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YARN WINDER AND YARN PACKAGE PRODUCING METHOD, AND MOTOR

and a yarn package production method using the yarn
winder. A long spindle capable of rotating at a high
speed is used to allow yarns to be wound at a high speed
in a large amount, thereby improving the productivity of
yarn packages.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a yarn winder
and a method for producing a yarn package. In more
detail, it relates to a yarn winder and a method for pro-
ducing a yarn package that allow high speed yarn wind-
ing by reducing vibration occurred during yarn winding.
Furthermore, the invention also relates to a motor pref-
erably used for a yarn winder.

BACKGROUND ART

[0002] Itis known that a yarn winder comprises a mo-
tor, a long spindle attached to a rotating shaft of the mo-
tor and a bobbin holder provided on the spindle, in which
many bobbins, for example eight bobbins, are mounted
on the bobbin holder and yarns are wound around the
respective bobbins at high speed.

[0003] The yarn winder may have a touch roller that
contacts the surfaces of yarn packages wound around
the respective bobbins, to give a face pressure to the
packages while rotating. The touch roller may also be
positively driven to rotate by a motor.

[0004] A yarn winder of such type is disclosed, for ex-
ample, in JP-B-7-33206 and EP-B-234844 or US-A-
4852819 corresponding thereto, respectively.

[0005] The document proposes to form balance-cor-
recting faces at both ends of the bobbin holder in the
axial direction and at a position between both ends, for
field balance correction to allow high speed yarn wind-
ing. The correction allows the primary critical speed of
the bobbin holder to be passed with small vibration and
allows vibration in a working speed region between the
primary critical speed and the secondary critical speed
to be kept at a low level, for allowing yarn winding at a
yarn winding speed of 6,000 m/min.

[0006] If the yarn winding speed becomes high, the
touch roller also rotates at a correspondingly high
speed. Also for the touch roller, unbalance of rotation
must be corrected, and the field balance is corrected at
the end faces and at a position not kept in contact with
the yarn packages.

[0007] For the purpose of improving productivity of
yarn packages, the inventors attempted to use a yarn
winder of such type for winding yarns at a higher speed
or winding yarns using a longer bobbin holder.

[0008] To raise the rotating speed of the bobbin holder
and touch roller or to use a longer bobbin holder and
touch roller, the motors used for driving them must also
be made higher in speed and larger-sized. It was found
that if a higher-speed larger motor is used, the unbal-
ance of the motor, particularly the unbalance of the rotor
of the motor is not negligible when the yarns are wound.
[0009] Ifthe speed of a motor is raised, the centrifugal
force caused by rotation increases, and the working
speed (the rotating speed in the steady yarn winding
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condition reached with the speed raised from the stand-
still condition) becomes close to the natural frequency.
Especially when the winding speed exceeds 6,000 m/
min and reaches 7,000 m/min or higher, it goes beyond
the secondary critical speed of the bobbin holder to be
close to the tertiary critical speed. In this condition, if the
motor is vitally unbalanced, the vibration becomes too
large to actually allow the winding speed to be raised to
a desired level.

[0010] If the size of a motor is increased, the natural
frequency of the motor declines and the centrifugal force
increases by the increase of the diameter. The increase
of centrifugal force further makes the high speed wind-
ing of yarns difficult.

[0011] As conventional practice, the unbalance of a
motor is corrected at the ends of the rotor mainly causing
the unbalance, or at the motor shaft portions close to
the ends of the rotor.

[0012] In the case of a motor used for a yarn winder
relatively low in yarn winding speed, the unbalance of
the motor can be corrected by the conventional method,
but in the case of a larger motor, it is difficult to correct
the unbalance distributed in the axial direction of the mo-
tor only at the ends of the rotor or at the motor shaft
portions close to the ends of the rotor.

[0013] Itwas found thatitis necessary to use any par-
ticular technical means for solving this problem, in de-
veloping especially an ultrahigh speed yarn winder in
which the yarn winding speed reaches 7,000 m/min or
higher.

[0014] The object of the invention is to solve the prob-
lem by providing a yarn winder having a yarn winding
speed of not less than 7,000 m/min, and a method for
producing a yarn package based on the yarn winder,
and also providing a motor useful for them.

DISCLOSURE OF THE INVENTION

[0015] The yarn winder of the invention to achieve the
object comprises a bobbin holder to be mounted with
bobbins, a spindle for rotating the bobbin holder and a
motor for rotating the spindle, wherein a balance-cor-
recting portion is provided within a range of £L/3 in the
axial direction from the center of the overall length in the
axial direction of a rotor of the motor, where L denotes
the overall length.

[0016] The yarn winder of the invention to achieve the
object comprises a bobbin holder to be mounted with
bobbins, a touch roller for giving a face pressure to yarn
packages formed around the bobbins and a motor for
rotating the touch roller, wherein a balance-correcting
portion is provided within a range of +L/3 in the axial
direction from the center of the overall length in the axial
direction of a rotor of the motor, where L denotes the
overall length.

[0017] In the yarn winder of the invention, the rotor
may be split into plural rotor members in the axial direc-
tion on the overall length.
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[0018] In the yarn winder of the invention, the bal-
ance-correcting portion may be provided between the
plural rotor members.

[0019] The balance correction in the balance-correct-
ing portion may be achieved by drilling the rotor if the
rotor can be drilled or by attaching a weight to the rotor
if a weight can be attached thereto. On the other hand,
if there is any clearance between plural rotor members
to expose the motor shaft, a similar method can also be
used on the motor shaft portion for achieving the bal-
ance correction.

[0020] Inthe case where the rotor perseis processed,
there is the possibility of changing of the electric char-
acteristics of the rotor. In that case, it is preferable to
split the rotor into plural rotor members and to correct
the balance on the motor shaft portion exposed in the
gap between the rotor members.

[0021] As the motor, an induction motor is preferable
in view of the easiness of balance correction at the rotor
or motor shaft and the controllability of yarn winding.
[0022] A method for producing a yarn package of the
invention to achieve the object, comprising the steps of
mounting bobbins on the bobbin holder of the yarn wind-
er according to the yarn winder of the invention, rotating
a rotational driving shaft by the motor, winding a running
yarn coming from a yarn supply source on the bobbins
rotated by rotation of the driving shaft, and forming a
yarn package on each of the bobbins.

[0023] The method for producing a yarn package of
the invention is especially remarkable in the working ef-
fect in the case where a running speed of the running
yarn is not less than 7,000 m/min.

[0024] A motor of the invention to achieve the object
is a motor comprises a stator, a rotor and a motor shaft
mounted with the rotor, wherein a balance-correcting
portion is provided within a range of £L/3 in the axial
direction from the center of the overall length in the axial
direction of the rotor of the motor, where L denotes the
overall length.

[0025] Inthe motor of the invention, the rotor can also
be split into plural rotor members in the axial direction
on the overall length.

[0026] In the motor of the invention, the balance-cor-
recting portion can also be provided between the plural
rotor members.

BRIEF DESCRIPTION OF THE DRAWINGS
[0027]

Fig. 1is a perspective view showing an embodiment
of the yarn winder of the invention.

Fig. 2 is a front view of the winder of Fig. 1, in which
the portion of the bobbin holder drive motor is
shown as a sectional view.

Fig. 3 is a vertical sectional front view showing the
bobbin holder drive motor and the vicinity thereof of
the winder of Fig. 2.
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Fig. 4 is a front view showing the winder of Fig. 1,
in which the portion of the touch roller drive motor
is shown as a sectional view.

Fig. 5 is a vertical sectional front view showing the
touch roller and the drive motor thereof of the winder
of Fig. 4.

Fig. 6 is a graph showing the relation between spin-
dle speed and vibration amplitude in Example 1.
Fig. 7 is a graph showing the relation between spin-
dle speed and vibration amplitude in Comparative
Example 1

Fig. 8 is a graph showing the relation between touch
roller speed and vibration amplitude.

Fig. 9is a graph showing the relation between touch
roller speed and vibration amplitude in Comparative
Example 2.

Fig. 10 is a vertical sectional front view showing an
example of conventional yarn winders.

Fig. 11 is a vertical sectional front view showing the
bobbin holder drive motor and the vicinity thereof of
the conventional winder of Fig. 10.

Fig. 12 is a front view showing another example of
conventional winders different from the convention-
al winder of Fig. 10, in which some are shown as a
sectional view.

Fig. 13 is a front view of the touch roller and the
drive motor thereof of the conventional winder of
Fig. 12. in which some are shown as a sectional
view.

Meanings of symbols:
[0028]

1: yarn winder, 2: bobbin, 3: yarn, 4: yarn package,
5: bobbin holder, 6: spindle, 7: bobbin holder drive
motor, 8: housing (base), 9: touch roller, 10:
traverse device, 11: motor shaft, 11f: flange portion,
12, 12a, 12b: rotor or rotor member, 13: motor hous-
ing, 14: stator, 15: brake disc, 16a, 16b: bearing, 17:
balance-correcting portion, 21: touch roller shaft,
22a, 22b: bearing, 23: touch roller drive motor, 24:
motor shaft, 24f: flange portion, 25, 25a, 25b: rotor
or rotor member, 26: housing (base), 27: stator, 28:
balance-correcting portion, 100: yarn winder, 101:
bobbin, 102: bobbin holder, 103: spindle, 104: bob-
bin holder drive motor, 105: motor shaft, 106: rotor,
107: housing (base), 108: stator, 109: brake disc,
110: tubular support, 111: bobbin, 112: yarn pack-
age, 113: touch roller, 114: touch roller shaft, 115:
touch roller drive motor, 116: rotor, 120: yarn winder

THE BEST MODES FOR CARRYING OUT THE
INVENTION

[0029] At first, conventional yarn winders and prob-
lems thereof are described below in reference to Figs.
10 through 13.
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[0030] In Figs. 10 and 11, a yarn winder 100 has a
housing (base) 107, and the housing 107 contains a mo-
tor 104 for driving to rotate a spindle 103. The motor 104
has a motor shaft 105, a rotor 106 mounted around the
motor shaft 105 and a stator 108 corresponding to the
rotor 106. Both ends of the motor shaft 105 extend out-
side the housing 107 respectively. A brake disc 109 is
provided at one of the ends and a spindle 103 is con-
nected at the other end through a coupling.

[0031] On the other hand, on a lateral face of the
housing 107, a tubular support 110 for rotatably support-
ing the spindle 103 is fixedly provided, and bearings are
interposed between the outer circumferential face of the
spindle 103 and the inner circumferential face of the tu-
bular support 110.

[0032] The tip of the spindle 103 is fastened to an in-
side boss of a bobbin holder 102. Around the bobbin
holder 102, bobbins 101 are mounted through a bobbin
engaging and disengaging mechanism. In Fig. 10, eight
bobbins 101 are shown. Yarn packages are formed on
the bobbins 101 by rotation of the bobbin holder 102
which is accomplished by the motor 104.

[0033] For improving productivity of yarn packages
based on use of a conventional yarn winder, there is a
method using higher yarn winding speed obtained by
making rotation of the bobbin holder 102 in higher or a
method increasing the number of bobbins 101 mounted
on the bobbin holder 102 by making it longer .

[0034] To meet the requirement of enhancing the
speed of the bobbin holder 102 or using a longer bobbin
holder 102, how to reduce the vibration of the bobbin
holder 102 caused in this case is a problem.

[0035] Substantially the same yarn winder as the
winder of Fig. 10 is disclosed in JP-B-7-33206 (EP-B-
234844 or US-A-4852819).

[0036] In the known apparatus, balance-correcting
faces are provided at three positions (A, B and C of Fig.
10) corresponding to both ends and the central portion
of the bobbin holder 102 in the axial direction, for field
balance correction, in order to pass the primary critical
speed at small vibration and to keep the vibration level
low in the working speed range between the primary crit-
ical speed and the secondary critical speed. It is de-
scribed in the document that with this constitution, yarns
can be wound at a yarn winding speed of 6,000 m/min.
[0037] In addition to the above balance-correcting
faces, in the known apparatus, it is also proposed to
form a balance-correcting face in the brake disc 109 at-
tached to the motor shaft 105 of the motor 104 driving
the bobbin holder 102, for field balancing.

[0038] Figs. 12 and 13 show a yarn winder 120 known
in public in which a touch roller for giving a face pressure
to the yarn packages is provided.

[0039] In the winder 120, the bobbin holder mounted
with eight bobbins 111, the spindle for rotating the bob-
bin holder and the motor for rotating the spindle exist
but are not illustrated. They are substantially the same
as those illustrated in Figs. 10 and 11.
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[0040] In the winder 120, yarn packages 112 are
formed around the bobbins 111. Atouch roller 113 is pro-
vided to rotate in contact with the outer circumferential
faces of the yarn packages 112. The touch roller 113
has a touch roller shaft 114, and is rotatably supported
by bearings 121 and 122. The bearings 121 and 122 are
attached to a base (not illustrated).

[0041] A motor 115 drives the touch roller shaft 114
for rotating it. In Fig. 12, the rotor 116 of the motor 115
connected to the touch roller shaft 114 is shown, and
the stator of the motor 115 is omitted to show.

[0042] When the yarns are wound at a higher speed,
the touch roller 113 is also rotated at a higher speed.
When a longer bobbin holder is used, the touch roller
113 used is also longer. To meet the requirement of rais-
ing the speed of the touch roller 113 or using a longer
touch roller 113, how to reduce the vibration of the touch
roller 113 caused in this case is a problem.

[0043] An example of the invention to solve the prob-
lem is described below in reference to drawings.
[0044] In Figs. 1 and 2, a yarn winder 1 includes a
bobbin holder 5 to be mounted with bobbins 2, a spindle
6 connected with the bobbin holder 5 for rotating the
bobbin holder 5 and a motor 7 connected with the spin-
dle 6 for rotating the spindle 6. The motor 7 is provided
in a housing (base) 8. Yarns 3 are wound around the
bobbins 2 mounted on the bobbin holder 5 by means of
rotation of the bobbin holder 5 and a yarn traverse de-
vice 10, and yarn packages 4 are formed thereon.
[0045] The yarn winder 1 of this example is provided
with a touch roller 9 for giving a face pressure to the yarn
packages 4.

[0046] The motor 7 comprises a motor shaft 11 as
shown in Fig. 2, a rotor 12 integrally rotating with the
motor shaft 11 and a stator 14 fixed in a motor housing
13. At one end of the motor shaft 11, a brake disc 15 for
the motor 7 is provided.

[0047] In Fig. 3, the motor shaft 11 is rotatably sup-
ported by the bearings 16a and 16b installed in the mo-
tor housing 13 at both ends of the motor shaft 11 in the
axial direction. The motor shaft 11 is connected with the
spindle 6 at the shaft end on the bearing 16a side.
[0048] The rotor 12 of the motor 7 shown in Fig. 3 is
split into two rotor members 12a and 12b in the axial
direction. The overall length L of the rotor 12 in the axial
direction is the maximum width in the axial direction of
the rotor members constituting the rotor 12 necessary
for functioning as a rotor.

[0049] A balance-correcting portion 17 is located with-
in a range of £L/3 in the axial direction from the center
Pc of the overall length L of the rotor 12. At the balance-
correcting portion 17, the balance is corrected.

[0050] Inthis example, the balance-correcting portion
17 is provided on the outer circumferential face of the
flange portion 11f formed around the motor shaft 11 be-
tween the rotor members 12a and 12b, and the balance
is corrected there. The balance is corrected by a method
of partially removing the outer circumferential face of the
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flange portion 11f, or building up on the outer circumfer-
ential face of the flange portion 11f, or attaching a weight
to it.

[0051] The balance-correcting portion 17 is selected
at the position corresponding to the center Pc of the
overall length L, but the position can be changed within
a range of £L/3 from the center Pc in the axial direction.
If the position is within this range, a desired balance cor-
rection effect can be obtained.

[0052] Figs. 4 and 5 show the touch roller portion of
a yarn winder. In Figs. 4 and 5, the touch roller 9 has a
rotating shaft 21, and one end of the rotating shaft 21 is
rotatably supported by a bearing 22b, while the other
end is connected with one end of the motor shaft 24 of
a touch roller drive motor 23. The other end of the motor
shaft 24 is rotatably supported by a bearing 22a. A motor
23 and the bearing 22a are contained in a housing 26.
The motor shaft 24 is mounted with a rotor 25 integrally
rotating with the motor shaft 24, and a stator 27 posi-
tioned to oppose the rotor 25 is fixed in the housing 26.
[0053] The rotor 25 of the motor 23 is split into two
rotor members 25a and 25b in the axial direction as
shown in Fig. 5. The overall length L of the rotor 25 in
the axial direction is the maximum width in the axial di-
rection of the rotor members constituting the rotor nec-
essary for the rotor 25 to function as a rotor.

[0054] A balance-correcting portion 28 is positioned
in a range of £L/3 in the axial direction from the center
Pc of the overall length L of the rotor 25. At the balance-
correcting portion 28, the balance is corrected.

[0055] Inthis example, the balance-correcting portion
28 is provided at the outer circumferential face of the
flange portion 24f formed around the motor shaft 24 be-
tween the rotor members 25a and 25b, and at this por-
tion, the balance is corrected. The balance can be cor-
rected by a method of partially removing the outer cir-
cumferential face of the flange portion 24f, or building
up on the outer circumferential face of the flange portion
24f, or attaching a weight to it.

[0056] The balance-correcting portion 28 is selected
at the position corresponding to the center Pc of the
overall length L, but the position can be changed within
a range of £L/3 from the center Pc in the axial direction.
If the position is within this range, a desired balance cor-
rection effect can be obtained.

Example 1

[0057] Eightbobbins 2, each having aninnerdiameter
of 110 mm, an outer diameter of 126 mm and a length
of 150 mm, were mounted around the bobbin holder 5,
and while a face pressure was applied to the yarn pack-
ages 4 using the touch roller 9 with an outer diameter of
65 mm, the yarn packages 4 were formed around the
bobbins. The rotating speed of the motor 7 was raised
from the standstill condition to the rotating speed corre-
sponding to a yarn winding speed of 7,000 m/min at
which the yarns were wound around the bobbins 2. At
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this point of time, the speed of the spindle 6 was 17,700
rom and the speed of the touch roller 9 was 34,300 rpm.
[0058] The vibration in this period of time was meas-
ured at near the bearings 16a and 16b of the motor shaft
11. The measured results are shown in Fig. 6. The
speed (rpm) of the spindle 6 is chosen as the abscissa
(X), and the measured vibration amplitude (um), as the
ordinate (Y).

[0059] As shown in Fig. 6, the spindle 6 was raised in
speed to pass the low speed region of the primary and
the secondary critical speeds at small vibration ampli-
tudes and could be raised up to a spindle speed of
17,700 rpm corresponding to a yarn winding speed of
7,000 m/min without any problem.

Comparative Example 1

[0060] The conventional yarn winder free from the
balance-correcting portion 17 shown in Fig. 3 was used
to raise the spindle speed as described for Example 1.
The results are shown in Fig. 7. In Fig. 7, the spindle
speed (rpm) is chosen as the abscissa (X), and the
measured vibration amplitude (um), as the ordinate (Y)
[0061] AsshowninFig. 7, the vibration level was gen-
erally high, and after the spindle speed reached about
16,000 rpm, the vibration amplitude began to rise. So,
the spindle speed could not be raised up to 17,700 rpm.

Example 2

[0062] Under the same conditions as described for
Example 1, the speed of the touch roller 9 was raised.
During this period of time, the vibration of the touch roller
9 was measured at near the bearings 22a and 22b of
the touch roller 9. The measured results are shown in
Fig. 8. In Fig. 8, the speed (rpm) of the touch roller 9 is
chosen as the abscissa (X), and the measured vibration
amplitude (um), as the ordinate (Y).

[0063] AsshowninFig.8,the speed of the touch roller
9 could be raised up to 34,300 rpm corresponding to a
yarn winding speed of 7,000 m/min without any problem.
During the speedup, even at the primary, secondary and
tertiary critical speeds, no especially large vibration oc-
curred.

Comparative Example 2

[0064] The conventional yarn winder free from the
balance-correcting portion 28 shown in Fig. 5 was used
to raise the speed of the touch roller as described for
Example 2. The results are shown in Fig. 9. In Fig. 9,
the speed (rpm) of the touch roller is chosen as the ab-
scissa (X), and the measured vibration amplitude (um),
as the ordinate (Y).

[0065] As shown in Fig. 9, the critical speeds of low
orders could be passed with the balance corrected by
means of the touch roller body. However, in modes of
higher orders, the vibration caused by the unbalance of
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the rotor became remarkable to reach the base of the
quaternary critical speed curve. So, the winder could not
be tested up to a touch roller speed of 34,300 rpm cor-
responding to a yarn winding speed of 7,000 m/min.

INDUSTRIAL APPLICABILITY

[0066] The yarn winder, the method for producing a
yarn package and the motor of the invention solve the
vibration problem of a motor caused when the yarn
winding speed is higher, for example, when yarns are
wound at a speed of 7,000 m/min or higher, by correcting
the balance at a specific position of the rotor per se of
the motor or at a motor shaft portion between rotor mem-
bers, for allowing high speed yarn winding, thereby en-
hancing yarn productivity.

Claims

1. A yarn winder comprises a bobbin holder to be
mounted with bobbins, a spindle for rotating said
bobbin holder and a motor for rotating said spindle,
wherein a balance-correcting portion is provided
within a range of £L/3 in the axial direction from the
center of the overall length in the axial direction of
a rotor of said motor, where L denotes the overall
length.

2. A yarn winder comprises a bobbin holder to be
mounted with bobbins, a touch roller for giving a
face pressure to yarn packages formed around said
bobbins and a motor for rotating said touch roller,
wherein a balance-correcting portion is provided
within a range of +L/3 in the axial direction from the
center of the overall length in the axial direction of
a rotor of said motor, where L denotes the overall
length.

3. The yarn winder according to claim 1 or 2, wherein
said rotor is split into plural rotor members in the
axial direction on the overall length.

4. The yarn winder according to claim 3, wherein said
balance-correcting portion is provided between
said plural rotor members.

5. The yarn winder according to any one of claims 1
through 4, wherein said motor is an induction motor.

6. A method for producing a yarn package comprising
the steps of mounting bobbins on the bobbin holder
of the yarn winder defined in any one of claims 1
through 5, rotating a rotational driving shaft by the
motor, winding a running yarn coming from a yarn
supply source on the bobbins rotated by rotation of
the driving shaft, and forming a yarn package on
each of the bobbins.
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7.

10.

1.

The method for producing a yarn package accord-
ing to claim 6, wherein a running speed of the run-
ning yarn is not less than 7,000 m/min.

A motor comprises a stator, a rotor and a motor
shaft mounted with the rotor, wherein a balance-
correcting portion is provided within a range of £L/
3 in the axial direction from the center of the overall
length in the axial direction of said rotor of said mo-
tor, where L denotes the overall length.

The motor according to claim 8, wherein said rotor
is split into plural rotor members in the axial direc-
tion on the overall length.

The motor according to claim 9, wherein said bal-
ance-correcting portion is provided between said
plural rotor members.

The motor according to any one of claims 8 through
10. wherein said motor is an induction motor.
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