move-
ment may be suitably changed. For example, the creep-
ing control may be successively executed, or the reversal
position of the traverse guide 33 may be randomly
changed. In this connection, when the reversal position
is randomly changed, the ratio of the number of times of
execution of the creeping control to the total number of
times of execution of the control is preferably set in ad-
vance.

[0059] The traverse unit 23 of the embodiment above
is a so-called belt type in which the traverse guide 33 is
attached to the endless belt 32. The traverse unit may
be structured in a different manner. For example, as
shown in Japanese Unexamined Patent Publication No.
2007-153554, a traverse guide may be attached to a
leading end portion of an arm that is driven in a swinging
manner. Alternatively, a traverse guide may be recipro-
cally driven by a linear motor.

[0060] While in the embodiment above the yarn winder
of the present invention is applied to the re-winder 1, the
present invention may be applied to a yarn winder of an-
other type.

[Reference Signs List]

[0061]
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re-winder (yarn winder)

13 controller

31 traverse motor (guide driving unit)
32 endless belt (belt member)

33 traverse guide

Y yarn

Bw winding bobbin (bobbin)

Pw wound package (package)

Ts regular position

T1to T4  creeping positions

C creeping region

L distance

w width of creeping region

Claims

1. A yarn winder producing a package by winding a

yarn onto a bobbin while reciprocally moving, in a
predetermined traverse direction, a traverse guide
to which the yarn is threaded, the yarn winder com-
prising:

a guide driving unit which is configured to recip-
rocally move the traverse guide in the traverse
direction; and

a controller which is configured to control the
guide driving unit,

wherein,

the controller is able to perform:

normal control of reversing the traverse
guide at a predetermined regular position;
and

creeping control of reversing the traverse
guide at atleast one creeping position which
is in a creeping region that is distanced in-
ward from the regular position by a prede-
termined distance, and

for each reciprocal movement of the
traverse guide, the controller is able to de-
termine either the normal control or the
creeping control is performed.

The yarn winder according to claim 1, wherein, two
or more creeping positions are set in the creeping
region.

The yarn winder according to claim 1 or 2, wherein,
the distance is 10 mm or more and 30 mm or less.

The yarn winder according to any one of claims 1 to
3, wherein, the width of the creeping region in the
traverse directionis 5mm ormoreand 20 mmorless.

The yarn winder according to any one of claims 1 to
4, wherein, the number of times of execution of the
creeping control accounts for 10% or more and less
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than 50% of the total number of times of execution
of the normal control and the creeping control.

The yarn winder according to any one of claims 1 to
5, wherein, the normal control is executed immedi-
ately before or immediately after the creeping con-
trol.

The yarn winder according to any one of claims 1 to
6, wherein, the traverse guide is attached to a belt
member that is driven by the guide driving unit.

A method of producing a package by winding a yarn
onto a bobbin while reciprocally moving, in a prede-
termined traverse direction, atraverse guide to which
the yarn is threaded, the method comprising:

a normal step of reversing the traverse guide at
a predetermined regular position; and

a creeping step of reversing the traverse guide
at a creeping position which is in a creeping re-
gion that is distanced inward from the regular
position by a predetermined distance, wherein,
for each reciprocal movement of the traverse
guide, either the normal step or the creeping
step is performed is determined.
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