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(57)  Provided is a management system for an auto-
matic winder, which can reconstruct rewinding conditions
that were applied before a rewinding operation has been
interrupted, even in a case where a bobbin on which the
rewinding operation has been interrupted is transported
to another rewinding unit.

A rewinding unit (31) provided in a winder (3) un-
winds a yarn wound on a bobbin (23), to form a package.
A tray has an RF tag capable of recording information.
The rewinding unit (31) includes an RF reader (5) for

MANAGEMENT SYSTEM FOR AUTOMATIC WINDER AND AUTOMATIC WINDER

reading the information from the RF tag. In a case where
the rewinding operation is interrupted halfway, a man-
agement system applied to the winder (3) of this embod-
iment records rewinding information indicating rewinding
conditions and arewinding status obtained atatime when
the interruption occurs. When performing the rewinding
operation again using the bobbin (23) on which the re-
winding operation has been interrupted halfway, a unit
control section (10) of the rewinding unit (13) controls the
rewinding unit (31) having the bobbin transported thereto
based on the rewinding information of this bobbin (23).
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a management
system applied to an automatic winder.

BACKGROUND ART

[0002] In an automatic winder including a plurality of
rewinding units for unwinding spun yarns from bobbins
to form packages having a predetermined length, a con-
figuration is conventionally known in which the bobbin
wound with the yarn is placed on a tray and automatically
transported to a rewinding position in each rewinding unit.
In this type of automatic winder, a textile machine man-
agement system for managing bobbin information is
sometimes applied, to improve efficiency in transporting
the bobbin. In this management system, recording
means for recording information is attached to the tray,
and the information recorded on the recording means
can be accessed through appropriate means. An auto-
matic winder (fine spinning winder) using such an auto-
matic winder management system is disclosed in, for ex-
ample, Patent Documents 1 and 2.

[0003] In the above-described automatic winder, the
rewinding unit is configured such that if yarn breakage
or the like occurs, ends of yarns are pieced to each other
by a yarn piecing device and then rewinding is restarted.
However, in a case where, for example, the yarn is
wrapped around the bobbin, the end of the yarn of the
bobbin cannot be caught. In this state, a rewinding op-
eration of the package cannot be continued. Therefore,
the rewinding unit discharges the bobbin for which catch-
ing of the yarn end has been failed to a transport path
located at the outside of the automatic winder, and re-
ceives supply of a new bobbin, to restart the rewinding.
[0004] Here, in a case where the bobbin is discharged
from the automatic winder as described above, the yarn
that should have been rewound onto the package re-
mains on the bobbin. Therefore, conventionally known
is a bobbin transport mechanism configured to transport
the tray in such a manner that the end of the yarn of the
bobbin can be processed so that it can be caught by the
rewinding unit and then the bobbin can be returned to
the automatic winder again.

PRIOR-ART DOCUMENTS

PATENT DOCUMENTS

[0005]
Patent Document 1: Japanese Patent Application
Laid-Open No. 2003-176081

Patent Document 2: Japanese Patent Application
Laid-Open No. 62-41329 (1987)
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SUMMARY OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0006] From the viewpoint of stably maintaining the
quality of the yarn, itis preferable that package rewinding
conditions (bobbin unwinding conditions) such as a
speed of drawing the yarn from the bobbin and a tension
applied to the yarn are kept as constant as possible from
a start to an end of a bobbin unwinding operation. How-
ever, in a configuration in which the bobbin discharged
from the rewinding unit because the yarn end could not
be caught is returned to the automatic winder again, it
cannot always be ensured that the bobbin returned to
the automatic winder is transported to the rewinding unit
that has previously performed the rewinding operation
(the rewinding unit that has stopped the rewinding oper-
ation). If a different rewinding unit performs the rewinding
operation, the rewinding conditions may greatly change
because of individual variability in the rewinding units.
Thus, in terms of stabilization of the yarn quality, room
for improvement remains.

[0007] The present invention is made in view of the
circumstances described above, and an object of the
present invention is to provide a management system for
an automatic winder, which can reconstruct rewinding
conditions that were applied before a rewinding operation
has been interrupted, even in a case where a bobbin on
which the rewinding operation has been interrupted is
transported to another rewinding unit.

MEANS FOR SOLVING THE PROBLEMS AND EF-
FECTS THEREOF

[0008] The problem to be solved by the present inven-
tion is as described above, and next, means for solving
the problem and effects thereof will be described.

[0009] In a first aspect of the present invention, in a
management system for an automatic winder including
a plurality of rewinding units and connected to a bobbin
transport mechanism, the following configuration is pro-
vided. The rewinding units unwind yarns from bobbins,
to form packages. The bobbin transport mechanism
transports a transporter on which the bobbin wound with
the yarn is set. The transporter includes a data recording
section configured to record information. The rewinding
unit includes a data reading part and a unit control sec-
tion. The data reading part reads the information from
the data recording section corresponding to the bobbin
on which a rewinding operation is performed. In a case
where the rewinding operation is interrupted halfway, the
unit control section records rewinding information indi-
cating a rewinding condition and a rewinding status ob-
tained at a time when the interruption occurs. When per-
forming the rewinding operation again using the bobbin
on which the rewinding operation has been interrupted
halfway, the unit control section controls any one of the
plurality of rewinding units having the bobbin transported
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thereto based on the rewinding information of said bob-
bin.

[0010] Accordingly, even if the bobbin on which the
rewinding operation has been interrupted is transported
to the rewinding unit different from the rewinding unit that
originally performed the rewinding operation, the rewind-
ing condition applied prior to the interruption is recon-
structed based on the rewinding information, and the yarn
can be drawn from the bobbin substantially under the
same condition. Therefore, the yarn wound on the same
bobbin is rewound under the same rewinding condition,
which can stabilize the yarn quality.

[0011] In the management system for the automatic
winder, itis preferable that the rewinding information con-
tains remaining yarn length information concerning a
yarn remaining on the bobbin.

[0012] This enables the process by the rewinding unit
and the transport by the bobbin transport mechanism to
be performed in accordance with a remaining yarn length
of the yarn remaining on the bobbin.

[0013] Itis preferable that the management system for
the automatic winder is configured as follows. That is,
the rewinding unit includes tension applying means con-
figured to apply a tension to a yarn that is rewound into
the package. The rewinding information contains control
information of the tension applying means.

[0014] Accordingly, by considering the controlinforma-
tion of the tension applying means obtained before the
rewinding operation has been interrupted, the tension of
the yarn drawn out from the bobbin can be kept substan-
tially within a certain range from a start to an end of the
unwinding operation on this bobbin.

[0015] Itis preferable that the management system for
the automatic winder is configured as follows. That is,
the rewinding unit includes a yarn defect detection part
for detecting a yarn defect. The rewinding information
contains detection information concerning a detection of
the defect by the yarn defect detection part.

[0016] Accordingly, by referring to the detection infor-
mation, a status of the yarn wound on the bobbin can be
recognized. Therefore, the process by the rewinding unit
and the transport by the bobbin transport mechanism can
be performed in accordance with the status of the yarn.
[0017] Itis preferable that the management system for
the automatic winder is configured as follows. That is,
the bobbin transport mechanism includes a plurality of
paths, a second data reading part, and a path switching
device. The second data reading part is for reading the
information recorded on the data recording section of the
transporter. The path switching device switches a path
based on the information read by the second data reading
part.

[0018] Accordingly, a destination of transport of the
bobbin can be determined based on the rewinding infor-
mation recorded on the data recording section, and there-
fore efficiency in transporting the bobbin can be effec-
tively improved.

[0019] Itis preferable that the management system is
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configured as follows. Thatis, the rewinding unitincludes
a data writing part for recording the rewinding information
into the data recording section of the transporter. In a
case where the rewinding operation is interrupted, the
rewinding information is written into the data recording
section. When performing the rewinding operation again
using the bobbin on which the rewinding operation has
been interrupted halfway, any one of the plurality of re-
winding units having the bobbin transported thereto is
controlled based on the rewinding information recorded
on the data recording section.

[0020] Accordingly, the rewinding information can be
obtained and reflected to the rewinding operation merely
by reading the rewinding information from the data re-
cording section of the transporter. As aresult, the process
for reconstructing the rewinding operation that was ap-
plied prior to the interruption can be concluded at the
rewinding unit side, which can achieve a simple process.
[0021] Itis preferable that the management system for
the automatic winder is configured as follows. That is,
the automatic winder includes a storage section config-
ured to store the rewinding information with respect to
each bobbin. The data recording section of the transport-
er records thereon identification information for distin-
guishing this transporter from other transporters. When
performing the rewinding operation again using the bob-
bin on which the rewinding operation has been interrupt-
ed halfway, the management system identifies the bob-
bin based on the identification information recorded on
the data recording section. Then, the management sys-
tem controls any one of the plurality of rewinding units
having the bobbin transported thereto based on the re-
winding information of the bobbin.

[0022] Accordingly, the rewinding information of the
bobbin can be collectively managed by the controller
side, and therefore a storage capacity of the data record-
ing section of the transporter can be reduced. Moreover,
from the viewpoint of the rewinding unit side, it is not
necessary to provide any special means for storing data.
Therefore, a simple configuration for reflecting the re-
winding information to the rewinding operation can be
achieved.

[0023] In asecond aspect of the present invention, an
automatic winder to which the management system is
applied is provided.

BRIEF DESCRIPTION OF THE DRAWINGS
[0024]

FIG. 1 is a schematic plan view showing a fine spin-
ning winder including a winder according to one em-
bodiment of the present invention, as seen from the
top side thereof.

FIG. 2 contains a schematic front elevational view
and a block diagram showing the fine spinning wind-
er.

FIG. 3 is a perspective view showing external ap-
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pearances of a bobbin and a tray.

FIG. 4 is a side view showing a configuration of a
fine spinning unit.

FIG. 5 is a side view showing a configuration of a
rewinding unit.

FIG. 6 contains a schematic front elevational view
and a block diagram showing a fine spinning winder
according to a modification.

EMBODIMENT FOR CARRYING OUT THE INVENTION

[0025] Next, an embodiment of the invention will be
described. FIG. 1 is a schematic plan view showing a
fine spinning winder 1 including a winder 3 according to
one embodiment of the present invention, as seen from
the top side thereof. FIG. 2 contains a schematic front
elevational view and a block diagram showing the fine
spinning winder 1.

[0026] As shown in FIG. 1, the fine spinning winder 1
has a tray transport path 90 for transporting a tray (trans-
porter) 50 on which a bobbin 23 is set. A spinning frame
2, awinder 3, and an automatic bobbin feed system (bob-
bin transport mechanism) 6 are arranged in the tray trans-
port path 90. The tray transport path 90 connects the
spinning frame 2 and the winder 3 to each other, and is
configured as a loop, so that the bobbin 23 (tray 50) cir-
culates through the tray transport path 90. Although FIG.
1 shows only one bobbin 23 and one tray 50, actually a
plurality of trays 50 are transported along the tray trans-
port path 90.

[0027] In the following description, regarding a flow of
the tray 50 through the tray transport path 90, an up-
stream side and a downstream side with respect to a
direction of transport of the tray 50 may be simply referred
to as "upstream side" and "downstream side", respec-
tively.

[0028] Firstly, configurations of the tray 50 and the bob-
bin 23 transported in the tray transport path 90 will be
briefly described with reference to FIG. 3. FIG. 3 is a
perspective view showing external appearances of the
tray 50 and the bobbin 23 used in the fine spinning winder
1 of this embodiment.

[0029] As shown in the left part of FIG. 3, the tray 50
includes a base portion 50a having a substantially circu-
lar disc shape, and a bobbin insertion portion 50b having
a rod-like shape and protruding from the base portion
50a in a vertical direction. The tray 50 moves along the
tray transport path 90 while a side of the tray 50 at which
the insertion portion 50b protrudes faces upward.
[0030] Asshowninthe middle partof FIG. 3, the bobbin
23 is shaped into a long and thin cylinder, and allows the
insertion portion 50b to be inserted therein. Thereby, the
bobbin 23 is set on the tray 50 with a longitudinal direction
of the bobbin 23 extending in the vertical direction, and
can be transported along the tray transport path 90.
[0031] In the following description, a bobbin (bobbin
shown in the right part of FIG. 3) on which a yarn is wound
will be sometimes referred to as "actual bobbin". A bobbin
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in a state where no yarn is wound thereon (in a state
shown in the middle part of FIG. 3) will be sometimes
referred to as "empty bobbin" or "bobbin that is empty"
for the purpose of especially emphasizing such a state.
[0032] In the winder 3 (fine spinning winder 1) of this
embodiment, a management system (textile machine
management system) is applied which manages infor-
mation of the bobbin 23 set on the tray 50 by using a
technique of RFID (Radio Frequency IDentification: indi-
vidual identification based on a radio wave). More spe-
cifically, in each tray 50, an RF tag (data recording sec-
tion) 60 in which appropriate information can be written
is arranged within the base portion 50a. By writing infor-
mation concerning the bobbin 23 into the RF tag 60 (of
each tray 50), a status of the bobbin 23 is managed.
[0033] Next, each configuration of the fine spinning
winder 1 will be described along the tray transport path
90. The tray transport path 90 includes an actual bobbin
introduction path 91, an actual bobbin transport path 92,
a returned bobbin transport path 93, a bobbin waiting
loop 94, a bobbin supply path 95, an empty bobbin trans-
port path 96, an empty bobbin return path 97, a defective
bobbin waiting path 98, and a replaced bobbin return
path 99.

[0034] The actual bobbin introduction path 91 con-
nects the spinning frame 2 and the automatic bobbin feed
system 6 to each other, and transports the tray 50 having
the bobbin 23 placed thereon from the spinning frame 2
to the automatic bobbin feed system 6. Hereinafter, the
spinning frame 2 will be described.

[0035] As shown in FIG. 2, the spinning frame 2 in-
cludes a large number of fine spinning units 32 arranged
in parallel with one another, and a controller 19 config-
ured to collectively control the large number of fine spin-
ning units 32. The spinning frame 2 also includes a doffing
device (not shown) for doffing the bobbin 23 (actual bob-
bin) on which the yarn has been wound by the fine spin-
ning unit 32.

[0036] Next, a detailed description will be given to the
fine spinning unit 32 with reference to FIG. 4. As shown
in FIG. 4, the fine spinning unit 32 of this embodiment is
for spinning a sliver or a rove having been generated in
a prior step by imparting twist thereto. More specifically,
the spinning frame 2 is configured as a ring spinning
frame, and the fine spinning unit 32 is configured as a
ring spinning unit including a drafting mechanism 101
and a twist imparting mechanism 102.

[0037] The drafting mechanism 101 has a plurality of
drafting rollers, and the drafting rollers include top rollers
103 and bottom rollers 104. The top rollers 103 have
three drafting rollers, namely, a back roller 103a, a middle
roller 103b having an apron belt 105 mounted thereon,
and a front roller 103c. On the other hand, the bottom
rollers 104 have three drafting rollers, namely, a back
bottom roller 104a, a middle bottom roller 104b having
an apron belt 105 mounted thereon, and a front bottom
roller 104c. As shown in FIG. 4, the top roller 103 and
the bottom roller 104 are arranged so as to be opposed
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to each other across a path of travel of the sliver or the
rove, and are configured to nip the sliver or the rove with
predetermined pressure. An output shaft of a driving
source (not shown) is connected to each of the bottom
rollers 104, so that the bottom rollers 104 can be driven
at different speeds. By the driving of the bottom rollers
104, the sliver or the rove is, while being drawn, fed to
the twist imparting mechanism 102.

[0038] The twist imparting mechanism 102 includes a
spindle shaft 111, aringrail 112, aring 113, and atraveler
114. The spindle shaft 111 is for rotating the bobbin 23
that is set on the spindle shaft 111. The ring rail 112 is
connected to a driver (not shown), and movable in the
longitudinal direction of the bobbin 23. The ring 113 is
fixed to the ring rail 112, and has a flange portion for the
traveler 114 to be mounted thereon. The traveler 114 is
supported on the flange portion of the ring 113, and mov-
able in a circumferential direction of the ring 113.
[0039] To performthe fine spinning in the fine spinning
unit 32 configured as described above, firstly, the yarn
(sliver or rove having been drawn) fed from the drafting
mechanism 101 is inserted into a gap between the trave-
ler 114 and the ring 113, and an end portion of the yarn
is fixed to the empty bobbin 23 by an appropriate method.
In this state, the spindle shaft 111 rotates the bobbin 23,
and thereby the yarn being wound on the bobbin 23 drags
the traveler 114, so that the traveler 114 moves in the
circumferential direction. As a result, the rotation of the
traveler 114 is delayed behind the rotation of the bobbin
23, and twist is imparted to the yarn due to a difference
in the number of rotations thus caused. The twisted yarn
is sequentially wound on the bobbin 23. When a preset
length of the yarn is wound on the bobbin 23, the rotation
of the spindle shaft 111 is stopped, to terminate the wind-
ing.

[0040] The spinning frame 2 of this embodiment is of
so-called simultaneous doffing type. In the spinning
frame 2 of this type, a large number of bobbins 23 trans-
ported from the automatic bobbin feed system 6 through
the empty bobbin return path 97 which will be described
later are stocked while being arranged in aline, and when
a predetermined timing comes, the large number of bob-
bins 23 are simultaneously set on the spindle shafts 111
of the fine spinning units 32, and yarns are simultane-
ously wound thereon. When the winding of the yarns is
completed, the doffing device simultaneously doffs all
the bobbins 23 (actual bobbins). Then, bobbins 23 that
are empty are pulled away from the trays 50 having the
empty bobbins 23 placed thereon, which are waiting in
appropriate positions. Then, the bobbins 23 (actual bob-
bins) are inserted into the trays 50. Then, the pulled bob-
bins 23 that are empty are set on the spindle shafts 111,
and the spinning frame 2 winds yarns thereon. The bob-
bins 23 doffed by the spinning frame 2 and placed on the
trays 50 are transported through the actual bobbin intro-
duction path 91, and thereby introduced into the auto-
matic bobbin feed system 6.

[0041] The automatic bobbin feed system 6 receives
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the trays 50 having the bobbins 23 (actual bobbins)
placed thereon from the spinning frame 2, and then writes
appropriate information into the RF tags 60 of the trays
50. A pick finding device 7 finds pick of the bobbins 23,
and then the trays 50 are supplied to the winder 3 side.
Hereinafter, a detailed description will be given.

[0042] As shownin FIG. 1, an RF writer 4 is arranged
at the downstream side of the spinning frame 2 in the
actual bobbin introduction path 91. The RF writer 4 writes,
for example, information identifying the fine spinning unit
32 that has spun the yarn on the bobbin 23, into the RF
tag 60. When the tray 50 transported in the actual bobbin
introduction path 91 passes through a writing position of
the RF writer 4, the information identifying the fine spin-
ning unit 32 that has wound the yarn on the bobbin 23
placed on this tray 50 is recorded on the RF tag 60 by
the RF writer 4.

[0043] The fine spinning units 32 are arranged side by
side in a longitudinal direction of the spinning frame 2.
The bobbins 23 doffed by the simultaneous doffing are
mounted on the trays 50, and then transported in the
actual bobbin introduction path 91 in the same order as
the order in which the fine spinning units 32 are arranged.
Accordingly, by counting the order in which the bobbins
23 are introduced into the actual bobbin introduction path
91, the fine spinning unit 32 that has spun the yarn on
the bobbin 23 can be identified. For example, in the first
tray 50 that has passed through a reading position of the
RF writer 4 after the simultaneous doffing was performed,
a station number No.1 of the fine spinning unit 32 ar-
ranged most downstream is stored in the RF tag 60. In
the next transported tray 50, the station number No. 2 of
the fine spinning unit 32 adjacent upstream to the fine
spinning unit 32 having the station number No. 1 is stored
in the RF tag 60. In the subsequent trays newly trans-
ported, in the same manner, the station numbers No. 3,
No. 4, ... are sequentially stored in the RF tags 60. As a
result, the information (station number) identifying the
fine spinning unit 32 that has wound the yarn on the bob-
bin 23 placed on the tray 50 is stored in the RF tag 60 of
this tray 50 passing through the writing position of the RF
writer 4.

[0044] The RF writer 4 of this embodiment is config-
ured to write doffing information as well as the station
number described above. Here, the doffing information
means information indicating a timing of performing the
doffing, such as time when the simultaneous doffing was
performed or how many number of times the doffing was.
[0045] The reason why the doffing information (such
as clock time when the doffing was performed) as well
as the station number is recorded on the RF tag 60 is as
follows. That is, in the automatic bobbin feed system 6
and the winder 3 (the downstream side of the spinning
frame 2), there may be the trays 50 in which the same
station number is stored in the RF tags 60. For example,
this occurs in a case where, before a rewinding operation
on the bobbin 23 that has been fed to the winder 3 side
in the previous doffing is not completed, the next doffing
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is performed so that a new group of bobbins 23 are in-
troduced into the automatic bobbin feed system 6. In such
a case, if the doffing information mentioned above is
stored in the RF tag 60, the doffing information is referred
to so that the bobbins 23 having the same station number
can be distinctively recognized as different bobbins 23.
The RF writer 4 of this embodiment can also store, in the
RF tag 60, not only the above-described information but
also a lot number, a number of the spinning frame 2 (a
number given to each spinning frame 2 in a case where
a plurality of spinning frames 2 are provided), and the
like. In the following description, the information (the sta-
tion number and the doffing information) identifying the
bobbin 23 which s stored in the RF tag 60 may be referred
to as bobbin information.

[0046] A downstream end portion of the actual bobbin
introduction path 91 is connected to an upstream end
portion of the actual bobbin transport path 92. The actual
bobbin transport path 92 connects the automatic bobbin
feed system 6 and the winder 3 to each other. The tray
50 in which predetermined information is written in the
RF tag 60 thereof by the RF writer 4 is transported to the
winder 3 along the actual bobbin transport path 92.
[0047] The automatic bobbin feed system 6 includes
the pick finding device 7. The pick finding device 7 is
arranged on the above-described actual bobbin transport
path 92 and at the upstream side of the winder 3. The
pick finding device 7 finds pick of the bobbin 23 in order
to make it easy for the winder 3 to catch the yarn of the
bobbin 23. A brief description will be given. The pick find-
ing device 7 applies a suction flow to the bobbin 23 placed
on the tray 50 transported in the actual bobbin transport
path 92, and thereby unwinds the yarn from a surface of
the bobbin 23. An end of the unwound yarn is inserted
into the inside of the bobbin 23 having the cylindrical
shape. This makes it easy that the end of the yarn of the
bobbin 23 is caught by the winder 3 arranged at the down-
stream side of the pick finding device 7.

[0048] The pick finding device 7 does not always suc-
ceed in the pick-finding, and may sometimes fail. In this
case, the tray 50 having placed thereon the bobbin 23
for which the pick-finding has been failed is sent out to
the returned bobbin transport path 93. The returned bob-
bin transport path 93 diverges from the actual bobbin
transport path 92 immediately downstream of the pick
finding device 7, and is curved in a loop so as to be con-
nected to the upstream end portion of the actual bobbin
transport path 92. Such a configuration enables the bob-
bin 23 for which the pick-finding has been failed to be
transported along the returned bobbin transport path 93
and thereby returned to the upstream side of the pick
finding device 7 again. Thus, even if the pick-finding has
been failed, a pick-finding process by the pick finding
device 7 is automatically performed again. Therefore, it
is not necessary that each time a pick-finding error oc-
curs, an operator deals with it.

[0049] In this embodiment, the pick finding device 7
includes a pick-finding-device RF writer 42 and a pick-
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finding-device RF reader 41. The pick-finding-device RF
writer 42 is arranged in the actual bobbin transport path
92, and configured to write, into the RF tag 60 of the tray
50, pick-finding information indicating a failure in the pick-
finding of the pick finding device 7. The pick-finding-de-
vice RF reader 41 is arranged at the upstream side of
the pick-finding-device RF writer 42 in the actual bobbin
transport path 92, and configured to read a storage con-
tent of the RF tag 60. Success or failure in the pick-finding
is detected by a sensor (not shown) provided in the pick
finding device 7.

[0050] In this configuration, when the tray having the
bobbin 23 set thereon passes through a reading position
of the pick-finding-device RF reader 41, the pick-finding-
device RF reader 41 obtains the pick-finding information
of the passing bobbin 23 from the RF tag 60. After the
pick-finding is performed on this bobbin 23, the pick find-
ing device 7 determines success or failure in the pick-
finding based on a signal from the sensor.

[0051] Inthis embodiment, the pick-finding information
stored in the RF tag 60 contains the number of consec-
utive failures in pick-finding. Accordingly, each time the
pick finding device 7 fails in pick-finding, the number of
consecutive failures in pick-finding that is stored in the
RF tag 60 is counted up by one, and then stored again.
On the other hand, if the pick finding device 7 succeeds
in pick-finding, the number of consecutive failures in pick-
finding stored in the RF tag 60 is reset to zero.

[0052] In this embodiment, if a predetermined number
or more of pick-finding errors consecutively occur, it is
determined that the bobbin is a defective bobbin, and the
pick-finding-device RF writer 42 writes into the RF tag 60
a content indicating a defective bobbin. The tray 50 in
which information indicating a defective bobbin is written
is not transported to the returned bobbin transport path
93, but sent to the winder 3 side. Even though the bobbin
23 (tray 50) sent to the winder 3 side is setin the rewinding
position, the rewinding unit 31 does not perform the re-
winding operation thereon, and the bobbin 23 is imme-
diately discharged into the empty bobbin transport path
96.

[0053] Next, the winder 3 will be described. As shown
in FIGS. 1 and 2, the winder 3 includes a plurality of re-
winding units 31, and a machine controller 11 serving as
a controller. In the winder 3, an RF reader (data reading
part) 5 and a rewinding-unit RF writer (data writing part)
40 are provided for each rewinding unit 31. The winder
3 also includes a clearer control box (CCB) 12 to which
a clearer (yarn defect detection part) 15 of the rewinding
unit 31 which will be described later is connected.
[0054] As shown in FIG. 1, in the winder 3, a plurality
of bobbin supply paths 95 diverging from the actual bob-
bin transport path 92 are provided. The plurality of bobbin
supply paths 95 are provided corresponding to the plu-
rality of rewinding units 31 of the winder 3. The plurality
of bobbin supply paths 95 allow the bobbins 23 trans-
ported in the actual bobbin transport path 92 to be dis-
tributed to the rewinding units 31. A specific description
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will be given as follows.

[0055] Each bobbin supply path 95 has a predeter-
mined length, and is configured such that a plurality of
bobbins 23 can be arranged and stocked in the bobbin
supply path 95. A guide member (not shown) or the like
is arranged at an upstream end portion of each bobbin
supply path 95, so that the bobbin 23 transported in the
actual bobbin transport path 92 can be introduced into
the bobbin supply path 95 by the guide member in the
course of nature. If there is not a space in the bobbin
supply path 95 for introduction of the bobbin 23 (if a max-
imum number of bobbins 23 are stocked), introduction
of the new bobbin 23 into the bobbin supply path 95 is
blocked by the bobbins existing in this bobbin supply path
95. At this time, the bobbin 23 blocked from being intro-
duced into the bobbin supply path 95 is transported to
the downstream side in the actual bobbin transport path
92, and introduced into another bobbin supply path 95
having a space. In this manner, the bobbins 23 fed from
the spinning frame 2 can be distributed to the rewinding
units 31.

[0056] On the other hand, if there is no bobbin supply
path 95 having a space that allows the bobbin 23 to be
introduced therein, the bobbin 23 is introduced into the
bobbin waiting loop 94, and transported in the bobbin
waiting loop 94. The bobbin waiting loop 94 diverges from
a most downstream portion of the actual bobbin transport
path 92, and is connected to a portion of the actual bobbin
transport path 92 located at the upstream side of a posi-
tion where the most upstream bobbin supply path 95 is
diverged from the actual bobbin transport path 92. Ac-
cordingly, the bobbin 23 keeps circulating through a loop
path made up of the bobbin waiting loop 94 and the actual
bobbin transport path 92, until a space that allows a bob-
bin to be stocked therein is made in any bobbin supply
path 95.

[0057] Next, a configuration of the rewinding unit 31
will be described in detail with reference to FIG. 5. As
shown in FIG. 5, the rewinding unit 31 is for rewinding
the yarn from the actual bobbin onto a rewinding bobbin
22 to thereby form a package 30. The rewinding unit 31
includes a rewinding drum (traverse drum) 24 for travers-
ing the yarn and for driving the rewinding bobbin 22. In
the rewinding unit 31 of this embodiment, in a path of
travel of the yarn between the rewinding drum 24 and
the bobbin 23 set in an appropriate position for an un-
winding operation to be performed thereon, a tension ap-
plying device 13, a yarn piecing device 14, and a clearer
15 are arranged in the mentioned order from the bobbin
23 side.

[0058] The tension applying device 13 applies a pre-
determined tension to the traveling yarn. As the tension
applying device 13, a gate type one is adopted in which
a movable comb is arranged relative to a fixed comb.
The movable comb is rotatable by a rotary solenoid such
that the combs can be brought into an engaged state or
a disengaged state. The tension of the yarn to be re-
wound is made constant by the tension applying device
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13, and thereby the quality of the package 30 can be
improved.

[0059] For example, at a time of yarn cutting that is
performed by the clearer 15 upon detection of a yarn
defect, or at a time of yarn breakage during unwinding
of the yarn from the bobbin 23, the yarn piecing device
14 pieces a lower yarn of the bobbin 23 to an upper yarn
of the package 30. Examples of the yarn piecing device
14 include a mechanical one, and one using a fluid such
as a compressed air. A lower yarn guide pipe 25 for guid-
ing the lower yarn of the bobbin 23 by sucking and catch-
ing the lower yarn and an upper yarn guide pipe 26 for
guiding the upper yarn of the package 30 by sucking and
catching the upper yarn are provided at the lower and
upper sides of the yarn piecing device 14, respectively.
[0060] The clearer 15 is for detecting a defect and the
amount of fluff in the yarn by detecting a diameter of the
yarn using an appropriate sensor. The clearer 15 can
also function as a sensor for simply detecting presence
or absence of the yarn. Cutting means is provided near
the clearer 15, so that if the clearer 15 detects a defect
in the yarn, the defect can be removed.

[0061] The yarn unwound from the bobbin 23 is re-
wound on the rewinding bobbin 22 that is arranged at the
downstream side of the yarn piecing device 14. The re-
winding bobbin 22 is driven by rotational driving of the
rewinding drum 24 that is opposed to the rewinding bob-
bin 22. A rotation sensor (not shown) is mounted to the
rewinding drum 24. Each time the rewinding drum 24 is
rotated through a predetermined angle, the rotation sen-
sor outputs a rotation pulse signal to a unit control section
10. The rewinding unit 31 of this embodiment measures
the number of pulses per a time period, thereby calcu-
lating a speed of rotation of the rewinding drum 24. In
this embodiment, the unit control section 10 is provided
for each rewinding unit 31. The unit control section 10 of
each rewinding unit 31 is connected to the machine con-
troller 11, and communicates various information such
as rewinding conditions with the machine controller 11.
[0062] In the above-described configuration, the bob-
bin 23 transported in the bobbin supply path 95 is set in
an appropriate position (rewinding position) in the rewind-
ing unit 31, and then the rewinding drum 24 is driven, so
that the yarn unwound from the bobbin 23 is rewound on
the rewinding bobbin 22, to form the package 30 having
a predetermined length.

[0063] AnRF reader5isarranged inthe bobbin supply
path 95 so as to read the RF tag 60 of the tray 50 on
which the bobbin 23 whose yarn is rewound by the re-
winding unit 31 is placed. Information read by the RF
reader 5 is transmitted to the unit control section 10.
[0064] The rewinding-unit RF writer 40 is arranged at
a portion where the bobbin supply path 95 is connected
to the empty bobbin transport path 96 such that the re-
winding-unit RF writer 40 can write rewinding information
into the RF tag 60 of the tray 50 having the bobbin 23
placed thereon which is sent out from the rewinding unit
31. The rewinding-unit RF writer 40 is connected to the
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unit control section 10, and can write, into the RF tag 60,
the rewinding information obtained from the unit control
section 10.

[0065] As shown in FIG. 2, the machine controller 11
includes a display 16 serving as display means, and input
keys 17 serving as operation means. The display 16 is
for displaying a status of each rewinding unit 31. The
input keys 17 allow the operator to set rewinding condi-
tions and the like.

[0066] As described above, the bobbin information
(the station number and the doffing information) read by
the RF reader is inputted into the machine controller 11.
Therefore, which of the fine spinning units 32 has wound
the yarn on the bobbin 23 whose yarn is currently re-
wound by the rewinding unit 31 can be identified.
[0067] The CCB 12 performs a determination process
for determining, for example, whether or not a yarn defect
is occurring, based on information transmitted from the
clearer 15. As shown in FIG. 2, the CCB 12 has a display
18 serving as display means, so that various information,
such as information concerning a yarn defect and infor-
mation generated based on a yarn defect, can be dis-
played on the display 18. The CCB 12 is electrically con-
nected to the machine controller 11, and communicates
various information with the machine controller 11.
[0068] As shown in FIG. 5, the bobbin supply path 95
is laid under the rewinding unit 31. The bobbin 23 sup-
plied to the rewinding unit 31 is transported to the above-
mentioned rewinding position by this bobbin supply path
95. During the rewinding of the yarn, the bobbin 23 is
stopped in the rewinding position, and therefore the
transport of the tray 50 by the bobbin supply path 95 is
temporarily stopped.

[0069] As described above, the bobbin supply path 95
is configured such that a plurality of bobbins 23 can be
stocked therein. As shown in FIG. 5, the stocked bobbins
23 are arranged in a line on the bobbin supply path 95.
The mostdownstream one of the bobbins 23 in the bobbin
supply path 95 is an object of yarn rewinding performed
by the rewinding unit 31. In FIG. 5, the position of the
rightmost one of the plurality of bobbins is the above-
mentioned rewinding position.

[0070] The unwinding of the yarn from the bobbin 23
is performed with the bobbin 23 being placed on the tray
50, as shown in FIG. 5. If the yarn of the bobbin 23 runs
out and the bobbin 23 becomes empty, the bobbin supply
path 95 transports the tray 50. Thereby, the bobbin 23
that is empty is fed to the downstream side while being
placed on the tray 50, and discharged into the empty
bobbin transport path 96 (which will be described later).
[0071] Along with the bobbin 23 that is empty and
placed in the rewinding position being fed to the down-
stream side, each bobbin 23 stocked in the bobbin supply
path 95 is also fed to the downstream side. As a result,
a new bobbin 23 is set in the rewinding position, and the
yarn is unwound from the new bobbin 23. Thus, the re-
winding can be restarted. By discharging the empty bob-
bin 23 from the bobbin supply path 95, a new space al-
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lowing the bobbin 23 to be stocked therein is made in the
bobbin supply path 95. Thus, the bobbin supply path 95
is replenished with the bobbin 23 transported in the actual
bobbin transport path 92.

[0072] As shownin FIG. 1, a downstream end portion
of each of the plurality of bobbin supply paths 95 joins
the empty bobbin transport path 96. The empty bobbin
transport path 96 connects the winder 3 and the auto-
matic bobbin feed system 6 to each other. The empty
bobbin 23 discharged from each rewinding unit 31 is
transported through the empty bobbin transport path 96,
and thereby returned to the automatic bobbin feed sys-
tem 6.

[0073] Inthe automaticbobbinfeed system 6, the emp-
ty bobbin transport path 96 is connected to a middle of
the returned bobbin transport path 93. In the returned
bobbin transport path 93, the empty bobbin return path
97 diverges therefrom at a position downstream of a po-
sition where the empty bobbin transport path 96 is con-
nected to the returned bobbin transport path 93. The
empty bobbin returned to the automatic bobbin feed sys-
tem 6 through the empty bobbin transport path 96 passes
through a part of the returned bobbin transport path 93,
and then is introduced into the empty bobbin return path
97 by a path switching mechanism (not shown) which
will be described later. The empty bobbin return path 97
connects the automatic bobbin feed system 6 and the
spinning frame 2 to each other. In the automatic bobbin
feed system 6, the bobbin 23 that is empty is transported
in the empty bobbin return path 97, and thereby the bob-
bin 23 that is empty is returned to the spinning frame 2.
[0074] As described above, due to the loop-shaped
tray transport path 90 that connects the spinning frame
2 and the winder 3 to each other, the bobbin 23 can cir-
culate between the spinning frame 2 and the winder 3.
[0075] Actually, bobbins transported in the empty bob-
bin transport path 96 include not only the empty bobbins,
but the actual bobbins and defective bobbins are ran-
domly mixed therein. Therefore, a configuration is re-
quired that sorts and appropriately processes the empty
bobbin, the actual bobbin, and the defective bobbin that
are mixed in transport. In the following, this point will be
described in detail.

[0076] Firstly, a description will be given to a case
where the actual bobbin (bobbin on which the yarn re-
mains) is transported in the empty bobbin transport path
96. For example, if yarn breakage occurs during rewind-
ing of the yarn in the rewinding unit 31, the yarn piecing
device 14 performs yarn piecing. At this time, the rewind-
ing unit 31 causes a suction flow to occur in a distal end
portion of the lower yarn guide pipe 25, thereby sucking
and catching an end of the yarn of the bobbin 23, then
guiding the end of the yarn to the yarn piecing device 14.
Then, the yarn piecing device 14 pieces the yarn to the
upper yarn.

[0077] However, in a case where the end of the yarn
of the bobbin 23 cannot be sucked and caught by the
lower yarn guide pipe 25, for example, in a case where
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the end of the yarn is wrapped around the bobbin 23 or
in a case where the yarn is broken at a position near the
bobbin 23, the lower yarn guide pipe 25 cannot catch the
end of the yarn, and therefore the yarn piecing device 14
cannot perform the yarn piecing. In such a case, the re-
winding unit 31 abandons catching the end of the yarn
of the bobbin 23, and discharges the bobbin 23 whose
yarn end could not be caught, to the empty bobbin trans-
port path 96. In a description given below, a bobbin on
which the rewinding by the rewinding unit 31 isinterrupted
and that is thus discharged may be referred to as "inter-
rupted bobbin". In this embodiment, at a time of discharg-
ing the interrupted bobbin, predetermined information
(rewinding information which will be described below) is
written into the RF tag 60 of the tray 50.

[0078] Next, rewinding information will be described.
In this embodiment, the rewinding information written into
the RF tag 60 by the rewinding-unit RF writer 40 contains
remaining yarn information, rewinding speed informa-
tion, tension information, and yarn defect information.
[0079] The remaining yarn information is information
indicating a remaining yarn length of the yarn that re-
mains on the bobbin 23. The remaining yarn length is
calculated by subtracting an unwound yarn length from
the length of the yarn wound on the bobbin 23 in the fine
spinning unit 32.

[0080] The unwound yarn length herein means the
length of the yarn unwound from the actual bobbin (the
length of the yarn rewound from the actual bobbin into
the package 30), which can be calculated by the following
method. As described above, the rotation sensor mount-
ed to the rewinding drum 24 inputs the rotation pulse
signal to the unit control section 10 (see FIG. 5). The unit
control section 10 counts the rotation pulse signal, and
based on a count value, calculates the unwound yarn
length. This count value is reset at a timing when a new
actual bobbin on which the rewinding operation is not yet
performed is transported or at a timing when the yarn is
entirely unwound from the actual bobbin. The counting
is started based on a timing of unwinding the yarn from
a new actual bobbin.

[0081] In this embodiment, a predetermined length of
the yarn wound on one bobbin 23 by the fine spinning
unit 32 is preliminarily stored as a set yarn length in the
unit control section 10. Therefore, the remaining yarn
length can be obtained by subtracting the unwound yarn
length from the set yarn length. In this embodiment, the
remaining yarn length calculated in this manner is written
as the remaining yarn information into the RF tag 60.
[0082] The rewinding speed information is information
indicating a speed of rotation of the rewinding drum 24
until the rewinding operation has been interrupted. The
rewinding speed information can be expressed as, for
example, data in which a change in a rewinding speed
until the rewinding operation has been interrupted is
chronologically arranged. The rewinding speed informa-
tion may be data indicating an average value of the re-
winding speed at a time when the speed has reached a
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steady speed so that a change in the speed can fall within
a certain range. In this manner, the rewinding speed in-
formation is set based on information concerning the re-
winding speed of the rewinding drum 24.

[0083] The tension information is information indicat-
ing the tension applied to the traveling yarn by the tension
applying device 13. The tension applying device 13 of
this embodiment is configured such that the tension ap-
plied to the yarn can be changed depending on the mag-
nitude of a current value. The tension information is set
based on the current value. For example, if a change in
the current value until the rewinding operation is inter-
rupted is stored as the tension information in the RF tag
60, the degree of tension the tension applying device 13
has applied to the yarn unwound from the bobbin 23 can
be recognized. The rewinding unit 31 of this embodiment
can control the tension applied to the yarn by the tension
applying device 13, based on the storage content of the
RF tag 60.

[0084] Theyarndefectinformation (detectinformation)
is information indicating a defect in the yarn that was
drawn out from the bobbin 23 until the rewinding opera-
tion has been interrupted. By referring to the yarn defect
information, a state (quality) of the yarn unwound from
the bobbin 23 can be recognized. For example, the
number of times the clearer 15 detected a yarn defect
and the yarn was cut, or the number of times yarn break-
age occurred, can be contained as the yarn defect infor-
mation. In this manner, the yarn defect information is in-
formation concerning clearing, and is data indicating the
quality of the yarn wound on the bobbin 23. The yarn
defectinformation is used for determination of a defective
bobbin. For example, in a case where a combination of
a yarn defect portion obtained until the rewinding oper-
ation has been interrupted and a yarn defect portion ob-
tained after the rewinding operation has been restarted
exceeds a certain percentage of the set yarn length, it is
determined that the bobbin is a defective bobbin.
[0085] As described above, the rewinding information
is information containing control information of the re-
winding unit 31 at the time when the yarn drawn out from
the bobbin 23 is unwound, and information indicating a
status of the yarn wound on the bobbin 23. The rewinding
information is not limited to the above-described infor-
mation. Depending on circumstances, appropriate infor-
mation may be added to the rewinding information. The
unwinding operation on the bobbin 23 using this rewind-
ing information will be described later.

[0086] In the rewinding position, a new bobbin 23 that
has been stocked is set so as to replace the bobbin 23
on which the rewinding operation is interrupted. Since
this new bobbin 23 has been subjected to the pick-finding
in the pick finding device 7, an end of the yarn can be
easily caught, so that the yarn piecing can be performed.
In this manner, even if the end of the yarn cannot be
caught at the time of yarn breakage, the bobbin 23 whose
yarn end could not be caught is discharged, and instead,
a new bobbin 23 can be set, thereby enabling the yarn
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piecing and restarting the rewinding.

[0087] The bobbin 23 whose yarn end could not be
caught is transported in the empty bobbin transport path
96. In the empty bobbin transport path 96, as described
above, the empty bobbins sent out from the other rewind-
ing units 31 are also transported. Accordingly, the bobbin
23 whose yarn end could not be caught is transported
together with the empty bobbins in the empty bobbin
transport path 96, and then introduced into the returned
bobbin transport path 93.

[0088] AsshowninFIG.1,inthe returned bobbin trans-
port path 93, an empty bobbin determination device 8 is
provided at a position upstream of the position where the
empty bobbin return path 97 diverges from the returned
bobbin transport path 93. The empty bobbin determina-
tion device (third data reading part) 8 of this embodiment
canread a storage content of the RF tag 60, and by read-
ing the rewinding information (remaining yarn informa-
tion) stored in the RF tag 60, can determine whether or
not a bobbin is an empty bobbin. Additionally, a path
switching mechanism (not shown) is provided at the po-
sition where the empty bobbin return path 97 diverges
from the returned bobbin transport path 93. The path
switching mechanism sends out a bobbin 23 to the empty
bobbin return path 97 side if the empty bobbin determi-
nation device 8 determines that the bobbin 23 is an empty
bobbin, and keeps a bobbin 23 transported in the re-
turned bobbin transport path 93 if the empty bobbin de-
termination device 8 determines that the bobbin 23 is not
an empty bobbin.

[0089] In the above-described configuration, only the
empty bobbin can be returned to the spinning frame 2.
The bobbin 23 (bobbin on which the yarn remains) de-
termined to be not an empty bobbin by the empty bobbin
determination device 8 is transported in the returned bob-
bin transport path 93. The bobbin 23 having a sufficient
amount of remaining yarn is subjected to the pick-finding
process in the pick finding device 7. In the bobbin 23 for
which it is determined that the amount of remaining yarn
is extremely small based on the rewinding information
(remaining yarn information) in the RF tag 60, the ex-
tremely small amount of remaining yarn is removed by a
remaining yarn processing device (not shown). In this
manner, even if the end of the yarn of the bobbin 23 could
not be caught in the rewinding unit 31, the bobbin 23 is
subjected to the pick-finding in the pick finding device 7,
and thereby the rewinding unit 31 can perform unwinding
again. The configuration may further include a remaining
yarn amount detection device, so that the amount of re-
maining yarn is measured by the remaining yarn amount
detection device.

[0090] Next, a description will be given to the unwind-
ing operation on the bobbin 23 (rewinding operation on
the package 30) using the rewinding information stored
in the RF tag 60.

[0091] When a new bobbin 23 is supplied in the re-
winding position, the RF reader 5 reads the bobbin infor-
mation and the rewinding information from the RF tag 60
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ofthe tray 50. Based on these information, the unit control
section 10 determines whether or not this bobbin is an
interrupted bobbin.

[0092] If the bobbin 23 is an interrupted bobbin and
additionally the yarn remains on this bobbin, the RF read-
er 5 transmits the remaining yarn information, the rewind-
ing speed information, and the tension information that
are read from the RF tag 60, to the unit control section
10. Then, the unit control section 10 reflects the received
rewinding information to the control of each part. For ex-
ample, based on the rewinding speed information stored
in the RF tag 60, a target rewinding speed is set, and
drive means of the rewinding drum 24 is controlled such
that the steady speed can reach this rewinding speed.
Based on the tension information, the tension applied to
the yarn unwound from the bobbin 23 is controlled so as
to reach the same tension as the tension applied before
the rewinding operation has been interrupted.

[0093] In a configuration including a large number of
rewinding units 31 as in this embodiment, it cannot al-
ways be ensured that, when the interrupted bobbin is
transported to the winder 3 side again, the interrupted
bobbin is transported to the same rewinding unit 31 as
the rewinding unit 31 that has originally performed the
rewinding operation. On the other hand, from the view-
point of achieving a uniform quality, it is preferable that
the bobbins 23 whose yarns are spun by the same fine
spinning unit 32 are subjected to the unwinding operation
under the same conditions. In this respect, the configu-
ration of this embodiment allows the rewinding conditions
to be reconstructed by reading the rewinding information
stored in the RF tag 60 of the tray 50 that is transporting
the bobbin 23. Therefore, even if the interrupted bobbin
is transported to the rewinding unit 31 different from the
rewinding unit 31 that originally performed the rewinding
operation, the rewinding information can be obtained
from the RF tag 60 without the need to exchange infor-
mation between the unit control sections 10.

[0094] Next, adescription will be given to a case where
a defective bobbin (bobbin from which a defective yarn
is rewound) is transported in the empty bobbin transport
path 96.

[0095] Inthefine spinning unit 32, if damage, abrasion,
or the like, occurs in the apron belt 105 for example, the
yarn manufactured by the fine spinning unit 32 may have
a non-uniform diameter. Additionally, there is a tendency
that the amount of fluff in the yarn increases as the trave-
ler 114 is abraded away. In a description given below, it
is considered that a yarn having a non-uniform diameter
and a yarn having a large amount of fluff is a defective
yarn of low commercial value, and a bobbin 23 having
such a defective yarn wound thereon may be referred to
as "defective bobbin". It is desired that the rewinding unit
31 automatically detects and removes the defective bob-
bin, in order to prevent the defective yarn to be mixed
into the package 30.

[0096] Inthis embodiment, therefore, the diameter and
the fluff of the yarn unwound from the bobbin 23 are de-
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tected by the clearer 15, as described above. In this em-
bodiment, if the magnitude of variation in the yarn diam-
eter or the amount of fluff, which is detected by the clearer
15 of the rewinding unit 31, is beyond a predetermined
allowable range, itis determined that the bobbin on which
the rewinding unit 31 currently performs rewinding is a
defective bobbin.

[0097] If a defective bobbin is detected, the rewinding
unit 31 does not unwind the yarn any longer, and dis-
charges the defective bobbin as it is (with the yarn left
thereon) to the empty bobbin transport path 96, and then
starts unwinding the yarn from another bobbin 23 stocked
in the bobbin supply path 95. This can prevent the yarn
having a non-uniform diameter or the yarn having a large
amount of fluff from being mixed into the package 30.
[0098] Here, if the defective bobbin sent out from the
rewinding unit 31 into the empty bobbin transport path
96 was introduced into the returned bobbin transport path
93, the empty bobbin determination device 8 would de-
termine that this defective bobbin is not an empty bobbin
(because the yarn remains on this defective bobbin), and
this defective bobbin would be supplied through the pick
finding device 7 to the winder 3 again. Therefore, the
automatic bobbin feed system 6 is configured such that
when the defective bobbin is transported in the empty
bobbin transport path 96, the defective bobbin is not in-
troduced into the returned bobbin transport path 93 and
escaped into the defective bobbin waiting path 98.
[0099] Aspecificdescriptionis as follows. If a defective
bobbin is detected in a certain rewinding unit 31, the ma-
chine controller 11 stores, in the RF tag 60, information
indicating that this bobbin 23 is a defective bobbin. As
described above, when the rewinding unit 31 rewinds the
yarn from the bobbin 23, the storage content of the RF
tag 60 of the tray 50 having this bobbin 23 mounted ther-
eon is read, and if the information indicating a defective
bobbin is detected, this bobbin 23 is discharged from the
rewinding position into the empty bobbin transport path
96. Whether or not a bobbin is a defective bobbin can be
determined based on the yarn defect information, too.
For example, it may be acceptable that a bobbin in which
a predetermined amount or more of yarn defects are de-
tected during the rewinding operation is determined to
be a defective bobbin.

[0100] On the other hand, as shown in FIG. 1, the de-
fective bobbin waiting path 98 is provided so as to diverge
from the empty bobbin transport path 96 at a position
upstream of a position where the empty bobbin transport
path 96 joins the returned bobbin transport path 93. In
this diverging position, a path switching mechanism (path
switching device) 43 is provided, so that a path of trans-
port of the bobbin 23 transported in the empty bobbin
transport path 96 can be switched by the path switching
mechanism 43. Additionally, in the empty bobbin trans-
port path 96, an RF reader 9 (second data reading part)
is arranged at a position upstream of the position where
the defective bobbin waiting path 98 diverges from the
empty bobbin transport path 96. The RF reader 9 reads
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a storage content of the RF tag 60 of the tray 50 that is
transported in the empty bobbin transport path 96, and
transmits the information to the path switching mecha-
nism 43. Based on the content stored in the RF tag 60,
the path switching mechanism 43 determines whether or
not the bobbin 23 transported in the empty bobbin trans-
port path 96 is a defective bobbin.

[0101] If the information indicating a defective bobbin
is stored in the RF tag 60, it is determined that the bobbin
23 transported in the empty bobbin transport path 96 is
a defective bobbin. Based on a result of this determina-
tion, the bobbin 23 is sent out to the defective bobbin
waiting path 98 side. If it is determined that the bobbin
23 is not a defective bobbin, the bobbin 23 is kept trans-
ported in the empty bobbin transport path 96.

[0102] The defective bobbin waiting path 98 has a cer-
tain length, and a downstream end portion of the defec-
tive bobbin waiting path 98 is a closed end. Therefore, a
plurality of trays 50 having defective bobbins placed ther-
eon can wait in the defective bobbin waiting path 98.
[0103] When the trays 50 having the defective bobbins
placed thereon are reserved to a certain extent in the
defective bobbin waiting path 98, the operator removes
the defective bobbins from the trays 50, and replaces
them with empty bobbins. Then, the operator performs
an appropriate operation, to thereby drive the defective
bobbin waiting path 98 in reverse. As a result, the trays
50 reserved in the defective bobbin waiting path 98, on
which the replacing empty bobbins are placed, are intro-
duced into the replaced bobbin return path 99.

[0104] As shownin FIG. 1, the replaced bobbin return
path 99 diverges from a middle of the defective bobbin
waiting path 98, and is connected to the empty bobbin
return path 97. The tray 50 on which the defective bobbin
has been replaced with the empty bobbin is introduced
through the replaced bobbin return path 99 into the empty
bobbin return path 97, and then returned to the spinning
frame 2.

[0105] As described above, the winder 3 of this em-
bodiment can distinguish the transported bobbin 23 into
any of the empty bobbin, the actual bobbin, and the de-
fective bobbin, based on the storage content of the RF
tag 60. Thereby, even if the empty bobbin, the actual
bobbin, and the defective bobbin are mixed in the auto-
matic bobbin feed system 6 and the winder 3, each bob-
bin can be appropriately distributed so that the bobbin
23 can be appropriately transferred between the fine
spinning frame 2 and the winder 3, without stopping the
transport of the tray 50.

[0106] As shown above, the winder 3 of this embodi-
ment is configured as follows. That is, the winder 3 in-
cludes the plurality of rewinding units 31, and is connect-
ed to the automatic bobbin feed system 6. The rewinding
unit 31 unwinds the yarn wound on the bobbin 23, to form
the package 30. The automatic bobbin feed system 6
transports the tray 50 on which the bobbin 23 wound with
the yarn is set. The tray 50 has a RF tag 60 capable of
recording information. The rewinding unit 31 includes the
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RF reader 5 and the unit control section 10. The RF read-
er 5 reads the information from the RF tag 60 of the tray
50 having set thereon the bobbin 23 on which the rewind-
ing operation is being performed. In a case where the
rewinding operation is interrupted halfway, the unit con-
trol section 10 records the rewinding information indicat-
ing the rewinding conditions and a rewinding status ob-
tained at a time when the interruption occurs. When per-
forming the rewinding operation again using the bobbin
23 onwhich the rewinding operation has been interrupted
halfway, the unit control section 10 controls any one of
the plurality of rewinding units 31 having the bobbin trans-
ported thereto, based on the rewinding information of this
bobbin 23.

[0107] Accordingly, even if the bobbin 23 on which the
rewinding operation has been interrupted is transported
to the rewinding unit 31 different from the rewinding unit
31 that originally performed the rewinding operation, the
rewinding conditions applied prior to the interruption are
reconstructed based on the rewinding information, and
the yarn can be drawn from the bobbin 23 substantially
under the same conditions. Therefore, the yarn wound
on the same bobbin 23 is rewound under the same re-
winding conditions, which can stabilize the yarn quality.
[0108] In the management system for the winder 3 of
this embodiment, the rewinding information contains re-
maining yarn length information concerning the yarn re-
maining on the bobbin 23.

[0109] This enables the process by the rewinding unit
31 and the transport by the automatic bobbin feed system
6 to be performed in accordance with the remaining yarn
length of the yarn remaining on the bobbin 23.

[0110] The rewinding unit 31 provided in the winder 3
of this embodiment includes the tension applying device
13 configured to apply a tension to the yarn that is being
rewound into the package 30. The rewinding information
contains the tension information in the tension applying
device 13.

[0111] Accordingly, by considering the tension infor-
mation concerning the tension that was applied by the
tension applying device 13 before the rewinding opera-
tion has been interrupted, the tension of the yarn drawn
out from the bobbin 23 can be kept substantially within
a certain range from the start to the end of the unwinding
operation on this bobbin 23.

[0112] The rewinding unit provided in the winder 3 of
this embodiment includes the clearer 15 for detecting a
yarn defect. In the management system of this embodi-
ment, the rewinding information contains the yarn defect
information concerning a detection of the defect by the
clearer 15.

[0113] Accordingly, by referring to the yarn defect in-
formation, the status of the yarn wound on the bobbin 23
can berecognized. Therefore, the process by the rewind-
ing unit 31 and the transport by the automatic bobbin
feed system 6 can be performed in accordance with the
status of the yarn. The yarn defect information of this
embodiment also contains cutting data concerning yarn
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cutting and the like (information indicating the number of
times the clearer 15 detected a yarn defect and the yarn
was cut).

[0114] The automatic bobbin feed system 6 connected
to the winder 3 of this embodiment includes the plurality
of paths (tray transport path 90), the RF reader 9, and
the path switching mechanism 43. The RF reader 9 is for
reading information recorded on the RF tag 60 of the tray
50. The path switching mechanism 43 switches a path
based on the information read by the RF reader 9.
[0115] Accordingly, a destination of transport of the
bobbin 23 can be determined based on the rewinding
information recorded on the RF tag 60, and therefore
efficiency in transporting the bobbin 23 can be effectively
improved.

[0116] The rewinding unit provided in the winder 3 of
this embodiment includes the rewinding-unit RF writer
40 for recording the rewinding information on the RF tag
60 of the tray 50. In a case where the rewinding operation
is interrupted, the rewinding information is written into
the RF tag 60. When performing the rewinding operation
again using the bobbin 23 on which the rewinding oper-
ation has been interrupted halfway, the management
system of this embodiment controls any one of the plu-
rality of rewinding units 31 having the bobbin transported
thereto, based on the rewinding information recorded on
the RF tag 60.

[0117] Accordingly, the rewinding information can be
obtained and reflected to the rewinding operation merely
by reading the rewinding information from the RF tag 60
of the tray 50. As a result, the process for reconstructing
the rewinding operation that was applied prior to the in-
terruption can be concluded at the rewinding unit 31 side,
which can achieve a simple process.

[0118] While the fine spinning winder 1 including the
winder 3 according to one embodiment of the present
invention has been described above, the configuration
of the winder 3 can be appropriately modified depending
on circumstances, as long as the management system
of the present invention is applied thereto. In a possible
modification, for example, the rewinding-unit RF writer
40 arranged for each rewinding unit 31 of the winder 3
may be omitted, and instead the machine controller 11
may manage the rewinding information of each bobbin
23. Next, a modification in which the machine controller
11 manages the rewinding information of each bobbin
23 will be described with reference to FIG. 6. FIG. 6 con-
tains a schematic front elevational view and a block dia-
gram showing the fine spinning winder 1 according to the
modification. Since the modification which will be de-
scribed below is identical to the above-described embod-
iment except that the machine controller 11 manages the
rewinding information of each bobbin 23 and that the re-
winding-unit RF writers 40 are omitted, the identical parts
will not be described.

[0119] The machine controller 11 provided in a winder
203 according to the modification includes a storage sec-
tion (not shown), and is configured to store in this storage
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section the bobbin information for identifying the bobbin
in association with the rewinding information of the bob-
bin 23 corresponding to this bobbin information. As
shown in FIG. 6, the information read by the RF reader
5 is inputted to the machine controller 11 with respect to
each rewinding unit 31.

[0120] In the following, a specific description will be
given by taking, as an example, a case where the defec-
tive bobbin is detected. If a defective bobbin is detected
in a certain rewinding unit 31, the machine controller 11
stores information indicating the detection of the defec-
tive bobbin in the certain rewinding unit 31. As described
above, while the yarn is rewound from the bobbin 23 in
the rewinding unit 31, the information (including the in-
formation for identifying the bobbin 23) recorded on the
RF tag 60 of the tray 50 having this bobbin 23 mounted
thereon is read by the RF reader 5, and the information
is inputted to the machine controller 11. If a defective
bobbin is detected in the rewinding unit 31, the machine
controller 11 stores the information indicating the detec-
tion in association with the bobbin information of the bob-
bin 23 (the defective bobbin described above) on which
the rewinding unit 31 currently performs rewinding. As a
result, information indicating which bobbin 23 is a defec-
tive bobbin is stored in the machine controller 11.
[0121] The machine controller 11 checks the informa-
tion transmitted from the RF reader 9 against the infor-
mation stored in the machine controller 11 itself (the in-
formation indicating which bobbin 23 is a defective bob-
bin), and thereby determines whether or not the bobbin
23 placed on the tray 50 that is passing through the po-
sition of the RF reader 9 is a defective bobbin. The path
switching mechanism 43 sends out a bobbin 23 to the
defective bobbin waiting path 98 side if the machine con-
troller 11 determines that the bobbin 23 is a defective
bobbin, and keeps a bobbin 23 transported in the empty
bobbin transport path 96 if the machine controller 11 de-
termines that the bobbin 23 is not a defective bobbin. A
subsequent route for transporting the defective bobbin
is the same as that of the embodiment described above,
and therefore a description thereof will be omitted.
[0122] Asshown above, the machine controller 11 pro-
vided in the winder 203 according to the modification in-
cludes the storage section that can store the rewinding
information with respect to each bobbin 23. The RF tag
60 of the tray 50 records thereon the bobbin information
(the station number and the doffing information) for dis-
tinguishing the tray 50 from other trays 50. When per-
forming the rewinding operation again using the bobbin
23 onwhich the rewinding operation has been interrupted
halfway, the management system identifies the bobbin
23 based on the identification information recorded on
the RF tag 60. Then, based on the rewinding information
of the bobbin 23, the management system controls any
one of the plurality of rewinding units 31 having the bobbin
23 transported thereto.

[0123] Accordingly, the rewinding information of the
bobbin 23 can be collectively managed by the machine
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controller 11 side, and therefore a storage capacity of
the RF tag 60 of the tray 50 can be reduced. Moreover,
from the viewpoint of the rewinding unit 31 side, it is not
necessary to provide any special means for storing data.
Therefore, a simple configuration for reflecting the re-
winding information to the rewinding operation can be
achieved.

[0124] Although the embodiment of the present inven-
tion has been described above, the above-described
configuration may be modified as follows.

[0125] Although in the embodiment described above,
the station number and the doffing information are stored
in the RF tag 60 so that the fine spinning unit is identified,
this configuration may be appropriately modified depend-
ing on circumstances. For example, a unique identifica-
tion number may be given to the tray 50, so that the bob-
bin 23 is identified based on the identification number.
[0126] In a possible configuration, notification means
such as a warning light or a buzzer may be provided in
the automatic bobbin feed system 6, so that if the auto-
matic bobbin feed system 6 determines that pick-finding
inthe bobbin cannot be performed, the notification means
is actuated to give notification to the operator.

DESCRIPTION OF THE REFERENCE NUMERALS
[0127]

fine spinning winder

spinning frame

winder (automatic winder)

RF writer

RF reader (data reading part)

automatic bobbin feed system (bobbin transport
mechanism)

9 RF reader (second data reading part)

11 machine controller

15  clearer (yarn defect detection part)

16  display (notification means)

23  bobbin

31 rewinding unit

32 fine spinning unit

40 rewinding-unit RF writer (data writing part)

43  path switching mechanism (path switching device)
50 tray (transporter)

60 RF tag (data recording section)

O WOWN =

Claims

1. A management system for an automatic winder,
the automatic winder comprising a plurality of re-
winding units for unwinding yarns wound on bobbins,
to form packages,
the automatic winder being connected to a bobbin
transport mechanism for transporting a transporter
on which the bobbin is set,
the transporter including a data recording section
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configured to record information,
the rewinding unit comprising:

a data reading part for reading the information
from the data recording section corresponding
to the bobbin on which a rewinding operation is
performed; and

a unit control section for, when the rewinding
operation is interrupted halfway, recording re-
winding information indicating a rewinding con-
dition and a rewinding status obtained at a time
when the interruption occurs, and when per-
forming the rewinding operation again using the
bobbin on which the rewinding operation has
been interrupted halfway, controlling any one of
the plurality of rewinding units having the bobbin
transported thereto based on the rewinding in-
formation of said bobbin.

The management system for the automatic winder
according to claim 1, wherein

the rewinding information contains remaining yarn
length information concerning a yarn remaining on
the bobbin.

The management system for the automatic winder
according to claim 1 or 2, wherein

the rewinding unit includes tension applying means
configured to apply a tension to a yarn that is re-
wound into the package,

the rewinding information contains control informa-
tion of the tension applying means.

The management system for the automatic winder
according to claim 1 or 2, wherein

the rewinding unit includes a yarn defect detection
part for detecting a yarn defect,

the rewinding information contains detection infor-
mation concerning a detection of the defect by the
yarn defect detection part.

The management system for the automatic winder
according to claim 1 or 2, wherein
the bobbin transport mechanism comprises:

a plurality of paths;

a second data reading part for reading the infor-
mation recorded on the data recording section
of the transporter; and

a path switching device for switching a path
based on the information read by the second
data reading part.

The management system for the automatic winder
according to claim 1 or 2, wherein
the rewinding unit includes a data writing part for
recording the rewinding information into the data re-
cording section of the transporter,
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in a case where the rewinding operation is interrupt-
ed, the rewinding information is written into the data
recording section,

when performing the rewinding operation again us-
ing the bobbin on which the rewinding operation has
been interrupted halfway, any one of the plurality of
rewinding units having the bobbin transported there-
to is controlled based on the rewinding information
recorded on the data recording section.

The management system for the automatic winder
according to claim 1 or 2, wherein

the management system comprises a storage sec-
tion configured to store the rewinding information
with respect to each bobbin,

the data recording section of the transporter records
thereon identification information for distinguishing
said transporter from other transporters,

when performing the rewinding operation again us-
ing the bobbin on which the rewinding operation has
been interrupted halfway, the management system
identifies the bobbin based on the identification in-
formation recorded on the data recording section,
the management system controls any one of the plu-
rality of rewinding units having the bobbin transport-
ed thereto based on the rewinding information of the
bobbin.

An automatic winder to which the management sys-
tem according to claim 1 or 2 is applied.
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