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(54) AUTOMATIC WINDER

(67)  Anautomatic winder includes a plurality of wind-
ing units, a doffing device 17, a package conveyor 52,
and an operation state display panel 80. The winding unit
unwinds a yarn from a yarn supplying bobbin, and winds
the unwound yarn to individually form a package. The
doffing device 17 removes the package formed by the
winding unit. The package conveyor 52 conveys the
package doffed by the doffing device 17. The operation

state display panel 80 is provided to the doffing device
17 and the package conveyor 52. The operation state
display panel 80 includes a segment display section in-
cluding a plurality of columns and a plurality of rows of
segments. The segment display section of the operation
state display panel 80 displays an operation state of at
least one of the doffing device 17 or the package con-
veyor 52, with a regular light-on and light-off pattern.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to an automatic
winder. Specifically, the present invention relates to a
state display section that displays a state of a device
included in the automatic winder.

2. Description of the Related Art

[0002] Patent Document 1 is Japanese Unexamined
Patent Publication No. 2010-269915.

[0003] An automatic winder of Patent Document 1 in-
cludes a plurality of winding units adapted to wind a yarn
of ayarn supplying bobbin to form a package. Each wind-
ing unit includes an alarm section that is a lamp or a
buzzer. Patent Document 1 discloses, as an abnormality
of which the alarm section notifies, a defective rotation
of the package, a doffing mistake of a doffing device, and
the like.

[0004] In the automatic winder of Patent Document 1,
the alarm section is lighted on when an abnormality oc-
curs and the automatic winder is stopped, but the alarm
section is lighted off in other states. Therefore, it is not
possible to clearly distinguish, for example, whether the
doffing device is stopped at some point during a series
of doffing work (an operation cycle) or the doffing device
is stopped after completion of the series of doffing work.
Therefore, an operator is not able to grasp a status of
the doffing device at a glance. This problem is not limited
to the doffing device, and similar problems also exist in
other devices included in the automatic winder, for ex-
ample, a package conveyor and the like.

BRIEF SUMMARY OF THE INVENTION

[0005] The present invention has been made in view
of the above circumstances, and a main object thereof
is to provide an automatic winder that allows an operator
to easily grasp an operation status of a doffing device or
a package conveyor at a glance.

[0006] The problem to be solved by the presentinven-
tion is as described above, and means for solving the
problem and effects thereof will be described next.
[0007] Accordingtoan aspect of the presentinvention,
an automatic winder having the following configuration
is provided. That is, the automatic winder includes a plu-
rality of winding units, a doffing device, a package con-
veyor, and an operation state display panel. The winding
unit unwinds a yarn from a yarn supplying bobbin, and
winds the unwound yarn to individually form a package.
The doffing device doffs the package formed by the wind-
ing unit. The package conveyor conveys the package
doffed by the doffing device. The operation state display
panel is provided to the doffing device and the package
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conveyor. The operation state display panel includes a
segment display section including a plurality of columns
and a plurality of rows of segments. The segmentdisplay
section of the operation state display panel displays an
operation state of at least one of the doffing device or the
package conveyor, with a regular light-on and light-off
pattern.

[0008] Accordingly, the operation state is displayed for
at least one of the doffing device or the package convey-
or, so that the operator can easily check, for example,
whether the target device has temporarily interrupted the
operation during work or has stopped after completion
of the work.

[0009] In the automatic winder described above, the
segment display section of the operation state display
panel is preferably a seven-segment display.

[0010] Accordingly, various types of display can be
performed while the number of segments is suppressed.
[0011] The automatic winder described above prefer-
ably has the following configuration. That is, the winding
unit includes a unit operation panel for control of an op-
eration of a device included in the winding unit. The unit
operation panel includes a segment display section in-
cluding a plurality of columns and a plurality of rows of
segments. The segment display section of the operation
state display panel and the segment display section of
the unit operation panel have the same configuration.
[0012] Accordingly, at least some of components can
be made common between the unit operation panel and
the operation state display panel, so that a cost can be
reduced.

[0013] The automatic winder described above prefer-
ably has the following configuration. That is, the auto-
matic winder includes a preparation device and a bobbin
conveyor. The preparation device performs pre-process-
ing on the yarn supplying bobbin to establish a state
where the winding unit is able to process the yarn sup-
plying bobbin. The bobbin conveyor supplies the yarn
supplying bobbin pre-processed by the preparation de-
vice to the winding unit. The operation state display panel
is further provided to at least one of the preparation de-
vice or the bobbin conveyor, and the segment display
section of the operation state display panel further dis-
plays an operation state of at least one of the preparation
device or the bobbin conveyor.

[0014] Accordingly, the operation state is displayed for
at least one of the preparation device or the bobbin con-
veyor, so that the operator can easily check, for example,
whether the operation is temporarily interrupted during
work or is stopped after completion of the work.

[0015] The automatic winder described above prefer-
ably has the following configuration. That is, the auto-
matic winder includes a supply device adapted to supply
the yarn supplying bobbin to the bobbin conveyor. The
operation state display panel is further provided to the
supply device, and the segment display section of the
operation state display panel further displays an opera-
tion state of the supply device.
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[0016] Accordingly, the operation state of the supply
device is displayed on the operation state display panel,
sothat the operator can easily check, for example, wheth-
er the supply device has temporarily interrupted the op-
eration during work or has stopped after completion of
the work.

[0017] The automatic winder described above prefer-
ably has the following configuration. That s, the operation
state display panel is provided to the package conveyor.
The segment display section of the operation state dis-
play panel provided to the package conveyor displays an
operation state of the package conveyor.

[0018] Accordingly, the operation state of the package
conveyor is displayed, so that the operator can easily
check, for example, whether the operation is temporarily
interrupted during work or is stopped after completion of
the work.

[0019] Inthe automatic winder described above, when
the package conveyor is in operation, the segment dis-
play section of the operation state display panel provided
to the package conveyor preferably performs display in
which a lighted portion appears to rotate, by making a
difference in timing of lighting on and off for each of the
segments.

[0020] Accordingly, a concept is similar between that
the package conveyor is operating and that the lighted
portion is rotating, so that the operator can intuitively
grasp that the package conveyor is operating.

[0021] The automatic winder described above prefer-
ably has the following configuration. That is, the auto-
matic winder includes a package shutter capable of
switching between: a first state in which the package is
able to move from the winding unit to the package con-
veyor; and a second state in which the package is unable
to move from the winding unit to the package conveyor.
A single operation state display panel displays an oper-
ation state of the package conveyor and an operation
state of the package shutter.

[0022] Accordingly, the operation states of the two de-
vices operating in series are displayed on one operation
state display panel, so that the operator can grasp the
operation states of the two devices operating in series
by simply viewing one operation state display panel.
[0023] The automatic winder described above prefer-
ably has the following configuration. That is, the auto-
matic winder includes a package shutter capable of
switching between: a first state in which the package is
able to move from the winding unit to the package con-
veyor; and a second state in which the package is unable
to move from the winding unit to the package conveyor.
The segment display section of the operation state dis-
play panel that displays the operation state of the pack-
age shutter performs display in which a lighted portion
appears to vertically move, by making a difference in tim-
ing of lighting on and off for each of the segments.
[0024] Accordingly, a concept is similar between that
the package shutter is operating and that the lighted por-
tion is vertically moving, so that the operator can intui-
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tively grasp that the package shutter is operating.
[0025] Inthe automatic winder described above, when
the seven-segment display of the operation state display
panel is lighted on in a regular light-on and light-off pat-
tern, the number of segments that are lighted on is pref-
erably identical in the individual patterns.

[0026] Accordingly, a sense of unity can be provided
between the individual patterns.

[0027] The automatic winder described above prefer-
ably has the following configuration. That is, the segment
display section indicates that the target device is operat-
ing, by displaying characters "on" by lighting on or off the
segments. The segment display section indicates that
the target device is stopped, by displaying characters
"off" by lighting on or off the segments.

[0028] Accordingly, the operator can grasp whether or
not the device is in operation at a glance.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029]

FIG. 1is a schematic plan view of an automatic wind-
er according to an embodiment of the present inven-
tion;

FIG. 2 is a front view illustrating an overall configu-
ration of the automatic winder;

FIG. 3 is a perspective view illustrating a configura-
tion of a package conveyor and a package shutter;
FIG. 4 is a block diagram of an automatic winder
main body;

FIG. 5 is a front view of an operation state display
panel;

FIG. 6 is a view illustrating that rotation display is
performed by lighting on/off each segment of a seg-
ment display section;

FIG. 7 is a view illustrating that vertical movement
display is performed by lighting on/off each segment
of the segment display section; and

FIG. 8 is a view illustrating that on/off display is per-
formed by lighting on/off each segment of the seg-
ment display section.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0030] Next, an embodiment of the present invention
will be described with reference to the drawings.

[0031] An automatic winder 100 illustrated in FIG. 1
includes an automatic winder main body 1, a bobbin prep-
aration system 2, and a supply device 3.

[0032] As illustrated in FIG. 2, the automatic winder
main body 1 mainly includes a plurality of winding units
1a arranged side by side, a control box 85, and a doffing
device 17. As illustrated in FIG. 1, the automatic winder
main body 1 has a bobbin conveyor 4 which is for auto-
matically conveying the yarn supplying bobbin 12 to each
winding unit 1a. Each winding unit 1a unwinds a yarn 10
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from the yarn supplying bobbin 12, and winds the un-
wound yarn 10 around a winding tube while traversing,
to form a package 15.

[0033] A centralized management device 91 is dis-
posedinthe controlbox 85. The centralized management
device 91 can communicate with each winding unit 1a.
The centralized management device 91 can centrally
manage information on each winding unit 1a and the like.
As illustrated in FIG. 2, the centralized management de-
vice 91 includes a display 92, an input unit 93, and a main
control section 94.

[0034] When appropriately operated by an operator,
the display 92 displays an operating status of each wind-
ing unit 1a and/or information relating to yarn quality. The
input unit 93 has a plurality of input keys. The input unit
93 is used for the operator to select information to be
displayed on the display 92. The input unit 93 receives
setting about various operating statuses of each winding
unit 1a and/or information relating to yarn quality as well
as setting about operations of various devices in the au-
tomatic winder 100.

[0035] When the package 15 is fully wound (a state
where a prescribed amount of the yarn 10 is wound) in
one of the plurality of winding units 1a, the doffing device
17 illustrated in FIG. 2 moves to a position corresponding
to the relevant winding unit 1a. The doffing device 17
having arrived at the winding unit 1a can automatically
remove and doff the fully-wound package 15, and set a
new winding tube.

[0036] An operation state display panel 80 is provided
on a front side of the doffing device 17. The operation
state display panel 80 is used to display an operation
state of the doffing device 17. Displaying an operation
state means displaying whether or not the doffing device
17 isin operation. The term "in operation" means a period
from reception of an operation instruction (or from a start
of the operation) to completion. In the case of the doffing
device 17, a period from reception of a request for doffing
to completion of the doffing work corresponds to the pe-
riod in operation (at some point in the operation cycle).
Further, a case where the doffing device 17 has tempo-
rarily interrupted the operation to wait for completion of
an operation of another device after the start of the doffing
work also corresponds to the period in operation. There-
fore, by providing the doffing device 17 with the operation
state display panel 80, the operator can easily grasp
whether or not the doffing device 17 is in operation (fur-
thermore, whether the operation is temporarily interrupt-
ed or the doffing work is stopped after completion). The
description of the operation state described above is ap-
plied not only to the doffing device 17 but also to other
devices described later.

[0037] As illustrated in FIG. 3, the package 15 fully
wound by the winding unit 1a is collected by the package
conveyor 52. Specifically, the package 15 fully wound
and removed by the doffing device 17 moves obliquely
downward toward the package conveyor 52 while rolling
along a conveyance surface 50.
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[0038] Further, the conveyance surface 50 is provided
with a package shutter 51. As illustrated in FIG. 3, the
package shutter 51 can be switched between a first state
(an upper side in FIG. 3) and a second state (a lower
side in FIG. 3). In the first state, since the package shutter
51 protrudes with respect to the conveyance surface 50,
movement of the package 15 from the winding unit 1a to
the package conveyor 52 is inhibited. In the second state,
the package shutter 51 is to move downward from the
first state, so that the package shutter 51 does not pro-
trude from the conveyance surface 50. As a result, in the
second state, movement of the package 15 from the
winding unit 1a to the package conveyor 52 is permitted.
In the present embodiment, one package shutter 51 is
provided for each group including a predetermined
number of winding units 1a. However, the package shut-
ter 51 may be provided for each winding unit 1a, or one
package shutter 51 may be provided for all the winding
units 1a.

[0039] The package conveyor 52 includes a motor, a
pulley, and a belt (which are not illustrated), and the belt
is moved by driving the pulley with a driving force of the
motor. A moving direction of the package conveyor 52 is
the same as a parallel direction of the winding units 1a,
and is the same as an axial direction of the package 15.
[0040] The package conveyor 52 stops at a timing
when the package 15 reaches a predetermined position
(for example, an end portion in a conveyance direction)
after starting conveyance of the package 15. The oper-
ator collects the package 15 placed on the package con-
veyor 52, and puts the package 15 into a predetermined
collection box. The stop timing of the package conveyor
52 may be after a time from driving of the package con-
veyor 52 to reaching a predetermined position has
elapsed, or a sensor for detecting the package 15 may
be provided at a predetermined position. Accordingly,
falling off of the package 15 from the package conveyor
52 can be inhibited.

[0041] The package conveyor 52 is provided with the
operation state display panel 80 described above. In the
present embodiment, the operation state display panel
80 is provided at an end portion on a downstream side
in the conveyance direction of the package conveyor 52.
However, the operation state display panel 80 may be
provided at a position other than the end portion on the
downstream side of the package conveyor 52. The op-
eration state display panel 80 provided to the package
conveyor 52 displays the operation states of the package
shutter 51 and the package conveyor 52.

[0042] Here, when the package conveyor 52 is simul-
taneously conveying two packages 15, the package con-
veyor 52 is stopped at a timing when a first package 15
is conveyed to a predetermined position. In this state,
the package conveyor 52 waits for the operator to collect
the first package 15, and the package conveyor 52 has
interrupted the operation. However, since the package
conveyor 52 conveys a second package 15 after the first
package 15is collected, stopping is not due to completion
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of the operation of the package conveyor 52. In this state,
since the package conveyor 52 is in operation, the oper-
ation state display panel 80 displays that the package
conveyor 52 is in operation. Therefore, the operator can
grasp at a glance whether or not the package conveyor
52 is in operation (furthermore, whether the operation is
temporarily interrupted or is stopped after completion of
the conveyance work of the package 15), by viewing the
operation state display panel 80.

[0043] Next, the winding unit 1a will be described in
detail with reference to FIG. 2. As illustrated in FIG. 2,
the winding unit 1a is configured to unwind the yarn 10
of the yarn supplying bobbin 12, and wind the unwound
yarn 10 around a winding tube of a winding section 22
while traversing, to form the package 15. The winding
section 22 includes a cradle 31 and a winding drum 30.
[0044] The cradle 31 can rotatably support the winding
tube or the package 15. Further, the cradle 31 is also
able to bring a periphery of the package 15 supported by
the cradle 31 into contact with a periphery of the winding
drum 30.

[0045] The winding drum 30 rotates the package 15
while traversing the yarn 10 on a surface of the package
15. By driving and rotating the winding drum 30 with the
periphery of the package 15 in contact with the winding
drum 30, the package 15 can be driven to rotate. Further,
a traverse groove with a spiral shape is formed on an
outer peripheral surface of the winding drum 30, and the
traverse groove allows the yarn 10 unwound from the
yarn supplying bobbin 12 to be wound onto the surface
of the package 15 while being traversed over a constant
width. Accordingly, the package 15 having a constant
winding width can be formed.

[0046] The winding unit 1a includes a bobbin setting
section 20 adapted to support the yarn supplying bobbin
12, and the winding section 22 adapted to wind the yarn
10. A travelling path of the yarn 10 is formed between
the bobbin setting section 20 and the winding section 22.
The winding unit 1a includes an unwinding assisting de-
vice 23, a tension applying device 25, a yarn joining de-
vice 26, and a yarn quality measuring device 27 in this
order from the bobbin setting section 20 side toward the
winding section 22 side in an intermediate part on the
travelling path.

[0047] The unwinding assisting device 23 assists in
unwinding the yarn 10 from the yarn supplying bobbin
12. The unwinding assisting device 23 includes a mov-
able member. The movable member is able to come into
contact with a balloon that is formed in an upper portion
of the yarn supplying bobbin 12 as a result of the yarn
10 unwound from the yarn supplying bobbin 12 being
swung around. By changing a position of the movable
member, the unwinding assisting device 23 can appro-
priately control a size of the balloon.

[0048] The tension applying device 25 applies a pre-
determined tension on the travelling yarn 10. The tension
applying device 25 of the present embodiment has a gate
type configuration in which movable comb teeth are ar-
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ranged against immovable comb teeth. The movable
comb teeth are configured to be rotated by a rotary so-
lenoid so that the comb teeth have a meshed state or an
unmeshed state.

[0049] The yarn quality measuring device 27 monitors,
for example, a thickness of the yarn 10, to detect a yarn
defect such as a slub. Further, a cutter (not illustrated),
which is for cutting the yarn 10 immediately after the yarn
quality measuring device 27 detects a yarn defect, is ar-
ranged near the yarn quality measuring device 27.
[0050] When the yarn 10 is broken, the yarn joining
device 26 joins a lower yarn on the yarn supplying bobbin
12 side to an upper yarn on the package 15 side. On a
lower side and an upper side of the yarn joining device
26, there are provided alower yarn guide pipe 28 adapted
to catch the lower yarn on the yarn supplying bobbin 12
side and guide the lower yarn to the yarn joining device
26, and an upper yarn guide pipe 29 adapted to catch
the upper yarn on the package 15 side and guide the
upper yarn to the yarn joining device 26. The breakage
of the yarn 10 is caused, for example, when the yarn
quality measuring device 27 detects a yarn defect and
therefore the cutter cuts the yarn 10, when the yarn 10
unwound from the yarn supplying bobbin 12 is discon-
nected, or when the yarn supplying bobbin 12 is replaced.
The yarn joining device 26 of the present embodiment
uses compressed air to join the yarns by, for example,
twisting the upper and lower yarns together.

[0051] The above-described configuration enables
each winding unit 1a of the automatic winder main body
1 to unwind the yarn 10 from the yarn supplying bobbin
12 supported on the bobbin setting section 20 and wind
the yarn 10 around the winding tube, to form the package
15 having a predetermined length.

[0052] Each device included in the winding unit 1a is
controlled by a unit control section 95 illustrated in FIGS.
2 and 4. The unit control section 95 is provided for each
winding unit 1a. The unit control section 95 can commu-
nicate with the centralized management device 91 de-
scribed above.

[0053] A unit operation panel 96 is provided on a front
side of the winding unit 1a. The unit operation panel 96
is used to control an operation of the devices included in
the winding unit 1a. A specific structure of the unit oper-
ation panel 96 will be described later.

[0054] A spinning machine 40 illustrated in FIG. 1
winds the yarn 10 produced by drafting and twisting a
roving yarn around a bobbin tube to form the yarn sup-
plying bobbin 12. Furthermore, the spinning machine 40
forms a bunch winding in which the yarn 10 is wound
around an end portion in an axial direction of the yarn
supplying bobbin 12, to inhibit entanglement of the yarn
10 with a peripheral member.

[0055] As a means for supplying, to the automatic
winder 100, the yarn supplying bobbin 12 around which
the yarn spun by the spinning machine 40 is wound, there
are the following configurations. A means for supplying
the yarn supplying bobbin 12 removed from the spinning
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machine 40 by the operator to the automatic winder 100
by using the supply device 3 as illustrated in FIG. 1. A
means for directly supplying the yarn supplying bobbin
12removed fromthe spinning machine 40 by the operator
to a magazine type yarn supplying bobbin supplying
mechanism included in each winding unit 1a of the au-
tomatic winder 100. Then, there is a means for connect-
ing the spinning machine 40 and the automatic winder
100 by a conveyor, and conveying the yarn supplying
bobbin 12 from the spinning machine 40 to the automatic
winder 100 by the conveyor. In the present embodiment,
the yarn supplying bobbin 12 is supplied to the automatic
winder 100 by using the supply device 3 as illustrated in
FIG. 1. The supply device 3 sets the yarn supplying bob-
bins 12 supplied from the spinning machine 40 one by
one on a conveyance tray 16. The conveyance tray 16
supports the yarn supplying bobbin 12 in a substantially
upright state. The supply device 3 is provided with the
operation state display panel 80 described above. The
operation state display panel 80 provided to the supply
device 3 displays an operation state of the supply device
3.

[0056] As described above, the yarn supplying bobbin
12 is conveyed to the winding unit 1a via the bobbin con-
veyor 4 in a state where the yarn supplying bobbin 12 is
placed on the conveyance tray 16, and the yarn 10 is
unwound by the winding unit 1a. Then, the yarn supplying
bobbin 12 after the yarn 10 is unwound is discharged
from the winding unit 1a via the bobbin conveyor 4 in a
state where the yarn supplying bobbin 12 is placed on
the conveyance tray 16. The bobbin conveyor 4 is pro-
vided with the operation state display panel 80 described
above. The operation state display panel 80 provided to
the bobbin conveyor 4 displays an operation state of the
bobbin conveyor 4.

[0057] The bobbin preparation system 2 is arranged
between the automatic winder main body 1 and the sup-
ply device 3. The bobbin preparation system 2 includes
a preparation device 8. The preparation device 8 per-
forms pre-processing on the yarn supplying bobbin 12 to
establish a state where the winding unit 1a is able to
process the yarn supplying bobbin 12. The preparation
device 8 unwinds the bunch winding of the yarn supplying
bobbin 12 to free a yarn end. Furthermore, the prepara-
tion device 8 catches the free yarn end, pulls out the
caught yarn end from the yarn supplying bobbin 12, and
blows the caught yarn end toward the vicinity of a distal
end portion of the yarn supplying bobbin 12. Then, by
rotating the yarn supplying bobbin 12, the yarn end is
wound around an upper portion of a core tube of the yarn
supplying bobbin 12. In this way, the pre-processing of
the yarn supplying bobbin 12 is completed. Note that
some of the pre-processing described above may be
omitted. The preparation device 8 is provided with the
operation state display panel 80 described above. The
operation state display panel 80 provided to the prepa-
ration device 8 displays an operation state of the prepa-
ration device 8.
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[0058] By providing the operation state display panel
80 to the supply device 3, the bobbin conveyor 4, and
the preparation device 8, the operator can grasp the op-
eration states of these devices at a glance.

[0059] Next, the operation state display panel 80 will
be mainly described with reference to FIG. 5.

[0060] As illustrated in FIG. 5, the operation state dis-
play panel 80 includes a segment display section 81 and
an operation key group 82. The operation key group 82
includes an up key 82a, a down key 82b, and a center
key 82c.

[0061] The segment display section 81 is a display in
which segments are arranged in a plurality of rows and
a plurality of columns. The segment display section 81
can individually light on or off each segment in accord-
ance with an instruction from an outside. A method for
arranging the segments of the present embodiment is a
general method. The segments are arranged in a shape
similar to the Arabicnumeral 8, and itis possible to display
one-digit Arabic numeral, some alphabets, and the like,
by switching light on/off of these segments.

[0062] In the present embodiment, three seven-seg-
ment displays are arranged side by side, but one, two,
or four or more seven-segment displays may be arranged
side by side. Further, the segment display section 81 is
notlimited to the seven segments, and may have different
layouts as long as segments are arranged in a plurality
of rows and a plurality of columns. For example, rectan-
gular or round dots may be arranged vertically and hor-
izontally with a uniform width.

[0063] The operation key group 82 is used to give an
instruction to a device (the doffing device 17, the package
shutter 51, the package conveyor 52, the supply device
3, the bobbin conveyor 4, and the preparation device 8)
whose operation state is displayed on the operation state
display panel 80. The up key 82a and the down key 82b
are used, for example, to select a work content, a work
target, or the like. The center key 82c is used, for exam-
ple, to execute the selected work content or work target.
Note that the operation key group 82 illustrated in FIG.
5 is an example, and a key may be added, changed, or
omitted.

[0064] Forexample, when an instruction is given to the
package shutter 51 with use of the operation key group
82, the package shutter 51 to be operated can be select-
ed using the up key 82a and the down key 82b. In the
presentembodiment, since the package shutter 51 is pro-
vided for each group of the predetermined number of
winding units 1a, the target group can be selected using
the up key 82a and the down key 82b. When the package
shutter 51 is provided for each winding unit 1a, the target
winding unit 1a can be selected using the up key 82a and
the down key 82b.

[0065] Further, when an instruction is given to the bob-
bin conveyor 4 with use of the operation key group 82,
switching of a path of the bobbin conveyor 4 can be in-
structed. For example, a target switching portion can be
selected using the up key 82a and the down key 82b.
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Note that the use examples of the operation key group
82 described above are an example, and other instruc-
tions can be given using the operation key group 82.
[0066] Further, the operation state display panel 80
provided to the doffing device 17 switches adisplay mode
of the segment display section 81 in accordance with a
command from the doffing device 17. Further, a signal
based on an operation performed on the operation key
group 82 is transmitted to the doffing device 17. In other
words, the doffing device 17 and the operation state dis-
play panel 80 directly communicate with each other (this
similarly applies to other devices). Alternatively, the op-
eration state display panel 80 may communicate with the
target device via the centralized management device 91.
[0067] Further, in the present embodiment, the oper-
ation state display panel 80 and the unit operation panel
96 have at least some parts in common. Specifically, a
housing, the segment display section 81, the operation
key group 82, and a board for operating these are in
common. Common parts mean that the parts have the
same configuration (identical specifications). By having
the parts in common, a purchase cost of the product can
be reduced, and an inventory management cost can be
reduced. In particular, since the segment display section
81 and the board have high versatility, making the seg-
ment display section 81 and the board common makes
it possible to suppress an influence on convenience and
operability, while reducing the cost. Note that the oper-
ation state display panel 80 and the unit operation panel
96 may not include a common part.

[0068] Next, lighton/off patterns of the segmentdisplay
section 81 will be described with reference to FIGS. 6 to 8.
[0069] FIG. 6 is a view illustrating that rotation display
is performed by lighting on/off each segment of the seg-
ment display section 81. As described above, the seg-
ment display section 81 includes the three seven-seg-
ment displays arranged side by side in a lateral direction.
Therefore, the segment display section 81 has a horizon-
tally long display region having a substantially rectangu-
lar shape. The segment display section 81 can perform
display (rotation display) in which a lighted portion ap-
pears to rotate, by moving the lighted portion along sub-
stantially rectangular sides (outline). Specifically, first, a
predetermined number (three in FIG. 6) of continuous
segments among the substantially rectangular sides
(outline) are lighted on, and other segments are lighted
off. Thereafter, among the segments that are lighted on,
a segment at an upstream end in a rotation direction is
lighted off, and a segment on a downstream side in the
rotation direction is lighted on. By repeating this process-
ing at predetermined time intervals, the segment display
section 81 can perform the rotational display. Further, as
illustrated in FIG. 6, even when the light on/off pattern is
switched, the number of segments that are lighted on is
the same (the number of lighted-on segments is always
three in FIG. 6). Since the number of segments that are
lighted on does not change, it is possible to give a sense
of unity between the individual patterns or give an im-
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pression that the lighted portion is moving.

[0070] Generally, the rotation display is used to indi-
cate that the target device is in operation. Therefore,
while the device (the doffing device 17, the package shut-
ter 51, the package conveyor 52, the supply device 3,
the bobbin conveyor 4, and the preparation device 8)
whose operation state is displayed on the operation state
display panel 80 is in operation, the segment display sec-
tion 81 may perform the rotation display. In particular,
since the package conveyor 52 and the bobbin conveyor
4 convey the package 15 or the yarn supplying bobbin
12 by the rotation of the pulley, affinity with the rotation
display is high. Therefore, the operator who looks at the
rotation display can intuitively grasp that the package
conveyor 52 or the bobbin conveyor 4 is in operation.
Further, a direction of the change in the rotation display
of the segment display section 81 of the operation state
display panel 80 provided to the package conveyor 52
corresponds to a driving direction (rotation direction) of
the package conveyor 52. A specific description will be
given with reference to FIGS. 3 and 6. In FIG. 3, when
the operator located in front of the operation state display
panel 80 looks at the package conveyor 52, the package
conveyor 52 is being rotationally driven clockwise as in-
dicated by an arrow. As illustrated in FIG. 6, the rotation
display of the segmentdisplay section 81 similarly chang-
es clockwise. Accordingly, since the affinity between the
driving of the package conveyor 52 and the display of
the segment display section 81 is high, the operator can
more intuitively grasp the operation of the package con-
veyor 52.

[0071] Inthe presentembodiment, the rotation display
is performed using the three seven-segment displays,
but the rotation display can be performed in a similar
procedure even when one, two, or four or more seven-
segment displays are used.

[0072] FIG. 7 is a view illustrating that vertical move-
ment display is performed by lighting on/off each seg-
ment of the segment display section 81. The seven-seg-
ment display includes three horizontal bar-shaped seg-
ments arranged vertically. Therefore, by switching light
on/off of the horizontal bar-shaped segments, it is pos-
sible to perform display (vertical movement display) in
which a lighted portion appears to move up and down.
Specifically, first, a horizontal bar-shaped segment locat-
ed at the uppermost (or lowermost) is lighted on. There-
after, while the horizontal bar-shaped segment located
atthe uppermost (orlowermost)is lighted off, a horizontal
bar-shaped segment located at a center is lighted on.
Thereafter, while the horizontal bar-shaped segment lo-
cated at the center is lighted off, a horizontal bar-shaped
segment located at the lowermost (or uppermost) is light-
ed on. By repeating the above processing, the segment
display section 81 can perform the vertical movement
display. Further, as illustrated in FIG. 7, even when the
light on/off pattern is switched, the number of segments
that are lighted on is the same (the number of lighted-on
segments is always three in FIG. 7).
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[0073] Furthermore, in the present embodiment, the
segment display section 81 includes the three seven-
segment displays arranged side by side in the lateral di-
rection. Therefore, by lighting on/off the horizontal bar-
shaped segments of each of the three seven-segment
displays at the same timing, the segment display section
81 can perform the vertical movement display using the
three seven-segment displays.

[0074] The vertical movement display is used for
movement of some object from the top to the bottom or
from the bottom to the top. Therefore, for example, affinity
with the operation of the package shutter 51 (switching
between the first state and the second state) is high. Fur-
ther, the operation state display panel 80 illustrated in
FIG. 3 displays operation states of both the package shut-
ter 51 and the package conveyor 52. Therefore, the op-
eration state display panel 80 is required to distinguish
and display whether the package shutter 51 is in opera-
tion or the package conveyor 52 is in operation. There-
fore, the operation state display panel 80 performs the
vertical movement display when the package shutter 51
is in operation, and performs the rotation display when
the package conveyor 52 is in operation. By selectively
using the plurality of types of display in this manner, the
operation states of the plurality of devices can be dis-
played on one operation state display panel 80.

[0075] Specifically, when the operator instructs collec-
tion of the package 15, the segment display section 81
first performs the vertical movement display. Thereafter,
the segmentdisplay section 81 performs the rotation dis-
play at a timing when the package 15 reaches the pack-
age conveyor 52. Accordingly, the operator can know a
situation of the collection of the package 15 by simply
viewing the operation state display panel 80. Note that
switching from the vertical movement display to the ro-
tation display can be performed according to time, for
example. Thatis, the vertical movementdisplay is started
and counting is started after an instruction of the operator
or after the operation of the package shutter 51, and the
vertical movement display is switched to the rotation dis-
play at a timing when the countreaches a predetermined
value. Note that switching from the vertical movement
display to the rotation display is not limited to time. For
example, the vertical movementdisplay may be switched
to the rotation display with, as a trigger, detection of the
package 15 by a sensor or the like provided to the pack-
age conveyor 52 side.

[0076] Note that the vertical movementdisplay may be
used to indicate an operation status of other devices,
without limiting to the operation status of the package
shutter 51. Furthermore, in the present embodiment, the
rotation display is performed using the three seven-seg-
ment displays, but the rotation display can be performed
in a similar procedure even when one, two, or four or
more seven-segment displays are used.

[0077] FIG. 8 is a view illustrating that on/off display is
performed by lighting on/off each segment of the seg-
ment display section 81. The seven-segment display can
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display some alphabets in addition to numbers. In addi-
tion, the segment display section 81 of the present em-
bodiment includes the three seven-segment displays ar-
ranged side by side in the lateral direction. Therefore,
three alphabets can be displayed. As described above,
as illustrated in FIG. 8, the segment display section 81
can display "on" and "off".

[0078] When the on/off display is used, the segment
display section 81 performs the "on" display when the
target device (the doffing device 17, the package shutter
51, the package conveyor 52, the supply device 3, the
bobbin conveyor 4, and the preparation device 8) is in
operation. When the target device is not in operation, the
segment display section 81 performs the "off" display.
The on/off display has high affinity with all devices.
[0079] The regular light-on and light-off patterns illus-
trated in FIGS. 6 to 8 described above are an example,
and other patterns may be used to indicate the operation
status of each device. For example, the segment display
section 81 may display whether or not being in operation
by lighting on or blinking a predetermined number or char-
acter.

[0080] As described above, the automatic winder 100
of the present embodiment includes the plurality of wind-
ing units 1a, the doffing device 17, the package conveyor
52, and the operation state display panel 80. The winding
unit 1a unwinds the yarn from the yarn supplying bobbin
12, and winds the unwound yarn to individually form the
package 15. The doffing device 17 doffs the package 15
formed by the winding unit 1a by removing the package
15. The package conveyor 52 conveys the package 15
doffed by the doffing device 17. The operation state dis-
play panel 80 is provided to the doffing device 17 and
the package conveyor 52. The operation state display
panel 80 includes the segment display section 81 includ-
ing a plurality of columns and a plurality of rows of seg-
ments. The segment display section 81 of the operation
state display panel 80 displays an operation state of at
least one of the doffing device 17 or the package con-
veyor 52, with a regular light-on and light-off pattern.
[0081] Accordingly, the operation state is displayed for
at least one of the doffing device 17 or the package con-
veyor 52, so that the operator can easily check, for ex-
ample, whether the target device has temporarily inter-
rupted the operation during work or has stopped after
completion of the work.

[0082] In the automatic winder 100 of the present em-
bodiment, the segment display section 81 of the opera-
tion state display panel 80 is a seven-segment display.
[0083] Accordingly, various types of display can be
performed while the number of segments is suppressed.
[0084] In the automatic winder 100 of the present em-
bodiment, the winding unit 1a includes the unit operation
panel 96 for control of the operation of the device of the
winding unit 1a. The unit operation panel 96 includes the
segment display section 81 including a plurality of col-
umns and a plurality of rows of segments. The segment
display section 81 of the operation state display panel 80
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and the segment display section 81 of the unit operation
panel 96 have the same configuration.

[0085] Accordingly, at least some of components can
be made common between the unit operation panel 96
and the operation state display panel 80, so that a cost
can be reduced.

[0086] The automatic winder 100 of the present em-
bodimentincludes the preparation device 8 and the bob-
bin conveyor 4. The preparation device 8 performs pre-
processing on the yarn supplying bobbin 12 to establish
a state where the winding unit 1a is able to process the
yarn supplying bobbin 12. The bobbin conveyor 4 sup-
plies the yarn supplying bobbin 12 pre-processed by the
preparation device 8 to the winding unit 1a. The operation
state display panel 80 is further provided to at least one
of the preparation device 8 or the bobbin conveyor 4, and
the segment display section 81 of the operation state
display panel 80 further displays an operation state of at
least one of the preparation device 8 or the bobbin con-
veyor 4.

[0087] Accordingly, the operation state is displayed for
at least one of the preparation device 8 or the bobbin
conveyor 4, so that the operator can easily check, for
example, whether the operation is temporarily interrupt-
ed during work or is stopped after completion of the work.
[0088] The automatic winder 100 of the present em-
bodiment includes the supply device 3 adapted to supply
the yarn supplying bobbin 12 to the bobbin conveyor 4.
The operation state display panel 80 is further provided
to the supply device 3, and the segment display section
81 of the operation state display panel 80 further displays
an operation state of the supply device 3.

[0089] Accordingly, the operation state of the supply
device 3 is displayed on the operation state display panel
80, so that the operator can easily check, for example,
whether the supply device 3 has temporarily interrupted
the operation during work or has stopped after comple-
tion of the work.

[0090] In the automatic winder 100 of the present em-
bodiment, the operation state display panel 80 is provid-
ed to the package conveyor 52. The segment display
section 81 of the operation state display panel 80 provid-
ed to the package conveyor 52 displays an operation
state of the package conveyor 52.

[0091] Accordingly, the operation state of the package
conveyor 52 is displayed, so that the operator can easily
check, for example, whether the operation is temporarily
interrupted during work or is stopped after completion of
the work.

[0092] In the automatic winder 100 of the present em-
bodiment, when the package conveyor 52 is in operation,
the segment display section 81 of the operation state
display panel 80 provided to the package conveyor 52
performs display in which a lighted portion appears to
rotate, by making a difference in timing of lighting on and
off for each segment.

[0093] Accordingly, a concept is similar between the
package conveyor 52 is operating and the lighted portion
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is rotating, so that the operator can intuitively grasp that
the package conveyor 52 is operating.

[0094] The automatic winder 100 of the present em-
bodiment includes the package shutter 51 capable of
switching between: a first state in which the package 15
is able to move from the winding unit 1a to the package
conveyor 52: and a second state in which the package
15 is unable to move from the winding unit 1a to the pack-
age conveyor 52. A single operation state display panel
80 displays an operation state of the package conveyor
52 and an operation state of the package shutter 51.
[0095] Accordingly, since the operation states of the
two devices operating in series are displayed on one op-
eration state display panel 80, the operator can grasp
the operation states of the two devices operating in series
by simply viewing one operation state display panel 80.
[0096] The automatic winder 100 of the present em-
bodiment includes the package shutter 51 capable of
switching between: a first state in which the package 15
is able to move from the winding unit 1a to the package
conveyor 52: and a second state in which the package
15 is unable to move from the winding unit 1a to the pack-
age conveyor 52. The segment display section 81 of the
operation state display panel 80 that displays the oper-
ation state of the package shutter 51 performs display in
which a lighted portion appears to vertically move, by
making a difference in timing of lighting on and off for
each segment.

[0097] Accordingly, since a concept is similar between
thatthe package shutter 51 is operating and that the light-
ed portion is vertically moving, the operator can intuitively
grasp that the package shutter 51 is operating.

[0098] In the automatic winder 100 of the present em-
bodiment, the segment display section 81 indicates that
the target device is operating, by displaying characters
"on" by lighting on or off the segments. The segment
display section 81 indicates that the target device is
stopped, by displaying characters "off" by lighting on or
off the segments.

[0099] In the automatic winder 100 of the present em-
bodiment, when the seven-segment display of the oper-
ation state display panel 80 is lighted onin a regular light-
on and light-off pattern, the number of segments that are
lighted on is the same in the individual patterns.

[0100] Accordingly, a sense of unity can be provided
between the individual patterns.

[0101] Accordingly, the operator can grasp whether or
not the device is in operation at a glance.

[0102] The preferred embodimentofthe presentinven-
tion has been described above, but the above-described
configuration may be modified as below.

[0103] The operation state display panel 80 of the
above-described embodiment includes the segment dis-
play section 81 and the operation key group 82, but the
operation key group 82 may be omitted. In addition, mem-
bers other than the segment display section 81 and the
operation key group 82 may be provided to the operation
state display panel 80.
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[0104] The operation state display panel 80 is only re-
quired to be provided to at least one of the doffing device
17 or the package conveyor 52, and other operation state
display panels 80 may be omitted. Further, in the present
embodiment, the operation state display panel 80 pro-
vided to the package conveyor 52 displays the operation
states of both the package shutter 51 and the package
conveyor 52, but may display only one of the operation
states.

[0105] In the above-described embodiment, the rota-
tion display, the vertical movementdisplay, and the on/off
display have been described as examples of display per-
formed by the operation state display panel 80, but other
types of display may be performed. For example, the
segment display section 81 of the operation state display
panel 80 may perform left-right movement display in
which a lighted portion moves in a left direction or a right
direction.

Claims
1. An automatic winder (100) comprising:

a plurality of winding units (1a) each adapted to
unwind a yarn from a yarn supplying bobbin (12)
and wind the unwound yarn to form a package
(15);

adoffing device (17) adapted to doffthe package
(15) formed by each of the winding units (1a);
a package conveyor (52) adapted to convey the
package (15) doffed by the doffing device (17);
and

an operation state display panel (80), wherein
the operation state display panel (80)is provided
to the doffing device (17) and the package con-
veyor (52),

the operation state display panel (80) includes
a segment display section (81) including a plu-
rality of columns and a plurality of rows of seg-
ments, and

the segmentdisplay section (81) of the operation
state display panel (80) displays an operation
state of at least one of the doffing device (17) or
the package conveyor (52), with a regular light-
on and light-off pattern.

2. The automatic winder (100) as claimed in claim 1,
wherein the segment display section (81) of the op-
eration state display panel (80) is one or more seven-
segment displays.

3. The automatic winder (100) as claimed in claim 1 or
2, wherein

each of the winding units (1a) includes a unit
operation panel (96) for control of an operation
of a device included in each of the winding units
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(1a),

the unit operation panel (96) includes a segment
display section (81) including a plurality of col-
umns and a plurality of rows of segments, and
the segmentdisplay section (81) ofthe operation
state display panel (80) and the segmentdisplay
section (81) of the unit operation panel (96) have
a same configuration.

4. The automatic winder (100) as claimed in any one
of claims 1 to 3, comprising:

a preparation device (8) adapted to perform pre-
processing on the yarn supplying bobbin (12);
and

abobbin conveyor (4) adapted to supply the yarn
supplying bobbin (12) pre-processed by the
preparation device (8) to each of the winding
units (1a), wherein

the operation state display panel (80) is further
provided to atleast one of the preparation device
(8) or the bobbin conveyor (4), and the segment
display section (81) of the operation state dis-
play panel (80) displays an operation state of at
least one of the preparation device (8) or the
bobbin conveyor (4).

5. The automatic winder (100) as claimed in claim 4,
comprising a supply device (3) adapted to supply the
yarn supplying bobbin (12) to the bobbin conveyor
(4), wherein
the operation state display panel (80) is further pro-
vided to the supply device (3), and the segment dis-
play section (81) of the operation state display panel
(80) displays an operation state of the supply device

)

6. The automatic winder (100) as claimed in any one
of claims 1 to 5, wherein

the operation state display panel (80) is further
provided to the package conveyor (52), and
the segmentdisplay section (81) ofthe operation
state display panel (80) provided to the package
conveyor (52) displays an operation state of the
package conveyor (52).

7. The automatic winder (100) as claimed in claim 6,
wherein
when the package conveyor (52) is in operation, the
segment display section (81) of the operation state
display panel (80) provided to the package conveyor
(52) performs display in which a lighted portion ap-
pears to rotate, by making a difference in timing of
lighting on and off for each of the segments.

8. The automatic winder (100) as claimed in claim 6 or
7, comprising a package shutter (51) capable of
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switching between:

a first state in which the package (15) is able to
move from each of the winding units (1a) to the
package conveyor (52); and a second state in
which the package (15) is unable to reach the
package conveyor (52) from each of the winding
units (1a) to, wherein

a single piece of the operation state display pan-
el (80) displays the operation state of the pack-
age conveyor (52) and an operation state of the
package shutter (51).

The automatic winder (100) as claimed in any one
of claims 1 to 7, comprising a package shutter (51)
capable of switching between: a first state in which
the package (15) is able to move from each of the
winding units (1a) to the package conveyor (52); and
a second state in which the package (15) is unable
to reach the package conveyor (52) from each of the
winding units (1a), wherein

the segment display section (81) of the operation
state display panel (80) that displays an operation
state of the package shutter (51) performs display in
which a lighted portion appears to vertically move,
by making a difference in timing of lighting on and
off for each of the segments.

The automatic winder (100) as claimed in claim 2,
wherein when the seven-segment display of the op-
eration state display panel (80) is lighted on in a reg-
ular light-on and light-off pattern, a same number of
segments is lighted on in the individual patterns.

The automatic winder (100) as claimed in any one
of claims 1 to 9, wherein

the segment display section (81) displays char-
acters "on" by lighting on or off the segments,
to indicate that a target device is operating, and
the segment display section (81) displays char-
acters "off" by lighting on or off the segments,
to indicate that the target device is stopped.
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