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(54) YARN PROCESSING FACILITY

(57) Acquisition of various sets of useful information
is achieved in a yarn processing facility that is capable
of uninterruptedly supplying a yarn. A yarn processing
facility 100 includes an information management unit 110
which is configured to be able to manage information.
The information management unit 110 is capable of ac-
quiring, for each yarn supply package Ps, unwinding start
time information regarding an unwinding start time at
which unwinding of a yarn Y from the yarn supply pack-

age Ps starts at the yarn supplying unit 2. The information
management unit 110 is capable of acquiring wound
package individual information of a wound package Pw
formed by winding a yarn Y onto a winding bobbin Bw
attached to the winding unit 4 and replacement time in-
formation regarding a replacement time at which replace-
ment of the winding bobbin Bw is performed at the wind-
ing unit 4, in association with each wound package Pw.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a yarn process-
ing facility.
[0002] Patent Literature 1 (International Publication
No. WO2020/127489) discloses a yarn processor (yarn
processing facility) which is configured to form a yarn
processing end product (wound package) by processing
a yarn unwound from a spinning end product (yarn supply
package formed by winding a yarn onto a yarn supplying
bobbin) and then winding the yarn onto a winding bobbin.
The yarn processing facility is arranged to be able to sup-
port two yarn supply packages (e.g., a first yarn supply
package and a second yarn supply package) for one
winding bobbin. In such a yarn processing facility, when
a terminal portion of a yarn in one of the first yarn supply
package and the second yarn supply package is tied
(connected) to a start end portion of a yarn in the other
one of the two yarn supply packages, it is possible to
uninterruptedly supply the yarn from the other yarn sup-
ply package when the one yarn supply package becomes
empty. To be more specific, immediately after the end of
the supply of the yarn from the one of the yarn supply
packages, the node of the two yarns (i.e., yarn connection
part) is pulled and unwinding of the yarn from the other
yarn supply package starts. In this way, the yarn is un-
interruptedly supplied.
[0003] A mechanical control unit for controlling the
above-described yarn processing facility is configured to
determine from which yarn supply package a yarn is sup-
plied from a wound package (i.e., to associate individual
information of a wound package with individual informa-
tion of a yarn supply package). To be more specific, a
tag of individual information of each yarn supply package
and a location identification tag indicating the location of
a package attachment unit (a first attachment unit or a
second attachment unit) to which the yarn supply pack-
age is attached are read by an identification device.
Based on a result of identification by the identification
device, individual information of a yarn supply package
is associated with a package attachment unit. In addition
to the above, the yarn processing facility includes a de-
tector for detecting a node. When from which yarn supply
package a yarn is supplied is known (e.g., when it is
known that a yarn is supplied from a first yarn supply
package), the mechanical control unit performs the fol-
lowing determinations. When a node is not detected by
the detector during a period from the start of winding of
the yarn onto the winding bobbin to the end of the winding,
it is determined that only the yarn in the first yarn supply
package is supplied to the winding bobbin. When a node
is detected by the detector during a period from the start
of winding of a yarn onto a winding bobbin to the end of
the winding, it is determined that both the yarn in the first
yarn supply package and the yarn in the second yarn
supply package are supplied to the winding bobbin.

SUMMARY OF THE INVENTION

[0004] As described above, information of association
between individual information of a wound package and
individual information of a yarn supply package is ac-
quired based on a result of identification by the identifi-
cation device and a result of detection by the detector. It
is, however, difficult to acquire further detailed informa-
tion based only on the identification result and the detec-
tion result.
[0005] An object of the present invention is to achieve
acquisition of various sets of useful information in a yarn
processing facility that is capable of uninterruptedly sup-
plying a yarn.
[0006] According to a first aspect of the invention, a
yarn processing facility includes: a yarn processor includ-
ing: a yarn supplying unit capable of supplying a yarn; a
processing unit configured to process the yarn supplied
from the yarn supplying unit; and a winding unit config-
ured to form a wound package by winding the yarn proc-
essed by the processing unit onto a winding bobbin; and
an information management unit which is configured to
manage information regarding the yarn processor, the
yarn supplying unit including attachment units to which
and from which yarn supply packages are attached and
detached one by one, and when a terminal portion of a
yarn included in a yarn supply package attached to an
attachment unit that is one of the attachment units is con-
nected to a start end portion of a yarn in a yarn supply
package attached to an attachment unit that is another
one of the attachment units, the yarn supplying unit being
capable of uninterruptedly supply the yarn, immediately
after finishing winding of a yarn onto one winding bobbin,
the winding unit being capable of starting winding of a
yarn onto a new winding bobbin replaced with the one
winding bobbin, the information management unit being
capable of acquiring, for each yarn supply package, un-
winding start time information regarding an unwinding
start time at which unwinding of the yarn from the yarn
supply package starts at the yarn supplying unit, and the
information management unit being capable of acquiring
wound package individual information of a wound pack-
age formed by winding a yarn onto a winding bobbin at-
tached to the winding unit and replacement time infor-
mation regarding a replacement time at which replace-
ment of the winding bobbin is performed at the winding
unit, in association with each wound package.
[0007] According to this aspect of the invention, an un-
winding start time of each yarn supply package is ac-
quired. Furthermore, according to this aspect of the in-
vention, a replacement time of each winding bobbin is
acquired. On this account, it is possible to deal with a
time at which a given winding bobbin is attached to the
winding unit as a winding start time at which winding of
a yarn onto the given winding bobbin starts. Furthermore,
it is possible to deal with a time at which the given winding
bobbin is replaced with the next winding bobbin (i.e., a
time at which the given winding bobbin is detached from
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the winding unit) as a winding end time at which the yarn
is wound onto the given bobbin and formation of the
wound package is completed. As such, it is possible to
know the winding start time and the winding end time of
each winding bobbin (wound package).
[0008] According to the aspect of the invention, it is
therefore possible to acquire various types of information
regarding the relationship between a winding bobbin
(wound package) and a yarn supply package. For exam-
ple, by performing a calculation using information of
times, it is possible to know from which layer of a yarn of
a yarn supply package a wound package is formed. Fur-
thermore, when, for example, an unwinding start time
exists between a winding start time and a winding end
time of a wound package, it is possible to determine that
a yarn connecting portion formed by connecting a termi-
nal portion of a yarn with a start end portion of a yarn has
been mixed into the wound package. In this regard, more-
over, it is possible to know in which part of the wound
package the yarn connecting portion has been mixed.
As such, various types of useful information can be ob-
tained.
[0009] According to a second aspect of the invention,
the yarn processing facility of the first aspect is arranged
such that the information management unit determines,
based on the unwinding start time information and the
replacement time information, that a yarn connecting por-
tion formed by connecting the start end portion with the
terminal portion is mixed into a predetermined wound
package formed by winding a yarn onto a predetermined
winding bobbin, when the unwinding start time exists be-
tween a first replacement time at which the predeter-
mined winding bobbin is attached to the winding unit and
a second replacement time at which the predetermined
winding bobbin is detached from the winding unit.
[0010] According to the aspect of the invention, by us-
ing the unwinding start time information and the replace-
ment time information, it is possible to easily know that
a yarn connecting portion has been mixed in a wound
package.
[0011] According to a third aspect of the invention, the
yarn processing facility of the second aspect is arranged
such that the information management unit estimates a
location of the mixed yarn connecting portion in the pre-
determined wound package based on the first replace-
ment time, the second replacement time, and the unwind-
ing start time.
[0012] According to the aspect of the invention, by a
calculation using the first replacement time, the second
replacement time, and the unwinding start time, it is pos-
sible to easily know the position of mixture of a yarn con-
necting portion in a wound package.
[0013] According to a fourth aspect of the invention,
the yarn processing facility of any one of the first to third
aspects is arranged such that the information manage-
ment unit is capable of acquiring yarn supply package
individual information of the yarn supply package at-
tached to the yarn supplying unit and the unwinding start

time information in association with each yarn supply
package.
[0014] According to this aspect of the invention, the
yarn supply package individual information and the un-
winding start time information are acquired in association
with each other. By taking the anteroposterior relation of
the times into account, it is possible to know from which
yarn supply package a yarn is supplied to a winding bob-
bin.
[0015] According to a fifth aspect of the invention, the
yarn processing facility of the fourth aspect further in-
cludes: an output unit which is capable of outputting in-
formation; and an output controller which is configured
to control the output unit, by using the yarn supply pack-
age individual information, the unwinding start time infor-
mation, wound package individual information, and the
replacement time information, the output controller gen-
erates chart data indicating an unwinding period from
start to end of unwinding of a yarn from each yarn supply
package and a winding period from start to end of winding
of a yarn onto each wound package, and causes the out-
put unit to output a chart based on the chart data.
[0016] According to the aspect of the invention, an op-
erator can easily associate the wound package individual
information with the yarn supply package individual in-
formation only by checking output charts.
[0017] According to a sixth aspect of the invention, the
yarn processing facility of the fourth or fifth aspect is ar-
ranged such that, based on the unwinding start time in-
formation and the replacement time information, the in-
formation management unit specifies a yarn supply pack-
age from which unwinding of a yarn starts at the latest
and before the first replacement time at which the pre-
determined winding bobbin is attached to the winding
unit, and associates the yarn supply package individual
information of the specified yarn supply package with the
wound package individual information of a predeter-
mined wound package formed by winding the yarn onto
the predetermined winding bobbin.
[0018] According to this aspect of the invention, it is at
least possible to automatically associate individual infor-
mation of a predetermined wound package with individ-
ual information of a yarn supply package which is sup-
plying the yarn at the start of the winding of the yarn onto
the predetermined wound package.
[0019] According to a seventh aspect of the invention,
the yarn processing facility of the sixth aspect is arranged
such that, when the unwinding start time exists between
the first replacement time and a second replacement time
at which the predetermined wound package is detached
from the winding unit, the information management unit
associates the yarn supply package individual informa-
tion of the yarn supply package related to the unwinding
start time with the wound package individual information
of the predetermined wound package.
[0020] According to this aspect of the invention, when
the yarn is serially supplied to a given winding bobbin
from plural yarn supply packages, it is possible to auto-
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matically associate sets of individual information of all of
the yarn supply packages with the individual information
of the given wound package.
[0021] According to an eighth aspect of the invention,
the yarn processing facility of any one of the fourth to
seventh aspect further includes a yarn supply package
conveyance device configured to be able to convey a
yarn supply package and attach and detach the yarn sup-
ply package to and from the yarn supplying unit, when a
predetermined yarn supply package is attached to one
attachment unit among the attachment units by the yarn
supply package conveyance device, the information
management unit associates the yarn supply package
individual information of the predetermined yarn supply
package with the one attachment unit.
[0022] According to this aspect of the invention, when
a yarn supply package is attached to the attachment unit
by the yarn supply package conveyance device, the yarn
supply package individual information is automatically
associated with the attachment unit.
[0023] According to a ninth aspect of the invention, the
yarn processing facility of any one of the fourth to eighth
aspects further includes a detection unit which is able to
specify an attachment unit from among the attachment
units, to which a yarn supply package from which a yarn
is unwound is attached, based on a detection result of
the detection unit, the information management unit as-
sociates the yarn supply package individual information
with the unwinding start time information.
[0024] According to this aspect of the invention, the
yarn supply package individual information and the un-
winding start time information are easily associated with
each other by using a detection result of the detection
unit.
[0025] In addition to the above, when, for example, op-
eration of a yarn processor starts, yarn supply can start
from any one of yarn supply packages attached to a yarn
supplying unit. In such a case, if the above-described
detection unit is not provided, it is difficult to automatically
determine from which yarn supply package the yarn is
supplied, solely by an electronic means. In this regard,
according to the aspect of the invention, it is possible to
always detect from which one of the attachment units the
yarn is supplied, by the detection unit. On this account,
it is possible to automatically and precisely achieve as-
sociation between the yarn supply package individual in-
formation and the unwinding start time information.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026]

FIG. 1 is a schematic plan view of a yarn processing
facility of an embodiment.
FIG. 2 is a block diagram of an electric configuration
of the yarn processing facility.
FIG. 3 is a profile of a false-twist texturing machine.
FIG. 4 is a schematic diagram of the false-twist tex-

turing machine, expanded along paths of yarns.
FIG. 5(a) and FIG. 5(b) are graphs each of which
shows the relationship between a remaining amount
of a yarn in a yarn supply package and time. FIG.
5(c) is a graph showing the relationship between an
amount of a yarn wound onto a winding bobbin and
time.
FIG. 6(a) is a table showing how yarn supply package
individual information and sets of information of time
are associated with one another. FIG. 6(b) is a table
showing how wound package individual information
and sets of information of time are associated with
one another.
FIG. 7(a) is a table showing how sets of information
such as yarn supply package individual information
and individual information of a package attachment
unit are associated with one another. FIG. 7(b) is a
table showing how individual information of a pack-
age attachment unit and sets of information of time
are associated with one another.
FIG. 8 is a table showing association between yarn
supply package individual information, a package at-
tachment unit, and times.
FIG. 9 is a table showing association between wound
package individual information and yarn supply
package individual information.
FIG. 10 relates to a modification and is a schematic
diagram of a false-twist texturing machine.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

(Outline of Yarn Processing Facility)

[0027] The following will describe an embodiment of
the present invention. A yarn processing facility 100 of
the present embodiment will be outlined with reference
to a schematic plan view in FIG. 1 and a block diagram
in FIG. 2. As shown in FIG. 1 and FIG. 2, the yarn process-
ing facility 100 includes false-twist texturing machines 1
(yarn processors of the present invention), a manage-
ment device 101, a creel robot 102 (yarn supply package
conveyance device of the present invention), and a
wound package conveyance device 103. The false-twist
texturing machines 1 are aligned along a predetermined
frame longitudinal direction, for example. Each false-
twist texturing machine 1 can perform false twisting of a
yarn Y (see, e.g., FIG. 3) made of synthetic fibers such
as polyester and nylon (polyamide fibers). As described
below, each false-twist texturing machine 1 is configured
to form a wound package Pw by processing a yarn Y
supplied from a yarn supplying unit 2 by a processing
unit 3 and winding the yarn Y onto a winding bobbin Bw
attached to a winding unit 4. Each false-twist texturing
machine 1 is controlled by a machine controller 5 that is
a computer device mounted on each false-twist texturing
machine 1.
[0028] The management device 101 is a host computer
used for integrally controlling information (detailed later)
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acquired by the machine controllers 5. The management
device 101 includes a management input unit 101a (e.g.,
a keyboard), a management output unit 101b (e.g., a
display), and a management storage unit 101c (e.g., a
hard disk). The management output unit 101b may in-
clude an unillustrated printer. A combination of the man-
agement device 101 and the machine controllers 5 is an
information management unit 110 of the present embod-
iment. The information management unit 110 is electri-
cally connected to a creel controller 102a of the creel
robot 102. The information management unit 110 is elec-
trically connected to an unillustrated controller of the
wound package conveyance device 103. The information
handled by the information management unit 110 will be
detailed later.
[0029] The creel robot 102 is arranged to be able to
convey a yarn supply package Ps attached to the yarn
supplying unit 2 (i.e., a package formed by winding a yarn
Y onto a yarn supplying bobbin Bs). The creel robot 102
may be arranged to convey plural yarn supply packages
Ps at once. The creel robot 102 is arranged to be movable
in a factory in which the false-twist texturing machines 1
are provided. For example, the creel robot 102 is ar-
ranged to be able to perform reciprocal movement be-
tween an unillustrated yarn supply package stocker in
which a yarn supply package Ps is stored and each false-
twist texturing machine 1. The creel robot 102 is arranged
so that a yarn supply package Ps stored in the yarn supply
package stocker can be mounted on the robot by an op-
erator, for example. Alternatively, the creel robot 102 may
be arranged to be able to acquire a yarn supply package
Ps from the yarn supply package stocker without needing
human workforce. The creel robot 102 is arranged to be
able to attach a yarn supply package Ps to the yarn sup-
plying unit 2 of each false-twist texturing machine 1 and
to detach the yarn supply package Ps therefrom. To put
it differently, the creel robot 102 is arranged to be able
to replace a yarn supply package Ps at the yarn supplying
unit 2. The creel controller 102a controlling the creel robot
102 is electrically connected to the management device
101 (see FIG. 2). The creel controller 102a receives a
command signal from the information management unit
110 and controls the creel robot 102 in accordance with
the command signal.
[0030] The wound package conveyance device 103 is
arranged to collect a wound package Pw formed at the
winding unit 4 of each false-twist texturing machine 1.
The wound package conveyance device 103 may be ar-
ranged to convey plural wound packages Pw at once.
The wound package conveyance device 103 is arranged
to convey a formed wound package Pw to, for example,
an unillustrated discharge port. A controller (not illustrat-
ed) controlling the wound package conveyance device
103 is electrically connected to the management device
101. The wound package conveyance device 103 re-
ceives a command signal from the information manage-
ment unit 110 and collects a formed wound package Pw
in accordance with the command signal.

(Overall Structure of False-Twist Texturing Machine)

[0031] The overall structure of the false-twist texturing
machine 1 will be described with reference to FIG. 3 and
FIG. 4. FIG. 3 is a profile of the false-twist texturing ma-
chine 1. FIG. 4 is a schematic diagram of the false-twist
texturing machine 1, expanded along paths of yarns Y
(yarn paths). A direction vertical to the sheet of FIG. 3 is
defined as the above-described frame longitudinal direc-
tion, and a left-right direction in the sheet is defined as a
frame width direction. A direction orthogonal to the frame
longitudinal direction and the frame width direction is de-
fined as the up-down direction (vertical direction) in which
the gravity acts. A direction in which a yarn Y runs will
be referred to as a yarn running direction. The false-twist
texturing machine 1 includes a yarn supplying unit 2 for
supplying yarns Y, a processing unit 3 which performs
processing (false twisting) of the yarns Y supplied from
the supplying unit 2, a winding unit 4 which winds the
yarns Y processed by the processing unit 3 onto winding
bobbins Bw, and a machine controller 5.
[0032] The yarn supplying unit 2 includes a creel stand
6 retaining yarn supply packages Ps, and supplies the
yarns Y to the processing unit 3. The processing unit 3
is arranged to unwind yarns Y from the yarn supplying
unit 2 and process the yarns Y. In the processing unit 3,
the following members are placed in this order from the
upstream in a yarn running direction: first feed rollers 11;
twist-stopping guides 12; first heaters 13; coolers 14;
false-twisting devices 15; second feed rollers 16; second
heaters 17; and third feed rollers 18. Each of these ele-
ments of the processing unit 3 is provided for, for exam-
ple, each of later-described spindles 9 (see FIG. 4). The
winding unit 4 includes a plurality of winding devices 19.
Each winding device 19 winds the yarn Y for which the
false winding has been performed at the processing unit
3 onto the winding bobbin Bw and forms a wound pack-
age Pw. The winding unit 4 is provided with automatic
doffers 10 that correspond to the respective winding de-
vices 19 and are configured to replace formed wound
packages Pw with empty winding bobbins Bw.
[0033] The machine controller 5 is configured to control
the yarn supplying unit 2, the processing unit 3, and the
winding unit 4. The machine controller 5 is, for example,
a typical computer device. The machine controller 5 in-
cludes a machine input unit 5a, a machine output unit
5b, and a machine storage unit 5c. The machine input
unit 5a is, for example, an unillustrated touch panel and/or
keyboard, and is arranged to be operable by an operator.
The machine output unit 5b is, for example, an unillus-
trated display and is arranged to be able to output infor-
mation. The machine output unit 5b may include an un-
illustrated printer. The machine storage unit 5c is ar-
ranged to store sets of information used for controlling
the yarn supplying unit 2, the processing unit 3, and the
winding unit 4. Based on the sets of information, the ma-
chine controller 5 controls the yarn supplying unit 2, the
processing unit 3, and the winding unit 4. Alternatively,
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the machine controller 5 may indirectly control the yarn
supplying unit 2, the processing unit 3, and the winding
unit 4 through unillustrated controllers that are configured
to control these members. The machine controller 5 is
electrically connected to the management device 101
that is a host computer. The management device 101 is
able to perform later-described determinations and/or
calculations by utilizing the information acquired by the
machine controller 5.
[0034] The false-twist texturing machine 1 includes a
main frame 7 and a winding base 8 that are spaced apart
from each other in the frame width direction. The main
frame 7 and the winding base 8 are substantially identical
in length in the frame longitudinal direction. The main
frame 7 and the winding base 8 oppose each other in the
frame width direction. The false-twist texturing machine
1 includes units which are termed spans each of which
includes a pair of the main frame 7 and the winding base
8. In one span, each device is placed so that the yarns
Y running while being aligned in the frame longitudinal
direction can be false-twisted at the same time. In the
false-twist texturing machine 1, the spans are placed in
a left-right symmetrical manner to the sheet, with a center
line C of the frame width direction of the main frame 7
being set as a symmetry axis (main frame 7 is shared
between the left span and the right span). The spans are
aligned in the frame longitudinal direction.
[0035] A group of elements through which a single yarn
Y supplied from the yarn supplying unit 2 passes before
reaching the winding unit 4 is termed a spindle. To put it
differently, the false-twist texturing machine 1 includes
spindles 9 (see FIG. 4), the number of which is identical
with the number of wound packages Pw that can be
formed simultaneously. Roughly speaking, the spindles
9 are aligned along the frame longitudinal direction. The
inclusion relation is as follows: one false-twist texturing
machine 1 includes plural spans, and each of the spans
includes plural spindles 9.

(Yarn Supplying Unit)

[0036] The structure of the yarn supplying unit 2 will
be described with reference to FIG. 3 and FIG. 4. The
creel stand 6 of the yarn supplying unit 2 includes yarn
supply package retaining portions 20 (see FIG. 4) which
are provided to correspond to the respective spindles 9.
Each yarn supply package retaining portion 20 is ar-
ranged so that two yarn supply packages Ps are attach-
able thereto and detachable therefrom. In other words,
the yarn supply package retaining portion 20 has two
package attachment units 21 (attachment units of the
present invention). For the sake of convenience, one of
the two package attachment units 21 is termed a first
attachment unit 22, and the other one of the units is
termed a second attachment unit 23. Each of the first
attachment unit 22 and the second attachment unit 23 is
arranged so that one yarn supply package Ps is attach-
able thereto and detachable therefrom. The attachment

and detachment of a yarn supply package Ps to and from
the package attachment unit 21 is performed by the
above-described creel robot 102.
[0037] Each yarn supply package retaining portion 20
of the yarn supplying unit 2 is arranged to be able to
uninterruptedly supply the yarn Y, in a manner described
below. For example, as shown in FIG. 4, a first yarn sup-
ply package PsA (given yarn supply package of the
present invention) which is one of yarn supply packages
Ps is attached to the first attachment unit 22. Meanwhile,
a second yarn supply package PsB (another yarn supply
package of the present invention) different from the first
yarn supply package PsA is attached to the second at-
tachment unit 23. A yarn Y is unwound from the first yarn
supply package PsA. The terminal portion of the yarn Y
in the first yarn supply package PsA is tied (connected)
to the start end portion of the yarn Y in the second yarn
supply package PsB. With this arrangement, a node K
(yarn connecting portion)is formed between the two
yarns Y. This makes it possible to uninterruptedly supply
the yarn Y from the second yarn supply package PsB
after the first yarn supply package PsA becomes empty.
To be more specific, immediately after the supply of the
yarn Y from the first yarn supply package PsA ends and
the first yarn supply package PsA becomes empty, the
node K is pulled toward the downstream side in the yarn
running direction (i.e., toward the winding device 19 side),
with the result that the yarn Y is unwound from the second
yarn supply package PsB. In this way, the yarn supply
package Ps from which the yarn Y is supplied is switched
(yarn supply package switching). The yarn Y is therefore
uninterruptedly supplied. Thereafter, the yarn supply
package Ps having become empty is replaced with a new
yarn supply package Ps by the creel robot 102.
[0038] On the downstream side in the yarn running di-
rection of the yarn supply package retaining portions 20,
a yarn detection sensor 24 (detection unit of the present
invention) is provided. The yarn detection sensor 24 is
arranged to be able to detect which one of the attachment
units, the first attachment unit 22 or the second attach-
ment unit 23, is supplying the yarn Y. As shown in FIG.
4, the yarn detection sensor 24 includes a first detection
unit 25 and a second detection unit 26. The first detection
unit 25 is arranged to be able to detect whether the yarn
Y is being supplied from the first attachment unit 22. The
second detection unit 26 is arranged to be able to detect
whether the yarn Y is being supplied from the second
attachment unit 23. Each of the first detection unit 25 and
the second detection unit 26 is, for example, an optical
sensor configured to optically detect the yarn Y. For de-
tails of the yarn detection sensor 24, see Japanese Pat-
ent No. 5873105, for example. Alternatively, each of the
first detection unit 25 and the second detection unit 26
is a contact sensor, for example.

(Processing Unit)

[0039] The structure of the processing unit 3 will be
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described also with reference to FIG. 3 and FIG. 4. The
following will describe a part of the processing unit 3,
which corresponds to one spindle 9.
[0040] The first feed roller 11 is arranged to unwind the
yarn Y from the yarn supply package Ps attached to the
yarn supplying unit 2 and supply the yarn Y to the first
heater 13. The first feed roller 11 is provided upstream
of the twist-stopping guide 12 in the yarn running direc-
tion. The conveyance speed of the first feed roller 11
conveying the yarn Y is substantially identical with the
unwinding speed V (see FIG. 4) at which the yarn Y is
unwound from the yarn supply package Ps.
[0041] The twist-stopping guide 12 is provided to pre-
vent twist of the yarn Y formed by the false-twisting device
15 from being propagated to the upstream in the yarn
running direction of the twist-stopping guide 12. The
twist-stopping guides 12 are placed downstream of the
first feed rollers 11 in the yarn running direction, and
placed upstream of the first heater 13 in the yarn running
direction.
[0042] The first heater 13 is configured to heat the yarn
Y supplied from the first feed roller 11. The first heater
13 is placed downstream of the twist-stopping guide 12
in the yarn running direction and upstream of the cooler
14 in the yarn running direction. For the sake of simplicity,
the first heater 13 of the present embodiment is arranged
to heat a single yarn Y. The disclosure, however, is not
limited to this arrangement. The first heater 13 may be
able to simultaneously heat plural yarns Y.
[0043] The cooler 14 is configured to cool the yarn Y
heated by the first heater 13. The cooler 14 is placed
downstream of the first heater 13 in the yarn running di-
rection and upstream of the false-twisting device 15 in
the yarn running direction. For the sake of simplicity, the
cooler 14 of the present embodiment is arranged to cool
a single yarn Y. The disclosure, however, is not limited
to this arrangement. The cooler 14 may be able to simul-
taneously cool plural yarns Y.
[0044] The false-twisting device 15 is arranged to twist
the yarn Y. The false-twisting device 15 is, for example,
a socalled disc-friction false-twisting device, but the dis-
closure is not limited to this arrangement. The false-twist-
ing device 15 is placed downstream of the cooler 14 in
the yarn running direction and upstream of the second
feed roller 16 in the yarn running direction.
[0045] The second feed roller 16 is arranged to feed
the yarn Y processed at the false-twisting device 15 to
the second heater 17. The conveyance speed of convey-
ing the yarn Y by the second feed rollers 16 is higher
than the conveyance speed of conveying the yarn Y by
the first feed roller 11. The yarn Y is therefore drawn
between the first feed roller feed roller 11 and the second
feed roller 16.
[0046] The second heater 17 is configured to heat the
yarn Y supplied from the second feed roller 16. The sec-
ond heater 17 extends along the vertical direction. For
the sake of simplicity, the second heater 17 of the present
embodiment is arranged to heat a single yarn Y. The

disclosure, however, is not limited to this arrangement.
The second heater 17 may be able to simultaneously
heat plural yarns Y.
[0047] The third feed roller 18 is arranged to feed the
yarn Y heated by the second heater 17 to the winding
device 19. The conveyance speed of conveying the yarn
Y by the third feed roller 18 is lower than the conveyance
speed of conveying the yarn Y by the second feed roller
16. The yarn Y is therefore relaxed between the second
feed roller 16 and the third feed roller 18.
[0048] In the processing unit 3 described above, the
yarn Y which has been drawn between the first feed roller
11 and the second feed roller 16 is twisted at the false-
twisting device 15. The twist formed by the false-twisting
device 15 propagates to the twist-stopping guide 12 but
does not propagate to the upstream of the twist-stopping
guide 12 in the yarn running direction. The yarn Y which
is twisted and drawn is heated at the first heater 13 and
thermally set. After that, the yarn Y is cooled at the cooler
14. The yarn Y is untwisted at the downstream of the
false-twisting device 15. However, each filament is main-
tained to be wavy in shape on account of the thermal
setting described above. Subsequently, the yarn Y false-
twisted by the false-twisting device 15 is thermally set by
the second heater 17 while being relaxed between the
second feed roller 16 and the third feed roller 18, and
then the yarn Y is guided to the downstream side in the
yarn running direction. Finally, the yarn Y sent from the
third feed roller 18 is wound onto the winding bobbin Bw
by the winding device 19. As a result, the wound package
Pw is formed.

(Winding Unit)

[0049] The structure of the winding unit 4 will be de-
scribed with reference to FIG. 3 and FIG. 4. The winding
unit 4 includes the winding devices 19 each of which is
configured to wind the yarn Y onto the winding bobbin
Bw and the automatic doffers 10 (see FIG. 3) which are
provided to correspond to the respective winding devices
19. One winding device 19 belongs to one spindle 9 (see
FIG. 4). Each winding device 19 includes, for example,
a fulcrum guide 31, a traverse unit 32, a cradle 33, and
a winding roller 34. The fulcrum guide 31 is a guide which
is a fulcrum when the yarn Y is traversed. For example,
the traverse unit 32 can traverse the yarn Y by a traverse
guide 35 which is attached to an endless belt driven in a
reciprocating manner by a motor. The cradle 33 can sup-
port the winding bobbin Bw (wound package Pw) to be
rotatable. The winding roller 34 is configured to rotate
the wound package Pw and apply contact pressure to
the surface of the wound package Pw. The winding roller
34 is, for example, rotationally driven by an unillustrated
motor while being in contact with the surface of the wound
package Pw. As a result of this, the wound package Pw
is rotationally driven by the friction force and the shape
of the wound package Pw is adjusted by the contact pres-
sure applied to the surface of the wound package Pw.
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Instead of rotationally driving the winding roller 34, the
wound package Pw may be directly rotated by an unil-
lustrated motor.
[0050] The automatic doffer 10 is configured to detach
the wound package Pw from the winding device 19 and
attach an empty winding bobbin Bw to the winding device
19. To put it differently, the automatic doffer 10 is able to
replace a wound package Pw having been formed with
an empty winding bobbin Bw at the winding unit 4. The
automatic doffer 10 is provided with unillustrated cutter
which is able to cut the yarn Y in the vicinity of the wound
package Pw. As the running yarn Y is cut by the cutter,
the formation of the wound package Pw is finished. After
the cutting of the yarn by the cutter, the yarn Y is kept
supplied to the winding device 19 side. The automatic
doffer 10 includes an unillustrated suction which is able
to suck, capture, and retain the running yarn Y supplied
to the winding device 19, in a period from the finish of
the formation of the wound package Pw to the start of
the winding of the yarn Y onto the next winding bobbin
Bw. Before the yarn Y is threaded to the winding bobbin
Bw to which the yarn Y is to be wound next, a part of the
yarn Y sucked by the suction is sucked and removed.
The automatic doffer 10 further includes a stocker 10a
which is arranged to be able to temporarily store the
wound package Pw detached from the corresponding
winding device 19. The stocker 10a faces a space formed
between the creel stand 6 and the winding base 8, for
example. The wound package Pw stored in the stocker
10a is collected by the above-described wound package
conveyance device 103. For details of the structure of
the automatic doffer 10, etc., for example, see Japanese
Laid-Open Patent Publication No. H6-212521.
[0051] In the winding unit 4 structured as above, the
yarn Y which is sent from the third feed roller 18 described
above is wound onto the winding bobbin Bw by each
winding device 19, and the wound package Pw is formed
(winding process). As the cutter of the automatic doffer
10 cuts the yarn Y, the winding process of winding the
yarn Y onto the winding bobbin Bw is finished. Almost at
the same time, the wound package Pw is detached from
the cradle 33 by the automatic doffer 10. Immediately
thereafter, the automatic doffer 10 attaches a new wind-
ing bobbin Bw to the cradle 33. To put it differently, im-
mediately after a wound package Pw is formed, the
wound package Pw (winding bobbin Bw) is replaced with
a new winding bobbin Bw by the automatic doffer 10
(winding bobbin replacement). Thereafter, it becomes
possible to start the winding of the yarn Y onto the new
winding bobbin Bw. The term "immediately after" indi-
cates "after a time which is significantly shorter than a
time (winding time) required to start a winding process
of winding a yarn onto a winding bobbin Bw and to end
the formation of a wound package Pw elapses". The
phrase "immediately after a wound package Pw is
formed" can be rephrased to "almost at the same time
as the end of the formation of a wound package Pw".
[0052] To properly manage the quality of a wound

package Pw, it is preferable to know from which yarn
supply package Ps the yarn Y is supplied to form the
wound package Pw. To obtain such information, means
for associating individual information of a yarn supply
package Ps with individual information of a wound pack-
age Pw has been proposed. As a specific example of
such known proposal, a tag (not illustrated) of individual
information of each yarn supply package Ps, a tag (not
illustrated) indicating the location of the first attachment
unit 22, and a tag (not illustrated) indicating location of
the second attachment unit 23 are read by an identifica-
tion device (not illustrated). Based on a result of identifi-
cation by the identification device, individual information
of each yarn supply package Ps is associated with the
first attachment unit 22 or the second attachment unit 23.
In the known proposal, a detector (not illustrated) config-
ured to detect a passing node K is provided. For example,
when it is known that a yarn is supplied from a first yarn
supply package PsA, the machine controller 5 performs
the following determinations. When passing of a node K
is not detected by the detector during a period from the
start of winding of the yarn Y onto the winding bobbin Bw
to the end of the winding, it is determined that only the
yarn Y in the first yarn supply package PsA is supplied
to the winding bobbin Bw. When passing of a node K is
detected by the detector during a period from the start of
winding of the yarn Y to the winding bobbin Bw to the
end of the winding, it is determined that both the yarn Y
in the first yarn supply package PsA and the yarn Y in
the second yarn supply package PsB are supplied to the
winding bobbin Bw. As such, information of association
between individual information of the wound package Pw
and individual information of the yarn supply package Ps
is acquired based on a result of identification by the iden-
tification device and a result of detection by the detector.
It is, however, difficult to acquire further detailed informa-
tion based only on the identification result and the detec-
tion result.
[0053] In order to achieve acquisition of various sets
of useful information, the information management unit
110 of the present embodiment acquires sets of informa-
tion described below. In a specific example, the informa-
tion management unit 110 acquires and manages sets
of information regarding matters shown in graphs of FIG.
5(a) to FIG. 5(c). Unless otherwise stated, the following
explanation deals with only a predetermined spindle 9.

(Specific Example of Matters)

[0054] Before specifically explaining the information
acquired by the information management unit 110, mat-
ters shown in the graphs of FIG. 5(a) to FIG. 5(c) as
examples and times at which the respective matters oc-
cur will be described first, in order to assist the under-
standing of the explanation. The information manage-
ment unit 110 acquires information of at least one of mat-
ters shown in the graphs of FIG. 5(a) to FIG. 5(c). (The
details will be given later.)
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[0055] FIG. 5(a) is a graph showing the relationship
between a remaining amount (vertical axis) of the yarn
Y in the yarn supply package Ps (to be more specific, the
yarn supply package Ps1, Ps3) attached to the first at-
tachment unit 22 and time (horizontal axis). FIG. 5(b) is
a graph showing the relationship between a remaining
amount (vertical axis) of the yarn Y in the yarn supply
package Ps (to be more specific, the yarn supply package
Ps2, Ps4) attached to the second attachment unit 23 and
time (horizontal axis). FIG. 5(c) is a graph showing the
relationship between a wound amount (vertical axis) of
the yarn Y onto the winding bobbin Bw (to be more spe-
cific, the winding bobbin Bw1, Bw2, Bw3, Bw4, Bw5, Bw6)
and time (horizontal axis). In all of the graphs of FIG. 5(a)
to FIG. 5(c), a time t0 at which the winding of the yarn Y
onto the winding bobbin Bw1 starts is the origin. In the
present embodiment, the yarn amount (initial amount) of
each yarn supply package Ps in a state in which the yarn
Y is not unwound from each yarn supply package Ps at
all is always WF for simplicity in explanation. In reality,
in a step before the formation of yarn supply packages
Ps, the formation of a yarn supply package Ps may be
discontinued before the completion due to a reason such
as yarn breakage. On this account, the initial amounts of
the yarn supply packages Ps may not be identical in re-
ality.
[0056] To begin with, at a time t0, a yarn supply pack-
age Ps1 has been attached to the first attachment unit
22. Meanwhile, a yarn supply package Ps2 has been
attached to the second attachment unit 23. The remain-
ing amount of the yarn Y in the yarn supply package Ps1
is W0 (which is smaller than the initial amount WF). The
remaining amount of the yarn Y in the yarn supply pack-
age Ps2 is identical with the initial amount WF. The ter-
minal portion of the yarn Y in the yarn supply package
Ps1 is tied (connected) to the start end portion of the yarn
Y in the yarn supply package Ps2, and hence a node K
is formed.
[0057] At a time t0 (time ts1), the attachment of a wind-
ing bobbin Bw1 to the cradle 33 by the automatic doffer
10 is completed and the winding of the yarn onto the
winding bobbin Bw1 starts. Therefore the time ts1 is a
winding start time at which the winding of the yarn Y onto
the winding bobbin Bw1 starts. At the same time, the yarn
Y is unwound from the yarn supply package Ps1. The
remaining amount of the yarn Y in the yarn supply pack-
age Ps1 decreases and the wound amount of the yarn
Y wound on the winding bobbin Bw1 increases over time.
At a time te1, as the cutter of the automatic doffer 10 cuts
the yarn Y, the winding process of winding the yarn Y
onto the winding bobbin Bw1 is finished. Therefore the
time te1 is a winding end time at which the winding of the
yarn Y onto the winding bobbin Bw1 ends (i.e., the for-
mation of the wound package Pw1 is finished). The re-
maining amount of the yarn supply package Ps1 at this
stage is W1. Onto the winding bobbin Bw1, only the yarn
Y supplied from the yarn supply package Ps1 is wound.
The cutting of the yarn Y by the cutter and the sucking

and capturing of the yarn Y by the suction (i.e., start of
sucking and removal of the yarn Y) are almost simulta-
neously done. Furthermore, detachment of the winding
bobbin Bw1 from the cradle 33 is performed. Subse-
quently, at a time ts2 immediately after the time te1, the
attachment of a winding bobbin Bw2 to the cradle 33 is
completed and the winding of the yarn Y onto the winding
bobbin Bw2 starts (i.e., the winding bobbin replacement
is completed). For example, a time at which the machine
controller 5 outputs a command signal instructing winding
bobbin replacement to the automatic doffer 10 (i.e., a
time at which the winding bobbin replacement starts) may
be regarded as a winding bobbin replacement time at
which the winding bobbin replacement is performed
(hereinafter, this time will be simply referred to as a re-
placement time). The replacement time is identical with
a winding end time (time te1) of a winding bobbin Bw (the
winding bobbin Bw1 in this case) that was attached to
the cradle 33 before the winding bobbin replacement.
The replacement time is substantially identical with a
winding start time (time ts2) of a winding bobbin Bw (the
winding bobbin Bw2 in this case) that is attached to the
cradle 33 after the winding bobbin replacement.
[0058] At a time ta1 that is later than the time ts2, the
yarn supply package Ps1 attached to the first attachment
unit 22 becomes empty. Therefore the time ta1 is an un-
winding end time at which the unwinding of the yarn Y
from the yarn supply package Ps1 ends. At the same
time as the yarn supply package Ps1 becomes empty,
at the time tb1 (=time ta1), a node K formed as the yarn
Y in the yarn supply package Ps1 is tied with the yarn Y
in the yarn supply package Ps2 is pulled toward the wind-
ing device 19. As a result, the yarn Y starts to be unwound
from the yarn supply package Ps2 attached to the second
attachment unit 23. Therefore the time tb1 is an unwind-
ing start time at which the unwinding of the yarn Y from
the yarn supply package Ps2 starts (i.e., the yarn Y starts
to be unwound). Thereafter, at a time te2, the winding
process of winding the yarn Y onto the winding bobbin
Bw2 (i.e., formation of a wound package Pw2) ends. The
remaining amount of the yarn supply package Ps2 at this
stage is W2. Onto the winding bobbin Bw2, both the yarn
Y unwound from the yarn supply package Ps1 and the
yarn Y unwound from the yarn supply package Ps2 are
wound. The wound package Pw2 includes the node K.
Thereafter, at a time ts3, a winding process of winding
the yarn Y onto a winding bobbin Bw3 starts. When at a
time te3 the winding process of winding the yarn Y onto
the winding bobbin Bw3 (i.e., formation of a wound pack-
age Pw3) ends, the remaining amount of the yarn supply
package Ps2 is W3. Onto the winding bobbin Bw3, only
the yarn Y supplied from the yarn supply package Ps2
is wound.
[0059] At a time ta2 that is later than the time ta1 and
is before the yarn supply package Ps2 becomes empty,
the creel robot 102 performs detachment of the yarn sup-
ply package Ps1 from the first attachment unit 22 and
attachment of a yarn supply package Ps3 to the first at-
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tachment unit 22 (yarn supply package replacement).
The remaining amount of the yarn supply package Ps3
at this stage is WF. Thereafter, at a suitable timing, the
terminal portion of the yarn Y in the yarn supply package
Ps2 is tied with the start end portion in the yarn supply
package Ps3 and the node K is formed. For the sake of
convenience, it is assumed that an operator performs a
tying operation (connecting operation) immediately after
the creel robot 102 performs the yarn supply package
replacement. The operator may manually perform the
tying operation. Alternatively, the operator may perform
the tying operation by operating an unillustrated portable
tying device, for example. Alternatively, the creel robot
102 may include an automatic tying device (not illustrat-
ed) which is capable of performing the tying operation.
In this way, the tying operation is not manually performed
but performed by the creel robot 102.
[0060] The matters subsequent to the above will be
described. The matters regarding the winding unit 4 are
as follows. The yarn Y is wound onto a winding bobbin
Bw4 from a time ts4 to a time te4 (i.e., a wound package
Pw4 is formed). The yarn Y is wound onto a winding
bobbin Bw5 from a time ts5 to a time te5 (i.e., a wound
package Pw5 is formed). The yarn Y is wound onto a
winding bobbin Bw6 from a time ts6 to a time te6 (i.e., a
wound package Pw6 is formed). The matters regarding
the yarn supplying unit 2 are as follows. At a time tb2
(=time ta3) between the time ts4 and the time te4, the
yarn supply package Ps2 becomes empty and unwinding
of the yarn Y from the yarn supply package Ps3 starts.
Thereafter, at a time tb3, the yarn supply package Ps2
is replaced with a yarn supply package Ps4. At a time
ta4 (=time tb4) between the time ts6 and the time te6,
the yarn supply package Ps3 becomes empty and un-
winding of the yarn Y from the yarn supply package Ps4
starts.

(Outline of Basic Information Acquired by Information 
Management Unit)

[0061] In consideration of the matters above, to begin
with, the outline of basic information acquired by the in-
formation management unit 110 in order to perform de-
terminations and/or calculations will be described with
reference to FIG. 6(a) and FIG. 6(b). FIG. 6(a) is a table
showing how later-described yarn supply package indi-
vidual information and sets of information of time are as-
sociated with one another. FIG. 6(b) is a table showing
how later-described wound package individual informa-
tion and sets of information of time are associated with
one another.
[0062] As basic information, the information manage-
ment unit 110 acquires, for each yarn supply package
Ps, yarn supply package individual information, unwind-
ing start time information, and unwinding end time infor-
mation in association with one another (see FIG. 6(a)).
Furthermore, as basic information, the information man-
agement unit 110 acquires, for each wound package Pw,

wound package individual information and replacement
time information in association with one another (see
FIG. 6(b)). A method of acquiring these sets of informa-
tion will be detailed later. The sets of information are used
at least for associating yarn supply package individual
information that is individual information of a yarn supply
package Ps with wound package individual information
that is individual information of a wound package Pw.
[0063] The yarn supply package individual information
is identification information assigned to each of yarn sup-
ply packages Ps. To each yarn supply package Ps, for
example, an unillustrated ID tag indicating yarn supply
package individual information is attached. The yarn sup-
ply package individual information is used for identifying
a yarn supply package Ps attached to each package at-
tachment unit 21. The unwinding start time information
is information of the above-described unwinding start
time. The unwinding start time is, for example, times tb1,
ta3, and tb4 described above. The unwinding end time
information is information of the above-described un-
winding end time. The unwinding end time is, for exam-
ple, the above-described times ta1, tb2, and ta4. The
wound package individual information is identification in-
formation assigned to each of plural wound packages
Pw. The replacement time information is information of
the above-described replacement time. The replacement
time is, for example, the above-described times te1 to
te6. As described below, the replacement time may be
treated as both of a first replacement time and a second
replacement time.

(Required Information)

[0064] The following will describe information required
when the information management unit 110 actually ac-
quires yarn supply package individual information, un-
winding start time information, unwinding end time infor-
mation, wound package individual information, and re-
placement time information. To be more specific, the fol-
lowing will describe information regarding a yarn supply
package Ps attached to and detached from a package
attachment unit 21, information regarding a wound pack-
age Pw, and information acquired by the machine con-
troller 5 during a winding process.

(Information Regarding Yarn Supply Package Conveyed 
By Creel Robot)

[0065] The information management unit 110 manag-
es individual information of a yarn supply package Ps
conveyed by the creel robot 102 and information asso-
ciated with the individual information, in a manner as de-
scribed below. To begin with, when or before a fully-would
yarn supply package Ps stored in the yarn supply pack-
age stocker is mounted on the creel robot 102 by the
operator, yarn supply package individual information cor-
responding to that yarn supply package Ps is input to the
creel controller 102a by the operator. For example, the
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yarn supply package individual information may be input
in such a way that the operator reads an ID tag attached
to each yarn supply package Ps by using an ID reader
(not illustrated) electrically connected to the creel con-
troller 102a. Alternatively, the yarn supply package indi-
vidual information may be input in such a way that the
operator operates the creel controller 102a based on vis-
ual information displayed on each yarn supply package
Ps. Alternatively, the creel robot 102 may be provided
with an unillustrated ID reader, and the creel robot 102
may read the ID tag by using the ID reader.
[0066] When the creel robot 102 attach a yarn supply
package Ps to the package attachment unit 21, the in-
formation management unit 110 receives information
such as the individual information of that yarn supply
package Ps from the creel controller 102a. The informa-
tion management unit 110 then associates the individual
information of the yarn supply package Ps with the indi-
vidual information of the package attachment unit 21 to
which that yarn supply package Ps is attached (see FIG.
7(a)). The individual information of the package attach-
ment unit 21 is information indicating (i) to which one of
the spindles 9 the package attachment unit 21 to which
the yarn supply package Ps is attached belongs and (ii)
whether the package attachment unit 21 is the first at-
tachment unit 22 or the second attachment unit 23. As
such, the information management unit 110 manages
the individual information of the yarn supply package Ps
conveyed by the creel robot 102, in association with the
operation of the creel robot 102.
[0067] When a new yarn supply package Ps is at-
tached to the package attachment unit 21, the machine
controller 5 acquires yarn supply package attachment
time information regarding a yarn supply package attach-
ment time at which that yarn supply package Ps is at-
tached to the package attachment unit 21. The yarn sup-
ply package attachment time is, for example, the above-
described time ta2 or tb3. The machine controller 5 stores
the yarn supply package individual information, the indi-
vidual information of the package attachment unit 21, and
the yarn supply package attachment time information in
association with each yarn supply package Ps (see FIG.
7(a)). In FIG. 7(a), the yarn supply package attachment
time is simply referred to as an attachment time.
[0068] After a new yarn supply package Ps is attached
to one of the package attachment units 21, the operator
ties the start end portion of the yarn Y in that yarn supply
package Ps with the terminal portion of the yarn Y in the
yarn supply package Ps attached to the other one of the
package attachment units 21, so as to form a node K.
The operator then provides the node K at a predeter-
mined position. Subsequently, the operator inputs, to the
machine controller 5, information indicating that the node
K has been provided at the predetermined position.
Based on the input information, the machine controller 5
stores information indicating that the node K has been
provided at the predetermined position.

(Information Regarding Wound Package)

[0069] The information management unit 110 manag-
es the individual information of a wound package Pw in
the following manner. The machine controller 5 stores,
as a replacement time, a time at which a signal instructing
replacement of the winding bobbin Bw is output to the
automatic doffer 10. In a case of a winding bobbin Bw
newly attached to the cradle 33, the replacement time is
substantially identical with a winding start time at which
winding of the yarn Y onto that winding bobbin Bw starts.
Such a replacement time is treated as a first replacement
time regarding that winding bobbin Bw (wound package
Pw) . When the winding process of winding of the yarn
Y onto the winding bobbin Bw ends (i.e., when the for-
mation of a wound package Pw ends), the machine con-
troller 5 attaches individual information (wound package
individual information) to that wound package Pw. To be
more specific, as the individual information of that wound
package Pw, the machine controller 5 acquires, for ex-
ample, information of a machine number (identification
number of the false-twist texturing machine 1) and infor-
mation of identification number of the spindle 9. Further-
more, the machine controller 5 stores, as a second re-
placement time, a time at which a signal instructing de-
tachment of the wound package Pw from the winding
device 19 is output to the automatic doffer 10. The ma-
chine controller 5 stores information of a machine number
and an identification number of a spindle 9, information
of a first replacement time (first replacement time infor-
mation), and information of a second replacement time
(second replacement time information) in association
with one another. Both of the first replacement time in-
formation and the second replacement time information
are included in the replacement time information. The
machine controller 5 may acquire a predetermined man-
agement number as wound package individual informa-
tion in association with the above-described sets of in-
formation, and attach the acquired information to each
wound package Pw. For example, as shown in FIG. 6(b),
provided that Pw1 to Pw6 described above are manage-
ment numbers (wound package individual information),
each management number is associated with a manage-
ment number, a first replacement time, and a second
replacement time. (It is noted that a machine number and
identification number of a spindle 9 are not shown in the
figure). Furthermore, the machine controller 5 prints
these sets of information on an unillustrated label. The
label can be attached to the winding bobbin Bw by the
operator.
[0070] As another way of acquiring wound package
individual information, for example, an unillustrated ID
tag may be attached to an empty winding bobbin Bw in
advance. In this way, wound package individual informa-
tion may be attached to a winding bobbin Bw in advance
before the winding process. Furthermore, the automatic
doffer 10 may include an unillustrated ID reader. For ex-
ample, when the automatic doffer 10 attaches a winding
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bobbin Bw to the winding device 19 or detaches a wound
package Pw from the winding device 19, the ID reader
reads an ID tag attached to that winding bobbin Bw and
the individual information of that winding bobbin Bw is
sent to the machine controller 5. Alternatively, in place
of the automatic doffer 10, the operator may read an ID
tag by using an unillustrated ID reader. Alternatively, in-
stead of reading an ID tag by using the ID reader, the
operator may manually input the individual information
of the winding bobbin Bw to the machine controller 5.
[0071] As described above, the replacement time in-
formation includes both the first replacement time infor-
mation and the second replacement time information. As
a specific example, the following explanation focuses on
a time te1. The time te1 is a time at which a command
signal, which instructs replacement of a winding bobbin
Bw1 (wound package Pw1) where a winding process of
winding the yarn Y is finished with a new winding bobbin
Bw2 (wound package Pw2), is output from the machine
controller 5. The time te1 is identical with the winding end
time of the wound package Pw1 and is substantially iden-
tical with the winding start time of the wound package
Pw2. On this account, as shown in FIG. 6(b), the infor-
mation management unit 110 treats the information of
the time te1 as first replacement time information and
associates the first replacement time information with the
wound package individual information of the wound pack-
age Pw2. In other words, the time te1 is treated as the
first replacement time regarding the wound package
Pw2. Furthermore, the information management unit 110
treats the information of the time te1 as second replace-
ment time information and associates the second re-
placement time information with the wound package in-
dividual information of the wound package Pw1. In this
case, the time te1 is treated as the second replacement
time regarding the wound package Pw1. The first re-
placement time information and the second replacement
time information are similarly acquired for other wound
packages Pw.
[0072] The first replacement time of a winding bobbin
Bw (wound package Pw) can be used as a winding bob-
bin attachment time at which the winding bobbin Bw is
attached to the cradle 33. The second replacement time
of a winding bobbin Bw (wound package Pw) can be used
as a winding bobbin detachment time at which the wind-
ing bobbin Bw is detached from the cradle 33. In other
words, the first replacement time information can be used
as winding start time information regarding the winding
start time of the winding bobbin Bw. In other words, the
second replacement time information can be used as
winding end time information regarding the winding end
time of the winding bobbin Bw. The information manage-
ment unit 110 may simply treat the first replacement time
information as winding start time information and simply
treat the second replacement time information as winding
end time information. Alternatively, the information man-
agement unit 110 may acquire information of a winding
start time and/or a winding end time in a more strict man-

ner by performing a predetermined calculation regarding
a replacement time.

(Information Acquired by Machine Controller During 
Winding Process)

[0073] Now, the following will describe sets of informa-
tion acquired by the machine controller 5 during the wind-
ing process of winding the yarn Y onto the winding bobbin
Bw. These sets of information are combined with the
above-described information input to the FIG. 7(a) and
used for acquiring yarn supply package individual infor-
mation, unwinding start time information, and unwinding
end time information.
[0074] Based on a detection result of the yarn detection
sensor 24, the machine controller 5 determines whether
yarn supply package switching, i.e., switching of the yarn
supply package Ps supplying the yarn Y has occurred.
For example, in FIG. 5(a) and FIG. 5(b), a matter that the
yarn supply package Ps1 becomes empty and the yarn
Y is unwound first from the yarn supply package Ps2 is
the yarn supply package switching. The machine con-
troller 5 determines that yarn supply package switching
has occurred when the state of the yarn detection sensor
24 is switched from (i) a state of detecting the yarn Y by
one of the first detection unit 25 and the second detection
unit 26 to (ii) a state of detecting the yarn Y by the other
one of the first detection unit 25 and the second detection
unit 26. When the machine controller 5 determines that
the yarn supply package switching has occurred, the ma-
chine controller 5 acquires and stores the following sets
of information shown in the table of FIG. 7(b). The ma-
chine controller 5 stores (i) individual information of the
package attachment unit 21 which starts to supply the
yarn Y when the yarn supply package switching occurs
(either the first attachment unit 22 or the second attach-
ment unit 23) and (ii) a time at which the yarn supply
package switching occurs, in association with each other.
In regard to the package attachment unit 21 that starts
to supply the yarn Y, the time at which the yarn supply
package switching occurs is dealt with as an unwinding
start time. Furthermore, the machine controller 5 stores
(i) individual information of the package attachment unit
21 which finishes the supply of the yarn Y at the yarn
supply package switching and (ii) the time at which the
yarn supply package switching occurs, in association
with each other. In regard to the package attachment unit
21 that finishes the supply of the yarn Y, the time at which
the yarn supply package switching occurs is dealt with
as an unwinding end time.

(Method of Acquiring Unwinding Start Time Information 
and Unwinding End Time Information)

[0075] The following will describe a method of acquir-
ing unwinding start time information and unwinding end
time information based on information acquired by the
machine controller 5, with reference to FIG. 5(a), FIG.
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5(b), FIG. 7(a), FIG. 7(b), and FIG. 8. FIG. 8 is a table
showing association between yarn supply package indi-
vidual information, a package attachment unit, and times.
[0076] By using yarn supply package attachment time
information and yarn supply package switching informa-
tion, the machine controller 5 acquires the unwinding
start time information and the unwinding end time infor-
mation by the following steps. For example, when acquir-
ing the unwinding start time and the unwinding end time
of the yarn supply package Ps3, the machine controller
5 acquires, based on the yarn supply package attach-
ment time information, individual information of the pack-
age attachment unit 21 (first attachment unit 22) to which
the yarn supply package Ps3 is attached and information
of the yarn supply package attachment time (time ta2) .
The machine controller 5 then acquires, as the unwinding
start time of the yarn supply package Ps3, information of
a time (ta3; see FIG. 5(a) and FIG. 5(b)) that is later than
the time ta2 and is the earliest one among unwinding
start times of the yarn supply packages Ps attached to
the first attachment unit 22. Furthermore, the machine
controller 5 acquires information of the unwinding end
time (time ta4) associated with that unwinding start time,
as the unwinding end time of the yarn supply package
Ps3. In this way, the individual information, the unwinding
start time information, and the unwinding end time infor-
mation of the yarn supply package Ps are acquired in
association with one another. To put it differently, by as-
sociating yarn supply package attachment time informa-
tion of a yarn supply package Ps with information of a
time at which yarn supply package switching occurs for
the first time after the yarn supply package attachment
time, the unwinding start time information and the un-
winding end time information of the yarn supply package
Ps are acquired (see FIG. 8). These sets of information
can be acquired not only for the yarn supply package
Ps3 but also for each of the yarn supply packages Ps.
[0077] In this way, the machine controller 5 acquires
the unwinding start time information and the unwinding
end time information. It is noted that the machine con-
troller 5 is able to acquire the unwinding start time infor-
mation and the unwinding end time information at any
timing. For example, the machine controller 5 may ac-
quire the unwinding start time information and/or the un-
winding end time information at a timing when yarn supply
package switching occurs. Alternatively, when an oper-
ator performs an operation at a given timing, the machine
controller 5 may acquire the unwinding start time infor-
mation and/or the unwinding end time information by us-
ing the yarn supply package attachment time information
and the yarn supply package switching information ac-
quired in the past. The unwinding start time information
and/or the unwinding end time information may be ac-
quired by the management device 101.

(Association Between Wound Package Individual Infor-
mation And Yarn Supply Package Individual Information)

[0078] The following will describe a method of associ-
ating wound package individual information with yarn
supply package individual information. In regard to spe-
cific association between wound package individual in-
formation and yarn supply package individual informa-
tion, please refer to the table in FIG. 9. While in the meth-
od below the management device 101 acquires informa-
tion regarding association, the disclosure is not limited
to this arrangement. In other words, the machine control-
ler 5 may acquire this information.
[0079] As specific examples of the association, the fol-
lowing will describe first and second specific examples.
As a first specific example, when acquiring individual in-
formation of a yarn supply package Ps which has sup-
plied a yarn Y to a winding bobbin Bw3 (wound package
Pw3), the management device 101 acquires, to begin
with, information of a first replacement time (time te2)
and a second replacement time (time te3) regarding the
winding bobbin Bw3 (wound package Pw3). The first re-
placement time may be treated as a winding bobbin at-
tachment time or a winding start time. The second re-
placement time may be treated as a winding bobbin de-
tachment time or a winding end time. Subsequently, the
management device 101 associates (i) individual infor-
mation of a yarn supply package Ps (yarn supply package
Ps2; see FIG. 6(b)) associated with an unwinding start
time (time tb1; see FIG. 5(b)) which is earlier than the
time te2 and is the latest unwinding start time with (ii)
individual information of the wound package Pw3. To put
it differently, the management device 101 specifies indi-
vidual information of a yarn supply package Ps associ-
ated with an unwinding start time that is earlier than the
winding start time and is the latest one, from among sets
individual information of plural yarn supply packages Ps.
The management device 101 then associates the indi-
vidual information of the specified yarn supply package
Ps with the individual information of the wound package
Pw associated with the winding start time. Furthermore,
the management device 101 determines whether yarn
supply package switching has occurred during a period
between the time te2 and the time te3. In the example,
a time at which yarn supply package switching occurred
(i.e., an unwinding start time) does not exist in the period
between the time te2 and the time te3. The management
device 101 therefore determines that yarn supply pack-
age switching has not occurred in the period between
the time te2 and the time te3. Therefore information in-
dicating that the yarn Y was supplied to the wound pack-
age Pw3 only from the yarn supply package Ps2 is ac-
quired (see FIG. 9).
[0080] As a second specific example, when acquiring
individual information of a yarn supply package Ps which
has supplied a yarn Y to a winding bobbin Bw4 (wound
package Pw4), the management device 101 acquires, to
begin with, information of a first replacement time (time
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te3) and a second replacement time (time te4) regarding
the winding bobbin Bw4 (wound package Pw4). Subse-
quently, the management device 101 associates (i) indi-
vidual information of a yarn supply package Ps (yarn sup-
ply package Ps2; see FIG. 6(b)) associated with an un-
winding start time (time tb1; see FIG. 5(b)) which is earlier
than the time te3 and is the latest unwinding start time
with (ii) individual information of the wound package Pw4.
Furthermore, the management device 101 determines
whether yarn supply package switching has occurred
during a period between the time te3 and the time te4.
In the example, a time (ta3) at which yarn supply package
switching occurred (i.e., an unwinding start time) exists
in the period between the time te3 and the time te4. The
management device 101 therefore determines that yarn
supply package switching occurred in the period between
the time te3 and the time te4. Based on this determina-
tion, the management device 101 associates the individ-
ual information of the yarn supply package Ps (yarn sup-
ply package Ps3; see FIG. 6(b)) associated with the time
ta3 with the individual information of the wound package
Pw4. To put it differently, among sets of individual infor-
mation of yarn supply packages Ps, the management
device 101 associates (i) individual information of the
yarn supply package Ps associated with the unwinding
start time between the first replacement time and the sec-
ond replacement time with (ii) the individual information
of the wound package Pw associated with the first re-
placement time. Therefore information indicating that the
yarn Y was supplied to the wound package Pw3 from the
yarn supply package Ps2 and the yarn supply package
Ps3 is acquired (see FIG. 9).

(Determination of Presence of Node)

[0081] Based on whether the above-described yarn
supply package switching has occurred, the manage-
ment device 101 performs the following determinations.
For example, when it is determined that yarn supply pack-
age switching did not occur during a period from a first
replacement time (time te2) to a second replacement
time (time te3) regarding a winding bobbin Bw3 (wound
package Pw3), the management device 101 determines
that no node K is included in the wound package Pw3
(see FIG. 9). When it is determined that yarn supply pack-
age switching occurred during a period from a first re-
placement time (time te3) to a second replacement time
(time te4) regarding a winding bobbin Bw4 (wound pack-
age Pw4), the management device 101 determines that
a node K is included in the wound package Pw3 (see
FIG. 9).
[0082] Furthermore, the management device 101 es-
timates a location where a node K is mixed in a wound
package Pw, by the following calculation. In a simple ex-
ample, the management device 101 calculates the ratio
of (i) a period of time from the time te3 to the time (ta3)
when the yarn supply package switching occurred to (ii)
a period of time from the first replacement time (time te3)

to the second replacement time (time te4) regarding the
winding bobbin Bw4 (wound package Pw4). In other
words, the ratio of ta3-te3 to te4-te3 is calculated. Pro-
vided that this ratio is, for example, N percent, it is esti-
mated that a node K is mixed into a wound package Pw4
when N percent of the yarn Y is wound onto the winding
bobbin Bw4.

(Output of Chart)

[0083] The information management unit 110 outputs
a chart described below. The information management
unit 110 generates chart data for indicating an unwinding
period of each yarn supply package Ps and a winding
period of each wound package Pw by using yarn supply
package individual information, unwinding start time in-
formation, wound package individual information, and re-
placement time information. The unwinding period is a
period of time from the start to the end of unwinding of
the yarn Y from a yarn supply package Ps. The winding
period is a period of time from the start to the end of
winding of the yarn Y onto a winding bobbin Bw. Based
on the generated chart data, the information manage-
ment unit 110 displays (outputs), for example, graphs
(charts) shown in FIG. 5(a) to FIG. 5(c) on, for example,
a management output unit 101b (display) of the manage-
ment device 101. The management device 101 is equiv-
alent to an output controller of the present invention. The
management output unit 101b is equivalent to an output
unit of the present invention. The types of the charts are
not limited to those described above. Any types of charts
may be output as long as an unwinding period of each
yarn supply package Ps and a winding period of each
wound package Pw can be visually checked by an oper-
ator. This allows the operator to easily associate yarn
supply package individual information with wound pack-
age individual information. In addition to the information
shown in FIG. 5(a) to FIG. 5(c), the charts may show
further detailed information. For example, at a location
where individual information of a wound package Pw is
displayed, individual information of a yarn supply pack-
age Ps associated with that wound package Pw may be
displayed together. Furthermore, along with yarn supply
package individual information, information indicating
from which layer of the yarn Y in the yarn supply package
Ps the yarn Y is supplied to the wound package Pw may
be displayed. When the management output unit 101b
has a printer, the information management unit 110 may
print the charts by the printer. Alternatively, the informa-
tion management unit 110 may output (display) the charts
to the machine output unit 5b of the machine controller
5. Alternatively, the output controller configured to gen-
erate chart data and the output unit configured to output
the charts may be provided independently from the in-
formation management unit 110.
[0084] As described above, it is possible to know an
unwinding start time of each yarn supply package Ps by
the information management unit 110. Furthermore, by
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acquiring the replacement time information, it is possible
to know a winding start time and a winding end time of
each wound package Pw. It is therefore possible to ac-
quire various types of information regarding the relation-
ship between a winding bobbin Bw (wound package Pw)
and a yarn supply package Ps. For example, it is possible
to know from which layer of a yarn Y of a yarn supply
package Ps a wound package Pw is formed. Further-
more, it is possible to determine whether a node K has
been mixed into a wound package Pw. In this regard,
moreover, it is possible to know in which part of the wound
package Pw the node K has been mixed. As such, various
types of useful information can be obtained.
[0085] Furthermore, by using the unwinding start time
information and the replacement time information, it is
possible to easily know that a node K has been mixed in
a wound package Pw.
[0086] Furthermore, by a calculation using the first re-
placement time, the second replacement time, and the
unwinding start time, it is possible to easily know the po-
sition of mixture of a node K in a wound package Pw.
[0087] Furthermore, the yarn supply package individ-
ual information and the unwinding start time information
are acquired in association with each other. By taking
the anteroposterior relation of the times into account, it
is possible to know from which yarn supply package Ps
a yarn Y is supplied to a winding bobbin Bw.
[0088] Furthermore, the operator can easily associate
the wound package individual information with the yarn
supply package individual information only by checking
output charts.
[0089] In addition to the above, it is possible to auto-
matically associate individual information of a predeter-
mined wound package Pw with individual information of
a yarn supply package Ps which is supplying the yarn Y
at the start of the winding of the yarn onto the predeter-
mined wound package Pw.
[0090] When the yarn Y is serially supplied to a given
winding bobbin Bw from plural yarn supply packages Ps,
it is possible to automatically associate sets of individual
information of all of the yarn supply packages Ps with the
individual information of the given wound package Pw.
[0091] In addition to the above, when the creel robot
102 attaches a yarn supply package Ps to the package
attachment unit 21, it is possible to automatically asso-
ciate the yarn supply package individual information with
the package attachment unit 21.
[0092] In addition to the above, it is possible to always
detect from which one of the package attachment units
21 the yarn is supplied, by the yarn detection sensor 24.
On this account, it is possible to automatically and pre-
cisely achieve association between the yarn supply pack-
age individual information and the unwinding start time
information.
[0093] The following will describe modifications of the
above-described embodiment. The members identical
with those in the embodiment above will be denoted by
the same reference numerals, and the explanations

thereof are not repeated.

(1) In the embodiment above, whether yarn supply
package switching has occurred is determined
based on a detection result of the yarn detection sen-
sor 24 including the first detection unit 25 and the
second detection unit 26. The disclosure, however,
is not limited to this arrangement. For example, as
shown in FIG. 10, a yarn supplying unit 2a of a false-
twist texturing machine 1a may include, for each
spindle 9a, a switching detector 41 which is different
in arrangement from the yarn detection sensor 24.
The switching detector 41 may include, for example,
a supply sensor 42 and a node part sensor 43. The
supply sensor 42 is arranged to be able to detect
whether the yarn Y is being supplied from the first
attachment unit 22. The node part sensor 43 is ar-
ranged to be able to detect a node K provided to be
still at a predetermined position. This arrangement
makes it possible to determine that yarn supply pack-
age switching has occurred when the node K moves
from the predetermined position and the node K is
no longer detected by the node part sensor 43. Fur-
thermore, from which one of the attachment units,
the first attachment unit 22 or the second attachment
unit 23, the yarn Y is supplied at the yarn supply
package switching is detectable based on a detec-
tion result o the supply sensor 42. In this way, by
using a detection result of the node K, it is possible
to reliably detect from which one of the attachment
units, the first attachment unit 22 or the second at-
tachment unit 23, the yarn Y is supplied. The node
part sensor 43 may be arranged to be able to detect
a moving node K.
(2) In the embodiment above, the information man-
agement unit 110 determines whether yarn supply
package switching has occurred based on a detec-
tion result of the yarn detection sensor 24 or the
switching detector 41. The disclosure, however, is
not limited to this arrangement.
(3) In the embodiment above, the information man-
agement unit 110 acquires the unwinding start time
information and the unwinding end time information
based on the yarn supply package attachment time
information and the yarn supply package switching
time information. In other words, the information
management unit 110 associates the yarn supply
package attachment time with the unwinding start
time. However, the disclosure is not limited to this.
The information management unit 110 may associ-
ate (i) individual information of a package attachment
unit 21 which starts to supply the yarn Y at the oc-
currence of yarn supply package switching, (ii) indi-
vidual information of a yarn supply package Ps at-
tached to that package attachment unit 21, and (iii)
an unwinding start time (i.e., switching time) at that
package attachment unit 21, with one another. The
unwinding start time information may be acquired by
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this arrangement. In such a case, the information
management unit 110 may not acquire information
of a yarn supply package attachment time. In other
words, when the yarn supply package Ps is attached
to the yarn supply package retaining portion 20, the
information management unit 110 may simply ac-
quire individual information of the yarn supply pack-
age Ps and individual information of the package at-
tachment unit 21.
(4) In the embodiment above, the information man-
agement unit 110 forms associations and/or ac-
quires various sets of information based on the wind-
ing start time information, the winding end time in-
formation, the unwinding start time information, and
the unwinding end time information. The disclosure,
however, is not limited to this arrangement. In other
words, the information management unit 110 may
simply acquire the yarn supply package individual
information, the unwinding start time information,
and the unwinding end time information in associa-
tion with one another and acquire the wound pack-
age individual information and the replacement time
information in association with one another. By using
these sets of information, various sets of useful in-
formation can be acquired by another computer de-
vice (not illustrated).
(5) While in the embodiment above the information
management unit 110 acquires unwinding end infor-
mation, the disclosure is not limited to this arrange-
ment. In other words, an unwinding start time of a
given yarn supply package Ps is an unwinding end
time of a yarn supply package Ps which supplied the
yarn Y immediately before the start of unwinding of
the yarn Y from that yarn supply package Ps. Based
on this fact, unwinding start time information of a
given yarn supply packages Ps (e.g., a yarn supply
package Ps2) may be used as unwinding end infor-
mation of another yarn supply packages Ps (e.g., a
yarn supply package Ps1). In such an arrangement,
however, the determinations and/or calculations
may become complicated. In order to simplify the
determinations and/or calculations, it is preferable
that the information management unit 110 acquires
the unwinding end information.
(6) In the embodiment above, yarn supply package
replacement is performed by the creel robot 102.
Furthermore, winding bobbin replacement is per-
formed by the automatic doffer 10. The disclosure,
however, is not limited to this arrangement. The yarn
supply package replacement may be performed by
an operator. Required information such as yarn sup-
ply package individual information may be input by
the operator to, for example, the machine controller
5. The attachment and detachment of a winding bob-
bin Bw may be performed by the operator. Required
information such as wound package individual infor-
mation may be input by the operator to, for example,
the machine controller 5.

(7) In the embodiment above, the information man-
agement unit 110 associates the yarn supply pack-
age individual information with the unwinding start
time information for each yarn supply package Ps.
The disclosure, however, is not limited to this ar-
rangement. The information management unit 110
may not acquire the yarn supply package individual
information and the unwinding start time information
in association with each other. For example, the in-
formation management unit 110 may not acquire the
yarn supply package individual information and may
acquire only the unwinding start time information for
each yarn supply package Ps. Even when such a
process is performed, it is possible to acquire various
sets of useful information such as information indi-
cating whether a node K is included in a wound pack-
age Pw, by using the unwinding start time informa-
tion and the replacement time information.
(8) In the embodiment above, the machine controller
5 acquires, as the replacement time information, in-
formation of a time at which a signal instructing the
automatic doffer 10 to perform winding bobbin re-
placement is output. The disclosure, however, is not
limited to this arrangement. For example, the ma-
chine controller 5 may be able to detect and/or de-
termine the completion of winding bobbin replace-
ment. The machine controller 5 may acquire, as the
replacement time information, information of a time
at which the winding bobbin replacement is complet-
ed.
(9) While in the embodiment above the information
management unit 110 includes the plural machine
controllers 5 and the management device 101, the
disclosure is not limited to this arrangement. The in-
formation management unit 110 may include a com-
puter device (not illustrated) in addition to the ma-
chine controller 5 and the management device 101.
Alternatively, the information management unit 110
may include only the machine controller 5 or the man-
agement device 101. In other words, only one of the
machine controller 5 and the management device
101 may acquire required information.
(10) While in the embodiment above the yarn
processing facility 100 has plural false-twist texturing
machines 1, the disclosure is not limited to this ar-
rangement. The yarn processing facility 100 may in-
clude only one false-twist texturing machine 1. Fur-
thermore, the management device 101 may not be
provided. In this case, the false-twist texturing ma-
chine 1 is equivalent to the yarn processing facility
of the present invention. While the false-twist textur-
ing machine 1 includes plural spindles 9, the disclo-
sure is not limited to this arrangement. In other
words, the number of spindles 9 in the false-twist
texturing machine 1 may be one. To put it differently,
the number of yarn supply package retaining por-
tions 20 in the yarn supplying unit 2 may be one.
(11) The present invention may be applied not to the
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yarn processing facility 100 including the false-twist
texturing machine 1 but to another yarn processing
facility including a yarn processor. For example, the
present invention may be applied to a yarn process-
ing facility including an air texturing machine (yarn
processor) recited in Japanese Laid-Open Patent
Publication No. 2002-088605.

Claims

1. A yarn processing facility (100) comprising:

a yarn processor (1) including: a yarn supplying
unit (2) capable of supplying a yarn (Y); a
processing unit (3) configured to process the
yarn (Y) supplied from the yarn supplying unit
(2); and a winding unit (4) configured to form a
wound package (Pw) by winding the yarn (Y)
processed by the processing unit (3) onto a
winding bobbin (Bw); and
an information management unit (110) which is
configured to manage information regarding the
yarn processor (1),
the yarn supplying unit (2) including attachment
units (21) to which and from which yarn supply
packages (Ps) are attached and detached one
by one, and when a terminal portion of a yarn
(Y) included in a yarn supply package (Ps) at-
tached to an attachment unit (21) that is one of
the attachment units (21) is connected to a start
end portion of a yarn (Y) in a yarn supply pack-
age (Ps) attached to an attachment unit (21) that
is another one of the attachment units (21), the
yarn supplying unit (2) being capable of uninter-
ruptedly supply the yarn (Y),
immediately after finishing winding of a yarn (Y)
onto one winding bobbin (Bw), the winding unit
(4) being capable of starting winding of a yarn
(Y) onto a new winding bobbin (Bw) replaced
with the one winding bobbin (Bw),
the information management unit (110) being
capable of acquiring, for each yarn supply pack-
age (Ps), unwinding start time information re-
garding an unwinding start time at which unwind-
ing of the yarn (Y) from the yarn supply package
(Ps) starts at the yarn supplying unit (2), and
the information management unit (110) being
capable of acquiring wound package individual
information of a wound package (Pw) formed by
winding a yarn (Y) onto a winding bobbin (Bw)
attached to the winding unit (4) and replacement
time information regarding a replacement time
at which replacement of the winding bobbin (Bw)
is performed at the winding unit (4), in associa-
tion with each wound package (Pw) .

2. The yarn processing facility (100) according to claim

1, wherein,

the information management unit (110) deter-
mines,
based on the unwinding start time information
and the replacement time information,
that a yarn connecting portion (K) formed by con-
necting the start end portion with the terminal
portion is mixed into a predetermined wound
package (Pw) formed by winding a yarn (Y) onto
a predetermined winding bobbin (Bw), when the
unwinding start time exists between a first re-
placement time at which the predetermined
winding bobbin (Bw) is attached to the winding
unit (4) and a second replacement time at which
the predetermined winding bobbin (Bw) is de-
tached from the winding unit (4).

3. The yarn processing facility (100) according to claim
2, wherein, the information management unit (110)
estimates a location of the mixed yarn connecting
portion (K) in the predetermined wound package
(Pw) based on the first replacement time, the second
replacement time, and the unwinding start time.

4. The yarn processing facility (100) according to any
one of claims 1 to 3, wherein, the information man-
agement unit (110) is capable of acquiring yarn sup-
ply package individual information of the yarn supply
package (Ps) attached to the yarn supplying unit (2)
and the unwinding start time information in associa-
tion with each yarn supply package (Ps).

5. The yarn processing facility (100) according to claim
4, further comprising:

an output unit (101b) which is capable of output-
ting information; and
an output controller (101) which is configured to
control the output unit (101b),
by using the yarn supply package individual in-
formation, the unwinding start time information,
wound package individual information, and the
replacement time information, the output con-
troller (101) generating chart data indicating an
unwinding period from start to end of unwinding
of a yarn (Y) from each yarn supply package
(Ps) and a winding period from start to end of
winding of a yarn (Y) onto each wound package
(Pw), and causes the output unit (101b) to output
a chart based on the chart data.

6. The yarn processing facility (100) according to claim
4 or 5, wherein,
based on the unwinding start time information and
the replacement time information, the information
management unit (110) specifies a yarn supply pack-
age (Ps) from which unwinding of a yarn (Y) starts
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at the latest and before the first replacement time at
which the predetermined winding bobbin (Bw) is at-
tached to the winding unit (4), and associates the
yarn supply package individual information of the
specified yarn supply package (Ps) with the wound
package individual information of a predetermined
wound package (Pw) formed by winding the yarn (Y)
onto the predetermined winding bobbin (Bw).

7. The yarn processing facility (100) according to claim
6, wherein,
when the unwinding start time exists between the
first replacement time and a second replacement
time at which the predetermined wound package
(Pw) is detached from the winding unit (4), the infor-
mation management unit (110) associates the yarn
supply package individual information of the yarn
supply package (Ps) related to the unwinding start
time with the wound package individual information
of the predetermined wound package (Pw).

8. The yarn processing facility (100) according to any
one of claims 4 to 7, further comprising

a yarn supply package conveyance device (102)
configured to be able to convey a yarn supply
package (Ps) and attach and detach the yarn
supply package (Ps) to and from the yarn sup-
plying unit (2),
when a predetermined yarn supply package
(Ps) is attached to one attachment unit (21)
among the attachment units (21) by the yarn
supply package conveyance device (102), the
information management unit (110) associates
the yarn supply package individual information
of the predetermined yarn supply package (Ps)
with the one attachment unit (21).

9. The yarn processing facility (100) according to any
one of claims 4 to 8, further comprising

a detection unit (24) which is able to specify an
attachment unit (21) from among the attachment
units (21), to which a yarn supply package (Ps)
from which a yarn (Y) is unwound is attached,
based on a detection result of the detection unit
(24), the information management unit (110) as-
sociates the yarn supply package individual in-
formation with the unwinding start time informa-
tion.
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