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(54) BOBBIN WINDER

(57)  Provided is a yarn winding machine configured
to detect a core tube length of a yarn supply bobbin to
thereby correctly obtain the amount of yam wound on the
yam supply bobbin.

In a yam supply bobbin holder, a yam supply bobbin 16
having a yam wound on a core tube thereof is set. A
winding part winds, into a package, the yam drawn out
from the yam supply bobbin. A core tube detection sensor W
detects a core tube length of the yam supply bobbin set
in the yam supply bobbin holder. A stepping motor is
configured to move the core tube detection sensor in a
longitudinal direction of the core tube and to control the
amount of movement thereof. A calculation part calcu-
lates the core tube length based on the amount of move-
ment of the core tube detection sensor moved by the
stepping motor.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a configuration
for detecting a core tube length of a yam supply bobbin
that is supplied to a yam winding machine.

BACKGROUND ART

[0002] Conventionally known is such a configuration
of a yam winding machine that the amount of wound yam
wound into a package by a winding part is subtracted
from the amount of yam wound on a yam supply bobbin
at a time of start of the winding, to thereby calculate the
amount of remaining yam remaining on the yam supply
bobbin and control each part in accordance with the
amount of remaining yam. This type of the yam winding
machine is disclosed in JP5078016(A) and
JP2003002540(A). In a configuration disclosed in
JP5078016(A), an unwinding assist device is controlled
based on the amount of remaining yam remaining on a
yam supply bobbin. In a configuration disclosed in
JP2003002540(A), a tension applying device is control-
led based on the amount of remaining yam remaining on
a yam supply bobbin.

[0003] There can also be mentioned JP1231769(A),
disclosing such a configuration that a sensor for detecting
the amount of remaining yarn remaining on a yam supply
bobbin is provided and the amount of remaining yam is
calculated based on a detection signal of the sensor. In
a configuration disclosed in JP1231769(A), a signal is
generated when the amount of yam of the yarn supply
bobbin falls below a predetermined amount.

SUMMARY OF THE INVENTION

[0004] In the configurations of JP5078016(A) and
JP2003002540(A), itis necessary that the amount of yam
at a time of start of the winding is preliminarily inputted
to a yarn winding machine, in order to calculate the
amount of remaining yam remaining on the yam supply
bobbin. Here, the amount of yam wound on the yam sup-
ply bobbin varies depending on the length of a core tube
on which the yam is wound. Accordingly, if a kind (the
length of the core tube) of the yam supply bobbin to be
subjected to a winding operation is different, a set value
of the amount of wound yarn (the core tube length) has
to be changed. Additionally, for example, in a case where
yam supply bobbins in which the core tube lengths are
variously different are supplied, or in a case where an
operator incorrectly inputs the value of the amount of
wound yam, a large difference may occur between the
amount of wound yam set in the yam winding machine
and the amount of yam actually wound on the yam supply
bobbin. Controlling each part based on the amount of
remaining yam calculated in such a state may adversely
affect the quality of a package. In this respect, in the
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configuration of JP1231769(A), the actual amount of re-
maining yam is detected by the sensor, but the amount
of remaining yarn (the amount of wound yam) at a time
of start of the winding operation cannot be calculated,
and therefore it is difficult to continuously perform a prac-
tical, detailed control.

[0005] The present invention is made in view of the
circumstances described above, and an object of the
present invention is to provide a yam winding machine
configured to detect a core tube length of a yarn supply
bobbin to thereby correctly obtain the amount of yam
wound on the yarn supply bobbin.

[0006] The problem to be solved by the present inven-
tion is as described above, and next, means for solving
the problem and effects thereof will be described.
[0007] An aspect of the present invention provides a
yarn winding machine configured as follows. That is, a
yam winding machine includes a bobbin set part, a wind-
ing part, and a core tube detection part. In the bobbin set
part, a yam supply bobbin having a yam wound on a core
tube thereof is set. The winding part winds, into a pack-
age, a yam drawn out from the yam supply bobbin. The
core tube detection part detects a core tube length of the
yam supply bobbin set in the bobbin set part.

[0008] Accordingly, the core tube length of the yam
supply bobbin can be detected by the core tube detection
part. This can save the trouble of inputting a set value of
the core tube length to the yam winding machine, thus
reducing a burden on an operator. Additionally, a value
obtained by actual measurement of the core tube length
is used for a control. This can avoid occurrence of an
inappropriate control due to an input error, as compared
with a conventional manual input.

[0009] The yam winding machine is preferably config-
ured as follows. That is, the yam winding machine in-
cludes a storage part and an updating part. The storage
part stores the core tube length detected by the core tube
detection part. Upon setting of a yam supply bobbin in
the bobbin set part, the updating part updates the core
tube length stored in the storage part with a newly de-
tected core tube length.

[0010] Accordingly, if the core tube length of the yarn
supply bobbin set in the yam winding machine is once
detected and stored in the storage part, then the core
tube length can be easily obtained by referring to this
storage content and can be used for various kinds of
calculations. Even in a case where the core tube length
set in the yam winding machine is not constant, the yam
can be appropriately wound flexibly according to a
change in the core tube length, because the updating
part updates the content of the storage part each time
the core tube is set.

[0011] The yarn winding machine is preferably config-
ured as follows. That is, the yarn winding machine in-
cludes a driving part and a calculation part. The driving
part is configured to move the core tube detection part
in a longitudinal direction of the core tube and to control
the amount of movement thereof. The calculation part
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calculates the core tube length based on the amount of
movement of the core tube detection part.

[0012] Accordingly, the core tube length can be easily
and correctly calculated based on the amount of move-
ment of the core tube detection part moved by the driving
part.

[0013] The yam winding machine is preferably config-
ured as follows. That is, the yarn winding machine in-
cludes an unwinding assist device for controlling a bal-
loon that occurs when the yarn is drawn out from the yarn
supply bobbin. The unwinding assist device includes a
contact member configured to be in contact with the bal-
loon, and a chase portion detection part for detecting a
chase portion of the yam supply bobbin. The driving part
moves the contact member in the longitudinal direction
of the core tube, and thereby moves the core tube de-
tection part integrally with the contact member.

[0014] Accordingly, a function for correctly detecting
the core tube length can be achieved by a small number
of parts, because the configuration of the unwinding as-
sist device for controlling the balloon is utilized. Addition-
ally, the amount of remaining yam of the yam supply bob-
bin can be easily calculated based on the position of the
chase portion relative to the core tube length. Therefore,
even in a case where the yam supply bobbin that is not
full is set in the bobbin set part, the amount of remaining
yam of this yam supply bobbin can be appropriately cal-
culated.

[0015] The yam winding machine preferably includes
a driving force conversion mechanism for converting ro-
tation of a motor shaft included in a motor that serves as
the driving part into linear movement of the core tube
detection part.

[0016] Accordingly, by using the motor that can elec-
trically control a rotation angle, the core tube detection
part can be linearly moved. Therefore, the core tube
length can be precisely measured.

[0017] The yam winding machine is preferably config-
ured as follows. That is, the yam winding machine in-
cludes a tension applying device for applying a tension
to the yam being wound into the package. The tension
applying device performs a tension control in accordance
with the core tube length detected by the core tube de-
tection part.

[0018] Accordingly, the core tube length of the yarn
supply bobbin set in the bobbin set part is actually meas-
ured and used for the control, and thereby the tension
control more accurately reflecting a real status can be
performed.

[0019] The yam winding machine is preferably in-
cludes a determination part for determining whether or
not the yam supply bobbin is out of a set position in the
bobbin set part based on a detection signal of the core
tube detection part.

[0020] Accordingly, a function for determining whether
or not the yarn supply bobbin is set in an appropriate
position can be achieved by a simple configuration using
the core tube detection part.

10

15

20

25

30

35

40

45

50

55

[0021] Inthe yam winding machine, itis preferable that
in a case where the determination part determines that
the yam supply bobbin is out of the set position in the
bobbin set part, a winding operation of the winding part
is suspended.

[0022] This can prevent a situation where the winding
operation is performed while the yarn supply bobbin is
out of the set position.

[0023] The yam winding machine preferably includes
a notification section for notifying a deviation of the yam
supply bobbin from the set position in the bobbin set part.
[0024] This enables the operator to quickly recognize
the deviation of the yam supply bobbin from the set po-
sition.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025]

FIG. 1 is a side view of a winder unit provided in an
automatic winder according to one embodiment of
the present invention.

FIG. 2 is a front elevational view showing an outline
configuration of the winder unit.

FIG. 3is an enlarged perspective view showing con-
figurations of an unwinding assist device and a core
tube detection sensor.

FIG. 4 is a side cross-sectional view schematically
showing the positional relationship between a yam
supply bobbin and a movable member at a time when
the yam supply bobbin is set in a yam supply bobbin
holder.

FIG. 5 is a side cross-sectional view schematically
showing a situation where the core tube detection
sensor detects the length of a core tube.

FIG. 6 is a side cross-sectional view schematically
showing a situation where a chase portion detection
sensor detects a chase portion of the yam supply
bobbin.

FIG. 7 is a side cross-sectional view schematically
showing a situation where the core tube detection
sensor detects a deviation of the yam supply bobbin
from a set position.

EMBODIMENT FOR CARRYING OUT THE INVENTION

[0026] Next, an embodiment of the invention will be
described.
[0027] In a winder unit 10 shown in FIGS. 1 and 2, a

yam 20 unwound from a yarn supply bobbin 21 is, while
being traversed, wound on a winding bobbin 22, to form
a package 30 having a predetermined length and a pre-
determined shape. An automatic winder (yarn winding
machine) of this embodiment includes a plurality of wind-
er units 10 arranged side by side, and a machine control
apparatus 90 arranged at one end in a direction in which
the winder units 10 are arranged side by side. The ma-
chine control apparatus 90 includes a display screen (no-
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tification section) 91 configured to display a status of a
winding operation of each winder unit 10.

[0028] Eachofthewinderunits 10includes a unitframe
11 (FIG. 1) provided at one of left and right sides in a
front view, and a winding unit main body 16 provided
lateral to the unit frame 11. The winder unit 10 also in-
cludes a unit control section 50 for controlling each part
of the winding unit main body 16.

[0029] The winding unit main body 16 includes a wind-
ing part 17 composed of a cradle 23 that is configured to
have the winding bobbin 22 mounted thereon and a
traverse drum 24 that traverses the yam 20 and drives
the winding bobbin 22. The winding unit main body 16
also includes various devices provided in a yam travel
path between the yam supply bobbin 21 and the traverse
drum 24. To be specific, in the yam travel path, an un-
winding assist device 12, a tension applying device 13,
a yam joining device (yam joining part) 14, and a clearer
head 49 of a clearer (yam quality measuring instrument)
15 are provided in this order from the yam supply bobbin
21 side to the traverse drum 24 side.

[0030] AsshowninFIG. 1, a magazine type feeder 60
to which an operator feeds the yam supply bobbin 21 is
arranged at the front side of the winding unit main body
16. The magazine type feeder 60 includes a magazine
holder 61 that obliquely extends out from a lower portion
of the winder unit 10 upward and frontward, and a bobbin
storage 62 that is mounted at the distal end of the mag-
azine holder 61.

[0031] Thebobbin storage 62includes amagazine can
63. In the magazine can 63, a plurality of storage holes
are formed in a circular arrangement. In each of the stor-
age holes, a feed bobbin 70 can be set in an inclined
posture. The magazine can 63 is configured to intermit-
tently perform rotational feed driving by means of a motor
not shown. By the intermittent driving of the magazine
can 63 and an opening-closing operation of a control
valve, not shown, provided in the magazine can 63, the
feed bobbin 70 can be dropped one by one onto a bobbin
supply path, not shown, provided in the magazine holder
61. The feed bobbin 70 supplied to the bobbin supply
path is guided to a yam supply bobbin holder (bobbin set
part) 71 while being kept in the inclined posture.

[0032] The yam supply bobbin holder 71 includes turn-
ing means not shown for, after the feed bobbin 70 is re-
ceived from the bobbin supply path, turning so as to raise
the feed bobbin 70 from the inclined posture to an upright
posture. This enables the feed bobbin 70 to be appropri-
ately supplied, as the yarn supply bobbin 21, to a set
position (position shown in FIGS. 1 and 2) located in a
lower portion of the winding unit main body 16, so that
the winder unit 10 performs the winding operation.
[0033] The automatic winder of this embodiment is
configured to form the package 30 while performing yam
joining on yarns of a plurality of yam supply bobbins 21.
Here, the shape of the yam supply bobbin 21 used is not
necessarily exactly constant. That is, the size of a core
tube of the yarn supply bobbin 21 is set so as to satisfy
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a predetermined condition (for example, that the length
of the core tube is within a predetermined range), but it
may slightly vary depending on a manufacturer or the
like. In this respect, in this embodiment, even in a case
where the yarn supply bobbins 21 in which the lengths
of the core tubes are variously different are set in the
magazine can 63 and used, an appropriate control can
be performed to wind the yam, as detailed later.

[0034] The unwinding assistdevice 12 assists unwind-
ing of the yarn 20 by bringing a movable member 76 into
contact with a balloon formed above the yam supply bob-
bin 21 by means of rotation and centrifugal force of the
yam unwound from the yam supply bobbin 21 to thereby
appropriately control the size of the balloon. In the un-
winding assist device 12, a core tube detection sensor
81 for detecting the length of a core tube 95 of the yam
supply bobbin 21 is mounted.

[0035] The unit control section 50 is configured to cal-
culate a core tube length of the yam supply bobbin 21
set in the yam supply bobbin holder 71, based on a de-
tection signal from the core tube detection sensor 81,
and to set the amount of wound yarn wound on the yarn
supply bobbin 21 based on the core tube length thus
calculated. Configurations of the unwinding assist device
12 and the core tube detection sensor 81 and a detailed
process of the unit control section 50 will be described
later.

[0036] The tension applying device 13 applies a pre-
determined tension to the traveling yam 20. In this em-
bodiment, the tension applying device 13 is configured
as gate type one in which movable comb teeth are ar-
ranged relative to fixed comb teeth. The movable comb
teeth are configured to be rotated by a rotary solenoid
such thatthe comb teeth can be broughtinto engagement
with or disengagement from each other. The tension of
the yam being wound is controlled by the tension applying
device 13, and thereby the quality of the package 30 can
be improved.

[0037] The tension applying device 13 is electrically
connected to a tension applying device control section
82. By an electrical control signal generated by the ten-
sion applying device control section 82, the strength of
the tension applied to the yam 20 by the tension applying
device 13 is controlled (tension control).

[0038] The tension applying device control section 82
performs the tension control in accordance with the
amount of remaining yam remaining on the yam supply
bobbin 21. More specifically, the tension applying device
control section 82 controls the tension applying device
13 such that an increased force is applied to the yam 20,
in an initial stage of an unwinding operation of the yam
supply bobbin 21 in a full wound state (when a large
amount of yam remains). On the other hand, the tension
applying device control section 82 controls the tension
applying device 13 such that an weakened tension is
applied to the yam 20, in a late stage of the unwinding
operation of the yam supply bobbin 21 (when a small
amount of yam remains). This can suppress a tension
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increase which would occur when the amount of yam
remaining on the yam supply bobbin 21 decreases, and
thus the tension of the yam 20 is stabilized.

[0039] For example, at a time of yam cutting that is
performed by the clearer 15 upon detection of a yam
defect, or at a time of yam breakage during unwinding
from the yam supply bobbin 21, the yam joining device
14 joins a lower yam of the yam supply bobbin 21 to an
upper yam of the package 30. As the yam joining device
14, one using a fluid such as a compressed air, or me-
chanical one, may be used.

[0040] The clearer 15 includes the clearer head 49 in
which a sensor for detecting the diameter of the yam 20
is arranged, and an analyzer 52 for processing a yam
diameter signal outputted by the sensor. The clearer 15
monitors the yam diameter signal supplied from the sen-
sor, to thereby detect a yam defect (yam fault) such as
a slub. A cutter 39 is arranged near the clearer head 49,
for cutting the yam 20 when the clearer 15 detects a yam
defect.

[0041] A lower yam guide pipe 25 for catching and
guiding the lower yam of the yam supply bobbin 21 and
an upper yam guide pipe (yam end catching part) 26 for
catching and guiding the upper yam of the package 30
are provided at the lower and upper sides of the yam
joining device 14, respectively. A suction port 32 is
formed at the distal end of the lower yam guide pipe 25,
and a suction mouth 34 is provided at the distal end of
the upper yam guide pipe 26. An appropriate negative
pressure source is connected to each of the lower yam
guide pipe 25 and the upper yarn guide pipe 26, thus
applying a suction flow to the suction port 32 and the
suction mouth 34.

[0042] In this configuration, at a time of yam breakage
or yam cutting, the suction port 32 of the lower yam guide
pipe 25 catches the lower yarn at a position shown in
FIGS. 1 and 2, and then rotates upward around a shaft
33 to thereby guide the lower yam to the yam joining
device 14. Substantially simultaneously with this, the up-
per yam guide pipe 26 rotates upward around a shaft 35
from a position shown in FIGS. 1 and 2, thus catching,
by the suction mouth 34, the upper yam unwound from
the package 30 that is reversed by a drum driving motor
53. Subsequently, the upper yam guide pipe 26 rotates
downward around the shaft 35, to thereby guide the upper
yam to the yam joining device 14. Then, the yam joining
device 14 joins the lower yam and the upper yam to each
other.

[0043] As showninFIG. 2, the yam unwound from the
yam supply bobbin 21 is wound on the winding bobbin
22 that is arranged at the downstream side of the yam
joining device 14. The winding bobbin 22 is driven in ro-
tation by rotational driving of the traverse drum 24 that
is opposed to the winding bobbin 22. A traverse groove
27 is formed in an outer peripheral surface of the traverse
drum 24, and this traverse groove 27 enables the yam
20 to be traversed across a predetermined width. As
shown in FIG. 2, the traverse drum 24 is coupled to a
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motor shaft of the drum driving motor (drum rotational
driving section) 53, and an operation of the drum driving
motor 53 is controlled by a motor control section 54. The
motor control section 54 is configured to perform a control
for operating and stopping the drum driving motor 53
based on a signal supplied from the unit control section
50.

[0044] A rotation sensor 42 is mounted to the traverse
drum 24, and the rotation sensor 42 is electrically con-
nected to the analyzer 52 provided in the clearer 15. The
rotation sensor 42 is configured as, for example, a rotary
encoder, and configured to transmit a rotation pulse sig-
nal to the analyzer 52 each time the traverse drum 24 is
rotated through a predetermined angle. The analyzer 52
obtains a yarn winding speed based on the number of
rotation pulse signals inputted per unit time, and uses it
for the determination of a yam defect. The unit control
section 50 calculates the amount of wound yam based
on the rotation pulse signal that is obtained via the ana-
lyzer 52. The amount of wound yam is also used for the
calculation of the amount of remaining yam remaining on
the yarn supply bobbin 21.

[0045] In the above-described configuration, a bobbin
is supplied from the magazine type feeder 60 to the yam
supply bobbin holder 71, and then the winding bobbin 22
is driven to wind, on the winding bobbin 22, the yarn 20
unwound from the yam supply bobbin 21, so that the
package 30 having a predetermined length is formed.
[0046] Next, configurations of the unwinding assist de-
vice 12 and the core tube detection sensor 81 will be
described with reference to FIGS. 3 to 6.

[0047] AsshowninFIGS. 1and 2,the unwinding assist
device 12 of this embodiment includes, as a main con-
figuration, a fixed member 75, a driving force conversion
mechanism 85, a movable member 76, a stepping motor
(driving part) 79, and a chase portion detection sensor
80. As mentioned above, the core tube detection sensor
81 is provided in the unwinding assist device 12.
[0048] The fixed member 75 is fixed to the unit frame
11. A restriction part (not shown) for controlling the bal-
loon is formed below the fixed member 75. The yam
drawn out from the yam supply bobbin 21 is guided
through the restriction part to the tension applying device
13.

[0049] The driving force conversion mechanism 85 is
for converting a rotation-direction force of the stepping
motor 79 into a line-direction force, and includes an ele-
vator part 78 and a screw shaft 77. The screw shaft 77
is arranged in the vertical direction (that is, a direction
parallel to a longitudinal direction of the yam supply bob-
bin 21 being set), and supported in a rotatable manner.
The elevator part 78 has a substantially inverted-U shape
in a front view. The elevator part 78 can hold the movable
member (contact member) 76 having a cylindrical shape.
[0050] Theelevatorpart78is supported on a mounting
member 74. The mounting member 74 is cut to form a
screw hole therein, and the screw shaft 77 is screwed
into the screw hole so that the elevator part 78 is mounted
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to the screw shaft 77. A motor shaft of the stepping motor
79 is coupled to one end portion of the screw shaft 77.
Movement of the elevator part 78 in a rotation direction
is restricted by appropriate means, in order to prevent
the elevator part 78 from rotating integrally with the screw
shaft 77.

[0051] In this configuration, the stepping motor 79 is
driven to rotate the screw shaft 77, and thereby the ele-
vator part 78 moves upward or downward along the axial
direction of the screw shaft 77. At a time of setting a new
yam supply bobbin 21 or at a time of performing a yam
joining operation, the stepping motor 79 is appropriately
controlled to cause the movable member 76 (elevator
part 78) to wait in a waiting position located above the
yam supply bobbin 21. In a case where the setting of the
yam supply bobbin 21 is completed or in a case where
the yam joining operation is completed, the stepping mo-
tor 79 is controlled to cause the movable member 76 to
move down from the waiting position and estabilish a
predetermined positional relationship relative to the
chase portion of the yam supply bobbin 21. Here, the
chase portion means an inclined part of a yam layer
formed on the yam supply bobbin 21 that is positioned
at the unwinding side of the yam 20.

[0052] The stepping motor 79 is electrically connected
to the stepping motor control section 83. The stepping
motor control section 83 controls the stepping motor 79
by means of a drive pulse signal. The stepping motor
control section 83 is connected to the unit control section
50, and the unit control section 50 can perform the control
of the respective parts such as the yam joining device 14
and the clearer 15 in conjunction with the control of the
unwinding assist device 12.

[0053] The chase portion detection sensor (chase por-
tion detection part) 80 is for detecting the chase portion
of the yam supply bobbin 21. In this embodiment, the
chase portion detection sensor 80 is configured as a
transmission type photosensor including a light emitting
part 80a and a light receiving part 80b. A detection signal
of detection by the chase portion detection sensor 80 is
inputted to the unit control section 50.

[0054] The core tube detection sensor 81 (core tube
detection part) is for detecting the length of the core tube
95 of the yarn supply bobbin 21. In this embodiment, the
core tube detection sensor 81 is, similarly to the chase
portion detection sensor 80, configured as a transmission
type photosensor including a light emitting part 81a and
a light receiving part 81b. In a side view, the core tube
detection sensor 81 is arranged at the center of the ele-
vator part 78, in order to detect the center of the core
tube 95. Both the core tube detection sensor 81 and the
chase portion detection sensor 80 are arranged in the
elevator part 78, and the two sensors move up and down
simultaneously with the upward and downward move-
ment of the elevator part 78. A detection signal of detec-
tion by the core tube detection sensor 81 is inputted to
the unit control section 50.

[0055] As shown in FIG. 2, the unit control section 50
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includes a processing part 84 for performing various
processes based on the detection signal of the core tube
detection sensor 81. The processing part 84 includes a
calculation part 87, an updating part 88, and a determi-
nation part 89. The unit control section 50 also includes
a storage part 86 for storing the core tube length that is
calculated based on the detection signal of the core tube
detection sensor 81.

[0056] The calculation part 87 performs a process of
calculating the core tube length based on the driving
amount of the stepping motor 79 (the amount of move-
ment of the core tube detection sensor 81 moved by the
stepping motor 79). More specifically, the unit control
section 50 firstly controls the stepping motor 79, to move
the elevator part 78 to the waiting position. Then, while
monitoring a state of the core tube detection sensor 81,
the unit control section 50 rotates the stepping motor 79
to move down the elevator part 78 at a predetermined
speed. At this time, the number of drive pulses transmit-
ted to the stepping motor 79 is counted by an appropriate
counter.

[0057] Then, at a time point when the elevator part 78
moves down through a certain distance from the waiting
position, the core tube detection sensor 81 detects the
core tube, and then the calculation part 87 calculates a
downward movement distance (distance moved) of the
core tube detection sensor 81 based on a drive pulse
count value of the stepping motor 79 (that is, a rotation
angle of the screw shaft 77) and the pitch of the screw
shaft 77. Then, the calculation part 87 subtracts the ob-
tained downward movement distance from a predeter-
mined distance, and thereby obtains the core tube length
of the yam supply bobbin 21.

[0058] The unitcontrol section 50 controls the stepping
motor 79 so as to continuously move down the elevator
part 78 even after the core tube detection sensor 81 de-
tects the core tube. Then, at a time point when the ele-
vator part 78 moves down through a certain distance from
the waiting position, the chase portion detection sensor
80 detects the chase portion, and thus the calculation
part 87 obtains the position of the chase portion in sub-
stantially the same manner as the case of the core tube
detection sensor 81 described above.

[0059] Inthe above-described manner, the calculation
part 87 obtains the core tube length and the position of
the chase portion, and then calculates the amount of
wound yam (the amount of remaining yam) of the yam
supply bobbin 21 at a time of start of the winding. The
amount of remaining yam can be obtained by applying
an appropriate function based on the position of the
chase portion relative to the core tube length.

[0060] After the calculation part 87 obtains the core
tube length, the updating part 88 performs a process of
overwriting (updating) the core tube length stored in the
storage part 86 with the calculated core tube length.
Thereby, each time the yam supply bobbin 21 is supplied
to the winding unit main body 16, the core tube length of
this yam supply bobbin 21 can be stored again in the
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storage part 86.

[0061] The determination part 89 performs a determi-
nation process of determining whether or not the yam
supply bobbin 21 is out of the set position. Details of the
determination process performed by the determination
part 89 will be described later.

[0062] Next, a process performed by the unit control
section 50 in a case where the yam supply bobbin 21 is
set in the yam supply bobbin holder 71 will be described.
As shown in FIG. 4, at a time pointimmediately after the
yam supply bobbin 21 is supplied from the magazine type
feeder 60 and set in the yam supply bobbin holder 71,
the movable member 76 is withdrawn in the waiting po-
sition located above the yam supply bobbin 21. Then,
after the setting of the yam supply bobbin 21 in the yam
supply bobbin holder 71 is completed, the stepping motor
79 is driven to thereby move down the elevator part 78.
[0063] Then, at a time point when the elevator part 78
moves down through a certain distance, as shown in FIG.
5, a light emitted from the light emitting part 81a to the
light receiving part 81b of the core tube detection sensor
81 is blocked by an upper end portion of the core tube
95, so that the upper end portion of the core tube 95 is
detected. The core tube detection sensor 81 transmits
to the unit control section 50 a detection signal indicating
the detection of the core tube 95. The unit control section
50 receives this detection signal, and then the calculation
part 87 calculates the core tube length based on this de-
tection signal. Then, the updating part 88 stores, in the
storage part 86, the core tube length thus calculated.
[0064] Thereafter, the elevator part 78 continuously
moves down, and in turn, the chase portion of the yarn
supply bobbin 21 is detected by the chase portion detec-
tion sensor 80. The unit control section 50 receives the
detection signal of the chase portion detection sensor
80, and then the calculation part 87 calculates the posi-
tion of the chase portion and additionally calculates the
amount of wound yam wound on the yam supply bobbin
21 based on the position of the chase portion thus ob-
tained and the core tube length stored in the storage part
86.

[0065] Here,the amount of yam of the yam supply bob-
bin 21 supplied to the yam supply bobbin holder 71 is not
always constant (full amount). For example, it is conceiv-
able that the yam supply bobbin 21 that is not full is sup-
plied to the winding unit main body 16 for the following
reasons. That is, in a possible case, for example, a yam
supply bobbin 21 that is full is supplied to the winding
unit main body 16 and the winding operation is smoothly
performed up to a certain time point, but from the middle
of the operation, an error in the yam joining frequently
occurs and therefore the yam supply bobbin 21 is dis-
charged from the winding unit main body 16 even before
the yam is wholly unwound. In this case, an operator
takes measures for, for example, eliminating a cause of
the error in the yam joining with respect to the discharged
yam supply bobbin 21 (the yam supply bobbin that is not
full), and then puts this yam supply bobbin 21 into the
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magazine can 63 again. Thus, this yam supply bobbin
21 thatis not full is supplied to the winding unit main body
16. However, in the configuration of this embodiment,
even for such a yam supply bobbin that is not full, the
amount of wound yam (the amount of remaining yam)
can be appropriately calculated because the core tube
length and the position of the chase portion are actually
measured.

[0066] After the amount of wound yam is calculated in
the above-described manner, the yam joining device 14
joins the yam of the package 30 and the yam of the yam
supply bobbin 21 to each other, and then the winding is
started. In this winding operation, the unit control section
50 performs a control for moving the elevator part 78 of
the unwinding assist device 12 based on the detection
signal inputted from the chase portion detection sensor
80. More specifically, the chase portion detection sensor
80 detects the downward movement of the chase portion
that occurs along with the unwinding of the yarn from the
yam supply bobbin 21, and in accordance with it, the
stepping motor 79 is driven to move down the movable
member 76. Thereby, the size of the balloon occurring
when the yam is unwound from the yarn supply bobbin
21 can be appropriately controlled.

[0067] The unit control section 50 calculates the
amount of currently remaining yarn based on the amount
of wound yarn of the yam supply bobbin 21 calculated
by the calculation part 87 and the amount of yam (the
amount of wound yam) wound from this yam supply bob-
bin 21 into the package 30, and controls the tension ap-
plying device 13 based on the amount of remaining yam
thus obtained. As a result, a control for suppressing a
tension increase can be correctly performed when the
amount of remaining yarn of the yam supply bobbin 21
decreases. Thus, the quality of the package 30 can be
improved.

[0068] After the unwinding of the yam wound on the
yam supply bobbin 21 is fully completed, the yam supply
bobbin 21 that is now an empty bobbin is discharged from
the yarn supply bobbin holder 71 into an appropriate
place. Then, a new yam supply bobbin 21 is introduced
from the magazine type feeder 60. Thus, in the same
manner as described above, the unit control section 50
performs the process of measuring the core tube length
and obtains the core tube length of the newly supplied
yam supply bobbin 21, to start the winding operation. To
the tension control performed at this time, the value of
the newly obtained core tube length is applied.

[0069] Next, an erroneous setting determination proc-
ess for determining an erroneous setting at a time of start
of the winding, which is performed by the determination
part 89, will be described. In the automatic winder of this
embodiment, a shortest core tube length (a lower limit
value of the core tube length) that allows the winder unit
10 to appropriately perform the winding operation is pre-
liminarily set. In the erroneous setting determination
process, whether or not the yarn supply bobbin 21 is ap-
propriately set in the set position is determined based on
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this shortest core tube length.

[0070] In the following, a detailed description will be
given. In the unit control section 50, a driving amount of
the stepping motor 79 necessary for moving the core
tube detection sensor 81 from the above-mentioned wait-
ing position to a position corresponding to the shortest
core tube length is preliminarily stored. In a case where
the core tube detection sensor 81 does not detect the
core tube 95 even though the stepping motor 79 is driven
by the driving amount (that is, even though the core tube
detection sensor 81 reaches a detection position corre-
sponding to the shortest core tube length), the determi-
nation part 89 determines that an erroneous setting is
occurring.

[0071] Accordingly, in a case where a yam supply bob-
bin 21 having a core tube length shorter than the shortest
core tube length is set, it can be detected as abnormality.
Also in a case where the yarn supply bobbin 21 is not set
in the correct position because the magazine type feeder
60 erroneously shoots the yam supply bobbin 21, it can
be detected by this erroneous setting determination proc-
ess.

[0072] If the determination part 89 determines that the
erroneous setting is occurring, the unit control section 50
displays it on the display screen 91 of the machine control
apparatus 90, and stops the winding operation of the
winding part 17.

[0073] Here, itis conceivable that the yarn supply bob-
bin 21 is normally set in the yam supply bobbin holder
71 in the beginning but the yarn supply bobbin 21 falls
out of the set position in the yam supply bobbin holder
71 during the winding operation. For example, during the
winding operation, the yam is pulled upward while being
unwound from the yam supply bobbin 21, and accord-
ingly the yam supply bobbin 21 itself is pulled upward so
that the yarn supply bobbin 21 escapes and rises from
the yarn supply bobbin holder 71.

[0074] If the winding operation continues in a state
where the yam supply bobbin 21 is not in place as de-
scribed above, a large amount of yam may be wasted.
Therefore, in this embodiment, to prevent such a situa-
tion, the determination part 89 is configured to have a
function for checking whether or not the yam supply bob-
bin 21 is set in an appropriate position in the yam supply
bobbin holder 71.

[0075] Next, a checking process in the winding oper-
ation, which is performed by the determination part 89,
will be described with reference to FIG. 7.

[0076] A set position checking process performed by
the determination part 89 is conducted by using the
movement of the movable member 76 caused in the yam
joining operation. To be specific, for example, when the
yam is broken while being unwound from the yam supply
bobbin 21, when the clearer 15 finds a yam defect and
cuts the yam by the cutter, and when the yam supply
bobbin 21 is newly supplied, the unit control section 50
moves up the movable member 76 to the waiting position,
in order to perform the yam joining operation described
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above. Then, to restart the winding after the yam joining
operation is completed, the movable member 76 is
moved down to the original position, in order to return
the balloon to a controllable state again at a time of the
yam unwinding. Then, the set position checking process
for checking the set position of the yam supply bobbin
21 is performed based on the detection signal of the core
tube detection sensor 81 detected at a time when this
downward movement occurs. In the following, this deter-
mination process will be described.

[0077] When the yam joining operation involved in a
yam breakage or the like is completed and then the mov-
able member 76 is moved down, the determination part
89 measures the core tube length in the same procedure
as when the yam supply bobbin 21 is newly set. Then,
the obtained core tube length is compared with the core
tube length (the core tube length stored in the storage
part 86) measured at a time when the yarn supply bobbin
21 is newly set. Since the core tube length of the same
yam supply bobbin 21 is measured, the two measure-
ment values should be coincident. However, forexample,
if the yarn supply bobbin 21 is rising as mentioned above,
the measurement values of the core tube length are not
coincident. If the two measurement values of the core
tube length are not coincident as a result of the compar-
ison (to be exact, if a difference between the two core
tube lengths is equal to or greater than a predetermined
difference), the determination part 89 determines that the
yam supply bobbin 21 is out of the set position.

[0078] For example, as shown in FIG. 7, if the yam
supply bobbin 21 falls out of a regular set position (the
position illustrated with the dot-dash line) in the yam sup-
ply bobbin holder 71 during the winding operation, the
detected core tube length is different from the original
value. Accordingly, in a case as shown in FIG. 7, it is
determined that the yam supply bobbin 21 is out of the
set position.

[0079] If the determination part 89 determines that the
yam supply bobbin 21 is out of the set position, the unit
control section 50 displays it on the display screen 91 of
the machine control apparatus 90, and stops the winding
operation of the winding part 17. Thereby, the operator
can promptly perform an operation necessary for recov-
ery and restart the winding.

[0080] As shown above, the automatic winder of this
embodiment includes the yam supply bobbin holder 71,
the winding part 17, and the core tube detection sensor
81. In the yam supply bobbin holder 71, the yam supply
bobbin 21 having the yam wound on the core tube 95 is
set. The winding part 17 winds, into the package, the
yarn drawn out from the yam supply bobbin 21. The core
tube detection sensor 81 detects the core tube length of
the yam supply bobbin 21 set in the yam supply bobbin
holder 71.

[0081] Accordingly, the core tube length of the yarn
supply bobbin 21 can be detected by the core tube de-
tection sensor 81. This can save the trouble of inputting
the set value of the core tube length to the automatic
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winder, thus reducing a burden on the operator. Addi-
tionally, the value obtained by actual measurement of
the core tube length is used for the control. This can avoid
occurrence of an inappropriate control due to an input
error, as compared with a conventional manual input.
[0082] The automatic winder of this embodiment is
configured as follows. That is, the automatic winder in-
cludes the storage part 86 and the updating part 88. The
storage part 86 stores the core tube length detected by
the core tube detection sensor 81. When the yam supply
bobbin 21 is set in the yam supply bobbin holder 71, the
updating part 88 updates the core tube length stored in
the storage part 86 with a newly detected core tube
length.

[0083] Accordingly, if the core tube length of the yam
supply bobbin 21 set in the automatic winder is once de-
tected and stored in the storage part 86, then the core
tube length can be easily obtained by referring to this
storage content and can be used for various kinds of
calculations. Even in a case where the core tube length
set in the automatic winder is not constant, the yam can
be appropriately wound flexibly according to a change in
the core tube length, because the updating part 88 up-
dates the content of the storage part 86 each time the
core tube is set.

[0084] The automatic winder of this embodiment is
configured as follows. That is, the automatic winder in-
cludes the stepping motor 79 and the calculation part 87.
The stepping motor 79 is configured to move the core
tube detection sensor 81 in a longitudinal direction of the
core tube 95, and to control the amount of movement of
the core tube detection sensor 81. The calculation part
87 calculates the core tube length based on the amount
of movement of the core tube detection sensor 81.
[0085] Accordingly, the core tube length can be easily
and correctly calculated based on the amount of move-
ment of the core tube detection sensor 81 moved by the
stepping motor 79.

[0086] The automatic winder of this embodiment is
configured as follows. That is, the automatic winder in-
cludes the unwinding assist device 12 for controlling the
balloon that occurs when the yam is drawn out from the
yam supply bobbin 21. The unwinding assist device 12
includes the movable member 76 configured to be in con-
tact with the balloon and the chase portion detection sen-
sor 80 configured to detect the chase portion of the yam
supply bobbin 21. The stepping motor 79 moves the mov-
able member 76 in the longitudinal direction of the core
tube 95, and thereby moves the core tube detection sen-
sor 81 integrally with the movable member 76.

[0087] Accordingly, a function for correctly detecting
the core tube length can be achieved by a small number
of parts, because the configuration of the unwinding as-
sist device 12 for controlling the balloon is utilized. Addi-
tionally, the amount of remaining yam of the yarn supply
bobbin 21 can be easily calculated based on the position
of the chase portion relative to the core tube length.
Therefore, even in a case where the yam supply bobbin

10

15

20

25

30

35

40

45

50

55

21 that is not full is set in the yarn supply bobbin holder
71, the amount of remaining yam of this yarn supply bob-
bin can be appropriately calculated.

[0088] The automatic winder of this embodiment in-
cludes the driving force conversion mechanism 85 for
converting the rotation of the motor shaft included in the
stepping motor 79 that serves as the driving part into
linear movement of the core tube detection sensor 81.
[0089] Accordingly, by usingthe stepping motor 79 that
can electrically control the rotation angle, the core tube
detection sensor 81 can be linearly moved. Therefore,
the core tube length can be precisely measured.

[0090] The automatic winder of this embodiment is
configured as follows. That is, the automatic winder in-
cludes the tension applying device 13 that applies a ten-
sion to the yam 20 being wound into the package 30. The
tension applying device 13 performs the tension control
in accordance with the core tube length detected by the
core tube detection sensor 81.

[0091] Accordingly, the core tube length of the yam
supply bobbin 21 set in the yam supply bobbin holder 71
is actually measured and used for the control, and there-
by the tension control more accurately reflecting a real
status can be performed.

[0092] The automatic winder of this embodiment in-
cludes the determination part 89 for determining whether
or not the yam supply bobbin 21 is out of the set position
in the yam supply bobbin holder 71 based on the detec-
tion signal of the core tube detection sensor 81.

[0093] Accordingly, a function for determining whether
or not the yam supply bobbin 21 is set in an appropriate
position can be achieved by a simple configuration using
the core tube detection sensor 81.

[0094] In the automatic winder of this embodiment, if
the determination part 89 determines that the yam supply
bobbin 21 is out of the set position in the yam supply
bobbin holder 71, the winding operation of the winding
part 17 is suspended.

[0095] This can prevent a situation where the winding
operation is performed while the yarn supply bobbin 21
is out of the set position.

[0096] The automatic winder of this embodiment in-
cludes the display screen 91 for notifying the deviation
of the yarn supply bobbin 21 from the set position in the
yam supply bobbin holder 71.

[0097] This enables the operator to quickly recognize
the deviation of the yam supply bobbin 21 from the set
position.

[0098] Although an embodiment of the present inven-
tion has been described above, the above-described
configuration may be further modified as follows.
[0099] In the embodiment described above, the core
tube detection sensor 81 is arranged in the elevator part
78 of the unwinding assist device 12. This configuration
may be appropriately modified. For example, in a possi-
ble modified configuration, the core tube detection sensor
81 is arranged in a member different from the elevator
part 78.
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[0100] Although transmission type photosensors are
adopted as the chase portion detection sensor 80 and
the core tube detection sensor 81, this configuration may
be appropriately modified. For example, reflection type
photosensors may be adopted as the chase portion de-
tection sensor 80 and the core tube detection sensor 81.
[0101] Instead of the chase portion detection sensor
80 and the core tube detection sensor 81, a distance
sensor capable of measuring a distance to a detection
object may be adopted. For example, in order to detect
the upper end portion of the core tube 95 of the yam
supply bobbin 21, one distance sensor is arranged at the
center of the elevator part 78. Based on distance infor-
mation obtained by the distance sensor, the unit control
section 50 obtains position information of the core tube
95 and the position information of the chase portion of
the yam supply bobbin 21. In this manner, such a con-
figuration is also possible that one core tube detection
part detects the core tube length and the position of the
chase portion.

[0102] The driving force conversion mechanism 85
may be appropriately modified, as long as it is configured
to convert the rotation of the motor shaft into the linear
movement of the core tube detection sensor 81. For ex-
ample, in a possible modified configuration, the elevator
part 78 is moved in the vertical direction by means of belt
driving. Alternatively, in a possible modified configura-
tion, the elevator part 78 is moved in the vertical direction
by means of a worm gear and a pinion. Moreover, instead
of the stepping motor 79, a servomotor may be adopted
as the motor for driving the elevator part 78. Furthermore,
something other than the motor may be adopted as the
driving part. For example, a cylinder may be adopted as
the driving part so that the winder unit is configured as
follows. That is, the winder unit includes a cylinder for
driving the core tube detection sensor 81, and a move-
ment amount detection part for detecting the amount of
movement of the core tube detection sensor 81 moved
by the cylinder. The calculation part 87 of the unit control
section 50 calculates the core tube length based on the
amount of movement of the core tube detection sensor
81 detected by the movement amount detection part.
[0103] Although gate type one is adopted as the ten-
sion applying device 13, the configuration thereof may
be appropriately modified as long as the tension control
can be performed. For example, disc type one may be
adopted as the tension applying device.

[0104] In a possible modified configuration, a warning
lamp is arranged for each winder unit 10, and if the yam
supply bobbin 21 is out of the yam supply bobbin holder
71, this warning lamp is actuated so that the operator is
notified of a state of the yam supply bobbin 21.

[0105] Although the winding part 17 is configured to
traverse the yam by means of the traverse drum 24, a
configuration for traversing the yam may be appropriately
modified. For example, a traverse device configured to
rotate a traverse arm having a yam guide attached to the
distal end thereof, a traverse device configured to recip-
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rocate a yarn guide by means of belt driving, a rotary type
traverse device using a rotating blade, or the like, may
be adopted.

[0106] Instead of the magazine type feeder 60 shown
in FIG. 1, such a configuration may be possible that a
transport conveyor not shown is provided below the au-
tomatic winder and the yam supply bobbin 21 is supplied
from a yarn supply bobbin feed part not shown to the yam
supply bobbin holder 71 of each winder unit 10.

Claims
1. A yam winding machine comprising:

a bobbin set part for setting therein a yam supply
bobbin having a yam wound on a core tube
thereof;

awinding part for winding, into a package, ayam
drawn out from the yam supply bobbin; and

a core tube detection part for detecting a core
tube length of the yam supply bobbin set in the
bobbin set part.

2. Theyamwinding machine accordingto claim 1, com-
prising:

a storage part for storing the core tube length
detected by the core tube detection part; and
an updating part for, upon setting of a yam sup-
ply bobbin in the bobbin set part, updating the
core tube length stored in the storage part with
a newly detected core tube length.

3. The yam winding machine according to claim 1 or 2,
comprising:

a driving part configured to move the core tube
detection part in a longitudinal direction of the
core tube and to control the amount of move-
ment thereof; and

a calculation part for calculating the core tube
length based on the amount of movement of the
core tube detection part.

4. Theyamwinding machine according to claim 3, com-
prising
an unwinding assist device for controlling a balloon
that occurs when the yam is drawn out from the yam
supply bobbin, wherein
the unwinding assist device includes:

a contact member configured to be in contact
with the balloon; and

a chase portion detection part for detecting a
chase portion of the yam supply bobbin,

the driving part moves the contact member in the
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longitudinal direction of the core tube, and thereby
moves the core tube detection part integrally with
the contact member.

The yam winding machine according to claim 3 or 4,
comprising

adriving force conversion mechanism for converting
rotation of a motor shaft included in a motor that
serves as the driving part into linear movement of
the core tube detection part.

The yam winding machine according to any one of
claims 1 to 5, comprising

a tension applying device for applying a tension to
the yam being wound into the package, wherein
the tension applying device performs a tension con-
trol in accordance with the core tube length detected
by the core tube detection part.

The yam winding machine according to any one of
claims 1 to 6, comprising
a determination part for determining whether or not
the yam supply bobbin is out of a set position in the
bobbin set part based on a detection signal of the
core tube detection part.

The yam winding machine according to claim 7,
wherein

in a case where the determination part determines
that the yam supply bobbin is out of the set position
in the bobbin set part, a winding operation of the
winding part is suspended.

The yam winding machine according to claim 7 or 8,
comprising

a notification section for notifying a deviation of the
yam supply bobbin from the set position in the bobbin
set part.
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