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(54) Winding unit and yarn winding machine equipped with the same

(57) The present invention aims to provide a winding
unit having a configuration in which a yarn feeding bobbin
is replaced while suppressing rise in manufacturing cost
and lowering in quality of a package. As means for
achieving such an object, a winder unit (4) of the present
invention includes a bobbin holding portion (110), a bob-
bin supply device (60), a winding section (16), a yarn
splicing device (14), a chase portion detection sensor
(74), and a determination section (51) . The bobbin hold-
ing portion (110) holds a yarn feeding bobbin. The bobbin
supply device (60) performs a supplying operation of the
yarn feeding bobbin to the bobbin holding portion (110).
The winding section (16) performs a winding operation
of winding a yarn of the yarn feeding bobbin held by the
bobbin holding portion (110) to form a package. The yarn
splicing device (14) performs a yarn splicing operation
of splicing a yarn end of the package and a yarn end of
the yarn feeding bobbin when the yarn is cut. The chase
portion detection sensor (74) detects presence/absence
of the yarn feeding bobbin at the bobbin holding portion
(110). The determination section (51) determines wheth-
er or not supply of the yarn feeding bobbin is successful
based on a detection result of the chase portion detection
sensor (74) after the bobbin supply device (60) performs
the supplying operation of the yarn feeding bobbin and
until the yarn splicing device (14) starts the yarn splicing
operation.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention mainly relates to a unit
for winding a yarn of a yarn feeding bobbin into a package.

2. Description of the Related Art

[0002] There is known a winding unit for unwinding a
yarn from a yarn feeding bobbin at a yarn feeding section,
and winding the yarn unwound from the yarn feeding bob-
bin on a winding tube at a winding section to form a wind-
ing package. There is also known a yarn winding machine
in which a plurality of the winding units are arranged in
a line. As one type of such yarn winding machine, a mag-
azine-type yarn winding machine is known in which a
magazine is arranged in each winding unit. In the mag-
azine-type yarn winding machine, a magazine for accom-
modating a plurality of yarn feeding bobbins is arranged
in each of the winding units, and supplies the yarn feeding
bobbin to the yarn feeding section by intermittently rotat-
ing the magazine at a predetermined pitch. A configura-
tion is known in which a yarn splicing device for perform-
ing yarn splicing of a yarn end from the yarn feeding bob-
bin and a yarn end from the winding tube when yarn cut
or the like occurs is arranged in the yarn winding machine.
Japanese Unexamined Patent Publication No.
2009-18930 discloses a yarn winding machine config-
ured to include the yarn splicing device.
[0003] In the yarn winding machine disclosed in Jap-
anese Unexamined Patent Publication No. 2009-18930,
when the unwinding of the yarn wound around the yarn
feeding bobbin is completed and the yarn feeding bobbin
from which the unwinding of the yarn is to be carried out
next is supplied, the yarn splicing of a yarn end of the
newly supplied yarn feeding bobbin and a yarn end of
the winding tube is carried out.
[0004] The yarn splicing may fail for the following two
causes. The first cause is that the yarn feeding bobbin
is not accommodated in the magazine due to supply error
of the operator. In this case, the yarn feeding bobbin is
not supplied to the yarn feeding section even if the mag-
azine is rotated. In such a case, the winding unit fails in
yarn splicing since the yarn feeding bobbin is not supplied
to the yarn feeding section. Hereinafter, this first cause
is referred to as an "operator cause". The second cause
is that the yarn feeding bobbin is supplied to the yarn
feeding section but the yarn end cannot be sucked from
an unwinding side end of the yarn feeding bobbin due to
malfunctions of the device, and the like. In this case, the
winding unit fails in yarn splicing since the end of the
supplied yarn feeding bobbin cannot be sucked. Herein-
after, this second cause is referred to as a "machine
cause".
[0005] However, in the conventional winding unit de-

scribed in Japanese Unexamined Patent Publication No.
2009-18930, whether the cause of failure in the yarn
splicing is due to the operator cause or the machine
cause cannot be distinguished. That is, the conventional
winding unit described in Japanese Unexamined Patent
Publication No. 2009-18930 determines the failure of
yarn splicing as a "yarn splicing error" regardless of
whether the cause is the operator cause or the machine
cause. However, since the operator carries out the main-
tenance operation based on the error or the like issued
by the winding unit, an appropriate maintenance opera-
tion cannot be carried out unless the cause of the yarn
splicing error is distinguished.
[0006] The yarn winding machine described in Japa-
nese Unexamined Patent Publication No. 2009-18930
carries out an operation of catching the yarn end of the
yarn feeding bobbin and guiding the yarn end to the yarn
splicing device, and an operation of catching the yarn
end from the winding tube and guiding the yarn end to
the yarn splicing device even if the yarn feeding bobbin
is not newly supplied. In this case, the yarn splicing can-
not be carried out since the yarn from the yarn feeding
bobbin cannot be caught, and hence the caught yarn
from the winding tube is discarded. The yarn from the
yarn feeding bobbin is hereinafter referred to as a "lower
yarn", and the yarn from the winding tube is hereinafter
referred to as an "upper yarn".
[0007] That is, the conventional winding unit wastefully
consumes the yarn, and thus the manufacturing cost of
the package rises. Furthermore, the package needs to
be rotated at low speed to suck the yarn end in order to
catch the upper yarn. However, a winding shape may be
irregular if the package is rotated at low speed. The failure
of yarn splicing thus becomes the cause of lowering in
quality of the package.

BRIEF SUMMARY OF THE INVENTION

[0008] The present invention has been made in view
of the above circumstances, and a main object thereof
is to provide a winding unit in which a yarn feeding bobbin
is replaced while suppressing rise in manufacturing cost
and lowering in quality of a package.
[0009] According to a first aspect of the present inven-
tion, a winding unit having the following configuration is
provided. In other words, a winding unit includes a bobbin
holding portion, a bobbin supply device, a winding sec-
tion, a yarn splicing device, a bobbin presence/absence
detection section, and a determination section. The bob-
bin holding portion holds a yarn feeding bobbin. The bob-
bin supply device performs a supplying operation of the
yarn feeding bobbin to the bobbin holding portion. The
winding unit performs a winding operation of winding a
yarn of the yarn feeding bobbin held by the bobbin holding
portion to form a package. The yarn splicing device per-
forms a yarn splicing operation of splicing a yarn end of
the package and a yarn end of the yarn feeding bobbin
when the yarn is cut. The bobbin presence/absence de-
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tection section detects presence/absence of the yarn
feeding bobbin at the bobbin holding portion. The deter-
mination section determines whether or not supply of the
yarn feeding bobbin is successful based on a detection
result of the bobbin presence/absence detection section
after the bobbin supply device performs the supplying
operation of the yarn feeding bobbin and until the yarn
splicing device starts the yarn splicing operation.
[0010] Therefore, in the winding unit of the present in-
vention, whether or not the yarn feeding bobbin is sup-
plied to the bobbin holding portion can be determined
before the winding unit transitions from the supplying op-
eration to the yarn splicing operation.
[0011] The above winding unit preferably further in-
cludes a controller for performing control to prohibit ex-
ecution of the yarn splicing operation when the determi-
nation section determines that the supply of the yarn
feeding bobbin is not successful.
[0012] Therefore, in the winding unit of the present in-
vention, the yarn splicing operation is not executed if the
supply failure of the yarn feeding bobbin has occurred.
The winding unit of the present invention thus can elim-
inate wasteful yarn splicing operation. The winding unit
can thereby prevent the yarn of the package from being
wastefully discarded due to failure in the yarn splicing
operation which inevitably occurs at the time of supply
failure of the yarn feeding bobbin. Furthermore, in the
winding unit of the present invention, the lowering in the
quality of the package can be prevented since the pack-
age can be prevented from being turned at low speed.
[0013] In the above winding unit, the winding unit pref-
erably further includes a storage device for storing a de-
termination result by the determination section.
[0014] Therefore, the winding unit of the present in-
vention can store whether or not the supply of the yarn
feeding bobbin is successful. Thus, for example, the
winding unit of the present invention can store whether
the cause of the occurrence of the operation failure in
the winding unit is due to a human error or a mechanical
error when the operation failure occurs. That is, the op-
erator can carry out a more appropriate maintenance op-
eration with respect to the winding unit since a more ac-
curate operation failure history can be acquired in the
winding unit of the present invention. The human error
is an error in which the supply failure of the yarn feeding
bobbin to the bobbin holding portion occurs when the
operator makes a mistake in supplying the yarn feeding
bobbin to the winding unit. The mechanical error is, for
example, an error in which the yarn end of the yarn feed-
ing bobbin gets caught and cannot be taken out by the
machine although the supply of the yarn feeding bobbin
to the yarn feeding bobbin holding portion is successful.
[0015] According to a second aspect of the present
invention, there is provided a yarn winding machine in-
cluding a plurality of winding units each identical to the
winding unit. In other words, the yarn winding machine
includes a unit central management device for intensively
managing the winding units. The unit central manage-

ment device includes a storage device for storing a de-
termination result by the determination section of the plu-
rality of winding units.
[0016] Therefore, the winding unit of the yarn winding
machine of the present invention can store whether or
not the supply of the yarn feeding bobbin is successful.
Thus, for example, the winding unit of the present inven-
tion can store whether the cause of the occurrence of the
operation failure in each winding unit is due to a human
error or a mechanical error when the operation failure
occurs. In the yarn winding machine of the present in-
vention, the operator can carry out a more appropriate
maintenance operation with respect to the winding unit
since the operation failure history of each winding unit
can be referenced.
[0017] The above winding unit preferably further in-
cludes an operation section for calculating the number
of supply failures of the yarn feeding bobbin of the winding
unit and the number of operation failures excluding the
supply failures of the winding unit based on the determi-
nation result stored by the storage device.
[0018] Therefore, the winding unit of the present in-
vention can calculate the number of operation failures,
and the number of times the supply of the yarn feeding
bobbin has failed. Thus, for example, the operator can
calculate the percentage of the failure caused by human
error of the failures that occurred in the winding unit by
referencing the operation failure history in the winding
unit of the present invention. That is, in the winding unit
of the present invention, the operator can determine
whether or not the mechanical error occurred frequently
in the winding unit by referencing the operation failure
history. The operator thus can execute the maintenance
operation more appropriately with respect to the winding
unit.
[0019] In the above yarn winding machine, an opera-
tion section for calculating the number of supply failures
of the yarn feeding bobbin of each of the winding units
and the number of operation failures excluding the supply
failures of the yarn feeding bobbin of the winding unit
based on the determination result stored by the storage
device is preferably arranged.
[0020] Therefore, the winding unit arranged in the yarn
winding machine of the present invention can calculate
the number of operation failures, and the number of times
the supply of the yarn feeding bobbin has failed. Thus,
for example, in the winding unit of the yarn winding ma-
chine of the present invention, the operator can calculate
the percentage of failure caused by human error of the
total number of operation failures that occurred in the
winding unit by referencing the operation failure history.
That is, in the winding unit of the present invention, the
operator can determine whether or not the mechanical
error occurred frequently in each winding unit by refer-
encing the operation failure history, and hence can exe-
cute the maintenance operation more appropriately with
respect to the winding unit.
[0021] The above winding unit preferably further in-
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cludes a display section for displaying at least one of the
number of supply failures of the yarn feeding bobbin and
the number of operation failures excluding the number
of supply failures of the yarn feeding bobbin.
[0022] Therefore, in the winding unit of the present in-
vention, the operator can grasp the number of supply
failures of the yarn feeding bobbin by checking the display
section. The operator thus can easily know the number
of occurrences of the operation failure compared to the
configuration of checking the number of occurrences of
each operation failure by referencing the operation failure
history. Accordingly, the operator can improve the effi-
ciency of the maintenance operation of the winding unit.
[0023] In the above yarn winding machine, a display
section for displaying at least one of the number of supply
failures of the yarn feeding bobbin and the number of
operation failures excluding the number of supply failures
of the yarn feeding bobbin is preferably arranged.
[0024] Therefore, in the yarn winding machine of the
present invention, the operator can grasp the number of
supply failures of the yarn feeding bobbin by checking
the display section. The operator thus can easily know
the number of occurrences of the operation failure com-
pared to the configuration of checking the number of oc-
currences of each operation failure by referencing the
operation failure history. The operator thus can improve
the efficiency of the maintenance operation of the yarn
winding machine.
[0025] The above winding unit preferably has the fol-
lowing configuration. In other words, the bobbin holding
portion is turned to an unwinding position for unwinding
the yarn of the yarn feeding bobbin from a receiving po-
sition for receiving the yarn feeding bobbin from the bob-
bin supply device. The bobbin presence/absence detec-
tion section is arranged at a position the yarn feeding
bobbin is detectable when the bobbin holding portion is
at the receiving position.
[0026] Therefore, the winding unit of the present in-
vention can determine that the supply failure of the yarn
feeding bobbin occurred at an early stage after the sup-
plying operation of the yarn feeding bobbin is executed.
Therefore, for example, the winding unit of the present
invention can promptly execute the processes to be ex-
ecuted to supply the yarn feeding bobbin to the bobbin
holding portion.
[0027] In the above winding unit, the bobbin presence/
absence detection section preferably determines wheth-
er or not the supply of the yarn feeding bobbin is suc-
cessful when the bobbin holding portion is at the unwind-
ing position.
[0028] Therefore, since the winding unit of the present
invention detects the yarn feeding bobbin when the bob-
bin holding portion is at the unwinding position, a case
can be prevented in which the supply of the yarn feeding
bobbin is determined as successful although the supply
failure of the yarn feeding bobbin has actually occurred.
In the winding unit, although the supplying operation of
the yarn feeding bobbin from the bobbin supply device

to the bobbin holding portion is successful, the yarn feed-
ing bobbin is sometimes disengaged from the bobbin
holding portion while the bobbin holding portion is
switched from the receiving position to the unwinding po-
sition. In this case as well, the winding unit of the present
invention can accurately determine the failure in the sup-
ply of the yarn feeding bobbin.
[0029] The above winding unit preferably has the fol-
lowing configuration. In other words, the winding unit in-
cludes an unwinding assisting device. The unwinding as-
sisting device assists the unwinding of the yarn of the
yarn feeding bobbin by moving following a chase portion
which is a yarn layer end of the yarn feeding bobbin that
moves with advancement of the winding operation. The
bobbin presence/absence detection section is installed
at a position the chase portion is detectable during the
winding operation.
[0030] The winding unit of the present invention can
commonly use the detection section for detecting wheth-
er or not the yarn feeding bobbin is supplied to the bobbin
holding portion, and the detection section for detecting
the chase portion. The number of components thus can
be reduced since the sensor for detecting the chase por-
tion does not need to be separately arranged in the wind-
ing unit of the present invention. Therefore, the winding
unit of the present invention can be compactly configured
and can be manufactured at low cost.
[0031] The above winding unit preferably further in-
cludes a notification section for notifying that supply fail-
ure of the yarn feeding bobbin has occurred. The con-
troller controls the notification section so as to notify the
occurrence of the supply failure of the yarn feeding bob-
bin when the determination section determines that the
supply of the yarn feeding bobbin is not successful.
[0032] Therefore, the winding unit of the present in-
vention can notify the operator that the supply failure of
the yarn feeding bobbin has occurred. The operator thus
can carry out the restoration operation or the like more
appropriately and promptly.
[0033] In the above winding unit, the controller prefer-
ably executes a bobbin supplying operation again when
the determination section determines that the supply of
the yarn feeding bobbin is not successful.
[0034] The winding unit of the present invention thus
executes the bobbin supplying operation when the supply
of the yarn feeding bobbin failed. Thus, for example, the
winding unit of the present invention can be autonomous-
ly restored from the supply failure of the yarn feeding
bobbin.
[0035] The above winding unit preferably has the fol-
lowing configuration. In other words, a magazine can in
which a plurality of accommodation holes for holding a
plurality of yarn feeding bobbins are arranged in a cir-
cumferential direction is arranged. The plurality of yarn
feeding bobbins are supplied to the bobbin holding por-
tion one at a time by intermittently driving the magazine
with the controller.
[0036] In this manner, there is provided the magazine
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type winding unit capable of being automatically restored
from the supply failure of the yarn feeding bobbin. In the
magazine type winding unit, the operation failure in which
the yarn feeding bobbin is not supplied to the yarn feeding
bobbin holding portion may occur even if the yarn feeding
bobbin is actually remaining in the magazine can when
the operator fails to supply the yarn feeding bobbin in the
magazine can. However, in the winding unit of the present
invention, the yarn feeding bobbin remaining in the mag-
azine can may be supplied to the bobbin holding portion
since the magazine can may be driven to continue the
supplying operation of the yarn feeding bobbin. There-
fore, the winding unit of the present invention can be re-
stored without the restoration operation by the operator
from the supply failure of the yarn feeding bobbin.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037]

FIG. 1 is an outer appearance perspective view il-
lustrating an overall configuration of an automatic
winder according to one embodiment of the present
invention;
FIG. 2 is a schematic side view of the winder unit;
FIG. 3 is a block diagram illustrating a main config-
uration of the winder unit;
FIG. 4 is an enlarged perspective view illustrating a
configuration of an unwinding assisting device;
FIG. 5 is a perspective view illustrating a configura-
tion of a bobbin setting section;
FIGS. 6A to 6C are side views illustrating a shape
of a cam arranged in a power transmission unit;
FIG. 7 is a side view illustrating a configuration of an
adjustment unit when a main axis member is in a
receiving position;
FIG. 8 is a side view illustrating a configuration of
the adjustment unit when the main axis member is
in an unwinding position;
FIG. 9 is a side view illustrating a configuration of
the adjustment unit when the main axis member is
in a discharging position;
FIG. 10 is a flowchart illustrating a process per-
formed by the winder unit when yarn cut or the like
occurs;
FIGS. 11A and 11B are side views illustrating a first
half of a state in which a position of an unwinding
side end of the yarn feeding bobbin is adjusted;
FIGS. 12A and 12B are side views illustrating a last
half of the state in which the position of the unwinding
side end of the yarn feeding bobbin is adjusted;
FIG. 13 is a block diagram illustrating a modified ex-
ample of a machine control device;
FIG. 14 is a flowchart illustrating a process of adjust-
ing the position of the unwinding side end of the yarn
feeding bobbin;
FIG. 15 is a block diagram illustrating the main con-
figuration of the winder unit according to a first variant

and a second variant;
FIG. 16 is a flowchart illustrating a process of adjust-
ing the position of the unwinding side end of the yarn
feeding bobbin according to the first variant;
FIGS. 17A and 17B are side views illustrating the
first half of the state in which the position of the un-
winding side end of the yarn feeding bobbin is ad-
justed according to the first variant;
FIGS. 18A and 18B are side views illustrating the
last half of the state in which the position of the un-
winding side end of the yarn feeding bobbin is ad-
justed according to the first variant;
FIG. 19 is a flowchart illustrating a process of adjust-
ing the position of the unwinding side end of the yarn
feeding bobbin according to the second variant;
FIGS. 20A and 20B are side views illustrating the
first half of the state in which the position of the un-
winding side end of the yarn feeding bobbin is ad-
justed according to the second variant; and
FIGS. 21A and 21B are side views illustrating the
last half of the state in which the position of the un-
winding side end of the yarn feeding bobbin is ad-
justed according to the second variant.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0038] Embodiments of the present invention will be
described with reference to the drawings. First, an over-
view of an automatic winder 1 of the present embodiment
will be described with reference to FIG. 1. In the following
description, a front side of a winder unit 4 is simply re-
ferred to as the "front side" and a rear side of the winder
unit 4 is simply referred to as the "rear side".
[0039] An automatic winder (yarn winding machine) 1
of the present embodiment includes a plurality of winder
units (winding units) 4 arranged in line, and a machine
control device (unit central management device) 7 ar-
ranged at one end in a direction in which the plurality of
winder units 4 are arranged in line.
[0040] Each of the winder units 4 includes a unit frame
5 arranged on one side on the left and the right when
seen from the front surface, and a winding unit main body
6 arranged at the side of the unit frame 5. A unit controller
(control section) 50 (see FIG. 3) for controlling each unit
of the winding unit main body 6 is arranged inside the
unit frame 5. The unit controller 50 includes a determi-
nation section 51, a storage device 52, and an operation
section 53. The detailed function of each of the configu-
rations of the unit controller 50 will be described later.
The unit frame 5 also includes a unit input section 18
capable of inputting the setting or the like of the winding
unit main body 6, and a unit display section (display sec-
tion) 19 capable of displaying the state or the like of the
winding operation. The unit input section 18 may be con-
figured as a key or a button, for example.
[0041] The machine control device 7 is configured to
be communicable with the unit controller 50. The ma-
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chine control device 7 thus can intensively manage the
operation of the plurality of winder units 4. The machine
control device 7 includes a machine input section 8 and
a machine display section (display section) 9. The ma-
chine input section 8 performs various settings on each
winder unit 4 such as the input of the type of yarn feeding
bobbin used in the winding operation of each winder unit
4. The machine display section 9 is configured to be able
to display the state or the like of the winding operation of
each winder unit 4.
[0042] The winder unit 4 will now be described in detail
with reference to FIG. 2 and FIG. 3. The winder unit 4 is
a device for winding a yarn from the yarn feeding bobbin
21 around a winding bobbin 22 to form a package 29.
Each portion of the winder unit 4 will be described below.
[0043] As illustrated in FIG. 1 and FIG. 2, a bobbin
supply device 60 is arranged on the front side of the wind-
er unit 4 and an operator supplies the yarn feeding bobbin
21 to this bobbin supply device 60. The bobbin supply
device 60 includes a magazine holding portion 61, a mag-
azine can 62, a bobbin guiding unit 64, and an open/close
unit 68. The magazine holding portion 61 is installed to-
wards the upward direction of the front surface from the
lower part of the winder unit 4. The magazine can 62 is
attached to the tip end of the magazine holding portion
61. The yarn feeding bobbin guiding unit 64 is installed
at the lower side of the magazine can 62.
[0044] A plurality of accommodation holes are formed
lined to a circular form in the magazine can 62. The yarn
feeding bobbin 21 can be set in an inclined position in
each accommodation hole of the magazine can 62. The
magazine can 62 is configured to be intermittently driven
by a motor (not illustrated). When intermittently driven,
the magazine can 62 moves a plurality of yarn feeding
bobbins 21 set in the magazine can 62 to the yarn feeding
bobbin guiding unit 64 one at a time. The moved yarn
feeding bobbin 21 is then dropped to a diagonally lower
side from the magazine can 62.
[0045] The yarn feeding bobbin guiding unit 64 is con-
figured to diagonally slide and drop the yarn feeding bob-
bin 21 dropped from the magazine can 62, and guide the
same to a bobbin holding portion 110 of a bobbin setting
section 10. As illustrated in FIG. 5, the bobbin setting
section 10 includes a discharge plate 40 and a drive por-
tion 200, in addition to the bobbin holding portion 110.
The discharge plate discharges the yarn feeding bobbin
21 (core tube 21a), from which unwinding of the yarn is
completed. The drive portion 200 operates the bobbin
holding portion 110 and the discharge plate 40. The de-
tails of the bobbin setting section 10 will be described
later.
[0046] The open/close unit 68 is configured by a pair
of open/close members 68a, 68b that can oscillate be-
tween a near side (hereinafter referred to as front side)
in FIG. 2 and a far side (hereinafter referred to as rear
side) in FIG. 2. The pair of open/close members 68a, 68b
can switch between a closed state (state illustrated in
FIG. 2) and an open state. When the open/close unit 68

is closed, the inner surface of the open/close unit 68 con-
figures one portion of the yarn feeding bobbin guiding
unit 64. That is, the inner surface of the open/close unit
68 comes into contact with the yarn feeding bobbin 21
dropped from the magazine can 62, and guides the yarn
feeding bobbin 21 to the bobbin setting section 10 at the
diagonally lower side. When the open/close unit 68 is
opened, on the other hand, the winder unit 4 can dis-
charge the yarn feeding bobbin 21, in which the winding
is completed and the yarn is not wound, to the front side.
A conveyor 3 (see FIG. 1) is installed on the front side of
the open/close unit 68. Thus, the automatic winder 1 can
convey the yarn feeding bobbin 21 discharged from the
open/close unit 68 to a yarn feeding bobbin collecting
box by the conveyor 3. The yarn feeding bobbin collecting
box is not illustrated, but is arranged at the end in the
conveying direction of the conveyor 3.
[0047] The bobbin holding portion 110 is configured to
oscillate to the front side and the rear side when a step-
ping motor 100 illustrated in FIG. 2 and FIG. 3 is driven.
As illustrated in FIG. 3, the stepping motor 100 is con-
trolled by a stepping motor controller 102. An origin sen-
sor 101 is attached to an appropriate position of the bob-
bin setting section 10. The rotation of the stepping motor
100 is controlled with the rotation state of the stepping
motor 100 detected by the origin sensor 101 as a refer-
ence. A location and a member for attaching the origin
sensor 101 will be described later.
[0048] The bobbin holding portion 110 oscillates from
the rear side to the front side to receive the yarn feeding
bobbin 21 guided by the yarn feeding bobbin guiding unit
64. The bobbin holding portion 110 can set the received
yarn feeding bobbin 21 in a substantially upright state by
oscillating to the rear side. The details on the mechanism
for oscillating the bobbin holding portion 110 by the drive
of the stepping motor 100 and the control performed by
the stepping motor controller 102 will be described later.
[0049] As described above, the yarn 20 of the yarn
feeding bobbin 21 set in the bobbin holding portion 110
of the bobbin setting section 10 is wound by a winding
section 16. As illustrated in FIG. 2, the winding section
16 includes a cradle 23 and a traverse drum 24. The
cradle 23 is configured to be able to attach the winding
bobbin 22. The traverse drum 24 traverses the yarn 20.
[0050] The winding unit main body 6 includes various
types of devices on a yarn traveling path between the
bobbin setting section 10 and the traverse drum 24. The
main devices of the winding unit main body 6 arranged
on the yarn traveling path include a yarn kink preventer
11, an unwinding assisting device 12, a tension applying
device 13, a yarn splicing device 14, and a clearer (yarn
quality measuring device) 15 in this order from the bobbin
setting section 10 to the traverse drum 24.
[0051] As illustrated in FIG. 4, the unwinding assisting
device 12 includes a fixed member 71, a movable mem-
ber 72, a raising/lowering member 73, and a chase por-
tion detection sensor (bobbin presence/absence detec-
tion section,) 74. FIG. 4 is an enlarged perspective view
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illustrating the configuration of the unwinding assisting
device 12.
[0052] The fixed member 71 is fixed to the unit frame
5 by way of an appropriate member. A throttle (not illus-
trated) for controlling a balloon is formed at the lower part
of the fixed member 71. The movable member 72 is
formed to a tubular shape, and is arranged to cover the
outer side of the fixed member 71. In the following de-
scription, a center axis line of the movable member 72
configured to a tubular shape and a line extended from
the center axis line are referred to as a virtual line L1.
[0053] The raising/lowering member 73 is integrally
formed with the movable member 72. The raising/lower-
ing member 73 is configured to be movable in the vertical
direction. Therefore, the raising/lowering member 73 can
be moved in the vertical direction. The raising/lowering
member 73 includes a chase portion detection sensor 74
for detecting a chase portion 21b of the yarn feeding bob-
bin 21 (see FIG. 4). The chase portion 21b is a yarn layer
end of the yarn feeding bobbin 21 that lowers with ad-
vancement of the winding operation. That is, the chase
portion 21b lowers as the unwinding of the yarn of the
yarn feeding bobbin 21 advances. The chase portion de-
tection sensor 74 is a transmissive type photosensor in-
cluding a light projecting portion 74a and a light receiving
portion 74b. As illustrated in FIG. 3, a detection signal
detected by the chase portion detection sensor 74 is in-
putted to the unit controller 50.
[0054] According to such a configuration, the winder
unit 4 operates the raising/lowering member 73 based
on the detection signal of the chase portion detection
sensor 74. The winder unit 4 thus can position the mov-
able member 72 at a predetermined distance from the
chase portion 21b. The winder unit 4 can also cause the
raising/lowering member 73 to lower following the chase
portion 21b that lowers with advancement in the unwind-
ing of the yarn feeding bobbin 21. Therefore, the winder
unit 4 can always keep the distance between the chase
portion 21b and the movable member 72 constant. Ac-
cording to such operations, the winder unit 4 can appro-
priately regulate the magnitude of the balloon generated
at the position the yarn 20 is disengaged from the chase
portion 21b when the yarn feeding bobbin 21 is being
unwound, and can carry out the winding operation while
maintaining the tension of the yarn unwound from the
yarn feeding bobbin 21 constant. The unwinding side end
of the yarn feeding bobbin 21 needs to be aligned with
the position (unwinding standard position) on the virtual
line L1 in order to perform such an appropriate unwinding
assisting operation. The details on the control and the
like for adjusting the position of the unwinding side end
of the yarn feeding bobbin 21 will be described later.
[0055] The yarn kink preventer 11 for preventing the
yarn kink is arranged on the rear side of the unwinding
assisting device 12. The kink of the yarn is a state in
which the yarn curls and entangles in a spiral shape,
which is one drawback that occurs in the yarn. The yarn
kink preventer 11 includes a brush arm 11a, and a brush

portion 11b formed at the tip end of the brush arm 11a.
The brush arm 11a is configured to be turnable. The wind-
er unit 4 can bring the brush portion 11b into contact with
the upper end portion of the yarn feeding bobbin 21 by
turning the brush arm 11a. The winder unit 4 thus can
apply an appropriate tension on the yarn 20 at the time
of the yarn splicing operation and the like to prevent the
occurrence of yarn kinking.
[0056] The tension applying device 13 applies a pre-
determined tension on the traveling yarn 20. The tension
applying device 13 of the present embodiment is config-
ured to a gate form in which a movable comb tooth is
arranged with respect to a fixed comb tooth. The comb
tooth on the movable side is configured to be turnable
by a rotary type solenoid. The fixed comb tooth and the
movable comb tooth are switched to the closed state or
the opened state by turning the comb tooth on the mov-
able side.
[0057] A lower yarn detection sensor 31 is arranged
between the unwinding assisting device 12 and the ten-
sion applying device 13. The lower yarn detection sensor
31 is configured to detect whether the yarn is traveling
at the arranged position.
[0058] The clearer 15 monitors the yarn thickness of
the yarn 20 to detect a yarn defect (yarn flaw) such as
slub. A cutter 39 is arranged on the upstream side (lower
side) of the clearer 15 in the yarn path. The cutter 39 cuts
the yarn 20 when the clearer 15 detects the yarn defect.
[0059] The yarn splicing device 14 splices the lower
yarn from the yarn feeding bobbin 21 and the upper yarn
from the package 29. The yarn splicing device 14 splices
the yarn after the clearer 15 detects the yarn defect and
cuts the yarn by the cutter 39, after yarn cut of the yarn
being unwound from the yarn feeding bobbin 21, or after
replacing the yarn feeding bobbin 21. The yarn splicing
device 14 may be a type that uses fluid such as com-
pressed air or may be a mechanical type.
[0060] An upper yarn guiding pipe 26 for catching and
guiding the upper yarn from the package 29 is arranged
on the lower side of the yarn splicing device 14. A lower
yarn guiding pipe 25 for catching and guiding the lower
yarn from the yarn feeding bobbin 21 is arranged on the
upper side of the yarn splicing device 14. A suction hole
32 is formed at the tip end of the lower yarn guiding pipe
25. A suction mouth 34 is arranged at the tip end of the
upper yarn guiding pipe 26. The lower yarn guiding pipe
25 and the upper yarn guiding pipe 26 are respectively
connected to an appropriate negative pressure source
to cause the suction hole 32 and the suction mouth 34
to generate a suction force.
[0061] With such a configuration, the suction hole 32
of the lower yarn guiding pipe 25 is turned to the lower
side to suck and catch the lower yarn when replacing the
yarn feeding bobbin, or the like. Thereafter, the lower
yarn guiding pipe 25 is turned to the upper side with a
shaft 33 as the center to guide the lower yarn to the yarn
splicing device 14. Almost at the same time, the winder
unit 4 turns the upper yarn guiding pipe 26 to the upper
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side with a shaft 35 as the center from the position of
FIG. 2 and also reversely rotates the package 29. The
suction mouth 34 catches the upper yarn unwound from
the package 29. Subsequently, the winder unit 4 guides
the upper yarn to the yarn splicing device 14 by turning
the upper yarn guiding pipe 26 to the lower side with the
shaft 35 as the center. The yarn splicing of the lower yarn
and the upper yarn is then carried out in the yarn splicing
device 14.
[0062] As illustrated in FIG. 2 and FIG. 3, the unit frame
5 includes a notification lamp (notification section) 56.
The notification lamp 56 is connected to the unit controller
50 as illustrated in FIG. 3 to notify the abnormality that
occurred in each unit of the winding unit main body 6 to
the operator. The notification lamp 56 is configured to
notify the occurrence of abnormality to the operator using
light, but instead of such a configuration, the notification
lamp 56 may be configured to notify with buzzer and the
like.
[0063] With such a configuration, each winder unit 4
of the automatic winder 1 can wind the yarn 20 unwound
from the yarn feeding bobbin 21 around the winding bob-
bin 22 to form the package 29 of a predetermined length.
[0064] The bobbin setting section 10 will now be de-
scribed in detail with reference to FIG. 5 to FIG. 9.
[0065] As described above, the bobbin setting section
10 includes the bobbin holding portion 110, the discharge
plate 40, and a drive portion 200. The bobbin holding
portion 110 holds the supplied yarn feeding bobbin 21.
The discharge plate 40 discharges the yarn feeding bob-
bin 21 (core tube 21a) which unwinding of the yarn is
completed. The drive portion 200 operates the bobbin
holding portion 110 and the discharge plate 40. The drive
portion 200 is configured by a stepping motor 100, and
a power transmission unit 120. The power transmission
unit 120 transmits the power of the stepping motor 100
to the discharge plate 40 and the bobbin holding portion
110.
[0066] The bobbin holding portion 110 oscillates as il-
lustrated in FIG. 7 to FIG. 9 to change the position of the
unwinding side end of the yarn feeding bobbin 21. The
bobbin holding portion 110 is configured by a main axis
member 80 and an auxiliary main axis member 90. As
illustrated in FIG. 7, the main axis member 80 and the
auxiliary main axis member 90 are closed when the yarn
feeding bobbin 21 is supplied so as to enter the interior
of the core tube 21a. The bobbin holding portion 110
holds the yarn feeding bobbin 21 (see FIG. 8) when the
auxiliary main axis member 90 oscillates in the closed
state in the direction of moving away from the main axis
member 80. The winder unit 4 oscillates the discharge
plate 40 with the holding of the yarn feeding bobbin 21
by the bobbin holding portion 110 released to push out
the bottom of the core tube 21a and take out the main
axis member 80 and the auxiliary main axis member 90,
and discharge the yarn feeding bobbin 21 (see FIG. 9).
[0067] The power transmission unit 120 will now be
described. As illustrated in FIG. 5, the power transmis-

sion unit 120 includes a main axis member drive cam 81,
a bearing 82, an oscillation arm 83, a positioning arm
84a, a contact arm 84b, a transmission shaft 85, and a
pushing spring 86, as a configuration for oscillating the
main axis member 80. The power transmission unit 120
includes a transmission belt 103, a pulley 104, and a cam
shaft 105 as a configuration for transmitting the power of
the stepping motor 100 to the main axis member drive
cam 81, and the like.
[0068] The pulley 104 is fixed to the cam shaft 105,
and is coupled to the output shaft of the stepping motor
100 through the transmission belt 103. The transmission
belt 103 is simply illustrated in FIG. 5, but is configured
as a timing belt with teeth. The transmission belt 103 thus
can transmit the rotation of the output shaft of the step-
ping motor 100 to the cam shaft 105 without slipping.
[0069] The origin sensor 101 (not illustrated in FIG. 5)
is attached to the pulley 104. The origin sensor 101 is
configured to send the detection signal when the pulley
104 or the cam shaft 105 is at predetermined rotation
phases. The rotation state when the origin sensor 101
transmits the detection signal becomes the origin of the
stepping motor 100. The rotation control of the stepping
motor 100 is carried out with such an origin as the refer-
ence.
[0070] The main axis member drive cam 81 is fixed to
the cam shaft 105. The main axis member drive cam 81
integrally rotates with the cam shaft 105. The oscillation
arm 83 is arranged on the rear side than the main axis
member drive cam 81. The rotatable bearing 82 is at-
tached to the middle part of the oscillation arm 83. The
bearing 82 is configured to rotate while coming into con-
tact with the outer periphery of the main axis member
drive cam 81.
[0071] The tip end of the oscillation arm 83 is coupled
to one end of the positioning arm 84a through a rod
shaped link. The positioning arm 84a is supported in an
oscillating manner at the appropriate position of the pow-
er transmission unit 120. The rotatable rotation member
87 is supported at the other end of the positioning arm
84a.
[0072] The contact arm 84b is arranged on the front
side than the positioning arm 84a. The tip end of the
contact arm 84b is configured to come into contact with
the rotation member 87. The rotation member 87 is at-
tached to the positioning arm 84a. One end of the trans-
mission shaft 85 is fixed to the base of the contact arm
84b. The other end of the transmission shaft 85 is fixed
to the main axis member 80. That is, the transmission
shaft 85 and the main axis member 80 are configured to
cooperatively operate with each other. Therefore, the
main axis member 80 integrally rotates with the contact
arm 84b. The torsion coil spring shaped pushing spring
86 is attached to the contact arm 84b. The pushing spring
86 biases the contact arm 84b in the direction of the arrow
in FIG. 5.
[0073] The elastic force of the pushing spring 86 acts
on the contact arm 84b according to the above configu-
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ration. This elastic force causes the contact arm 86b to
come into contact with the rotation member 87 and push
the positioning arm 84a. Furthermore, the bearing 82 of
the oscillation arm 83 is pushed against the main axis
member drive cam 81 since the lower end of the posi-
tioning arm 84a pulls the oscillation arm 83 through the
link. Therefore, the pushing spring 86 generates a spring
force for bringing the main axis member drive cam 81
into contact with the bearing 82, and for bringing the con-
tact arm 84b in contact with the positioning arm 84a.
[0074] When the main axis member drive cam 81 ro-
tates in such a state and the edge (bulged portion to be
described later) of the main axis member drive cam 81
pushes the bearing 82, the oscillation arm 83 turns in the
direction of moving away from the cam shaft 105, and
the tip end of the oscillation arm 83 pulls the lower end
of the positioning arm 84a through the link. As a result,
the rotation member 87 at the upper end of the positioning
arm 84a pushes the contact arm 84b, so that the power
transmission unit 120 can oscillate the main axis member
80 towards the front side along with the contact arm 84b
(see FIG. 8).
[0075] The power transmission unit 120 includes an
auxiliary main axis member drive cam 91, a bearing 92,
an oscillation arm 93, a transmission arm 94, a transmis-
sion shaft 95, and a holding spring 96 as a configuration
for transmitting the power of the stepping motor 100 to
the auxiliary main axis member 90.
[0076] The auxiliary main axis member drive cam 91
is fixed to the cam shaft 105, similar to the main axis
member drive cam 81. The oscillation arm 93 is arranged
on the rear side than the auxiliary main axis member
drive cam 91. The rotatable bearing 92 is attached to the
middle part of the oscillation arm 93. The bearing 92 is
configured to rotate while making contact with the outer
periphery of the auxiliary main axis member drive cam 91.
[0077] The tip end of the oscillation arm 93 is coupled
to one end of the transmission arm 94 through a rod
shaped link. The transmission arm 94 is supported in an
oscillating manner at the appropriate position of the pow-
er transmission unit 120. One end of the transmission
shaft 95 is attached to the base of the transmission arm
94. The other end of the transmission shaft 95 is fixed to
the auxiliary main axis member 90. That is, the transmis-
sion shaft 95 and the auxiliary main axis member 90 are
configured to cooperate with each other. Therefore, the
auxiliary main axis member 90 integrally rotates with the
transmission arm 94. A torsion coil spring shaped holding
spring 96 is attached to the transmission arm 94. The
holding spring 96 biases the transmission arm 94 in the
direction of the dotted line arrow of FIG. 5.
[0078] With such a configuration, the holding spring 96
acts the spring force in the direction the auxiliary main
axis member 90 oscillates towards the rear side (direction
of moving away from the main axis member 80) on the
auxiliary main axis member 90 through the transmission
arm 94 and the transmission shaft 95. Furthermore, the
bearing 92 of the oscillation arm 93 is pushed against

the auxiliary main axis member drive cam 91 since the
tip end of the transmission arm 94, on which the elastic
force of the holding spring 96 acts, pulls the oscillation
arm 93 through the link. Therefore, the holding spring 96
generates the spring force for bringing the auxiliary main
axis member drive cam 91 into contact with the bearing
92.
[0079] When the auxiliary main axis member drive cam
91 rotates in this state and the edge (bulged portion to
be described later) of the auxiliary cam member drive
cam 91 pushes the bearing 92, the oscillation arm 93
oscillates in the direction of moving away from the cam
shaft 105. The oscillation arm 93 pulls the end of the
transmission arm 94 through the link. As a result, the
power transmission unit 120 can oscillate the auxiliary
main axis member 90 towards the front side (direction of
moving closer to the main axis member 80).
[0080] When the auxiliary main axis member 90 is os-
cillated towards the front side exceeding a predetermined
angle, the auxiliary main axis member 90 comes into con-
tact with a portion (not illustrated) of the main axis mem-
ber 80, and thereafter, the auxiliary main axis member
90 pushes the main axis member 80 (In this case, the tip
end of the contact arm 84b and the rotation member 87
are appropriately spaced apart) . According to such a
configuration, the main axis member 80 and the auxiliary
main axis member 90 integrally oscillate. In other words,
the main axis member 80 is driven by the auxiliary main
axis member drive cam 91 rather than by the main axis
member drive cam 81 when the auxiliary main axis mem-
ber 90 is oscillated towards the front side exceeding a
predetermined angle.
[0081] The configuration for driving the discharge plate
40 will now be described. The power transmission unit
120 includes a discharge plate drive cam 41, a bearing
42, an oscillation arm 43, a transmission arm 44, a trans-
mission shaft 45, and a return spring 46 as a configuration
for transmitting the power of the stepping motor 100 to
the discharge plate 40.
[0082] The discharge plate drive cam 41 is fixed to the
cam shaft 105, similar to the auxiliary main axis member
drive cam 91 and the main axis member drive cam 81.
The oscillation arm 43 is arranged on the rear side than
the discharge plate drive cam 41. The rotatable bearing
42 is attached to the middle part of the oscillation arm
43. The bearing 42 is configured to appropriately rotate
while making contact with the outer periphery of the dis-
charge plate drive cam 41.
[0083] The tip end of the oscillation arm 43 is coupled
to the transmission arm 44 through a rod shaped link.
The transmission arm 44 supported in an oscillating man-
ner at the appropriate position of the power transmission
unit 120. One end of the transmission shaft 45 is attached
to the base of the transmission arm 44, and the other end
of the transmission shaft 45 is fixed to the discharge plate
40. That is, the transmission shaft 45 and the discharge
plate 40 are configured to cooperate with each other.
Therefore, the discharge plate 40 integrally oscillates
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with the transmission arm 44. The torsion coil spring
shaped return spring 46 is attached to the transmission
arm 44. The return spring 46 biases the transmission arm
44 in the direction of the arrow of FIG. 5.
[0084] With such a configuration, the bearing 42 of the
oscillation arm 43 is pushed against the discharge plate
drive cam 41 since the tip end of the transmission arm
44, on which the elastic force of the return spring 46 acts,
pulls the oscillation arm 43 through the link. Therefore,
the return spring 46 generates the spring force for bring-
ing the discharge plate drive cam 41 into contact with the
bearing 42.
[0085] When the discharge plate drive cam 41 rotates
in this state and the peripheral edge (bulged portion to
be described later) of the discharge plate drive cam 41
pushes the bearing 42, the oscillation arm 43 moves in
the direction of moving away from the cam shaft 105 and
the tip end of the oscillation arm 43 pulls the lower end
of the transmission arm 44 through the link. As a result,
the discharge plate 40 can oscillate towards the front side
(see FIG. 9).
[0086] Next, a configuration will be described in which
the winder unit 4 receives the yarn feeding bobbin 21,
holds the yarn feeding bobbin 21 at the predetermined
position where the yarn 20 of the yarn feeding bobbin 21
is unwound, and discharges the same. As described
above, in the present embodiment, the discharge plate
drive cam 41, the main axis member drive cam 81, and
the auxiliary main axis member drive cam 91 are config-
ured as a cam coupling mechanism 130 fixed to the com-
mon cam shaft 105. That is, the discharge plate drive
cam 41, the main axis member drive cam 81, and the
auxiliary main axis member drive cam 91 are integrally
driven. Furthermore, as illustrated in FIGS. 6A to 6C, the
discharge plate drive cam 41, the main axis member drive
cam 81, and the auxiliary main axis member drive cam
91 each includes a bulged portion. The bulged portion
changes the position of the discharge plate 40, the main
axis member 80, and the auxiliary main axis member 90.
The bulged portion (holding cam operation region) of the
auxiliary main axis member drive cam 91 and the bulged
portion (discharge cam operation region) of the discharge
plate drive cam 41 are formed to be gradual, but the
bulged portion (defined cam operation region) of the main
axis member drive cam 81 is formed to be slightly sharp.
The bulged portion of the auxiliary main axis member
drive cam 91 and the bulged portion of the discharge
plate drive cam 41 are formed at substantially the same
phase, but the bulged portion of the main axis member
drive cam 81 is formed at a phase different by substan-
tially 180° with the above bulged portions.
[0087] In the above configuration, the winder unit 4 ap-
propriately drives the stepping motor 100 so that the bear-
ing 92 of the oscillation arm 93 is in contact with the area
slightly passed the peak of the bulged portion of the aux-
iliary main axis member drive cam 91 when receiving the
yarn feeding bobbin 21. If the winder unit 4 stops the
drive of the stepping motor 100 in this state, the auxiliary

main axis member 90 is in a position slightly collapsed
towards the front side from the upright state, as illustrated
in FIG. 7.
[0088] In this state, the main axis member 80 also os-
cillates to the front side in a form of being pushed by the
auxiliary main axis member 90 since the auxiliary main
axis member 90 oscillates exceeding a predetermined
angle. The position of the main axis member 80 in this
state is slightly collapsed towards the front side from the
upright state, similar to the auxiliary main axis member
90. When the yarn feeding bobbin 21 is supplied from
the magazine holding portion 61 in this state, the bobbin
holding portion 110 (main axis member 80 and auxiliary
main axis member 90) enters inside the core tube 21a.
In the present specification, the position of the main axis
member 80 (position of FIG. 7) when receiving the yarn
feeding bobbin 21 is referred to as a receiving position.
[0089] When unwinding the yarn of the received yarn
feeding bobbin 21, the winder unit 4 again drives the step-
ping motor 100 to rotate the cam shaft 105 in the direction
indicated with the arrow in FIG. 7. The bearings 42, 92
of the oscillation arms 43, 93 thereby completely pass
the bulged portion of the discharge plate drive cam 41
and the auxiliary main axis member drive cam 91 and
come into contact with the non-bulged portion. The bear-
ing 82 of the oscillation arm 83 comes into contact with
the bulged portion of the main axis member drive cam 81.
[0090] Accompanied therewith, as illustrated in FIG.
8, the discharge plate 40 oscillates towards the rear side
from the state of FIG. 7 and becomes horizontal, and the
auxiliary main axis member 90 oscillates to slightly col-
lapse towards the rear side. The main axis member 80
pushed towards the front side by the auxiliary main axis
member 90 also similarly oscillates towards the rear side
with the oscillation of the auxiliary main axis member 90
towards the rear side. However, the oscillation of the main
axis member 80 stops as the contact arm 84b eventually
comes into contact with the rotation member 87 of the
positioning arm 84a. After the oscillation of the main axis
member 80 stops, only the auxiliary main axis member
90 oscillates towards the rear side by the spring force of
the holding spring 96. In other words, the auxiliary main
axis member 90 displaces so as to relatively move away
from the main axis member 80. Therefore, the core tube
21a of the yarn feeding bobbin 21 can be held from the
inner side by the bobbin holding portion 110.
[0091] The position at which the oscillation of the main
axis member 80 is stopped in this case is defined by the
position of the rotation member 87 of the positioning arm
84a. The positioning arm 84a is coupled to the oscillation
arm 83 by way of the link. Thus, the position of the main
axis member 80 can be changed depending on which
part of the bulged portion of the main axis member drive
cam 81 the bearing 82 of the oscillation arm 83 is contact
with (whether in contact with the rising part of the bulged
portion, or in contact with the peak). In other words, the
position of the main axis member 80 can be adjusted by
changing the rotation phase of the main axis member
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drive cam 81. Even if the position of the main axis member
80 is changed as described above, the auxiliary main
axis member 90 can maintain the holding state of the
yarn feeding bobbin 21 without any problem by the elastic
force of the holding spring 96.
[0092] In the present specification, the position of the
main axis member 80 when unwinding the yarn feeding
bobbin 21 is referred to as an unwinding position. The
origin sensor 101 detects the rotation phase of the pulley
104 in a state the main axis member 80 is in a substan-
tially upright position as in FIG. 8, and is set so that such
state becomes the origin in the rotation control of the
stepping motor 100. The unwinding position of the main
axis member 80 changes by the type of yarn feeding
bobbin 21, and the like. The origin detected by the origin
sensor 101 and the unwinding position do not necessarily
coincide.
[0093] The stepping motor 100 is then appropriately
driven to rotate the discharge plate drive cam 41, the
main axis member drive cam 81, and the auxiliary main
axis member drive cam 91 when discharging the yarn
feeding bobbin 21. The bearings 42, 92 of the oscillation
arms 43, 93 thereby come into contact with the bulged
portion of the discharge plate drive cam 41 and the aux-
iliary main axis member drive cam 91. Therefore, the
discharge plate 40 greatly oscillates towards the front
side, as illustrated in FIG. 9. The auxiliary main axis mem-
ber 90 oscillates towards the front side in cooperation
with the discharge plate 40 thereby releasing the holding
of the yarn feeding bobbin 21, and the auxiliary main axis
member 90 greatly oscillates towards the front side while
pushing the main axis member 80. Accordingly, the dis-
charge plate 40 pushes up the lower end of the core tube
21a of the yarn feeding bobbin 21, so that the winding
unit 4 can discharge the yarn feeding bobbin 21. In the
present specification, the position of the main axis mem-
ber 80 of when discharging the yarn feeding bobbin 21
is referred to as a discharging position.
[0094] As described above, in the present embodi-
ment, the receiving of the yarn feeding bobbin 21, the
holding of the yarn feeding bobbin 21 in the unwinding
position (and adjustment of the unwinding position), and
the discharging of the yarn feeding bobbin 21 can be
carried out by simply driving the stepping motor 100
which is the single drive source.
[0095] A series of flow when the automatic winder 1
performs winding while replacing the yarn feeding bobbin
21 will now be described with reference to FIG. 10 to FIG.
12B. The process illustrated in the flowchart described
below are examples, and the effects of the present in-
vention may be obtained by changing the processing
content or changing the processing order.
[0096] During the winding operation by the winder unit
4, the clearer 15 may detect the yarn defect and the yarn
may be cut with the cutter 39, the yarn cut of the yarn
being unwound from the yarn feeding bobbin 21 may
occur, or the unwinding of the yarn from the yarn feeding
bobbin 21 may be completed and the yarn 20 may run

out. The winder unit 4 monitors such yarn cut or the like
(S101), and stops the winding operation when the yarn
cut or the like occur (S102).
[0097] When the winding operation is stopped, the suc-
tion hole 32 of the lower yarn guiding pipe 25 positioned
on the lower side sucks and catches the lower yarn and
the upper yarn guiding pipe 26 sucks and catches the
upper yarn, and yarn splicing starts (5102) . Thereafter,
the unit controller 50 determines whether or not the lower
yarn exists after the yarn splicing based on the detection
result of the lower yarn detection sensor 31 (S103).
[0098] In the case where the cutting of the yarn by the
cutter 39 or the yarn breakage of the yarn 20 being un-
wound occurs, the yarn splicing is completed if a yarn is
remained on the yarn feeding bobbin 21 and if a mechan-
ical error or the like does not occur. Therefore, the lower
yarn is detected by the lower yarn detection sensor 31.
In this case, the unit controller 50 resumes the winding
of the yarn by controlling each configuration of the wind-
ing unit main body 6.
[0099] If the unwinding of all the yarn of the yarn feed-
ing bobbin 21 is finished and the yarn 20 is no longer
present, the lower yarn is not detected by the lower yarn
detection sensor 31 since the yarn splicing cannot be
carried out. In this case, the unit controller 50 determines
that the unwinding of the yarn of the yarn feeding bobbin
21 is completed, and operates the bobbin holding portion
110 and the discharge plate 40 to perform the discharging
process of the core tube 21a (S104) . Thereafter, the unit
controller 50 causes the bobbin supply device 60 to newly
supply the yarn feeding bobbin 21 (S105) . In this case,
the stepping motor controller 102 drives the stepping mo-
tor 100 and moves the main axis member 80 to the re-
ceiving position in advance.
[0100] As illustrated in FIG. 11A, the newly supplied
yarn feeding bobbin 21 is guided to the bobbin setting
section 10. The stepping motor controller 102 oscillates
the bobbin holding portion 110 to the rear side.
[0101] In the winder unit 4 of the present embodiment,
the layout of the bobbin holding portion 110 is taken into
consideration such that the yarn feeding bobbin 21 can
traverse the detection range of the chase portion detec-
tion sensor 74 when oscillating the bobbin holding portion
110 to the rear side. The determination section 51 of the
unit controller 50 determines whether or not the yarn
feeding bobbin 21 is newly supplied based on the detec-
tion result of the chase portion detection sensor 74
(5106) . Specifically, if the yarn feeding bobbin 21 is de-
tected by the chase portion detection sensor 74 after the
unit controller 50 instructs to newly supply the yarn feed-
ing bobbin 21, the determination section 51 determines
that the yarn feeding bobbin 21 is newly supplied. If the
yarn feeding bobbin 21 is not detected by the chase por-
tion detection sensor 74 within a predetermined time, the
determination section 51 determines that the yarn feed-
ing bobbin 21 is not newly supplied.
[0102] If determined by the determination section 51
that the yarn feeding bobbin 21 is newly supplied, the
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unit controller 50 stores such a determination result in
the storage device 52 arranged in the unit controller 50.
The unit controller 50 then catches the yarn end of the
newly supplied yarn feeding bobbin 21 and the yarn end
on the package side to start the yarn splicing (S110).
[0103] If determined by the determination section 51
that the yarn feeding bobbin 21 is not newly supplied, the
unit controller 50 stores such a determination result in
the storage device 52. The unit controller 50 is configured
to transmit an appropriate signal to the notification lamp
56 without starting the yarn splicing operation. The noti-
fication lamp 56 that received the signal notifies the op-
erator that the yarn feeding bobbin 21 is not newly sup-
plied using a display color and the like set in advance
(S107).
[0104] If determined that the yarn feeding bobbin 21
is not newly supplied and the appropriate signal is trans-
mitted to the notification lamp 56, the unit controller 50
of the present embodiment does not perform the catching
operation of the lower yarn, the catching operation of the
upper yarn, and the yarn splicing until this problem is
resolved. The operator can know that the yarn feeding
bobbin 21 is not supplied to the bobbin supply device 60
by the notification of the notification lamp 56. The oper-
ator can stop the notification of the notification lamp 56
by supplying the yarn feeding bobbin 21 to the bobbin
supply device 60 (S108) and operating the error release
button (S109). Thereafter, the bobbin supply device 60
newly performs the supply of the yarn feeding bobbin 21
by the instruction of the unit controller 50 (S105). When
determined by the determination section 51 that the yarn
feeding bobbin 21 is supplied, the unit controller 50 catch-
es the yarn end of the newly supplied yarn feeding bobbin
21 and the yarn end from the package to start the yarn
splicing (S110). The determination result of the determi-
nation section 51 here is not stored in the storage device
52.
[0105] In the conventional configuration, whether or
not to perform yarn splicing is determined based on the
detection result of the lower yarn detection sensor since
the sensor for detecting the presence of the yarn feeding
bobbin 21 is not arranged, but such a configuration has
the following problems when the supply of the yarn feed-
ing bobbin 21 fails. In other words, in the conventional
configuration, although it is apparent that the catching of
the lower yarn is not possible at the time point the yarn
feeding bobbin is not supplied, the yarn splicing operation
is attempted and an error occurs for the first time at the
time point the lower yarn is not detected with the lower
yarn detection sensor at the end of the yarn splicing op-
eration. Therefore, in the conventional yarn winding ma-
chine, the catching of the upper yarn is also carried out
when the catching of the lower yarn is attempted, where
the caught upper yarn is ultimately discarded due to oc-
currence of error, thereby uselessly consuming the yarn.
In the configuration of causing error if the lower yarn is
not detected with the lower yarn detection sensor, wheth-
er the cause of occurrence of error is due to catching

mistake at a lower yarn catching unit (mechanical error)
or because the yarn feeding bobbin 21 is not supplied
(human error) cannot be determined on the device side.
[0106] With regards to such an aspect, in the present
embodiment, the catching operation of the lower yarn
can be stopped at the time point the absence of the yarn
feeding bobbin 21 is detected by the chase portion de-
tection sensor 74. Therefore, the wasting of the upper
yarn can be prevented. Since the presence of the yarn
feeding bobbin 21 is detected with the chase portion de-
tection sensor 74, the cause of occurrence of error can
be definitely isolated.
[0107] Furthermore, in the present embodiment, the
time at which the mechanical error occurred, the time at
which the human error occurred and the like are stored
in the storage device 52 each time, so that the operation
section 53 of the unit controller 50 can calculate the
number of human errors in a predetermined time band,
the number of mechanical errors in a predetermined time
band, and the like based on the storage content. The
calculation result can be displayed on the unit display
section 19.
[0108] Therefore, a more appropriate process can be
carried out with respect to the error in the present em-
bodiment. Specifically, if a great number of errors occur
due to the yarn feeding bobbin 21 not being supplied, the
problems in the operation of supplying the yarn feeding
bobbin 21 to the magazine can 62 by the operator are
suspected, and thus appropriate countermeasures such
as instructing the operator may be carried out. Further-
more, the pure mechanical error can be detected and an
accurate maintenance operation can be carried out since
the human error is not counted as the mechanical error.
[0109] The functions of the storage device 52 and the
operation section 53 may be provided to the machine
control device 7 as illustrated in FIG. 13 in place of or in
addition to providing the functions to the winder unit 4.
FIG. 13 is a block diagram illustrating a modified example
of the machine control device 7. In this configuration, the
unit controller 50 outputs the time at which the mechan-
ical error occurred, the time at which the human error
occurred, and the like to the machine control device 7.
The outputted times are then stored in a storage device
252 of the machine control device 7. When the operator
operates the machine input section 8 to specify an ap-
propriate time band, an operation section 253 of the ma-
chine control device 7 calculates the number of human
errors and mechanical errors in the relevant time band.
The calculation result can be displayed on the machine
display section 9.
[0110] The unit controller 50 then adjusts the position
of the unwinding side end of the yarn feeding bobbin 21
in parallel to the yarn splicing (S111). Hereinafter, the
adjustment of the position of the unwinding side end of
the yarn feeding bobbin 21 will be described in detail with
reference to FIGS. 11A and 11B, FIGS. 12A and 12B,
and FIG. 14. FIG. 14 is a flowchart illustrating the process
of adjusting the position of the unwinding side end of the
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yarn feeding bobbin 21.
[0111] In other words, in the present embodiment, the
yarn feeding bobbin 21 is covered when the movable
member 72 of the unwinding assisting device 12 moves,
and hence the contact of the movable member 72 and
the yarn feeding bobbin 21 can be reliably prevented.
With such a configuration, the winder unit 4 of the present
embodiment can accurately position the unwinding side
end of the yarn feeding bobbin 21 at the unwinding stand-
ard position. The winder unit 4 of the present embodiment
adjusts the position of the yarn feeding bobbin 21 using
the chase portion detection sensor 74 of the unwinding
assisting device 12.
[0112] Detailed description will be made below. Spe-
cifically, the stepping motor controller 102 controls the
stepping motor 100 to turn the main axis member 80 in
the receiving position towards the rear side and once
makes the yarn feeding bobbin 21 upright. In this case,
the unit controller 50 brings the brush portion 11b of the
yarn kink preventer 11 into contact with the upper end
portion of the yarn feeding bobbin 21 (see FIG. 11B),
applies appropriate tension on the yarn 20 to prevent the
yarn from kinking (S201). Thereafter, the stepping motor
controller 102 oscillates the bobbin holding portion 110
so as to again slightly collapse the yarn feeding bobbin
21 towards the front side (S202) . The unit controller 50
then stops the oscillation of the bobbin holding portion
110 when the yarn feeding bobbin 21 is detected by the
chase portion detection sensor 74 (S203, FIG. 12A).
[0113] The storage device 52 of the unit controller 50
stores, in correspondence with the type of the yarn feed-
ing bobbin 21 to use, that how much pulse the stepping
motor 100 is to be driven from the position where the
yarn feeding bobbin 21 started to be detected by the
chase portion detection sensor 74 to have the yarn feed-
ing bobbin 21 at the appropriate position (adjustment dis-
tance). The operator inputs the type of yarn feeding bob-
bin 21 to use to the unit input section 18 before starting
the winding operation. The adjustment distance to be
used in the current winding operation is thereby set in
the unit controller 50. The unit controller 50 outputs a
predetermined number of pulses to the stepping motor
100 based on the set adjustment distance, and oscillates
the bobbin holding portion 110 towards the rear side
(S204, FIG. 12B).
[0114] The unwinding side end of the yarn feeding bob-
bin 21 thus can be aligned with the unwinding standard
position. Therefore, the contact of the movable member
72 and the yarn feeding bobbin 21 can be prevented while
appropriately exhibiting the function of the unwinding as-
sisting device 12.
[0115] If the type of yarn feeding bobbin 21 to use is
changed, the appropriate adjustment distance can be set
in the unit controller 50 by performing an appropriate input
to the unit input section 18. Such input may be made to
the machine input section 8 instead of to the unit input
section 18. In this case, the machine control device 7
transmits the content inputted to the machine input sec-

tion 8 to each winder unit 4. Thus, the appropriate ad-
justment distance can be collectively set with respect to
the unit controller 50 of each winder unit 4.
[0116] As described above, the winder unit 4 of the
present embodiment includes the bobbin holding portion
110, the bobbin supply device 60, the winding section
16, the yarn splicing device 14, the chase portion detec-
tion sensor 74, and the determination section 51. The
bobbin holding portion 110 holds the yarn feeding bobbin
21. The bobbin supply device 60 performs the supplying
operation of the yarn feeding bobbin 21 to the bobbin
holding portion 110 . The winding section 16 performs
the winding operation of winding the yarn of the yarn feed-
ing bobbin 21 held by the bobbin holding portion 110 to
form a package. The yarn splicing device 14 performs
the yarn splicing operation of yarn splicing the yarn end
of the package and the yarn end of the yarn feeding bob-
bin 21 when the yarn is cut. The chase portion detection
sensor 74 detects the presence of the yarn feeding bob-
bin 21 at the bobbin holding portion 110. The determina-
tion section 51 determines whether or not the supply of
the yarn feeding bobbin 21 is successful based on the
detection result of the chase portion detection sensor 74
after the bobbin supply device 60 performs the supplying
operation of the yarn feeding bobbin 21 and until the yarn
splicing device 14 starts the yarn splicing operation.
[0117] Therefore, in the winder unit 4 of the present
embodiment, the supply of the yarn feeding bobbin 21 to
the bobbin holding portion 110 can be checked before
the winder unit 4 transitions from the supplying operation
to the yarn splicing operation.
[0118] Furthermore, the winder unit 4 of the present
embodiment includes the unit controller 50 for performing
a control to prohibit the execution of the yarn splicing
operation when determined by the determination section
51 that the supply of the yarn feeding bobbin 21 is not
successful.
[0119] Therefore, in the winder unit 4 of the present
embodiment, the wasteful yarn splicing operation can be
eliminated since the yarn splicing operation is not exe-
cuted if the supply of the yarn feeding bobbin 21 fails.
Therefore, the winder unit 4 can prevent the yarn of the
package from being uselessly discarded when the yarn
splicing operation fails, which inevitably occurs when the
supply of the yarn feeding bobbin 21 fails. Furthermore,
in the winder unit 4 of the present embodiment, the low-
ering of the quality of the package can be prevented since
the package can be prevented from being turned at low
speed.
[0120] In the winder unit 4 of the present embodiment,
the winder unit 4 includes the storage device 52 for stor-
ing the determination result of the determination section
51.
[0121] Therefore, the winder unit 4 of the present em-
bodiment can store whether or not the supply of the yarn
feeding bobbin 21 is successful. The winder unit 4 of the
present embodiment thus can store whether the cause
of the occurrence of operation failure in the winder unit
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4 is due to a human error in which the failure in the supply
of the yarn feeding bobbin 21 to the bobbin holding por-
tion 110 occurs when the operator makes a mistake in
supplying the yarn feeding bobbin 21 to the winder unit
4, or due to a mechanical error in which the supply of the
yarn feeding bobbin 21 to the yarn feeding bobbin 21
holding portion is successful but the yarn end of the yarn
feeding bobbin 21 is caught and cannot be taken out by
the machine. That is, in the winder unit 4 of the present
embodiment, the operator can carry out a more appro-
priate maintenance operation with respect to the winder
unit 4 since a more accurate operation failure history can
be acquired.
[0122] The automatic winder 1 of the present embod-
iment includes the machine control device 7 for inten-
sively managing the winder unit 4. The machine control
device 7 may include the storage device 252 for storing
the determination results of the determination sections
51 of a plurality of winder units 4.
[0123] Therefore, the automatic winder 1 of the present
embodiment can store whether or not the winder unit 4
succeeded in supplying the yarn feeding bobbin 21. The
automatic winder 1 of the present embodiment thus can
store whether the cause of the occurrence of operation
failure in each winder unit 4 is due to human error or
mechanical error. Therefore, in the automatic winder 1
of the present embodiment, the operator can carry out a
more appropriate maintenance operation with respect to
the winder unit 4 since the operation failure history of
each winder unit 4 can be referenced.
[0124] The winder unit 4 of the present embodiment
includes the operation section 53 capable of calculating
the number of supply failures of the yarn feeding bobbin
21 of the winder unit 4, and the number of operation fail-
ures excluding the supply failure of the winder unit 4.
[0125] The winder unit 4 of the present embodiment
thus can calculate the number of operation failures and
the number of times the supply of the yarn feeding bobbin
21 has failed. The operator thus can calculate the per-
centage of the failure caused by human error of the fail-
ures that occurred in the winder unit 4 by referencing the
operation failure history in the winder unit 4 of the present
embodiment. That is, in the winder unit 4 of the present
embodiment, the operator can determine whether or not
the mechanical error occurred frequently in the winder
unit 4 by referencing the operation failure history, and
more appropriately execute the maintenance operation
in the winder unit 4.
[0126] The automatic winder 1 of the present embod-
iment can include the operation section 253 capable of
calculating the number of supply failures of the yarn feed-
ing bobbin 21 of each winder unit 4 and the number of
operation failures excluding the supply failures of the yarn
feeding bobbin 21 of the winder unit 4 based on the de-
termination result stored by the storage device 252.
[0127] Therefore, the automatic winder 1 of the present
embodiment can calculate the number of operation fail-
ures, and the number of times the supply of the yarn

feeding bobbin 21 has failed. In the automatic winder 1
of the present embodiment, the operator can calculate
the percentage of failure caused by human error of the
total number of operation failures that occurred in each
winder unit 4 by referencing the operation failure history.
That is, in the automatic winder 1 of the present embod-
iment, the operator can determine whether or not the
mechanical error occurred frequently in each winder unit
4 by referencing the operation failure history, and hence
can execute the maintenance operation more appropri-
ately with respect to each winder unit 4.
[0128] The winder unit 4 of the present embodiment
includes the unit display section 19 capable of displaying
at least one of the number of supply failures of the yarn
feeding bobbin 21 and the number of operation failures
excluding the number of supply failures of the yarn feed-
ing bobbin 21.
[0129] Therefore, in the winder unit 4 of the present
embodiment, the operator can know the number of sup-
ply failures of the yarn feeding bobbin 21 by checking the
unit display section 19. Thus, in the winder unit 4 of the
present embodiment, the operator can easily know the
number of occurrences of the operation failure compared
to the configuration of checking the number of occurrenc-
es of each operation failure by referencing the operation
failure history, and hence the operator can improve the
efficiency of the maintenance operation of the winder unit
4.
[0130] The automatic winder 1 of the present embod-
iment includes the unit display section 19 capable of dis-
playing at least one of the number of supply failures of
the yarn feeding bobbin 21 and the number of operation
failures excluding the number of supply failures of the
yarn feeding bobbin 21.
[0131] In the automatic winder 1 of the present em-
bodiment, the operator can know the number of supply
failures of the yarn feeding bobbin 21 by checking the
unit display section 19. Thus, in the winder unit 4 of the
present embodiment, the operator can easily know the
number of occurrences of the operation failure compared
to the configuration of checking the number of occurrenc-
es of each operation failure by referencing the operation
failure history, and hence the efficiency of the mainte-
nance operation of the automatic winder 1 can be im-
proved.
[0132] The winder unit 4 of the present embodiment
also includes the unwinding assisting device 12 for as-
sisting the unwinding of the yarn of the yarn feeding bob-
bin 21 by moving following the chase portion 21b or the
yarn layer end of the yarn feeding bobbin 21 that moves
with advancement of the winding operation. The chase
portion detection sensor 74 is installed at a position ca-
pable of detecting the chase portion at the time of the
winding operation to detect the presence of the yarn feed-
ing bobbin 21.
[0133] Accordingly, the winder unit 4 of the present
embodiment can commonly use the detection section for
detecting whether or not the yarn feeding bobbin 21 is
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supplied to the bobbin holding portion 110, and the de-
tection section for detecting the chase portion 21b. The
number of components thus can be reduced since the
sensor for detecting the chase portion does not need to
be additionally arranged in the winder unit 4 of the present
embodiment. Therefore, the winder unit 4 of the present
embodiment can be compactly configured and can be
manufactured at low cost.
[0134] The winder unit 4 of the present embodiment
includes the notification lamp 56 for notifying that the sup-
ply failure of the yarn feeding bobbin 21 has occurred
when determined by the determination section 51 that
the supply of the yarn feeding bobbin 21 is not successful.
[0135] Therefore, the winder unit 4 of the present em-
bodiment can notify the operator that the supply failure
of the yarn feeding bobbin 21 has occurred, and hence
a restoration operation or the like can be carried out more
appropriately and more promptly.
[0136] In the winder unit 4 of the present embodiment,
the bobbin supplying operation is again executed when
determined by the determination section 51 that the sup-
ply of the yarn feeding bobbin 21 is not successful.
[0137] The winder unit 4 of the present embodiment
executes the bobbin supplying operation when the supply
of the yarn feeding bobbin 21 failed. The winder unit 4 of
the present embodiment thus can be autonomously re-
stored from the supply failure of the yarn feeding bobbin
21.
[0138] The winder unit 4 of the present embodiment
includes the magazine can 62 in which a plurality of ac-
commodation holes capable of holding the yarn feeding
bobbin 21 are arranged in the circumferential direction.
A plurality of yarn feeding bobbins 21 are supplied to the
bobbin holding portion 110 one at a time by intermittently
driving the magazine with the unit controller 50.
[0139] In the winder unit 4 including the bobbin supply
device 60 with the magazine can 62, the operation failure
in which the yarn feeding bobbin 21 is not supplied to the
yarn feeding bobbin 21 holding portion when the yarn
feeding bobbin 21 is actually remaining in the magazine
can 62 occurs when the operator fails to supply the yarn
feeding bobbin 21 in the magazine can 62. The winder
unit 4 of the present embodiment thus can be automati-
cally restored from such an operation failure.
[0140] A first variant of the embodiment described
above will now be described with reference to FIG. 15 to
FIG. 18B. FIG. 15 is a block diagram illustrating the main
configuration of the winder unit 4 according to the first
variant and a second variant. FIG. 16 is a flowchart illus-
trating the process of adjusting the position of the un-
winding side end of the yarn feeding bobbin 21 according
to the first variant. FIGS. 17A and 17B are side views
illustrating the first half of the state in which the position
of the unwinding side end of the yarn feeding bobbin 21
is adjusted according to the first variant. FIGS. 18A and
18B are side views illustrating the last half of the state in
which the position of the unwinding side end of the yarn
feeding bobbin 21 is adjusted according to the first vari-

ant.
[0141] In the present variant, the same reference nu-
merals are denoted for the members same as or similar
to the embodiment described above, and the description
thereof may be omitted. In the present variant, the illus-
tration of the yarn kink preventer 11 and the chase portion
detection sensor 74 is omitted to simplify the surrounding
of the yarn feeding bobbin 21.
[0142] In the embodiment described above, whether
the yarn feeding bobbin 21 is newly supplied is detected
by the chase portion detection sensor 74 of the unwinding
assisting device 12, but the detection of the yarn feeding
bobbin 21 is carried out by a bobbin detection sensor 58
arranged on the inner side of the open/close unit 68 in
the present variant. Furthermore, the position of the un-
winding side end of the yarn feeding bobbin 21 is adjusted
based on the detection result of not the chase portion
detection sensor 74 but the position detection sensor 59
in the present variant. Furthermore, the unit controller 50
of the winder unit 4 of the present variant has a configu-
ration including a calculation section 54 as illustrated in
FIG. 15. The process of adjusting the unwinding side end
of the yarn feeding bobbin 21 will be specifically de-
scribed below.
[0143] Since the bobbin detection sensor 58 is ar-
ranged on the inner side of the open/close unit 68, the
yarn feeding bobbin 21 enters the detection range of the
bobbin detection sensor 58 (see FIG. 17A) when the yarn
feeding bobbin 21 is newly supplied (5301) . The deter-
mination section 51 of the unit controller 50 determines
whether or not the yarn feeding bobbin 21 is newly sup-
plied based on the detection result of the bobbin detection
sensor 58 (5302). The method of determining whether
or not the yarn feeding bobbin 21 is newly supplied and
the control performed by the unit controller 50 after the
presence or absence of the yarn feeding bobbin 21 is
determined are carried out similar to the embodiment de-
scribed above.
[0144] The unit controller 50 drives the stepping motor
100 to oscillate the bobbin holding portion 110 towards
the rear side before and after the determination by the
determination section 51 on whether or not the yarn feed-
ing bobbin 21 is newly supplied (S303). When the yarn
feeding bobbin 21 is raised on the rear side, the unwind-
ing side end of the yarn feeding bobbin 21 is detected by
the position detection sensor 59 (see FIG. 17B) . The
position detection sensor 59 has a linear detection range,
which detection range is arranged to intersect the virtual
line L1 described above. The calculation section 54 of
the unit controller 50 calculates the number of pulses
from the origin at the position (first position) of the mo-
ment the unwinding side end of the yarn feeding bobbin
21 is detected by the position detection sensor 59 (S304).
[0145] When the bobbin holding portion 110 is further
oscillated towards the rear side, the unwinding side end
of the yarn feeding bobbin 21 is no longer detected by
the position detection sensor 59 (see FIG. 18A). In this
case, the calculation section 54 calculates the number
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of pulses from the origin at the position (second position)
of the moment the unwinding side end of the yarn feeding
bobbin 21 is no longer detected by the position detection
sensor 59 (S305). Thereafter, the calculation section 54
calculates the number of pulses from the origin at a third
position which is an intermediate position between the
first position and the second position (S306).
[0146] The stepping motor controller 102 then drives
the stepping motor 100 based on the calculated number
of pulses at the third position, and oscillates the bobbin
holding portion 110 towards the front side (S307, FIG.
18B).
[0147] The unwinding side end of the yarn feeding bob-
bin 21 thus can be aligned with the unwinding standard
position. Therefore, the contact of the movable member
72 and the yarn feeding bobbin 21 can be prevented while
appropriately exhibiting the function of the unwinding as-
sisting device 12.
[0148] The intermediate position can be considered as
a position that divides the space between the first position
and the second position in half, but the present invention
is not limited thereto, and various positions can be adopt-
ed according to the layout. Furthermore, the count of the
number of pulses can be obtained by counting the pulses
that the stepping motor controller 102 outputs to the step-
ping motor 100.
[0149] The first position, the second position, and the
third position are calculated in the first variant, but the
following method may be used instead. That is, the first
position is calculated, and the pulse that the stepping
motor controller 102 outputs to the stepping motor 100
is counted until the moment the unwinding side end of
the yarn feeding bobbin 21 is no longer detected from
the first position. Then, the bobbin holding portion 110
may be returned (turned towards the front side) by the
distance corresponding to half of the counted number of
pulses to perform alignment.
[0150] As described above, the winder unit 4 of the
first variant has the following configuration. That is, the
bobbin holding portion 110 is turned from the receiving
position for receiving the yarn feeding bobbin 21 from the
bobbin supply device 60 to the unwinding position for
unwinding the yarn of the yarn feeding bobbin 21. The
bobbin detection sensor 58 is arranged at a position the
yarn feeding bobbin 21 can be detected when the bobbin
holding portion 110 is at the receiving position.
[0151] The winder unit 4 of the first variant thus can
determine that the supply failure of the yarn feeding bob-
bin 21 has occurred at an early stage after the supplying
operation of the yarn feeding bobbin 21 is executed.
Therefore, the winder unit 4 of the first variant can prompt-
ly execute the processes to be executed to supply the
yarn feeding bobbin 21 to the bobbin holding portion 110.
[0152] In the winder unit 4 of the first variant, whether
or not the supply of the yarn feeding bobbin 21 is suc-
cessful can be determined when the bobbin holding por-
tion 110 is at the unwinding position by changing the po-
sition of the bobbin detection sensor 58.

[0153] The winder unit 4 of the first variant thus detects
the yarn feeding bobbin 21 when the bobbin holding por-
tion 110 is at the unwinding position, so that a case can
be prevented in which the supply of the yarn feeding bob-
bin 21 is determined as successful although the supply
failure of the yarn feeding bobbin 21 actually occurred.
In the winder unit 4, the failure in the supply of the yarn
feeding bobbin 21 can be accurately determined even
when the yarn feeding bobbin 21 is disengaged from the
bobbin holding portion 110 while the bobbin holding por-
tion 110 is switched from the receiving position to the
unwinding position although the supplying operation of
the yarn feeding bobbin 21 from the bobbin supply device
60 to the bobbin holding portion 110 is successful.
[0154] A second variant of the above embodiment will
be described with reference to FIG. 15, and FIG. 19 to
FIG. 21B. FIG. 19 is a flowchart illustrating the process
of adjusting the position of the unwinding side end of the
yarn feeding bobbin 21 according to the second variant.
FIGS. 20A and 20B are side views illustrating the first
half of the state in which the position of the unwinding
side end of the yarn feeding bobbin 21 is adjusted ac-
cording to the second variant. FIGS. 21A and 21B are
side views illustrating the last half of the state in which
the position of the unwinding side end of the yarn feeding
bobbin 21 is adjusted according to the second variant.
[0155] In the present variant, the same reference nu-
merals are denoted for the members same as or similar
to the embodiment described above, and the description
thereof may be omitted. In the present variant, the illus-
tration of the yarn kink preventer 11 is omitted to simplify
the surrounding of the yarn feeding bobbin 21. The winder
unit 4 of the present variant also includes the calculation
section 54 as illustrated in FIG. 15. In the present variant,
the position of the unwinding side end of the yarn feeding
bobbin 21 is adjusted using the chase portion detection
sensor 74. The process of adjusting the position of the
unwinding side end of the yarn feeding bobbin 21 will be
specifically described below.
[0156] When the yarn feeding bobbin 21 is newly sup-
plied (S401, FIG. 20A) , the unit controller 50 oscillates
the bobbin holding portion 110 towards the rear side
(S402) . In this case, the calculation section 54 calculates
the number of pulses from the origin at the position (first
position, FIG. 20B) where the unwinding side end of the
yarn feeding bobbin 21 starts to be detected by the chase
portion detection sensor 74 (S403). The yarn feeding
bobbin 21 is then further oscillated towards the rear side,
and the number of pulses from the origin at the position
(second position, FIG. 21A) where the yarn feeding bob-
bin 21 is no longer detected by the chase portion detec-
tion sensor 74 is calculated (S404) .
[0157] The calculation section 54 then calculates the
number of pulses from the origin at the third position
which is the intermediate position between the first posi-
tion and the second position (S405). The stepping motor
controller 102 thereafter calculates the final adjustment
distance based on the third position and the adjustment
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distance set based on the storage content of the storage
device 52 (S406) . The number of pulses to be outputted
to the stepping motor 100 is then determined based on
the final adjustment distance.
[0158] The stepping motor controller 102 drives the
stepping motor 100 by the determined number of pulses,
thereby rotating the bobbin holding portion 110 towards
the rear side (S407, FIG. 21B).
[0159] In this manner, the winder unit 4 of the second
variant can align the unwinding side end of the yarn feed-
ing bobbin 21 with the unwinding standard position.
Therefore, the movable member 72 can be prevented
from being brought into contact with the yarn feeding bob-
bin 21 while appropriately exhibiting the functions of the
unwinding assisting device 12.
[0160] The preferred embodiment and the variants of
the present invention have been described above, but
the above-described configuration may be modified as
below.
[0161] In the embodiment and the variants described
above, the configuration in which other processes are
not carried out until an error is resolved when determined
that the yarn feeding bobbin 21 is not supplied is adopted,
but instead, a configuration of resupplying the yarn feed-
ing bobbin 21 by a predetermined number of times may
be adopted.
[0162] In the embodiment and the variants described
above, the tubular movable member 72 is used in the
unwinding assisting device 12, but instead, the movable
member 72 of various shapes such as a linear guide
member or a polygonal column member molded with a
plate member having a guide hole, a wire, or the like may
be used.
[0163] In the embodiment and the variant described
above, the unwinding standard position is set with the
unwinding assisting device 12 as the basis, but the un-
winding standard position merely needs to be a target
position set in advance, and the member that becomes
the basis in the setting of the unwinding standard position
is not limited to the unwinding assisting device 12. For
example, consideration is made in setting the unwinding
standard position in the winder unit 4 of a type in which
the unwinding assisting device 12 is not arranged. Other
than being set with the unwinding assisting device 12 as
the basis, the unwinding standard position may be a po-
sition on the extended line of the center position where
the yarn 20 is traversed with respect to the winding bobbin
22, or a position on the vertical line of the guide member
for guiding the yarn unwound from the yarn feeding bob-
bin 21.
[0164] In the embodiment and the variants described
above, the configuration in which the discharge plate 40,
the bobbin holding portion 110, and the like are driven
using the stepping motor 100 is adopted, but instead, a
configuration in which the power transmission unit 120
is driven using a servo motor, a linear motor, a voice coil
motor, or the like may be adopted.
[0165] In the embodiment and the variants described

above, a transmissive type photosensor is used for the
chase portion detection sensor 74, the position detection
sensor 59, and the bobbin detection sensor 58, but in-
stead, a reflection type photosensor and the like may be
used. Furthermore, instead of the configuration of detect-
ing the yarn feeding bobbin 21 with the sensor, a config-
uration of detecting the movement or the state of the
chase portion of the yarn feeding bobbin 21 by detecting
the yarn feeding bobbin 21 as an image by a camera may
be adopted.
[0166] In the embodiment and the variants described
above, a gate type tension applying device is used for
the tension applying device 13, but instead, a configura-
tion in which a predetermined tension is applied on the
traveling yarn using the known disc type tension applying
device may be adopted.
[0167] In the embodiment and the variants described
above, a pulse for controlling the stepping motor 100 is
used in the position detection of the bobbin holding por-
tion 110, but the position detection may be carried out
by feedback controlling the servo motor. The angle of the
bobbin holding portion 110 may be detected using an
angular sensor.
[0168] In the embodiment and the variants described
above, the bobbin supply device 60 including the maga-
zine can 62 is described, but the bobbin supply device
60 is not limited to such a configuration as long as it sup-
plies the yarn feeding bobbin 21 to a predetermined po-
sition where the yarn 20 is unwound. For example, a con-
figuration including a columnar accommodation member
capable of accommodating a plurality of yarn feeding
bobbins 21 in a stacked manner to supply the yarn feed-
ing bobbin 21 from the accommodation member may be
adopted.
[0169] In the embodiment and the variants described
above, the bobbin supply device 60 including the maga-
zine can 62 is described, but the configuration of the bob-
bin supply device 60 is not limited thereto. For example,
the bobbin supply device 60 may be a yarn feeding bob-
bin supply device 60 of a tray type that transports the tray
on which the yarn feeding bobbin 21 is stacked with a
conveyor belt to supply to the unwinding position. In the
winder unit 4 including the tray type yarn feeding bobbin
supply device 60, the position of the unwinding side end
of the yarn feeding bobbin 21 may be moved in the front
and back direction by switching the transporting direction
of the conveyor to align the position of the unwinding side
end of the yarn feeding bobbin 21 with the target position.
Furthermore, an oscillation member for oscillating the
tray may be arranged at the unwinding position, and the
yarn feeding bobbin 21 may be oscillated at the unwind-
ing position to align the position of the unwinding side
end of the yarn feeding bobbin 21 with the target position.

Claims

1. A winding unit (4) characterized by comprising:
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a bobbin holding portion (110) for holding a yarn
feeding bobbin;
a bobbin supply device (60) for performing a
supplying operation of the yarn feeding bobbin
to the bobbin holding portion (110);
a winding section (16) for performing a winding
operation of winding a yarn of the yarn feeding
bobbin held by the bobbin holding portion (110)
to form a package;
a yarn splicing device (14) for performing a yarn
splicing operation of splicing a yarn end of the
package and a yarn end of the yarn feeding bob-
bin when the yarn is cut;
a bobbin presence/absence detection section
(58, 74) for detecting presence/absence of the
yarn feeding bobbin at the bobbin holding por-
tion (110); and
a determination section (51) for determining
whether or not supply of the yarn feeding bobbin
is successful based on a detection result of the
bobbin presence/absence detection section
(58, 74) after the bobbin supply device (60) per-
forms the supplying operation of the yarn feed-
ing bobbin and until the yarn splicing device (14)
starts the yarn splicing operation.

2. The winding unit (4) according to claim 1, further
characterized by comprising a controller (50) for
performing control to prohibit execution of the yarn
splicing operation when the determination section
(51) determines that the supply of the yarn feeding
bobbin is not successful.

3. The winding unit (4) according to claim 1 or 2, char-
acterized in that the winding unit (4) further includes
a storage device (52) for storing a determination re-
sult by the determination section (51) .

4. A yarn winding machine (1) characterized by com-
prising a plurality of winding units (4) each identical
to the winding unit (4) according to claim 1 or 2, fur-
ther comprising:

a unit central management device (7) for inten-
sively managing the winding units (4); wherein
the unit central management device (7) includes
a storage device (252) for storing a determina-
tion result by the determination section (51) of
the plurality of winding units (4).

5. The winding unit (4) according to claim 3, further
characterized by comprising an operation section
(53) for calculating the number of supply failures of
the yarn feeding bobbin and the number of operation
failures excluding the supply failures of the winding
unit (4) based on the determination result stored by
the storage device (52) .

6. The yarn winding machine (1) according to claim 4,
characterized in that
the unit central management device (7) includes an
operation section (253) for calculating the number
of supply failures of the yarn feeding bobbin of each
of the winding units (4) and the number of operation
failures excluding the supply failures of the yarn feed-
ing bobbin of the winding unit (4) based on the de-
termination result stored by the storage device (252).

7. The winding unit (4) according to claim 5, further
characterized by comprising a display section (19)
for displaying at least one of the number of supply
failures of the yarn feeding bobbin and the number
of operation failures excluding the number of supply
failures of the yarn feeding bobbin.

8. The yarn winding machine (1) according to claim 6,
characterized in that the unit central management
device (7) includes a display section (9) for display-
ing at least one of the number of supply failures of
the yarn feeding bobbin and the number of operation
failures excluding the number of supply failures of
the yarn feeding bobbin.

9. The winding unit (4) according to any of claims 1, 2,
3, 5, or 7, characterized in that
the bobbin holding portion (110) is turned to an un-
winding position for unwinding the yarn of the yarn
feeding bobbin from a receiving position for receiving
the yarn feeding bobbin from the bobbin supply de-
vice (60); and
the bobbin presence/absence detection section (58)
is arranged at a position the yarn feeding bobbin is
detectable when the bobbin holding portion (110) is
at the receiving position.

10. The winding unit (4) according to any of claims 1, 2,
3, 5, or 7, characterized in that the bobbin pres-
ence/absence detection section (74) determines
whether or not the supply of the yarn feeding bobbin
is successful when the bobbin holding portion (110)
is at the unwinding position.

11. The winding unit (4) according to claim 2, further
characterized by comprising:

an unwinding assisting device (12) for assisting
the unwinding of the yarn of the yarn feeding
bobbin by moving following a chase portion
which is a yarn layer end of the yarn feeding
bobbin that moves with advancement of the
winding operation; wherein
the bobbin presence/absence detection section
(74) is installed at a position the chase portion
is detectable during the winding operation.

12. The winding unit (4) according to claim 2 or 11, fur-
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ther characterized by comprising:

a notification section (56) for notifying that sup-
ply failure of the yarn feeding bobbin has oc-
curred; wherein
the controller (50) controls the notification sec-
tion (56) so as to notify the occurrence of the
supply failure of the yarn feeding bobbin when
the determination section (51) determines that
the supply of the yarn feeding bobbin is not suc-
cessful.

13. The winding unit (4) according to any of claims 2,
11, or 12, characterized in that the controller (50)
again executes a bobbin supplying operation when
the determination section (51) determines that the
supply of the yarn feeding bobbin is not successful.

14. The winding unit (4) according to any of claims 1, 2,
3, 5, 7, 11, 12, or 13, characterized in that
the bobbin supply device (60) includes
a magazine can (62) in which a plurality of accom-
modation holes for holding a plurality of yarn feeding
bobbins are arranged in a circumferential direction;
wherein
the plurality of yarn feeding bobbins are supplied to
the bobbin holding portion (110) one at a time by
intermittently driving the magazine can (62) with the
controller (50).
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