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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a yarn processing facility.
[0002] Patent Literature 1 (Published Japanese Translation of a PCT application No. 2003‑526584) discloses an
apparatus (yarnprocessing facility)which is configured to formawindingassembly (woundpackage) byprocessingayarn
unwound from a yarn supply package (supply bobbin in Patent Literature 1), which is formed by winding the yarn onto a
yarn supplying bobbin, and winding the yarn onto a winding bobbin. The yarn processing facility is arranged to be able to
support two yarn supply packages for one winding bobbin. In such a yarn processing facility, when a terminal portion of a
yarn inoneof the twoyarnsupplypackages is tied (connected) toastart endportionofayarn in theotheroneof the twoyarn
supply packages, it is possible to uninterruptedly supply the yarn from the other yarn supply package when the one yarn
supplypackagebecomesempty.Tobemorespecific, immediatelyafter theendof supplyof theyarn from theoneof the two
yarn supply packages, (i) a node of the two yarns (i.e., yarn connecting portion) is pulled and (ii) unwinding of the yarn from
the other yarn supply package starts. In this way, the yarn is uninterruptedly supplied.
[0003] Further prior art canbe found inEP3771677A1,whichaccording to its abstract disclosesapackageexchanging
system includinga running carrierwhich is providedsoas tobemovable in onedirection alongcreel standsarranged in the
one direction; a running control unit which controls the running of the running carrier; a sensor which is provided in the
running carrier and acquires a remaining amount of a yarn wound on a yarn supply package held by the creel stand; and a
prediction unit which predicts a timing at which the yarn disappears from the yarn supply package on the basis of the
remaining amount of the yarn acquired by the sensor.

SUMMARY OF THE INVENTION

[0004] In the technical field of yarn processing, various improvements have been done to increase the productivity and
thequality of products.The inventorsof the subject applicationhavecontinueddiligent efforts todevelopayarnprocessing
facility having a novel added value. For example, the present inventors have discussed an idea of significantly improving
production management by estimating a timing of running out of a yarn in a yarn supply package from which the yarn is
unwound. In this regard, it is required to properly estimate the above-described timing evenwhen the yarn supply package
fromwhich the yarn is unwound is suddenly replaced by anewyarn supply packagebecauseof, e.g., a yarn quality defect.
[0005] Anobject of thepresent invention is to solveaproblemoccurringwhenayarnsupplypackage fromwhichayarn is
unwound is suddenly replaced by a new yarn supply package.
[0006] The present invention is defined by the yarn processing facility according to independent claim 1. Optional
features are recited in the dependent claims.
[0007] According to a first aspect of the invention, a yarn processing facility includes: a yarn processor including: a yarn
supplyingunit capableof supplyingat least oneyarn; a processingunit configured toprocess theat least oneyarn supplied
from the yarn supplying unit; and a winding unit configured to form a wound package by winding the at least one yarn
processed by the processing unit onto a winding bobbin; and an information management unit configured to manage
information regarding the yarn processor, the yarn supplying unit including at least one yarn supply package retaining
portion to and fromwhich yarn supply packages each including a yarn are attachable and detachable, and the at least one
yarn supply package retaining portion being able to uninterruptedly supply at least one yarn when a terminal portion of a
yarn in one yarn supply package among the yarn supply packages is connected to a start end portion of a yarn in another
yarn supply package among the yarn supply packages from which the yarn is to be unwound next to the one yarn supply
package. In this yarn processing facility, when a yarn is unwound from one of the yarn supply packages, the information
management unit acquires, at a given reference time point and by means of a calculation, at least one of (i) remaining
amount information regarding a remaining amount of the yarn in the one of the yarn supply packages and (ii) remaining
time information regarding a remaining time in which the yarn can be supplied from the one of the yarn supply packages at
the reference time point. Furthermore, in this yarn processing facility, when sudden replacement information indicating
execution of sudden replacement in which unwinding of a yarn from one of the yarn supply packages has started and has
not ended yet and the one of the yarn supply packages is replaced with new one of the yarn supply packages is acquired,
the information management unit performs a reset process of resetting the at least one of the remaining amount
information and the remaining time information to a predetermined initial value.
[0008] According to this aspect, at a desired time point, at least one of the remaining amount information and the
remaining time information is acquired in regard to the at least one yarn supply package retaining portion. This
arrangement makes it possible to predict, in the at least one yarn supply package retaining portion, when a yarn is
run out at one yarn supply package from which the yarn is unwound. It is therefore possible to significantly improve
production management. In this regard, one yarn supply package in which unwinding of a yarn has started and has not
ended yet may be replaced with a new yarn supply package because of, e.g., a yarn quality defect. In this case, when at
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least one of the remaining amount information and the remaining time information is not updated, a calculated
result/calculated results of the remaining amount and/or the remaining time is/are different from an actual value/actual
values. Therefore, a timingof runningout of the yarnat theoneyarn supply package isnot correctly predicted.According to
this aspect, the reset process is performed when the information management unit acquires the sudden replacement
information. This suppresses a calculated result/calculated results of the remaining amount and/or the remaining time
frombeingdifferent fromanactual value/values. It is therefore possible to solve aproblemoccurringwhenone yarn supply
package from which a yarn is unwound is suddenly replaced with a new yarn supply package.
[0009] According to a second aspect of the invention, the yarn processing facility of the first aspect is arranged such that
the at least one yarn supply package retaining portion includes attachment units to which the yarn supply packages are
respectively attached, the yarn supplying unit further includes a switching detector capable of detecting yarn supply
package switching in which unwinding of a yarn from one of the yarn supply packages ends and unwinding of a yarn from
another of the yarn supply packages starts, the one of the yarn supply packages being attached to one attachment unit
among the attachment units, and the another of the yarn supply packages being attached to another attachment unit
among the attachment units which is different from the one attachment unit, and when the switching detector detects the
yarn supply package switching, the information management unit performs the reset process for the another attachment
unit.
[0010] According to this aspect, in the yarn processing facility, when one yarn supply package retained by the at least
one yarn supply package retaining portion becomes empty, unwinding of a yarn from the next yarn supply package starts
as a normal operation. At this time, the yarn supply package switching is detected, and the reset process is performed.
However,when (i) oneyarnsupply package inwhichunwindingof a yarnhasstartedandhasnot endedyet is replacedwith
a new yarn supply package and then (ii) unwinding of a yarn from the new yarn supply package starts, the yarn supply
package switching is not detected. According to this aspect, the reset process is similarly performedalso in this casewhen
the information management unit acquires the sudden replacement information. It is therefore possible to effectively
suppress a calculated result/calculated results of the remaining amount and/or the remaining time from being different
from an actual value/actual values while suppressing a program from being complex.
[0011] A third aspect of the invention, the yarn processing facility of the first or second aspect is arranged such that the
information management unit is able to acquire: initial amount information regarding an initial amount of a yarn in each of
the yarn supply packages as information of the predetermined initial value; unwinding unit amount information regarding
an amount of a yarn which is unwound from each of the yarn supply packages per unit time; and cumulative time
information regarding a cumulative time in which a yarn is unwound from one of the yarn supply packages, the yarn being
unwound from the one of the yarn supply packages at the reference time point, the information management unit is
configured to acquire the at least oneof the remaining time information and the remaining amount information bymeans of
a calculation based on at least the initial amount information, the unwinding unit amount information, and the cumulative
time information, and the information management unit is configured to reset, as the reset process, the at least one of the
remaining amount information and the remaining time information to the predetermined initial value by resetting the
cumulative time to a predetermined initial time.
[0012] When the initial amount information, the unwindingunit amount information, and the cumulative time information
are acquired, the remaining amount information and/or the remaining time information can be easily acquired at a desired
time point bymeans of the calculation based on the initial amount information, the unwinding unit amount information, and
the cumulative time information. According to this aspect, when the sudden replacement information is acquired, the
cumulative time information is reset so as to indicate the predetermined initial time. It is therefore possible to easily
suppress a calculated result/calculated results of the remaining amount information and/or the remaining time information
from being different from an actual value/actual values while at least one of the remaining amount information and the
remaining time information is easily acquired.
[0013] According to a fourth aspect of the invention, the yarn processing facility of the first or second aspect is arranged
such that the information management unit is able to acquire: initial amount information regarding an initial amount of a
yarn in each of the yarn supply packages as information of the predetermined initial value; unwinding unit amount
information regarding an amount of a yarn which is unwound from each of the yarn supply packages per unit time; and
unwinding start time point information regarding an unwinding start time point at which unwinding of a yarn fromone of the
yarn supply packages starts, the yarn beingunwound from theoneof the yarn supply packagesat the reference timepoint,
the information management unit is configured to acquire the at least one of the remaining time information and the
remaining amount information in regard to each of the yarn supply packages by means of a calculation based on at least
the initial amount information, the unwinding unit amount information, and the unwinding start time point information, and
the information management unit is configured to reset, as the reset process, the at least one of the remaining amount
informationand the remaining time information to thepredetermined initial valuebyacquiring theunwindingstart timepoint
information in regard to the new one of the yarn supply packages.
[0014] According to this aspect, it is possible to easily suppress a calculated result/calculated results of the remaining
amount information and/or the remaining time information from being different from an actual value/actual values while at
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least oneof the remainingamount informationand the remaining time information iseasily acquired in the samemanneras
the third aspect.
[0015] According to a fifth aspect of the invention, the yarn processing facility of the third or fourth aspect is arranged
such that the information management unit is configured to acquire: information of initial weight and fineness of a yarn in
each of the yarn supply packages as the initial amount information; and information of an unwinding speed indicating
length of a yarn which is unwound from each of the yarn supply packages per the unit time as the unwinding unit amount
information.
[0016] Typically, because information of the initial weight of each yarn supply package can be easily acquired in
advance, such information is easily dealt with as the initial amount information. Similarly, because information of the
unwinding speed can be easily acquired in advance, such information is easily dealt with as the unwinding unit amount
information. However, while the initial weight has a dimension of mass, the unwinding speed has a dimension of length. In
this case, calculations regarding the remaining amount information and/or the remaining time information cannot be
performed based only on the initial weight, the unwinding speed, and the cumulative time (or unwinding start time point)
because the units cannot be unified. According to this aspect, information of the fineness (weight per unit length) that can
beacquired in advance is alsoacquired as the initial amount information. This arrangementmakes it easy to unify the units
in the calculations of the remaining amount information and/or the remaining time information.
[0017] According to a sixth aspect of the invention, the yarn processing facility of any one of the first to fifth aspects is
arranged such that the yarn processor is structured so that a yarn is unwound from one of the yarn supply packages in at
least part of yarn threading time in which yarn threading is performed for the yarn processor after the sudden replacement
is performed, and the yarn supplying unit further includes an unwinding detector capable of detecting whether the yarn is
unwound from theoneof the yarn supply packages. In this yarn processing facility, in order to acquire theat least oneof the
remaining amount information and the remaining time information, the information management unit is configured to use
information of detection time in which unwinding of the yarn from the one of the yarn supply packages is detected by the
unwindingdetector. Furthermore, in this yarnprocessing facility, theat least part of theyarn threading time is included in the
detection time.
[0018] For example, the yarn threading timemay be excluded from the detection time. In this case, however, a process
performed by the information management unit may be complex because information regarding completion of the yarn
threading is required. According to this aspect, the at least part of the yarn threading time is included in the detection time.
Therefore, the remaining amount information and/or the remaining time information can be acquired by an easy process.
[0019] According to a seventhaspect of the invention, the yarnprocessing facility of anyoneof the first to sixth aspects is
arranged such that the information management unit is able to acquire a common initial value which is a common value
regarding the yarn supply packages as the predetermined initial value.
[0020] According to this aspect, on thepremise that anamount of a yarn in each yarn supply package is substantially the
samebetweenall yarnsupply packages, it is possible toperform the reset processbyusingasimpleprogramascompared
to a case where all yarn supply packages have different initial values regarding the amount of the yarn.
[0021] According to an eighth aspect of the invention, the yarn processing facility of the seventh aspect is arranged such
that the yarn processor is able to simultaneously process yarns, the yarn supplying unit includes yarn supply package
retaining portions, and the common initial value is set as a common value regarding the yarn supply package retaining
portions.
[0022] According to this aspect, even when the plural yarn supply package retaining portions are provided, the reset
process can be performed with a simple program.
[0023] According to a ninth aspect of the invention, the yarn processing facility of any one of the first to sixth aspects is
arranged such that the informationmanagement unit is able to acquire the predetermined initial value corresponding each
of the yarn supply packages.
[0024] According to this aspect, evenwhen the initial amount of a yarn in each yarn supply package is different between
the yarn supply packages, the reset process can be properly performed.
[0025] According to a tenth aspect of the invention, the yarn processing facility of the ninth aspect is arranged such that
the yarn processor is able to simultaneously process yarns, and the yarn supplying unit includes yarn supply package
retaining portions.
[0026] According to this aspect, even when the plural yarn supply package retaining portions are provided, the reset
process can be properly performed for each yarn supply package retaining portion.
[0027] According toaneleventhaspect of the invention, the yarnprocessing facility of anyoneof thefirst to tenthaspects
is arranged such that the informationmanagement unit further includes an operation unit which is operable by an operator
and, when a predetermined reset operation is performed for the operation unit, the information management unit
generates the sudden replacement information.
[0028] According to this aspect, it is possible tomanually perform the reset processwhen theoperator replacesoneyarn
supply package in at least one yarn supply package retaining portion.
[0029] According toa twelfthaspect of the invention, theyarnprocessing facilityof anyoneof thefirst toeleventhaspects
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further includes a yarn supply package replacement device capable of executing the sudden replacement. In this yarn
processing facility, the yarn supply package replacement device is able to transmit the sudden replacement information to
the information management unit.
[0030] According to this aspect, when at least one yarn supply package is replaced by the yarn supply package
replacement device, the reset process can be performed without needing human workforce.
[0031] According to a thirteenth aspect of the invention, the yarn processing facility of any one of the first to twelfth
aspects is arrangedsuch that the informationmanagement unit is configured toacquire informationof apredicted rawyarn
disappearance timepointwhich isacquired for eachofat least oneyarnsupplypackage retainingportionandatwhichall of
the yarn supply packages become empty, based on the remaining time information regarding the all of the yarn supply
packages attached to the at least one yarn supply package retaining portion.
[0032] Byutilizing the information of the predicted rawyarn disappearance timepoint acquired by this aspect, advanced
control regarding operations such as replacement of yarn supply packages or advanced facility operationmanagement is
realized. Performing the reset process properly is especially effective to achieve such management.
[0033] According to a fourteenth aspect of the invention, the yarn processing facility of the thirteenth aspect further
includes: a first output unit capable of outputting information; and a first output controller configured to control the first
output unit. In this yarn processing facility, at a replacement notification time point which is earlier than the predicted raw
yarn disappearance time point by a predetermined time, the first output controller causes the first output unit to output
informationpromptinganoperator to replaceoneof theyarnsupplypackages inat least oneyarnsupplypackage retaining
portion.
[0034] This aspect of the invention makes it possible to prompt the operator to perform yarn supply package
replacement at a suitable timing. It is therefore possible to prevent shortage of yarn supply packages attached to at
least one yarn supply package retaining portion. Performing the reset process properly is especially effective to achieve
such management. The first output controller may be included in the information management unit or may be provided to
be independent from the information management unit.
[0035] According to a fifteenth aspect of the invention, the yarn processing facility of any one of the first to fourteenth
aspects further includes: a connection information acquisition unit capable of acquiring information regarding whether a
terminal portion of a yarn which is included in a predetermined yarn supply package among the yarn supply packages is
connected to a start end portion of a yarn which is included in a reserve yarn supply package among the yarn supply
packages from which the yarn is to be unwound next to the predetermined yarn supply package; a second output unit
capable of outputting information; and a second output controller configured to control the second output unit. In this yarn
processing facility,when the remaining time regarding thepredetermined yarn supply packagedecreases to beequal to or
less than a predetermined limit time while the start end portion is not connected to the terminal portion, the second output
controller causes the second output unit to output information requesting a connecting operation of connecting the start
end portion to the terminal portion based on information acquired by the connection information acquisition unit.
[0036] This aspect of the invention makes it possible to prevent the operator, etc. from forgetting to perform the
connection. Performing the reset process properly is especially effective to achieve such management. The first output
unit and the second output unit may be identical with each other or different fromeach other. The first output controller and
thesecondoutput controllermaybe identicalwitheachotherordifferent fromeachother.Thesecondoutput controllermay
be included in the informationmanagement unit or may be provided to be independent from the informationmanagement
unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037]

FIG. 1 is a block diagram of an electric configuration of a yarn processing facility of the present embodiment.
FIG. 2 is a profile of a false-twist texturing machine.
FIG. 3 is a schematic diagram of the false-twist texturing machine, expanded along paths of yarns.
FIG. 4(a) andFIG. 4(b) aregraphseachofwhich shows the relationshipbetweena remainingamount of each yarn in a
yarn supply package and time points. FIG. 4(c) is a graph showing the relationship between an amount of each yarn
wound onto a winding bobbin and time points.
FIG. 5 is a flowchart showing processes of replacing the yarn supply package which is being used.
FIG. 6 is a block diagram of an electric configuration of a yarn processing facility of a modification.
FIG. 7 is a schematic diagram of a false-twist texturing machine of another modification.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

(Outline of Yarn Processing Facility)

[0038] The following will describe an embodiment of the present invention. A yarn processing facility 100 of the present
embodimentwill beoutlinedwith reference toablockdiagramofFIG.1.Asshown inFIG.1, the yarnprocessing facility 100
includes false-twist texturing machines 1 (yarn processors of the present invention) and a management device 101. The
false-twist texturing machines 1 are aligned along, e.g., a predetermined frame longitudinal direction (see FIG. 2, etc.).
Each false-twist texturingmachine 1 is arranged to be able to perform false twisting of each yarn Y (see FIG. 2, etc.) made
of synthetic fibers such as polyester and nylon (polyamide fibers). Each yarn Y is, e.g., a multi-filament yarn formed of
filaments (not illustrated). As described below, each false-twist texturingmachine1 is configured to formawoundpackage
PwbyprocessingeachyarnYsupplied fromayarn supplyingunit 2withuseof aprocessingunit 3andwindingeachyarnY
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.
[0039] The management device 101 is a host computer used for integrally controlling information (detailed later)
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). A
combination of the management device 101 and the machine controllers 5 is an information management unit 110 of the
present embodiment. The information handled by the information management unit 110 will be detailed later.

(Overall Structure of False-Twist Texturing Machine)

[0040] The overall structure of the false-twist texturing machine 1 will be described with reference to FIG. 2 and FIG. 3.
FIG. 2 is aprofile of each false-twist texturingmachine 1. FIG. 3 is a schematic diagramof the false-twist texturingmachine
1, expanded along paths of yarns Y (i.e., yarn paths). A direction vertical to the sheet of FIG. 2 is defined as the above-
described frame longitudinal direction, and a left-right direction in the sheet is defined as a frame width direction. The
direction orthogonal to both the frame longitudinal direction and the frame width direction is defined as an up-down
direction (vertical direction) in which the gravity acts. A direction in which each yarn Y runs is defined as a yarn running
direction. The false-twist texturing machine 1 includes the yarn supplying unit 2 provided for supplying yarns Y, the
processing unit 3 configured to perform processing (false twisting) of the yarns Y supplied from the supplying unit 2, the
winding unit 4 configured to wind the yarns Y processed by the processing unit 3 onto winding bobbins Bw, and a
corresponding machine controller 5.
[0041] The yarn supplying unit 2 includes a creel stand 6 retaining yarn supply packagesPs, and is configured to supply
the yarnsY to theprocessingunit 3. Theprocessingunit 3 is configured tounwind the yarnsY from theyarnsupplyingunit 2
and to process the yarns Y. In the processing unit 3, the followingmembers are placed in this order from the upstream side
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; secondheaters 17; and third feed rollers 18. Each of these components of the processing unit 3
is provided for, e.g., each of later-described spindles 9 (see FIG. 3). The winding unit 4 includes a plurality of winding
devices 19. Each winding device 19 is configured to wind a yarn Y for which the false twisting has been performed at the
processingunit 3ontoawindingbobbinBwand to formawoundpackagePw.Thewindingunit 4 is providedwith automatic
doffers 10 which correspond to the respective winding devices 19 and which are configured to replace formed wound
packages Pw with empty winding bobbins Bw.
[0042] Themachine controller 5 is configured to control each component of the yarn supplying unit 2, processing unit 3,
and winding unit 4. The machine controller 5 is, e.g., a typical computer device. The machine controller 5 includes a
machine input unit 5a (operation unit of the present invention), a machine output unit 5b, and a machine storage unit 5c
(see FIG. 1). The machine input unit 5a is, e.g., an unillustrated touch panel and/or keyboard, and is arranged to be
operable by an operator. Themachine output unit 5b includes, e.g., an unillustrated display, and is arranged to be able to
output information. The machine storage unit 5c is arranged to store sets of information used for controlling each
componentof theyarnsupplyingunit 2, processingunit 3, andwindingunit4.Basedon thesetsof information, themachine
controller 5 controls each component of the yarn supplying unit 2, processing unit 3, and winding unit 4. Alternatively, the
machinecontroller 5may indirectly control eachcomponent of theyarnsupplyingunit 2, processingunit 3, andwindingunit
4 through unillustrated controllers (not illustrated) configured to control these components. 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 themachine controller
5.
[0043] The false-twist texturingmachine1 includesamain frame7andawindingbase8 that are spacedapart fromeach
other in the framewidth direction. Themain frame7and thewinding base8are substantially identical in length in the frame
longitudinal direction. Themain frame 7 and thewinding base 8 oppose each other in the framewidth direction. The false-
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twist texturingmachine 1 includes units which are termed spans each of which includes a pair of themain frame 7 and the
winding base 8. In one span, each device is placed so that the false twisting is simultaneously performable for the yarns Y
runningwhile being aligned in the frame longitudinal direction. In the false-twist texturingmachine 1, the spans are placed
in a left-right symmetricalmanner to the sheet, with a center lineCof the framewidth direction of themain frame7being set
as a symmetry axis (main frame 7 is shared between the left span and the right span). The spans are aligned in the base
longitudinal direction.
[0044] A group of components 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 texturingmachine 1 includes spindles 9
(see FIG. 3), the number of which is identical with the number of wound packages Pw that can be formed simultaneously.
Roughly speaking, thespindles9arealignedalong the frame longitudinal direction.The inclusion relation isas follows:one
false-twist texturing machine 1 includes plural spans, and each of the spans includes plural spindles 9. The false-twist
texturingmachine 1 is able to false-twist the yarnsYat the spindles 9 towhich the yarnsYare threaded. In otherwords, the
false-twist texturing machine 1 needs to thread the yarns Y to one or more spindles 9 (i.e., yarn threading is required) in
order to false-twist the yarns Y.

(Yarn Supplying Unit)

[0045] Thestructureof theyarn supplyingunit 2will bedescribedwith reference toFIG. 2andFIG. 3.Thecreel stand6of
the yarn supplyingunit 2 includes yarn supply package retaining portions 20 (seeFIG. 3)which areprovided to correspond
to the respective spindles 9. Each yarn supply package retaining portion 20 is arranged so that two yarn supply packages
Ps are attachable thereto and detachable therefrom. In other words, the yarn supply package retaining portion 20 has two
package attachment units 21. For the sake of convenience, one of the two package attachment units 21 is termed a first
attachment unit 22 (one attachment unit of the present invention), and the other of the units is termed as a second
attachment unit 23 (another attachment unit of the present invention). Each of the first attachment unit 22 and the second
attachment unit 23 is arranged so that one yarn supply package Ps is attachable thereto and detachable therefrom. The
attachment and detachment of each yarn supply packagePs to and froma corresponding package attachment unit 21 are
performed by, e.g., the operator.
[0046] Each yarn supply package retaining portion 20 of the yarn supplying unit 2 is arranged to be able to unin-
terruptedly supply the yarn Y, in a manner described below. For example, as shown in FIG. 3, a first yarn supply package
PsA (one 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 secondyarnsupplypackagePsB (another yarnsupplypackageof thepresent invention)
different from the first yarn supply packagePsA is attached to the secondattachment unit 23. AyarnY is unwound from the
first yarn supply package PsA. A terminal portion of the yarn Y in the first yarn supply package PsA is tied (connected) to a
start end portion of a 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
yarnsupplypackagePsBafter thefirst yarnsupply packagePsAbecomesempty.Tobemorespecific, immediatelyafter (i)
the supply of the yarn Y from the first yarn supply package PsA ends and (ii) 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 yarnY is unwound from the second yarn supply packagePsB. In thisway, unwinding of a yarn
Y fromone yarn supply packagePs attached to one of the package attachment units 21 ends. Subsequently, unwinding of
a yarn Y fromanother yarn supply packagePs attached to another of the package attachment units 21 starts. The another
of the packageattachment units 21 is different from theoneof the packageattachment units 21.Hereinafter, for the sakeof
convenience, such a matter is referred to as yarn supply package switching. The yarn Y is therefore uninterruptedly
supplied. Thereafter, the yarn supply packagePs (yarn supplying bobbin Bs) having becomeempty is replacedwith a new
yarn supply package Ps by, e.g., the operator.
[0047] On the downstream side in the yarn running direction of each yarn supply package retaining portion 20, a yarn
detection sensor 24 (switching detector and unwinding detector 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
attachment unit 23, is supplying the yarn Y. As shown in FIG. 3, 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 secondattachment unit 23. Eachof the first detection unit 25 and the seconddetection unit 26 is,
e.g., an optical sensor configured to optically detect the yarn Y. For details of the yarn detection sensor 24, see Japanese
PatentNo. 5873105, for example. Alternatively, each of the first detection unit 25 and the second detection unit 26maybe,
e.g., a contact sensor.
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(Processing Unit)

[0048] The structure of the processing unit 3 will be described with reference to FIG. 2 and FIG. 3. The following will
describe a part of the processing unit 3, which corresponds to one spindle 9.
[0049] Each first feed roller 11 is configured to unwind one yarn Y fromone yarn supply packagePs attached to the yarn
supplying unit 2, and to feed the yarn Y to one first heater 13. The first feed roller 11 is provided upstream of one twist-
stopping guide 12 in the yarn running direction. The conveyance speed of conveying the yarn Y by the first feed roller 11 is
substantially identicalwithanunwindingspeedV (seeFIG.3) atwhich theyarnYisunwound from theyarnsupplypackage
Ps. The information regarding the conveyance speed of conveying the yarn Y by the first feed roller 11 is preliminarily
stored in, e.g., the machine controller 5.
[0050] Each twist-stoppingguide12 isprovided toprevent twist of theyarnY frombeingpropagated to theupstreamside
of the twist-stopping guide12 in the yarn runningdirection. The twist of the yarnY is formedbyone false-twistingdevice15.
The twist-stopping guide 12 is provided downstreamof the first feed roller 11 andupstreamof one first heater 13 in the yarn
running direction.
[0051] Each first heater 13 is configured to heat the yarn Y fed from the first feed roller 11. The first heater 13 is provided
downstream of the twist-stopping guide 12 and upstream of one 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 yarnY.The disclosure, however, is not
limited to this arrangement. The first heater 13 may be arranged to be able to simultaneously heat plural yarns Y.
[0052] Each cooler 14 is configured to cool one yarn Y heated by the first heater 13. The cooler 14 is provided
downstreamof the first heater 13andupstreamof one false-twistingdevice15 in the yarn runningdirection. For the sakeof
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 arranged to be able to simultaneously cool plural yarns Y.
[0053] Each false-twisting device 15 is configured to twist one yarn Y. The false-twisting device 15 is, e.g., a so-called
disc-friction false-twisting device, but the disclosure is not limited to this arrangement. The false-twisting device 15 is
provided downstream of the cooler 14 and upstream of one second feed roller 16 in the yarn running direction.
[0054] Each second feed roller 16 is configured to feed the yarn Y processed at the false-twisting device 15 to one
second heater 17. The conveyance speed of conveying the yarn Y by the second feed roller 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 11 and the second feed roller 16. The information regarding the conveyance speed of conveying the yarn Y by the
second feed roller 16 is preliminarily stored in, e.g., the machine controller 5.
[0055] In the yarn running direction, for example, a quality detection unit 27 (see FIG. 2) for detecting information
regarding the quality of the yarnY is provided downstreamof the false-twisting device 15 and upstreamof the second feed
roller 16. For example, the quality detection unit 27may include a tension sensor which is arranged to be able to detect the
tension of the yarn Y. The quality detection unit 27 is configured to transmit a detection result to the machine controller 5.
[0056] Each second heater 17 is configured to heat the yarn Y supplied from the second feed roller 16. The second
heater 17extendsalong thevertical direction. For the sakeof simplicity, thesecondheater 17of thepresent embodiment is
arranged to heat a single yarnY. The disclosure, however, is not limited to this arrangement. The secondheater 17maybe
arranged to be able to simultaneously heat plural yarns Y.
[0057] The third feed roller 18 is arranged to feed the yarn Y heated by the second heater 17 to one winding device 19.
The conveyance speedof conveying the yarnYby the third feed roller 18 is lower than the conveyance speedof conveying
the yarnYby the second feed roller 16. The yarnY is therefore relaxedbetween the second feed roller 16and the third feed
roller 18.The information regarding theconveyancespeedof conveying theyarnYby the third feed roller 18 ispreliminarily
stored in, e.g., the machine controller 5.
[0058] In the processing unit 3 arranged as described above, the yarn Y drawn between the first feed roller 11 and the
second feed roller 16 is twisted by the false-twisting device 15. The twist formed by the false-twisting devices 15
propagates to the twist-stoppingguide12, but doesnot propagate to theupstreamof the twist-stoppingguide12 in theyarn
running direction. The yarn Y which is twisted and drawn is heated at the first heater 13 and thermally set. After that, the
yarnY is cooled at the cooler 14. The yarnY is untwisted at the downstreamof the false-twisting device 15. However, each
filament is maintained 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 yarnYsent from the third feed roller 18 iswoundonto thewindingbobbinBwby thewindingdevice19.
As a result, one wound package Pw is formed.

(Winding Unit)

[0059] The structure of the winding unit 4 will be described with reference to FIG. 2 and FIG. 3. 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
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automatic doffers 10 (see FIG. 2) which are provided to correspond to the respective winding devices 19. One winding
device 19 belongs to one spindle 9 (see FIG. 3). Each winding device 19 includes, e.g., a fulcrum guide 31, a traverse unit
32, a cradle 33, and awinding roller 34. The fulcrumguide 31 is a guidewhich is a fulcrumwhen the yarnY is traversed. For
example, the traverse unit 32 is arranged to be able to traverse the yarn Y bymeans of a traverse guide 35 attached to an
endless belt driven in a reciprocating manner by a motor. The cradle 33 can support the winding bobbin Bw (wound
package Pw) to be rotatable. The winding roller 34 is configured to rotate the wound package Pw and to apply contact
pressure to thesurfaceof thewoundpackagePw.Thewinding roller 34 is, e.g., rotationally drivenbyanunillustratedmotor
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 pressure applied to the
surface of the wound package Pw. Instead of rotationally driving the winding roller 34, the wound package Pw may be
directly rotated by an unillustrated motor.
[0060] Eachautomatic doffer 10 is configured todetach thewoundpackagePw from thewindingdevice19and to attach
an empty winding bobbin Bw to the winding device 19. To put it differently, at the winding unit 4, the automatic doffer 10 is
arranged to be able to replace awoundpackagePwhaving been formedwith an emptywinding bobbinBw. The automatic
doffer 10 is provided with an 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, 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 thewinding device 19, in a period from the finish of
the formationof thewoundpackagePw to thestart ofwindingof theyarnYonto thenextwindingbobbinBw.Before theyarn
Y is threaded to thewinding bobbin Bw towhich the yarnY is to bewound 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 thewound 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, e.g., the operator. For details of the structure of the automatic doffer 10, etc., for example, see JapaneseLaid-
Open Patent Publication No. H6‑212521.
[0061] For example, an unillustrated yarn threading device is provided in the vicinity of the winding device 19. The yarn
threading device is configured to thread the yarn Y onto the empty winding bobbin Bw attached to the winding device 19.
[0062] In the winding unit 4 structured as above, the yarn Ywhich is sent from the third feed roller 18 described above is
woundonto thewindingbobbinBwbyeachwindingdevice19, and thewoundpackagePw is formed (windingprocess). As
the cutter of theautomatic doffer10cuts the yarnY, thewindingprocessofwinding theyarnYonto thewindingbobbinBw is
finished. Almost at the same time, the yarn Y supplied to the winding device 19 is sucked and retained by the suction, and
the wound package Pw is detached from the cradle 33 by the automatic doffer 10. Immediately thereafter, the automatic
doffer 10 attaches a newwinding bobbin Bw to the cradle 33. To put it differently, 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). Subsequently, the yarn threading device threads the yarn Y to the new winding bobbin Bw.
Thereafter, it becomes possible to start winding of the yarn Y onto the new winding bobbin Bw.
[0063] In this regard, during the winding process, the machine controller 5 is configured to determine the quality of the
yarn Y included in each yarn supply package Ps based on a detection result of the above-described quality detection unit
27 (see FIG. 2). When the quality of the yarn Y in one yarn supply package Ps does not have a predetermined reference
quality (e.g., when dispersion of tension over time is large), themachine controller 5 causes themachine output unit 5b to
output information indicating that the quality of this yarn supply package Ps is not enough. For example, as the operator
performsapredetermined stop operation for themachine input unit 5a, themachine controller 5 stops thewinding process
at one spindle 9 during or at the end of formation of the wound package Pw at this spindle 9. To bemore specific, after the
yarnYis cut by thecutter of theautomatic doffer10 included in this spindle9, themachinecontroller 5stops theoperationof
eachunit included in this spindle9.Alternatively, a cutter for cutting theyarnYwhen thestopoperation isperformedmaybe
provided to be independent from the cutter of the automatic doffer 10.
[0064] The inventors of the subject application conceived of the idea described below, in order to significantly improve
production management as compared to known production management. The inventors of the subject application
conceived of an idea of providing a means for knowing (i) a remaining amount of the yarn Y (yarn remaining amount;
hereinafter, thismay be referred to as just the remaining amount) after a part of the yarnY is unwound from the yarn supply
package Ps and/or (ii) a time (remaining time; hereinafter, this may be referred to as just the remaining time) in which the
yarnY can be supplied from the yarn supply packagePs, at a desired timing. For example, as such information is known, a
timing of running out of the yarnY in the yarn supply packagePs fromwhich the yarnY is unwoundcanbeestimated. In this
regard, it is required to properly estimate the above-described timing even when the yarn supply package Ps from which
the yarnY is unwound is suddenly replaced by a new yarn supply packagePs because of, e.g., a yarn quality defect. In the
present embodiment, the informationmanagement unit 110 is configured to perform information processing as described
below, in order to solve a problem occurring when the yarn supply package Ps from which the yarn Y is unwound is
suddenly replaced with a new yarn supply package Ps. In a specific example, the information management unit 110

9

EP 4 137 430 B1

5

10

15

20

25

30

35

40

45

50

55



acquires and manages sets of information regarding matters shown in graphs of FIG. 4(a) to FIG. 4(c). Unless otherwise
stated, the following explanation deals with only a predetermined spindle 9.

(Specific Example of Matters)

[0065] Before specifically explaining the information acquired by the information management unit 110, matters shown
in the graphs of FIG. 4(a) to FIG. 4(c) as examples and time points at which the respectivematters occur will be described
first in order to assist the understanding of the explanation given later. The informationmanagement unit 110 is configured
to acquire information of at least one of the matters shown in the graphs of FIG. 4(a) to FIG. 4(c).

(The details will be given later.)

[0066] FIG. 4(a) is a graph showing the relationship between a remaining amount (vertical axis) of the yarn Y in a yarn
supplypackagePs (tobemorespecific, theyarnsupplypackagePs1,Ps3)attached to thefirst attachmentunit 22and time
points (horizontal axis). FIG.4(b) isagraphshowing the relationshipbetweena remainingamount (vertical axis) of theyarn
Y in a yarn supply packagePs (to bemore specific, the yarn supply packagePs2, Ps4) attached to the second attachment
unit 23 and time points (horizontal axis). FIG. 4(c) is a graph showing the relationship between a wound amount (vertical
axis) of the yarn Yonto awinding bobbin Bw (to bemore specific, thewinding bobbin Bw1, Bw2, Bw3, Bw4, Bw5) and time
points (horizontal axis). In all of the graphs of FIG. 4(a) to FIG. 4(c), a time point t0 at which winding of the yarn Yonto a
winding bobbin Bw1 starts is the origin. In the present embodiment, the weight (initial weight; hereinafter, this may be
referred to as just the initial weight) of each yarn supply packagePs in a state inwhich the yarnY is not unwound fromeach
yarn supply package Ps at all is always WF.
[0067] To beginwith, at a time point t0, a yarn supply packagePs1 has been attached to the first attachment unit 22. The
weight of a remaining yarnY in the yarn supply packagePs1 isW0 (which is smaller than theabove-described initialweight
WF).At the timepoint t0, for example, anempty yarn supplyingbobbinBshasbeenattached to the secondattachment unit
23.
[0068] At the timepoint t0 (time point ts1), attachment of thewinding bobbin Bw1 to the cradle 33 by the automatic doffer
10 is completed andwinding of the yarn onto thewinding bobbin Bw1 starts. Therefore, the time point ts1 is awinding start
time point at which the winding of the yarn Yonto the winding bobbin Bw1 starts. At the same time, the yarn Y is unwound
from the yarn supply package Ps1.
[0069] At a time point tb1 that is later than the time point t0, the operator detaches the empty yarn supplying bobbin Bs
from the second attachment unit 23 and attaches a new yarn supply package Ps2 to the second attachment unit 23.
Thereafter, at a suitable timing, a terminal portion of the yarn Y in the yarn supply packagePs1 is tiedwith (connected to) a
start end portion of a yarn Y in the yarn supply package Ps2 by the operator so that a node K (see FIG. 3) is formed. The
operator may manually perform a tying operation (connecting operation). Alternatively, for example, the operator may
perform the tying operation by operating an unillustrated portable tying device.
[0070] The remainingamount (remainingweight) of theyarnY in theyarn supplypackagePs1decreasesand thewound
amount (wound weight) of the yarn Y wound on the winding bobbin Bw1 increases over time. At a time point te1, as the
cutter of the automatic doffer 10 cuts the yarn Y, the winding process of winding the yarn Yonto the winding bobbin Bw1 is
finished. Therefore, the timepoint te1 is awinding end timepoint at which thewinding of the yarnYonto thewinding bobbin
Bw1ends (i.e., the formationof thewoundpackagePw1 is finished). The remainingweight of the yarn supply packagePs1
at this time isW1.Onto thewinding bobbin Bw1, only the yarnY supplied from the yarn supply packagePs1 is wound. The
cuttingof the yarnYby the cutter, the suckingandcapturingof the yarnYby the suction (i.e., start of suckingand removal of
the yarn Y), and the detachment of the winding bobbin Bw1 (wound package Pw1) from the cradle 33 are almost
simultaneously done. Subsequently, at a time point ts2 immediately after the time point te1, the attachment of a winding
bobbinBw2 to the cradle 33by the automatic doffer 10 is completed andwinding of the yarnYonto thewinding bobbinBw2
starts (i.e., thewindingbobbin replacement is completed). There isa slight time lag tL (seeFIG.4) between thewindingend
time point (time point te1) of the winding bobbin Bw1 and the winding start time point (time point ts2) of the winding bobbin
Bw2 onto which the yarn Y is wound next to the winding bobbin Bw1.
[0071] Ata timepoint ta1 that is later than the timepoint ts2, the yarn supply packagePs1attached to the first attachment
unit 22 becomes empty. Therefore, the time point ta1 is an unwinding end time point 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
point tb2 (=timepoint ta1), the nodeK formedas the yarnY in the yarn supply packagePs1 is tiedwith the yarnY in the yarn
supply packagePs2 is pulled toward thewinding device 19 side. 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 point tb2 is an unwinding start time
point at which 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 point te2, the winding process of winding the yarn Yonto the winding bobbin Bw2 (i.e., formation of a
wound package Pw2) ends. The remaining weight of the yarn supply package Ps2 at this time is W2. Onto the winding
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bobbin Bw2, both the yarn Y unwound from the yarn supply package Ps1 and the yarn Y unwound from the yarn supply
packagePs2arewound.ThewoundpackagePw2 includes thenodeK.Thereafter, at a timepoint ts3, thewindingprocess
of winding the yarn Yonto awinding bobbin Bw3 starts.When at a time point te3 thewinding process of winding the yarn Y
onto the winding bobbin Bw3 (i.e., formation of a wound package Pw3) ends, the remaining weight of the yarn supply
package Ps2 isW3. Onto the winding bobbin Bw3, only the yarn Yunwound from the yarn supply package Ps2 is wound.
[0072] At a time which is later the time point ta1 and is before the yarn supply package Ps2 becomes empty (e.g., at the
time point ta2), the operator detaches the empty yarn supply packagePs1 from the first attachment unit 22 and attaches a
yarn supply package Ps3 to the first attachment unit 22 (yarn supply package replacement). The remaining weight of the
yarn supply package Ps3 at this time is WF. Thereafter, at a suitable timing, a terminal portion of the yarn Y in the yarn
supply package Ps2 is tied with a start end portion of a yarn Y in the yarn supply package Ps3 and a node K is formed.
[0073] At this time, for example, when the machine controller 5 determines that the quality of the yarn supply package
Ps2 is not enough during the formation of the wound package Pw3, the machine output unit 5b outputs information
indicating that thequality of the yarn supply packagePs2 is not enough.As theoperator performs the stopoperation for the
machine input unit 5a based on the output of the machine output unit 5b, the winding process is stopped. At this time, for
example, thewinding process is stopped at the end of the formation of thewound packagePw3 (i.e., at the time point te3).
[0074] At a time point tb3 (substantially at the same time as the time point te3) after the winding process is stopped, the
operator detaches the yarn supply package Ps2 from the second attachment unit 23 and attaches a new yarn supply
packagePs4 to thesecondattachmentunit 23.Assuch,aprocessof replacingoneyarnsupplypackagePswhichdoesnot
become empty yet with another yarn supply package Ps is referred to as "sudden replacement" for the sake of
convenience. The remaining weight of the yarn supply package Ps4 at this time is WF. As such sudden replacement
is performed, the remainingweight of each yarn supply packagePs attached to the second attachment unit 23 changes to
WF fromW3 at the time point tb3. Thereafter, for example, a terminal portion of a yarn Y in the yarn supply package Ps4 is
tied with a start end portion of the yarn Y in the yarn supply package Ps3 and a node K is formed. In this case, the yarn Y is
uninterruptedly supplied from the second attachment unit 23.
[0075] Thereafter, yarn threading isperformedat thepredeterminedspindle9.For example, theyarnY is threaded to the
yarn supplying unit 2, the processing unit 3, and the winding unit 4 in this order. When the yarn threading is performed for
thewindingunit 4, the yarnY is suckedand retainedby the suction of the automatic doffer 10while being unwound from the
yarn supply package Ps (e.g., yarn supply package Ps4) before the yarn Y is threaded to the next winding bobbin Bw
(windingbobbinBw4). Inotherwords, before thewindingprocess is restarted, unwindingof the yarnY from theyarnsupply
package Ps4 starts at, e.g., a time point tb4. Thereafter, an unillustrated yarn threading device finishes the yarn threading
to the winding bobbin Bw4 at a time point ts4, and the winding process is restarted. The difference between the time point
ts4 and the time point tb4 is, e.g., TL1.
[0076] Thereafter, the yarn Y is wound onto the winding bobbin Bw4 from the time point ts4 to a time point te4 (i.e., a
woundpackagePw4 is formed). Furthermore, theyarnYiswoundontoawindingbobbinBw5 froma timepoint ts5 toa time
point te5 (i.e., a wound package Pw5 is formed).

(Outline of Basic Information Acquired by Information Management Unit)

[0077] In consideration of the matters above, to begin with, the outline of basic information acquired by the information
managementunit 110 inorder toperformdeterminationsand/or calculationswill bedescribed.As thebasic information, for
example, the informationmanagement unit 110 is configured to acquire initial amount information, unwinding unit amount
information, and cumulative time information of each yarn supply package Ps. The initial amount information, the
unwinding unit amount information, and the cumulative time information are used for acquiring information regarding
a remaining amount and/or remaining time (detailed later) used for performing various managements regarding the yarn
processing facility 100. The information management unit 110 may be configured to further acquire sets of information
(information regarding a start time point and end time point of the winding process, etc.) regarding each wound package
Pw. However, the details of acquisition of these sets of information are omitted.
[0078] The initial amount information is information regarding an initial amount (initial weight or initial length) of the yarn
Y in a yarn supply package Ps before unwinding of the yarn Y starts. For example, the initial amount information is
preliminarily stored in themachine controller 5 as information sharedbetweenall yarn supply packagesPsof each spindle
9 in one false-twist texturingmachine 1. To bemore specific, in the present embodiment, information regarding the above-
described initial weight WF and information regarding the fineness (weight per unit length) of the yarn Yare stored in the
machine controller 5 as the initial amount information. The unit of theweight of the yarn supply packagePs is kilogram, for
example. Thefinenessof the yarnY isF.Theunit of the fineness is dtex (decitex), for example.Decitex indicates theweight
(gram) of a yarn Yper 10000meters. A value of the initial weight WF is equivalent to a common initial value of the present
invention.
[0079] The unwinding unit amount information is information regarding an amount of the yarn Yunwound from the yarn
supply package Ps per unit time. The unwinding unit amount information is, e.g., information regarding the above-
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describedunwinding speedV.For the sakeof convenience, theunwinding speedVduring thewindingprocess isassumed
to be substantially constant in the present embodiment. The unit of an unwinding speed is m/min, for example. For
example, the unwinding unit amount information is preliminarily stored in the machine controller 5 as information shared
betweenall spindles9 inone false-twist texturingmachine1.For example, themachinecontroller 5acquires informationof
the unwinding speed V based on information of the rotation number of the first feed roller 11.
[0080] The cumulative time information is information regarding the total time (cumulative time: hereinafter, thismay be
referred to as just the cumulative time) of unwinding of the yarn Y from the yarn supply package Ps. For the sake of
convenience, a cumulative time regarding the yarn supply packagePsattached to the first attachment unit 22 is referred to
as a tin1. Furthermore, a cumulative time regarding the yarn supply packagePsattached to the secondattachment unit 23
is referred to asa tin2. Themachinecontroller 5 updates the tin1when the yarnYis unwound from theyarn supply package
Ps (e.g., yarn supply package Ps1) attached to the first attachment unit 22. Meanwhile, the machine controller 5 updates
the tin2 when the yarn Y is unwound from the yarn supply package Ps (e.g., yarn supply package Ps2) attached to the
secondattachment unit 23. For example, the cumulative time information regarding the yarn supply packagePs2attached
to the second attachment unit 23 is acquired as described below. Based on a detection result of the yarn detection sensor
24, themachine controller 5 determineswhether yarn supply packageswitching, i.e., switchingof the yarn supply package
Ps supplying the yarn Y has occurred during thewinding process. For example, in FIG. 4(a) and FIG. 4(b), amatter that (i)
the yarn supply package Ps1 becomes empty and (ii) the yarn Y is unwound first from the yarn supply package Ps2 is the
yarn supply package switching. The machine controller 5 determines that yarn supply package switching has occurred,
when thestateof theyarndetection sensor24 is switched from (i) a stateof detecting theyarnYby the first detectionunit 25
to (ii) a state of detecting the yarn Y by the second detection unit 26. When determining that the yarn supply package
switching has occurred, the machine controller 5 resets the tin2 to a predetermined initial time (reset process). The
predetermined initial time is, e.g., 0. Information of a time point (time point tb2) at which the yarn supply package switching
has occurredmay be acquired and stored by themachine controller 5 as unwinding start time point information regarding
the unwinding start time point at which the unwinding of the yarn Y from the yarn supply package Ps2 starts.
[0081] Thereafter, the machine controller 5 increases the tin2 (updates the tin2) over time during the unwinding of the
yarn Y from the yarn supply packagePs2. For example, when the yarn Y is detected by the second detection unit 26 and is
sent to thedownstreamside in theyarn runningdirectionby thefirst feed roller 11, themachinecontroller 5updates the tin2.
At this time, because the yarnY is not detected by the first detection unit 25, the tin1 is not updated. For example, when the
unwinding of the yarn Y from the yarn supply package Ps2 is stopped for any reason, the machine controller 5 stops
updating of the tin2. In this way, the machine controller 5 acquires, as the cumulative time (tin2) regarding the second
attachment unit 23, the time (detection time) in which the unwinding of the yarn Y from the yarn supply package Ps2 after
the yarn supply package switching is detected by the second detection unit 26. Themachine controller 5 is able to acquire
the cumulative time information regarding one of yarn supply packages Ps including the yarn supply package Ps2 when
the yarn Y is unwound from the one of the yarn supply packages Ps.
[0082] Asdescribedabove, the informationmanagementunit 110 is configured toacquire the initial amount information,
the unwinding unit amount information, and the cumulative time information as the basic information.

(Information Regarding Replacement of Yarn Supply Package and Node)

[0083] As the explanation regarding the above-described yarn supply package switching, the following will describe
information acquired by the informationmanagement unit 110when one empty yarn supply package Ps is replacedwith a
new yarn supply package Ps during the winding process. When the yarn supply package Ps attached to one package
attachment unit 21 is empty, the operator detaches the empty yarn supply package Ps from the one package attachment
unit 21 and attaches a new yarn supply package Ps to the one package attachment unit 21. At this time, the operator
associates (inputs attachment information) individual information of the new yarn supply package Ps with individual
information of the one package attachment unit 21. Thereafter, the operator connects a start end portion of the yarn Y
included in the new yarn supply package Ps to a terminal portion of the yarn Y included in a yarn supply package Ps
attached to the other package attachment unit 21, so that a node K is formed. The operator then provides the node K at a
predetermined position. Subsequently, the operator inputs, into themachine controller 5, information (this information will
be referred to as position information for the sake of convenience) indicating that the node K has been provided at the
predetermined position. When such an input is made, the machine controller 5 stores the position information. After that,
when the yarn supply package switching has occurred, the machine controller 5 performs the above-described reset
process and stores information (this information will be referred to asmovement information for the sake of convenience)
indicating that the node K has been moved from the predetermined position.

(Remaining Amount Information and Remaining Time Information)

[0084] The followingwill describeamethodofacquiring information that isacquiredbasedon theabove-describedbasic
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information (initial amount information, unwinding unit amount information, and cumulative time information). The
information management unit 110 is configured to acquire at least one of remaining amount information and remaining
time informationbymeansof a calculationusing the initial amount information, theunwindingunit amount information, and
the cumulative time information.
[0085] In thepresent specification, the remainingamount indicates the remainingamountof ayarnYineachyarnsupply
package Ps attached to each package attachment unit 21 at a given reference time point. In the present specification, the
remaining time indicates the length of time during which a yarn Y can be unwound from each yarn supply package Ps
attached to each package attachment unit 21 at the given reference time point. A timing of end of unwinding of the yarn Y
from each yarn supply package Ps can be estimated by using at least one of these sets of information.
[0086] To begin with, the following will describe an example of a method of acquiring remaining amount information of
each yarn supply packagePs at a reference time point. For example, the current time point at which the remaining amount
information is acquired is dealt with as a reference time point. When the current time point is the time point t1 (see FIG.
4(b)), basedonadetection result of theyarndetectionsensor24, the informationmanagementunit 110determines that the
yarnY is being unwound fromayarn supply packagePs (to bemore specific, the yarn supply packagePs2) attached to the
second attachment unit 23. Furthermore, the information management unit 110 acquires information of the initial weight
WF, information of the fineness (the above-described F), information of the unwinding speed V, and information of the
cumulative time regarding the yarn supply package Ps2. At the time point t1, the cumulative time (tin2) regarding the yarn
supply package Ps2 is equal to the difference between the time point t1 and the time point tb2.
[0087] When the remaining amount (remaining weight) of the yarn supply package Ps2 at the time point t1 is Wr1 (see
FIG.4(b)), the remainingweightWr1 is calculatedbasedonanequationbelow.A isacoefficient bywhich theunit of a result
of a calculation is converted to kilogram.

[0088] In the equation above,WF is included in the initial amount informationof the present invention. V×F indicates the
weight of the yarn Y unwound from the yarn supply package Ps2 per unit time. In this way, by using the initial amount
information, the unwinding unit amount information, and the cumulative time information, the information management
unit 110 acquires information (remaining amount information) of the remaining weight of the yarn supply package Ps2 at
the time point t1 (reference time point). Furthermore, the information management unit 110 may calculate the remaining
amount regarding a yarn supply packagePs (yarn supply packagePs1) attached to the other package attachment unit 21
(first attachment unit 22), too. At the timepoint t1, an empty yarn supply packagePs1 is still attached to the first attachment
unit 22. At the time point t1, because the above-described tin1 is not updated, the calculated remaining amount regarding
the yarn supply package Ps1 is substantially zero at the time point t1.
[0089] For example,when the current timepoint is the time point t2 (seeFIG. 4(b)), the remainingweightWr2of the yarn
supply package Ps2 at the time point t2 can also be calculated in a similar manner.
[0090] The unit of the remaining amount may not be weight. For example, information of the length of the yarn Y
remaining in the yarn supply packagePsmay be acquired as the remaining amount information. Alternatively, information
of a percentage of the remaining weight of the yarn Y in the yarn supply package Ps (i.e., information of the ratio of the
remaining weight to the initial weight) may be acquired.
[0091] The following will describe a method of acquiring remaining time information. When the remaining time in which
the yarn Y can be supplied from the yarn supply package Ps2 at the time point t1 is tr1, information (remaining time
information) of the remaining time tr1 is calculatable by an equation below with the use of information of the remaining
weight Wr1.

[0092] Alternatively, tr1 may be calculated by an equation below without using Wr1.

[0093] The remaining time inwhich the yarnY can be supplied from the yarn supply packagePs1 is substantially zero at
the time point t1. This is because the remaining amount in the yarn supply package Ps1 is substantially zero at the time
point t1, as described above.
[0094] Furthermore, for example, when the remaining time regarding the yarn supply packagePs2 at the time point t2 is
tr2 (see FIG. 4(b)), the remaining time tr2 is calculatable based on the remaining weight Wr2 in a similar manner.
[0095] The information management unit 110 is able to estimate, by using the remaining time information, a time point
(predictedunwindingend timepoint) atwhichunwindingof theyarnY fromayarn supply packagePs fromwhich theyarnY
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is being unwound at the reference time point ends. For example, at the time point t1, the yarn Y is being unwound from the
yarn supply package Ps2. The information management unit 110 may acquire information of a time point acquired by
adding the remaining time tr1 to the time point t1, as information of the predicted unwinding end time point at which the
unwinding of the yarn Y from the yarn supply package Ps2 ends.
[0096] In this way, at a desired time point, at least one of the remaining amount information and remaining time
information regarding each yarn supply package retaining portion 20 is acquired. When the above-described reset
process isperformed,eachof the remainingamount and the remaining time regarding theyarnsupplypackagePs inwhich
unwindingof theyarnYstarts is reset toavaluewhen thecumulative time is zero (i.e., initial value). Forexample, a timingof
endof unwinding of the yarnY from the yarn supply packagePs canbeestimated basedon information acquired by sucha
process.

(Processes Executed When Sudden Replacement is Performed)

[0097] The following will describe steps of a process performed when the above-described sudden replacement (as a
specific example, replacement of the yarn supply package Ps2 with the yarn supply package Ps4) is performed, with
reference to a flowchart of FIG. 5.
[0098] To begin with, for example, when the machine output unit 5b outputs information indicating that the quality of a
yarn supply package Ps2 is not enough during the winding process, an operator performs the output operation for the
machine input unit 5a in order to stop thewinding process at one spindle 9 corresponding to this yarn supply packagePs2.
Themachine controller 5 determineswhether the output operation has been performed (S101). In this regard, thewinding
process isbeingexecuteduntil thestopoperation isperformed (NO inS101).When thestopoperationhasbeenperformed
by the operator (YES in S101), the machine controller 5 stops the winding process by controlling each component of the
spindle 9 (S102). Subsequently, the operator replaces the yarn supply package Ps2 in which unwinding of a yarn Y has
started and has not ended yet with a new yarn supply package Ps4 (S103; sudden replacement). In the sudden
replacement, when a terminal portion of the yarn Y in the yarn supply package Ps2 is tied with a start end portion of a
yarnY in a yarn supply packagePs3, the operator cuts the yarnY in the vicinity of a nodeKwith useof, e.g., an unillustrated
cutter and removes the node K.
[0099] Subsequently, the operator inputs the attachment information regarding the yarn supply package Ps4 into the
machine input unit 5a and performs a predetermined reset operation to indicate that the sudden replacement has been
performed, for themachine inputunit 5a (S104).The resetoperationmaybe, e.g., an inputof apredeterminedcommandor
anoperationof selectingapredeterminedbuttondisplayedonadisplay.Alternatively, abutton (not illustrated)dedicated to
the reset operation may be provided. When the reset operation has been performed, the machine controller 5 generates
(acquires) sudden replacement information indicating the execution of the sudden replacement. Themachine controller 5
resets the tin2 to be a predetermined initial time (e.g., zero) in accordance with the sudden replacement information.
Because of this, each of the remaining amount and remaining time regarding the second attachment unit 23 is reset to a
value when the tin2 is zero (i.e., initial value). In this way, the same steps as in the above-described reset process are
performedby the reset operation (S105).With thisarrangement, the remainingamount informationand the remaining time
information can be properly acquired even when the sudden replacement is performed.
[0100] Subsequently, the operator ties a terminal portion of a yarn Y in the yarn supply package Ps4 with a start end
portion of the yarn Y in the yarn supply package Ps3 so as to form a node K (tying process; S106) . The operator then
provides the node K at a predetermined position. The operator then inputs the above-described position information into
themachine controller 5. Themachine controller 5 stores the above-described position information when such an input is
made.
[0101] Subsequently, theoperator pulls the yarnY in the yarn supply packagePs4out from theyarn supply packagePs4
and performs the yarn threading (S107). As described above, before the winding process is restarted, unwinding of the
yarn Y from the yarn supply package Ps4 starts at, e.g., the time point tb4. Typically, an unwinding speed of the yarn Y
before the restart of the winding process is lower than the unwinding speed V of the yarn Y at the time of the winding
process. While, e.g., the first feed roller 11 is in operation, the machine controller 5 determines that the unwinding of the
yarn Y starts when the yarn Y is detected by the second detection unit 26 (the above-described time point tb4). The
machinecontroller 5startsupdating thecumulative time (i.e., detection time)at the timepoint tb4. Inotherwords,part of the
time (yarn threading time) inwhich theyarn threading is performed is included in thedetection time.Themachinecontroller
5 may acquire information of the time point tb4 as the unwinding start time point information regarding the yarn supply
package Ps4. After that, the yarn threading to the winding bobbin Bw4 is completed and the winding process is restarted
(S108). As such, the processes from the execution of the stop operation to the restart of thewinding process are executed.
[0102] As described above, the reset process is performed when the information management unit 110 acquires the
sudden replacement information. This suppresses a calculated result/calculated results of the remaining amount and/or
the remaining time from being different from an actual value/values. It is therefore possible to solve a problem occurring
whenone yarn supply packagePs fromwhich the yarnY is unwound is suddenly replacedwith a newyarn supply package
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Ps.
[0103] Asanormal operation, when a yarn supply packagePs retained by one yarn supply package retaining portion 20
becomesempty, unwindingof theyarnY from thenext yarn supply packagePsstarts.At this time, the yarn supply package
switching is detected, and the reset process is performed. In this regard, the reset process is similarly performedwhen the
information management unit 110 acquires the sudden replacement information. It is therefore possible to effectively
suppress a calculated result/calculated results of the remaining amount and/or the remaining time from being different
from an actual value/actual values while suppressing a program from being complex.
[0104] When the initial amount information, the unwinding unit amount information, and the cumulative time information
are acquired, the remaining amount information and/or the remaining time information can be easily acquired at a desired
time point by performing a calculation using the initial amount information, the unwinding unit amount information, and the
cumulative time information. In the present embodiment, when the sudden replacement information is acquired, the
cumulative time information is reset so as to indicate the initial time. It is therefore possible to easily suppress a calculated
result/calculated results of the remaining amount information and/or the remaining time information from being different
from an actual value/actual values while at least one of the remaining amount information and the remaining time
information is easily acquired.
[0105] Typically, because information of the initial weight of the yarn supply package Ps can be easily acquired in
advance, such information is easily dealt with as the initial amount information. Similarly, because information of the
unwinding speed V can be easily acquired in advance, such information is easily dealt with as the unwinding unit amount
information.However,while the initialweighthasadimensionofmass, theunwindingspeedVhasadimensionof length. In
this case, calculations regarding the remaining amount information and/or the remaining time information cannot be
performed based only on the initial weight, an unwinding speed, and the cumulative time because the units cannot be
unified. In this regard, according to the present invention, information of fineness (weight per unit length) that can be
acquired inadvance is alsoacquiredas the initial amount information. Thismakes it easy to unify theunits in calculationsof
the remaining amount information and/or the remaining time information.
[0106] At least part of the yarn threading time is included in the detection time. For example, the yarn threading timemay
be excluded from the detection time. In this case, however, a process performed by the informationmanagement unit 110
may be complex because information regarding completion of the yarn threading is required. In the present embodiment,
the remaining amount information and/or the remaining time information can be acquired by a relatively easy process.
[0107] Typically, the yarn threading time is much shorter than a time in which the wound package Pw is formed.
Therefore, even when an unwinding speed during the yarn threading is lower than an unwinding speed during the
formation of the wound package, an error of at least one of the remaining amount information and the remaining time
information is sufficiently small. When the yarn threading time is excluded from the detection time, a calculation
result/calculation results of the remaining amount information and/or the remaining time information may be larger than
anactual value/actual values.Whenat least one of the calculation results is larger than at least oneof the actual values, an
actual timing of running out of the yarnY is disadvantageously sooner than an estimated timing of running out of the yarnY
in the yarn supply package Ps. To avoid such a problem, part of the yarn threading time is preferably included in the
detection time.
[0108] The information management unit 110 is arranged to be able to acquire the common initial value regarding yarn
supply packagesPs.On thepremise that theamount of theyarnY included in eachyarn supply packagePs is substantially
the same between all yarn supply packages Ps, it is therefore possible to perform the reset process by using a simple
program as compared to a case where the yarn supply packages Ps have different initial values regarding the amount of
the yarn Y.
[0109] The common initial value is set as a common value regarding the yarn supply package retaining portions 20.
Therefore, even when the yarn supply package retaining portions 20 are provided, the reset process is performed with a
simple program.
[0110] The machine controller 5 generates the sudden replacement information when the predetermined reset
operation is performed for the machine input unit 5a. It is therefore possible to manually perform the reset process when
the operator replaces the yarn supply package Ps at each yarn supply package retaining portion 20.
[0111] The followingwill describemodifications of the above-described embodiment. Themembers 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, the cumulative time is reset to zero as the initial time in the reset process. However, the
disclosure is not limited to this. A value of the initial timemay be a number different from zero. For example, when the
accuracyof estimation is increasedby setting the initial time to beapredetermined valuedifferent fromzero, a value of
the cumulative time may be reset to such a predetermined value in the reset process.
(2) In the embodiment above, the machine controller 5 stores a value of the initial weight WF as the common initial
value of the present invention. However, the disclosure is not limited to this. In addition to or insteadof the initial weight
WF, the machine controller 5 may store an initial value of the remaining time as the common initial value. The initial
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value of the remaining timemaybe input into themachine controller 5 by, e.g., theoperator. The remaining timeand/or
the remaining amount at a reference time point may be calculated based on the initial value of the remaining time.
(3) In the embodiment above, at least one of the remaining amount information and the remaining time information is
acquired by using the initial amount information, the unwinding unit amount information, and the cumulative time
information. However, the disclosure is not limited to this. The remaining amount information and/or the remaining
time informationmay be calculated by using the unwinding start time point information, instead of the cumulative time
information. For example,whenavalue of the above-described remainingweightWr1of the yarn supply packagePs2
is calculated at the time point t1 (reference time point), Wr1may be calculated by using the unwinding start time point
(time point tb2) based on an equation below. Also in this arrangement, a calculation result/calculation results of the
remainingamount information and/or the remaining time information is easily suppressed frombeingdifferent froman
actual value/actual valueswhileat least oneof the remainingamount informationand the remaining time information is
easily acquired. For simplifying the explanation, the equation below assumes that the yarn Y is uninterruptedly
unwound from the unwinding start time point to the reference time point.

[0112] A value of the remaining time tr1 may be calculated based on an equation below.

[0113] In this case, when the reset process is performed, the information management unit 110 deals with, based on a
detection result of the yarn detection sensor 24, a time point at which unwinding of the yarn Y from a new yarn supply
package Ps4 starts as the unwinding start time point regarding the new yarn supply package Ps. In this regard, when the
unwinding of the yarn Y is temporarily stopped for any reason, how long the unwinding of the yarnY is temporarily stopped
(stop time) is required to be taken into consideration. Therefore, to bemore specific, a variable indicating the stop timemay
be included in the equation above.
[0114] (4) The tying process (see S106 in FIG. 5) performed after the sudden replacement may not be necessarily
performedbetween the reset operation and the yarn threading. The tyingprocessmaybeperformed, e.g., before the reset
operation. Alternatively, the tying process may be performed during the yarn threading or after the restart of the winding
process.
[0115] In this regard,when thesudden replacement is performedorwhenanempty yarnsupplyingbobbinBs is replaced
with a new yarn supply package Ps, the new yarn supply package Ps may be left (i.e., tying oversight may occur) without
performing the tying process by the operator. Therefore, the information management unit 110 may determine the tying
oversight asdescribedbelow.The informationmanagementunit 110determineswhetheranodeK is formed inonespindle
9 during the winding process at the spindle 9. For example, after the yarn supply package switching has been performed
latest at the spindle 9 (after the above-described movement information is stored), the information management unit 110
may perform this determination based on whether the above-described position information regarding the spindle 9 is
stored.When it hasbeendetermined thenodeK isnot formed in thespindle9, the informationmanagementunit 110 further
determines whether the remaining time regarding the yarn supply package Ps from which the yarn Y is unwound
decreases to be equal to or less than a predetermined limit time at the spindle 9. When the information management unit
110 has determined that the remaining time is not longer than the limit time, themachine controller 5 controls themachine
outputunit 5b tocause themachineoutputunit 5b tooutput information indicating that the formationof anodeKneeds tobe
done. When it has been determined that a node K is formed in the spindle 9 or when it has been determined that the
remaining time is longer than the limit time, the control for themachine output unit 5b is not performed. In this case, the new
yarn supply package Ps is equivalent to a reserve yarn supply package of the present invention. Furthermore, the yarn
supply packagePs fromwhich the yarn Y is unwound is equivalent to a predetermined yarn supply package of the present
invention. Furthermore, the informationmanagement unit 110 is equivalent to a connection information acquisition unit of
the present invention. Furthermore, the machine controller 5 is equivalent to a second output controller of the present
invention. Furthermore, the machine output unit 5b is equivalent to a second output unit of the present invention.
Alternatively, instead of themachine output unit 5b, themanagement output unit 101bof themanagement device 101may
output the information as described above. In this case, the management device 101 is equivalent to the second output
controller of the present invention, and the management output unit 101b is equivalent to the second output unit of the
present invention.
[0116] (5) In the embodiment above, one yarn supply package Ps (e.g., yarn supply package Ps2) used immediately
before the sudden replacement and another yarn supply package Ps (e.g., yarn supply package Ps4) used immediately
after the sudden replacement are attached to the same package attachment unit 21 and are uninterruptedly used.
However, the disclosure is not limited to this. That is, the one yarn supply packagePs used immediately before the sudden
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replacement and the another yarn supply packagePs used immediately after the sudden replacementmay be attached to
different package attachment units 21and the yarnYmaybeunwound from these yarn supply packagesPs. For example,
the yarn threadingmay be performed so that the yarn Y is unwound from the yarn supply packagePs3 attached to the first
attachment unit 22 after (i) the yarn supply package Ps2 is detached from the second attachment unit 23 and (ii) the yarn
supply packagePs4 is attached to the secondattachment unit 23. In this case,when the reset process (S105) is executed,
the cumulative time regarding the yarn supply packagePs4 attached to the second attachment unit 23 is reset to the initial
time. However, when the start of the unwinding is detected (S107), the yarn supply package switching from the second
attachment unit 23 to the first attachment unit 22 is detected and the reset process (reset process performed in the normal
winding process subsequent to the sudden replacement) regarding the yarn supply package Ps3 attached to the first
attachment unit 22 is performed. Therefore, even when (i) the one yarn supply package Ps used immediately before the
sudden replacement and the another yarn supply package Ps used immediately after the sudden replacement are
attached to the different package attachment units 21 and (ii) the yarn Y is unwound from these yarn supply packages Ps,
the reset process is properly performed. As such, when unwinding of the yarn Y from the yarn supply package Ps3 starts
after the sudden replacement, the reset operation of the step S104 may not be necessarily performed. The following will
describe the reason. In this case, a terminal portion of the yarn Y in the yarn supply package Ps3 is tied with a start end
portion of a yarn Y in the yarn supply package Ps4. Because of this, after the unwinding of the yarn Y from the yarn supply
package Ps3 ends, unwinding of the yarn Y starts from the yarn supply package Ps4 starts (i.e., the yarn supply package
switchingoccurs). At this time, the reset process is performed for the yarn supply packagePs4. Therefore, even if the reset
operation is not performed in this case, no problem occurs in calculations of the remaining amount and/or remaining time
regarding each yarn supply package Ps from which the yarn Y is unwound.
[0117] (6) In the embodiment above, at least the cumulative time (and/or the unwinding start timepoint) regarding oneof
the package attachment units 21 is calculatable at a reference time point. In this regard, one yarn supply packagePs from
which the yarn Y is unwound is attached to the one of the package attachment units 21. Furthermore, by calculating the
cumulative time (and/or the unwinding start timepoint) regarding the other of the packageattachment units 21 at the same
time as that regarding the one of the package attachment units 21, the remaining time may be calculated in regard to the
two packageattachment units 21 at the same time. To achieve this, the informationmanagement unit 110may perform the
following process. For example, when the operator performs the reset operation, the information management unit 110
may reset the cumulative time regarding each of the two package attachment units 21 to an initial time (e.g., zero). When
the yarn supply package replacement is performed in the normal winding process, the information management unit 110
may perform the following process. For example, when the above-described attachment information is input in the
machine input unit 5a, the information management unit 110 may reset the cumulative time regarding one package
attachment unit 21 forwhich the yarn supply package replacement has been performed to an initial time. By doing this, the
remaining time may be calculated in regard to each of the two package attachment units 21. In this case, the information
management unit 110 may estimate a time point (predicted raw yarn disappearance time point) at which all yarn supply
packages Ps retained by the yarn supply package retaining portion 20 at one spindle 9 become empty. The predicted raw
yarn disappearance time point is calculated by adding the remaining time regarding the two package attachment units 21
to a reference time point, regardless of whether a node K is formed. By utilizing the information of the predicted raw yarn
disappearance time point, further advanced control regarding operations such as replacement of the yarn supply
packages Ps or advanced facility operation management is realized. Performing the reset process properly is especially
effective to achieve such management.
[0118] For example, when the information management unit 110 acquires the predicted raw yarn disappearance time
point as described above, themachine controller 5may cause themachine output unit 5b tomake an output for prompting
the operator to replace the yarn supply package Ps at an appropriate timing. For example, the machine controller 5 may
determine whether a replacement notification time point has come. The replacement notification time point is before the
predicted raw yarn disappearance time point regarding the yarn supply package retaining portion 20 at one spindle 9, by a
predetermined time. When the replacement notification time point has come, the machine controller 5 may cause the
machine output unit 5b to output information indicating that the one spindle 9 requires the replacement of the yarn supply
package Ps. The proper execution of the reset process is especially effective to achieve such management. In this case,
themachine controller 5 is equivalent to a first output controller of the present invention, and themachine output unit 5b is
equivalent to a first output unit of the present invention. Alternatively, the above-described outputmaybe performedby the
management output unit 101b of the management device 101. In this case, the management device 101 is equivalent to
the first output controller of the present invention, and themanagement output unit 101b is equivalent to the first output unit
of the present invention. The first output unit and second output unit of the present invention may be identical with each
other or different from each other. The first output controller and second output controller of the present invention may be
identical with each other or different fromeach other. The first output controller and second output controller of the present
invention may be included in the information management unit 110 as described above or may be provided to be
independent from the information management unit 110.
[0119] (7) In the embodiment above, the cumulative time (tin1) regarding the first attachment unit 22 and the cumulative
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time (tin2) regarding thesecondattachment unit 23are calculated independently fromeachother.However, thedisclosure
is not limited to this. For example, the information management unit 110 may be arranged to be able to calculate only the
cumulative time (e.g., tin) regarding one yarn supply package Ps from which the yarn Y is unwound at a reference time
point. Even when only such tin is calculated, the above-described predicted raw yarn disappearance time point is
calculatable as described below. Among the two package attachment units 21, the remaining time regarding one package
attachmentunit 21 towhich theoneyarnsupplypackagePs fromwhich theyarnYisunwound isattached iscalculatableby
using this cumulative time. In this regard, when a new yarn supply package Ps is attached to the other of the two package
attachment units 21, the remaining time regarding the other package attachment unit 21 can be acquired as a constant.
When the new yarn supply package Ps is not attached to the other package attachment unit 21, the remaining time
regarding theother packageattachment unit 21 canbeacquiredas zero. Thepredicted rawyarn disappearance timepoint
is calculated by adding the remaining time of the one package attachment unit 21 to the remaining time of the other
package attachment unit 21.
[0120] (8) In the embodiment above, the machine controller 5 uses the cumulative time information or the unwinding
start time point in order to acquire the remaining amount information and/or the remaining time information. However, the
disclosure is not limited to this. As described below, the machine controller 5 may acquire the remaining amount
information and/or the remaining time information in regard to one yarn supply package Ps from which the yarn Y is
unwound, without utilizing the cumulative time information or the unwinding start time point. For example, when the
remainingamount information isacquired, as the reset process, themachinecontroller 5 stores the initialweightWFofone
yarn supply packagePs in which the unwinding of the yarn Y starts as the remaining amount. In this case, a value ofWF is
identical to an initial value of the present invention. After that, each time a predetermined unit time (e.g., dt) elapses, the
machine controller 5 subtracts a predetermined unit amount acquired by utilizing the unwinding unit amount information
from the remaining amount. This predetermined unit amount is acquired bymultiplying the above-describedA, V, F, and dt
by one another. In this way, each time the predetermined unit time elapses, a value of the remaining amount is updated.
When the remaining time information is acquired, as the reset process, the machine controller 5 stores, as the remaining
time, the initial value (initial remaining time) of the remaining time inwhich the yarnY can be supplied fromone yarn supply
packagePs inwhich the unwinding of the yarn Y starts. For example, a value of the initial remaining time is calculatable by
dividing the initial weightWFby theabove-describedA,V, andF.After that, each time thepredeterminedunit timeelapses,
the machine controller 5 subtracts the predetermined unit time from the remaining time. Because of this, each time the
predetermined unit time elapses, a value of the remaining time is updated. As such, at least one of the remaining amount
information and the remaining time information may be acquired by a simple method. In this modification, the machine
controller 5may acquire the remaining amount information and/or the remaining time information in regard to both the first
attachment unit 22 and the second attachment unit 23. Alternatively, the machine controller 5 may acquire the remaining
amount information and/or the remaining time information in regard to only one yarn supply package Ps from which the
yarn Y is unwound at a reference time point. In this modification, themachine controller 5may not necessarily acquire the
cumulative time information and the unwinding start time point.
[0121] (9) The information management unit 110 may be arranged to be able to store the individual information of one
yarn supply package Ps and information of the unwinding start time point regarding the one yarn supply package Ps in
association with each other. When the yarn supply package switching occurs, the information management unit 110 may
store (i) the individual information of one yarn supply package Ps from which the yarn Y is unwound until immediately
before the occurrence of the yarn supply package switching and (ii) information of an occurrence time point of the yarn
supply package switching in association with each other. The occurrence time point may be dealt with as the unwinding
end time point at which the unwinding of the yarn Y from the one yarn supply package Ps ends. Furthermore, the
information management unit 110 may be arranged to be able to store (i) the individual information of one yarn supply
package Ps detached from a corresponding package attachment unit 21 and (ii) information of a time point at which the
sudden replacement is performed in association with each other, when the sudden replacement occurs. The time point at
which the sudden replacement is performed may be dealt with as the unwinding end time point at which the unwinding of
the yarn Y from the one yarn supply package Ps detached from the corresponding package attachment unit 21 ends.
[0122] (10) In the embodiment above, the informationmanagement unit 110 acquires information of the initial weight of
the yarn Y in each yarn supply package Ps as the initial amount information. However, the disclosure is not limited to this.
For example, the information management unit 110 may acquire information of the initial length of the yarn Y in the yarn
supply package Ps as the initial amount information. In this case, as the remaining amount information, the information
management unit 110may calculate information of the length of the yarnY remaining in the yarn supply packagePs. In the
case above, furthermore, the information management unit 110 may not acquire information of fineness of the yarn Y.
[0123] (11) In the embodiment above, the initial amount information is stored in the informationmanagement unit 110 as
a commonvalue betweenall spindles 9 of the false-twist texturingmachine 1.However, the disclosure is not limited to this.
For example, the spindles 9maybegrouped into plural groups. The informationmanagement unit 110maybearrangedso
that initial amount information is set for each of these groups.
[0124] Alternatively, the information management unit 110 may be arranged so that the initial amount information is
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settable for eachspindle9. In this case, the informationmanagementunit 110maybe further arranged tobeable toacquire
the initial amount information (or information of an initial value of the remaining time) corresponding to each of the yarn
supply packagesPs. Tobemore specific, each timeanewyarn supply packagePs is attached to one yarn supply package
retaining portion 20, the information management unit 110 may be able to acquire the initial amount information, etc.
regarding the new yarn supply package Ps. In this case, among the spindles 9, even when the initial amount of the yarn Y
included in each yarn supply package Ps is different between the yarn supply packages Ps, the reset process can be
properly performed. Furthermore, the reset process can be properly performed for each of the yarn supply package
retaining portions 20.
[0125] (12) In the embodiment above, the operator performs the sudden replacement. However, the disclosure is not
limited to this. The sudden replacement may be performed by, e.g., a later-described creel robot 102 (see FIG. 6; yarn
supply package replacement device of the present invention) . As shown in FIG. 6, a yarn processing facility 100a may
include the creel robot 102 which is arranged to be able to convey one or more yarn supply packages Ps. The creel robot
102 is arranged to be able to: attach each yarn supply packagePs to onepackage attachment unit 21; and detach the yarn
supply package Ps from the one package attachment unit 21. The creel robot 102 may be controlled by a creel controller
102a which is electrically connected to the management device 101. The creel controller 102a may cause the creel robot
102 to perform (i) the yarn supply package replacement in the normal winding process and (ii) the sudden replacement.
The creel controller 102a may generate the above-described sudden replacement information and, transmit this
information to the machine controller 5 in the sudden replacement. The machine controller 5 may acquire the sudden
replacement information in thisway. In this case, theoperatormaybeable tomanuallyperform the reset operation.Whena
new yarn supply package Ps is attached to one package attachment unit 21, the creel controller 102a may transmit the
above-described attachment information to the information management unit 110.
[0126] The yarn processing facility 100amay include awound package conveyance device 103 (see FIG. 6) configured
to collect and convey one fully-wound package Pw in which the winding process ends.
[0127] (13) The yarn processing facility 100or 100amaybeconfigured toperform the reset processasdescribedbelow.
In this regard, each package attachment unit 21may include a replacement detection sensor (not illustrated) for detecting
replacement of each yarn supply package Ps. For example, the replacement detection sensor may be a known
transmissive optical sensor. Furthermore, the machine controller 5 may be configured to perform the reset process
basedonadetection result of the replacementdetectionsensor.When theoperatoror theabove-describedcreel robot102
replaces the yarn supply packagePsat onepackageattachment unit 21, the replacement detection sensor providedat the
one package attachment unit 21 detects whether the yarn supply package exists as described below. That is, when the
yarn supply package Ps which is not replaced yet is attached to the one package attachment unit 21, the replacement
detection sensor detects the yarn supply package Ps existing. After that, when the yarn supply package Ps is detached
from the one package attachment unit 21, the replacement detection sensor detects absence of the yarn supply package
Ps. Subsequently, when a new yarn supply package Ps is attached to the one package attachment unit 21, the
replacement detection sensor detects the yarn supply package Ps existing. As such, when information of changes
(change information) indicating existence, absence, and existence in this order is detected, themachine controller 5 may
perform the reset process for the one package attachment unit 21. That is, themachine controller 5may perform the reset
process when determining that the yarn supply package replacement has been performed.
[0128] In this modification, the machine controller 5 may be configured to perform the reset process only when the
sudden replacement is performed (i.e., when the change information is detectedwhile the winding process is stopped). In
this case, the change information is equivalent to the sudden replacement information of the present invention. Also in the
normal winding process, the machine controller 5 may be configured to perform the reset process when the change
information is detected. In this case, the remaining amount and the remaining time are properly calculated by properly
calculating the cumulative time regarding each package attachment unit 21.
[0129] (14) In the embodiment above, whether the yarn supply package switching has occurred is determined based on
a detection result of the yarn detection sensor 24 including the first detection unit 25 and the second detection unit 26.
However, the disclosure is not limited to this. For example, as shown in FIG. 7, a yarn supplying unit 2a of a false-twist
texturing machine 1amay include, for each spindle 9a, a switching detector 41 which is different in arrangement from the
yarn detection sensor 24. Being similar to the yarn detection sensor 24, the switching detector 41 is equivalent to the
switching detector of the present invention. The switching detector 41 may include, e.g., a supply sensor 42 (unwinding
detector of the present invention) and anodepart sensor 43. Thesupply sensor 42 is arranged to beable to detectwhether
the yarn Y is being supplied from the first attachment unit 22. The node part sensor 43 is arranged to be able to detect a
node K provided to be still at a predetermined position. This arrangement makes it possible to determine that the yarn
supply package 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. Furthermore, fromwhich one of the attachment units, the first attachment unit
22 or the second attachment unit 23, the yarn Y is supplied in the yarn supply package switching is detectable based on a
detection result of the supply sensor 42. In thisway, by using a detection result of the nodeK, it is possible to reliably detect
fromwhichoneof theattachment units, the first attachment unit 22or the secondattachment unit 23, theyarnY is supplied.
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The node part sensor 43 may be arranged to be able to detect a moving node K.
[0130] (15) In the embodiment above, the information management unit 110 determines whether the yarn supply
package switching has occurred based on a detection result of the yarn detection sensor 24 or the switching detector 41.
However, the disclosure is not limited to this. The information management unit 110 may determine whether the yarn
supply package switching has occurred by utilizing, e.g., the predicted unwinding end time point.
[0131] (16)While in the embodiment above the informationmanagement unit 110 is configured to acquire information of
theunwinding speedVbasedon the informationof the rotationnumber of the first feed roller 11, thedisclosure isnot limited
to this. Asanother example, themachine controller 5may store information of the rotation number of the second feed roller
16and informationof the ratioof the rotationnumberof thefirst feed roller 11 to the rotationnumberof thesecond feed roller
16. The information management unit 110 may be configured to acquire the information of an unwinding speed based on
these sets of information. Alternatively, as the unwinding unit amount information, the information management unit 110
maybeconfigured toacquire informationof theweight of theyarnYwhich is unwound from theyarn supply packagePsper
unit time, in place of the information of the unwinding speed. Such information may be input to the machine controller 5 in
advance by, e.g., the operator.
[0132] (17)When the yarn Y is wound onto a winding bobbin Bw at one spindle 9, the informationmanagement unit 110
may acquire information (for the sake of convenience, this will be referred to as winding start information) of the winding
start time point at which the winding of the yarn onto the winding bobbin Bw starts. The information management unit 110
mayacquire information (for the sake of convenience, thiswill be referred to aswinding end information) regarding at least
oneof aplannedwindingend timepoint, aplannedwoundamount, andaplannedwinding timewhicharedescribedbelow.
The planned winding end time point is a planned time point at which the winding of the yarn Yonto the winding bobbin Bw
ends. The planned wound amount is a planned wound amount at the winding bobbin Bw. The planned winding time is a
planned time from thecurrent timepoint to theendof thewindingof theyarnYonto thewindingbobbinBw.Forexample, the
management described below can be performed by acquiring the winding start information and the winding end
information.
[0133] When the above-described predicted unwinding end time point is between the winding start time point and the
plannedwindingend timepoint, the informationmanagementunit 110maypredict that anodeKwill bemixed inonewound
packagePw formedbywinding theyarnYonto thewindingbobbinBw.Alternatively,when the remainingamount regarding
one yarn supply package Ps from which the yarn Y is unwound is smaller than the planned wound amount at the winding
start time point, the information management unit 110 may predict that a node K will be mixed in the one wound package
Pw. Alternatively, when the remaining time regarding the one yarn supply packagePs fromwhich the yarn Y is unwound is
shorter than theplannedwinding timeat thewindingstart timepoint, the informationmanagement unit 110maypredict that
a node K will be mixed in the one wound package Pw. The information management unit 110 may perform at least one of
these three prediction methods.
[0134] When determining that a node K will be mixed in the one wound package Pw, the information management unit
110 may output information indicating that the node K will be mixed in the one wound package Pw. For example, the
machine controller 5 may control the machine output unit 5b to notify the operator that the node K will be mixed in the one
wound package Pw.
[0135] (18)While in the embodiment above the informationmanagement unit 110 includes plural machine controllers 5
and themanagement device 101, the disclosure is not limited to this. The informationmanagement unit 110may include a
computer device (not illustrated) in addition to the machine controllers 5 and the management device 101. Alternatively,
the informationmanagement unit 110may include only themachine controllers 5 or themanagement device 101. In other
words, only one of the machine controllers 5 and the management device 101 may be configured to acquire required
information.
[0136] (19)While in the embodiment above the yarn processing facility 100 has plural false-twist texturing machines 1,
the disclosure is not limited to this. The yarn processing facility 100 may include only one false-twist texturing machine 1.
Furthermore, the management device 101 may not be provided. In this case, the false-twist texturing machine 1 is
equivalent to the yarn processing facility of the present invention.While the false-twist texturingmachine 1 includes plural
spindles9, thedisclosure isnot limited to this. In otherwords, thenumberof spindles9 in the false-twist texturingmachine1
maybeone.Toput it differently, thenumberof yarnsupplypackage retainingportions20 in theyarnsupplyingunit 2maybe
one.
[0137] (20)Thepresent inventionmaybeappliednot to theyarnprocessing 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 processing facility including an air texturing machine (yarn processor) recited in Japanese Laid-Open
Patent Publication No. 2002‑088605.
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Claims

1. A yarn processing facility (100) comprising:

a yarn processor (1) including: a yarn supplying unit (2) capable of supplying at least one yarn (Y); a processing
unit (3) configured to process theat least one yarn (Y) supplied from the yarn supplying unit (2); andawinding unit
(4) configured to formawoundpackage (Pw)bywinding theat least oneyarn (Y)processedby theprocessingunit
(3) onto a winding bobbin (Bw); and
an information management unit (110) configured to manage information regarding the yarn processor (1),
the yarn supplyingunit (2) includingat least oneyarn supply package retaining portion (20) to and fromwhich yarn
supply packages (Ps) each including a yarn (Y) are attachable and detachable,
the at least one yarn supply package retaining portion (20) being able to uninterruptedly supply at least one yarn
(Y)whena terminal portionofayarn (Y) inoneyarnsupplypackage (PsA)among theyarnsupplypackages (Ps) is
connected to a start end portion of a yarn (Y) in another yarn supply package (PsB) among the yarn supply
packages (Ps) from which the yarn (Y) is to be unwound next to the one yarn supply package (PsA),
when a yarn (Y) is unwound from one of the yarn supply packages (Ps), the information management unit (110)
acquiring, at a given reference time point and by means of a calculation, at least one of (i) remaining amount
information regarding a remaining amount of the yarn (Y) in the one of the yarn supply packages (Ps) and (ii)
remaining time information regarding a remaining time in which the yarn (Y) can be supplied from the one of the
yarn supply packages (Ps) at the reference time point, characterized in that
when sudden replacement information indicating execution of sudden replacement in which unwinding of a yarn
(Y) from one of the yarn supply packages (Ps) has started and has not ended yet and the one of the yarn supply
packages (Ps) is replaced with new one of the yarn supply packages (Ps) is acquired, the information manage-
ment unit (110) performing a reset process of resetting the at least one of the remaining amount information and
the remaining time information to a predetermined initial value.

2. The yarnprocessing facility (100) according to claim1,wherein, theat least one yarn supply package retaining portion
(20) includes attachment units (21) to which the yarn supply packages (Ps) are respectively attached,

the yarn supplying unit (2) further includes a switching detector (24, 41) capable of detecting yarn supply package
switching inwhichunwindingofayarn (Y) fromoneof theyarnsupplypackages (Ps)endsandunwindingof ayarn
(Y) fromanother of the yarn supply packages (Ps) starts, the oneof the yarn supply packages (Ps) being attached
to one attachment unit (22) among the attachment units (21), and the another of the yarn supply packages (Ps)
being attached to another attachment unit (23) among the attachment units (21) which is different from the one
attachment unit (22), and
when theswitchingdetector (24,41)detects theyarnsupplypackageswitching, the informationmanagementunit
(110) performs the reset process for the another attachment unit (23).

3. The yarn processing facility (100) according to claim 1 or 2, wherein, the informationmanagement unit (110) is able to
acquire: initial amount information regarding an initial amount of a yarn (Y) in eachof the yarn supply packages (Ps) as
information of the predetermined initial value;

unwinding unit amount information regarding an amount of a yarn (Y) which is unwound from each of the yarn
supply packages (Ps) per unit time; and
cumulative time information regarding a cumulative time in which a yarn (Y) is unwound from one of the yarn
supply packages (Ps), the yarn (Y) being unwound from the oneof the yarn supply packages (Ps) at the reference
time point,
the informationmanagement unit (110) is configured to acquire the at least one of the remaining time information
and the remaining amount information bymeans of a calculation based on at least the initial amount information,
the unwinding unit amount information, and the cumulative time information, and
the information management unit (110) is configured to reset, as the reset process, the at least one of the
remaining amount information and the remaining time information to the predetermined initial value by resetting
the cumulative time to a predetermined initial time.

4. The yarn processing facility (100) according to claim 1 or 2, wherein, the informationmanagement unit (110) is able to
acquire: initial amount information regarding an initial amount of a yarn (Y) in eachof the yarn supply packages (Ps) as
information of the predetermined initial value;
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unwinding unit amount information regarding an amount of a yarn (Y) which is unwound from each of the yarn
supply packages (Ps) per unit time; and
unwinding start time point information regarding an unwinding start time point at which unwinding of a yarn (Y)
from one of the yarn supply packages (Ps) starts, the yarn (Y) being unwound from the one of the yarn supply
packages (Ps) at the reference time point,
the informationmanagement unit (110) is configured to acquire the at least one of the remaining time information
and the remaining amount information in regard to each of the yarn supply packages (Ps) by means of a
calculation based on at least the initial amount information, the unwinding unit amount information, and the
unwinding start time point information, and
the information management unit (110) is configured to reset, as the reset process, the at least one of the
remaining amount information and the remaining time information to the predetermined initial value by acquiring
the unwinding start time point information in regard to the new one of the yarn supply packages (Ps).

5. The yarn processing facility (100) according to claim 3 or 4, wherein, the information management unit (110) is
configured to acquire: information of initial weight and fineness of a yarn (Y) in each of the yarn supply packages (Ps)
as the initial amount information; and
information of an unwinding speed (V) indicating length of a yarn (Y) which is unwound from each of the yarn supply
packages (Ps) per the unit time as the unwinding unit amount information.

6. Theyarnprocessing facility (100)according toanyoneof claims1 to5,wherein, theyarnprocessor (1) is structuredso
thatayarn (Y) isunwound fromoneof theyarnsupplypackages (Ps) inat leastpart of yarn threading time inwhichyarn
threading is performed for the yarn processor (1) after the sudden replacement is performed,

the yarn supplying unit (2) further includes an unwinding detector (24, 42) capable of detecting whether the yarn
(Y) is unwound from the one of the yarn supply packages (Ps),
in order to acquire the at least one of the remaining amount information and the remaining time information, the
information management unit (110) is configured to use information of detection time in which unwinding of the
yarn (Y) from the one of the yarn supply packages (Ps) is detected by the unwinding detector (24, 42), and
the at least part of the yarn threading time is included in the detection time.

7. The yarn processing facility (100) according to any one of claims 1 to 6, wherein, the information management unit
(110) isable toacquireacommon initial valuewhich isacommonvalue regarding theyarnsupplypackages (Ps)as the
predetermined initial value.

8. The yarn processing facility (100) according to claim 7, wherein, the yarn processor (1) is able to simultaneously
process yarns (Y),

the yarn supplying unit (2) includes yarn supply package retaining portions (20), and
the common initial value is set as a common value regarding the yarn supply package retaining portions (20).

9. The yarn processing facility (100) according to any one of claims 1 to 6, wherein, the information management unit
(110) is able to acquire the predetermined initial value corresponding to each of the yarn supply packages (Ps).

10. The yarn processing facility (100) according to claim 9, wherein, the yarn processor (1) is able to simultaneously
process yarns (Y), and
the yarn supplying unit (2) includes yarn supply package retaining portions (20).

11. The yarn processing facility (100) according to any one of claims 1 to 10, wherein, the information management unit
(110) further includes an operation unit (5a) which is operable by an operator and, when a predetermined reset
operation is performed for the operation unit (5a), the information management unit (110) generates the sudden
replacement information.

12. The yarn processing facility (100) according to any one of claims 1 to 11, further comprising a yarn supply package
replacement device (102) capable of executing the sudden replacement, wherein,
the yarn supply package replacement device (102) is able to transmit the sudden replacement information to the
information management unit (110).

13. The yarn processing facility (100) according to any one of claims 1 to 12, wherein, the information management unit
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(110) is configured to acquire information of a predicted raw yarn disappearance time point which is acquired for each
of at least one yarn supply package retaining portion (20) atwhich all of the yarn supply packages (Ps) becomeempty,
basedon the remaining time information regarding theall of the yarn supply packages (Ps) attached to theat least one
yarn supply package retaining portion (20).

14. The yarn processing facility (100) according to claim 13, further comprising: a first output unit (5b) capable of
outputting information; and

a first output controller (5) configured to control the first output unit (5b), wherein,
at a replacement notification time point which is earlier than the predicted raw yarn disappearance time point by a
predetermined time, the first output controller (5) causes the first output unit (5b) to output information prompting
an operator to replace one of the yarn supply packages (Ps) in at least one yarn supply package retaining portion
(20).

15. The yarn processing facility (100) according to any one of claims 1 to 14, further comprising: a connection information
acquisition unit (110) capable of acquiring information regarding whether a terminal portion of a yarn (Y) which is
included in a predetermined yarn supply package (Ps) among the yarn supply packages (Ps) is connected to a start
endportionof a yarn (Y)which is included ina reserve yarnsupply package (Ps) among theyarn supply packages (Ps)
from which the yarn (Y) is to be unwound next to the predetermined yarn supply package (Ps);

a second output unit (5b) capable of outputting information; and
a second output controller (5) configured to control the second output unit (5b), wherein,
when the remaining time regarding the predetermined yarn supply package (Ps) decreases to be equal to or less
than a predetermined limit time while the start end portion is not connected to the terminal portion, the second
output controller (5) causes the secondoutput unit (5b) to output information requestinga connecting operation of
connecting the start end portion to the terminal portion based on information acquired by the connection
information acquisition unit (110).

Patentansprüche

1. Garnverarbeitungsanlage (100), umfassend:

einen Garnverarbeiter (1), der Folgendes einschließt: eine Garnzuführeinheit (2), die fähig ist, mindestens ein
Garn (Y) zuzuführen; eine Verarbeitungseinheit (3), die so konfiguriert ist, dass sie dasmindestens eine von der
Garnzuführeinheit (2) zugeführte Garn (Y) verarbeitet; und eine Aufwickeleinheit (4), die so konfiguriert ist, dass
sie durch Aufwickeln des mindestens einen durch die Verarbeitungseinheit (3) verarbeiteten Garns (Y) auf eine
Aufwickelspule (Bw) ein aufgewickeltes Paket (Pw) bildet; und
eine Informationsverwaltungseinheit (110), die so konfiguriert ist, dass sie Informationen in Bezug auf den
Garnverarbeiter (1) verwaltet,
wobei die Garnzuführeinheit (2) mindestens einen Garnzuführungspaketrückhalteabschnitt (20) einschließt an
und von dem Garnzuführungspakete (Ps), die jeweils ein Garn (Y) einschließen, befestigt und abgenommen
werden können,
wobei der mindestens eine Garnzuführungspaketrückhalteabschnitt (20) in der Lage ist, ununterbrochen
mindestens ein Garn (Y) zuzuführen, wenn ein Endabschnitt eines Garns (Y) in einem Garnzuführungspaket
(PsA) unter denGarnzuführungspaketen (Ps)mit einemAnfangsendabschnitt einesGarns (Y) in einemanderen
Garnzuführungspaket (PsB) unter den Garnzuführungspaketen (Ps) verbunden ist, von dem das Garn (Y) nach
dem einen Garnzuführungspaket (PsA) abgewickelt werden soll,
wobei, wenn ein Garn (Y) von einem der Garnzuführungspakete (Ps) abgewickelt wird, die Informationsver-
waltungseinheit (110) zu einem gegebenen Referenzzeitpunkt undmittels einer Berechnung, mindestens eines
erfasst von (i) Informationen zur verbleibenden Menge in Bezug auf eine verbleibende Menge des Garns (Y) in
dem einen der Garnzuführungspakete (Ps) und (ii) Informationen zur verbleibenden Zeit in Bezug auf eine
verbleibende Zeit, in der das Garn (Y) von dem einen der Garnzuführungspakete (Ps) zum Referenzzeitpunkt
zugeführt werden kann, dadurch gekennzeichnet ist, dass,
wenn Informationen zum plötzlichen Austausch, die Ausführung von plötzlichem Austausch angeben, bei dem
Abwickeln einesGarns (Y) von einemderGarnzuführungspakete (Ps) begonnen hat und noch nicht geendet hat
und das eine der Garnzuführungspakete (Ps) durch ein neues der Garnzuführungspakete (Ps) ausgetauscht
wird, erfasstwerden, die Informationsverwaltungseinheit (110) einenZurücksetzvorgangdesZurücksetzens der
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mindestens einen der Informationen zur verbleibendenMenge und der Informationen zur verbleibenden Zeit auf
einen vorbestimmten Anfangswert durchführt.

2. Garnverarbeitungsanlage (100) nach Anspruch 1, wobei der mindestens eine Garnzuführungspaketrückhalteab-
schnitt (20) Befestigungseinheiten (21) einschließt, an denen die Garnzuführungspakete (Ps) jeweils befestigt
werden,

wobei die Garnzuführeinheit (2) weiter einen Umschaltdetektor (24, 41) einschließt, der fähig ist, Umschalten
eines Garnzuführungspakets zu erkennen, in dem Abwickeln eines Garns (Y) von einem der Garnzuführungs-
pakete (Ps) endet und Abwickeln eines Garns (Y) von einem anderen der Garnzuführungspakete (Ps) beginnt,
wobei das eine der Garnzuführungspakete (Ps) an einer Befestigungseinheit (22) unter den Befestigungs-
einheiten (21) befestigt ist unddasanderederGarnzuführungspakete (Ps) aneiner anderenBefestigungseinheit
(23) unter den Befestigungseinheiten (21), die von der einen Befestigungseinheit (22) unterschiedlich ist,
befestigt ist, und
wenn der Umschaltdetektor (24, 41) das Umschalten des Garnzuführungspakets erkennt, die Informationsver-
waltungseinheit (110) den Zurücksetzvorgang für die andere Befestigungseinheit (23) durchführt.

3. Garnverarbeitungsanlage (100) nachAnspruch 1 oder 2, wobei die Informationsverwaltungseinheit (110) in der Lage
ist Folgendes zu erfassen: Informationen zur anfänglichenMenge in Bezug auf eine anfänglicheMenge einesGarns
(Y) in jedem der Garnzuführungspakete (Ps) als Informationen des vorbestimmten Anfangswerts;

Mengeninformationen einer Abwickeleinheit in Bezug auf eine Menge eines Garns (Y), das von jedem der
Garnzuführungspakete (Ps) pro Zeiteinheit abgewickelt wird; und
kumulative Zeitinformationen in Bezug auf eine kumulative Zeit, in der ein Garn (Y) von einem der Garnzufüh-
rungspakete (Ps) abgewickelt wurde, wobei das Garn (Y) von dem einen der Garnzuführungspakete (Ps) zum
Referenzzeitpunkt abgewickelt wird,
wobei die Informationsverwaltungseinheit (110) so konfiguriert ist, dass sie die mindestens eine der Informatio-
nen zur verbleibenden Zeit und der Informationen zur verbleibendenMengemittels einer Berechnung basierend
auf mindestens den Informationen zur anfänglichen Menge, den Mengeninformationen einer Abwickeleinheit
und den kumulativen Zeitinformationen erfasst, und
die Informationsverwaltungseinheit (110) so konfiguriert ist, dass sie als den Zurücksetzvorgang diemindestens
eine der Informationen zur verbleibenden Menge und der Informationen zur verbleibenden Zeit auf den vorbe-
stimmtenAnfangswert durchZurücksetzen der kumulativenZeit auf eine vorbestimmteAnfangszeit zurücksetzt.

4. Garnverarbeitungsanlage (100) nachAnspruch 1 oder 2, wobei die Informationsverwaltungseinheit (110) in der Lage
ist, Folgendes zu erfassen: Informationen zur anfänglichenMenge inBezug auf eine anfänglicheMenge einesGarns
(Y) in jedem der Garnzuführungspakete (Ps) als Informationen des vorbestimmten Anfangswerts;

Mengeninformationen einer Abwickeleinheit in Bezug auf eine Menge eines Garns (Y), das von jedem der
Garnzuführungspakete (Ps) pro Zeiteinheit abgewickelt wurde; und
Informationen zum Abwickelstartzeitpunkt in Bezug auf einen Abwickelstartzeitpunkt an dem Abwickeln eines
Garns (Y) von einem der Garnzuführungspakete (Ps) beginnt, wobei das Garn (Y) von dem einen der
Garnzuführungspakete (Ps) zum Referenzzeitpunkt abgewickelt wird,
wobei die Informationsverwaltungseinheit (110) so konfiguriert ist, dass sie die mindestens eine der Informatio-
nen zur verbleibenden Zeit und der Informationen zur verbleibenden Menge in Bezug auf jedes der Garnzufüh-
rungspakete (Ps) mittels einer Berechnung basierend auf mindestens den Informationen zur anfänglichen
Menge, den Mengeninformationen einer Abwickeleinheit und den Informationen zum Abwickelstartzeitpunkt
erfasst, und
die Informationsverwaltungseinheit (110) so konfiguriert ist, dass sie als den Zurücksetzvorgang diemindestens
eine der Informationen zur verbleibenden Menge und der Informationen zur verbleibenden Zeit auf den vorbe-
stimmtenAnfangswert durchErfassender InformationenzumAbwickelstartzeitpunkt inBezugauf dasneueeine
der Garnzuführungspakete (Ps) zurücksetzt.

5. Garnverarbeitungsanlage (100) nach Anspruch 3 oder 4, wobei die Informationsverwaltungseinheit (110) so
konfiguriert ist, dass sie Folgendes erfasst: Informationen des anfänglichen Gewichts und der Feinheit eines Garns
(Y) in jedem der Garnzuführungspakete (Ps) als die Informationen zur anfänglichen Menge; und
Informationen einer Abwickelgeschwindigkeit (V), die Länge eines Garns (Y) angibt, das von jedem der Garnzufüh-
rungspakete (Ps) pro Zeiteinheit abgewickelt wird, als die Mengeninformationen einer Abwickeleinheit.
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6. Garnverarbeitungsanlage (100) nach einem der Ansprüche 1 bis 5, wobei der Garnverarbeiter (1) so strukturiert ist,
dass ein Garn (Y) von einem der Garnzuführungspakete (Ps) mindestens als Teil einer Garneinfädelzeit abgewickelt
wird, in der Garneinfädeln für den Garnverarbeiter (1) durchgeführt wird, nachdem plötzlicher Austausch durchge-
führt wurde,

wobei dieGarnzuführeinheit (2) weiter einen Abwickeldetektor (24, 42) einschließt, der fähig ist, zu erkennen, ob
das Garn (Y) von dem einen der Garnzuführungspakete (Ps) abgewickelt wird,
um die mindestens eine der Informationen zur verbleibenden Menge und der Informationen zur verbleibenden
Zeit zu erfassen, wobei die Informationsverwaltungseinheit (110) so konfiguriert ist, dass sie Informationen zur
Erkennungszeit verwendet, in derAbwickelndesGarns (Y) vondemeinenderGarnzuführungspakete (Ps)durch
den Abwickeldetektor (24, 42) erkannt wird, und
mindestens der Teil der Garneinfädelzeit in der Erkennungszeit eingeschlossen ist.

7. Garnverarbeitungsanlage (100)nacheinemderAnsprüche1bis6,wobei die Informationsverwaltungseinheit (110) in
der Lage ist, als den vorbestimmten Anfangswert einen gemeinsamen Anfangswert zu erfassen, der ein gemein-
samer Wert in Bezug auf die Garnzuführungspakete (Ps) ist.

8. Garnverarbeitungsanlage (100)nachAnspruch7,wobei derGarnverarbeiter (1) inderLage ist,Garne (Y)gleichzeitig
zu verarbeiten,

die Garnzuführeinheit (2) Garnzuführungspaketrückhalteabschnitte (20) einschließt und
der gemeinsame Anfangswert als ein gemeinsamer Wert in Bezug auf die Garnzuführungspaketrückhalteab-
schnitte (20) eingestellt wird.

9. Garnverarbeitungsanlage (100)nacheinemderAnsprüche1bis6,wobei die Informationsverwaltungseinheit (110) in
der Lage ist, den vorbestimmten Anfangswert zu erfassen, der jedem der Garnzuführungspakete (Ps) entspricht.

10. Garnverarbeitungsanlage (100)nachAnspruch9,wobei derGarnverarbeiter (1) inderLage ist,Garne (Y)gleichzeitig
zu verarbeiten und
die Garnzuführeinheit (2) Garnzuführungspaketrückhalteabschnitte (20) einschließt.

11. Garnverarbeitungsanlage (100) nach einemder Ansprüche 1 bis 10, wobei die Informationsverwaltungseinheit (110)
weiter eine Betriebseinheit (5a) einschließt, die von einer Bedienungsperson bedient werden kann, und wenn eine
vorbestimmteZurücksetzoperation fürdieBetriebseinheit (5a)durchgeführtwird,die Informationsverwaltungseinheit
(110) die Informationen zum plötzlichen Austausch generiert.

12. Garnverarbeitungsanlage (100) nach einem der Ansprüche 1 bis 11, weiter umfassend eine Garnzuführungs-
paketaustauschvorrichtung (102), die fähig ist, den plötzlichen Austausch auszuführen, wobei
dieGarnzuführungspaketaustauschvorrichtung (102) inderLage ist, die InformationenzumplötzlichenAustauschan
die Informationsverwaltungseinheit (110) zu übertragen.

13. Garnverarbeitungsanlage (100) nach einemder Ansprüche 1 bis 12, wobei die Informationsverwaltungseinheit (110)
so konfiguriert ist, dass sie Informationeneines vorhergesagtenRohgarnauslaufszeitpunkts erfasst, die für jedendes
mindestens einen Garnzuführungspaketrückhalteabschnitts (20) erfasst werden, zu dem alle der Garnzuführungs-
pakete (Ps) leer werden, basierend auf den Informationen zur verbleibenden Zeit in Bezug auf alle der Garnzufüh-
rungspakete (Ps), die an dem mindestens einen Garnzuführungspaketrückhalteabschnitt (20) befestigt sind.

14. Garnverarbeitungsanlage (100) nach Anspruch 13, weiter umfassend: eine erste Ausgabeeinheit (5b), die fähig ist
zum Ausgeben von Informationen; und

eine erste Ausgabesteuerung (5), die so konfiguriert ist, dass sie die erste Ausgabeeinheit (5b) steuert, wobei
zu einem Zeitpunkt der Austauschbenachrichtigung, der um eine vorbestimmte Zeit früher ist als der vorher-
gesagteRohgarnauslaufszeitpunkt, die ersteAusgabesteuerung (5) bewirkt, dass die ersteAusgabeeinheit (5b)
Informationen ausgibt, die eine Bedienungsperson auffordern, eines der Garnzuführungspakete (Ps) inmindes-
tens einem Garnzuführungspaketrückhalteabschnitt (20) auszutauschen.

15. Garnverarbeitungsanlage (100) nach einemderAnsprüche 1 bis 14,weiter umfassend: eineErfassungseinheit (110)
von Verbindungsinformationen, die fähig ist Informationen in Bezug darauf zu erfassen, ob ein Endabschnitt eines
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Garns (Y), der in einem vorbestimmten Garnzuführungspaket (Ps) unter den Garnzuführungspaketen (Ps) einge-
schlossen ist, mit einemAnfangsendabschnitt eines Garns (Y) verbunden ist, der in einemReservegarnzuführungs-
paket (Ps) unter den Garnzuführungspaketen (Ps) eingeschlossen ist, von dem das Garn (Y) nach dem vorbe-
stimmten Garnzuführungspaket (Ps) abgewickelt werden soll;

eine zweite Ausgabeeinheit (5b), die fähig ist zum Ausgeben von Informationen; und
eine zweiteAusgabesteuerung (5), die so konfiguriert ist, dass sie die zweite Ausgabeeinheit (5b) steuert, wobei,
wenn die verbleibende Zeit in Bezug auf das vorbestimmte Garnzuführungspaket (Ps) während der Anfangs-
endabschnitt nicht mit dem Endabschnitt verbunden ist, so weit abnimmt, dass sie gleich oder weniger als eine
vorbestimmte Grenzzeit ist, die zweite Ausgabesteuerung (5) bewirkt, dass die zweite Ausgabeeinheit (5b)
Informationen ausgibt, die eine Verbindungsoperation des Verbindens des Anfangsendabschnitts mit dem
Endabschnitt anfordert, basierend auf Informationen, die durch der Erfassungseinheit von Verbindungsinfor-
mationen (110) erfasst wurden.

Revendications

1. Installation (100) de traitement de fil comprenant :

un processeur (1) de fil incluant : une unité (2) de fourniture de fil apte à fournir au moins un fil (Y) ; une unité de
traitement (3) configurée pour traiter le aumoins un fil (Y) fourni depuis l’unité (2) de fourniture de fil ; et une unité
d’enroulement (4) configurée pour former un enroulement enroulé (Pw) en enroulant le au moins un fil (Y) traité
par l’unité (3) de traitement sur une bobine d’enroulement (Bw) ; et
une unité (110) de gestion d’informations configurée pour gérer des informations concernant le processeur (1) de
fil,
l’unité (2) de fourniture de fil incluant au moins une portion (20) de retenue d’enroulement de fourniture de fil à
laquelle des enroulements (Ps) de fourniture de fil, incluant chacun un fil (Y), sont aptes à être attachés et de
laquelle ces derniers sont aptes à être détachés,
la au moins une portion (20) de retenue d’enroulement de fourniture de fil étant apte à fournir, de façon
ininterrompue, au moins un fil (Y) lorsqu’une portion terminale d’un fil (Y) dans un enroulement (PsA) de
fourniture de fil parmi les enroulements (Ps) de fourniture de fil est reliée à une portion d’extrémité de départ d’un
fil (Y) dans un autre enroulement (PsB) de fourniture de fil parmi les enroulements (Ps) de fourniture de fil duquel
le fil (Y) doit être déroulé à côté du un enroulement (PsA) de fourniture de fil,
lorsqu’un fil (Y) est déroulé de l’un des enroulements (Ps) de fourniture de fil, l’unité (110) de gestion
d’informations acquérant, à un instant de référence donné et au moyen d’un calcul, au moins une parmi (i)
une information dequantité restante concernant une quantité restante du fil (Y) dans le undes enroulements (Ps)
de fourniture de fil, et (ii) une information de temps restant concernant un temps restant pendant lequel le fil (Y)
peut être fourni depuis leundesenroulements (Ps) de fournituredefil à l’instant de référence,caractériséeence
que
quand sont acquises des informations de remplacement soudain indiquant l’exécution d’un remplacement
soudain lors duquel le déroulement d’un fil (Y) depuis l’un des enroulements (Ps) de fourniture de fil a commencé
et n’est pas encore terminé et le un des enroulements (Ps) de fourniture de fil est remplacé par un nouvel
enroulement parmi lesenroulements (Ps) de fourniture defil, l’unité (110) degestiond’informationsmet enœuvre
unprocessusde réinitialisationconsistantà réinitialiser laaumoinsuneparmi l’informationdequantité restanteet
l’information de temps restant à une valeur initiale prédéterminée.

2. Installation (100) de traitement de fil selon la revendication 1, dans laquelle, la au moins une portion (20) de retenue
d’enroulement de fourniture de fil inclut des unités d’attache (21) auxquelles sont respectivement attachés les
enroulements (Ps) de fourniture de fil,

l’unité (2) de fourniture de fil inclut en outre un détecteur de commutation (24, 41) apte à détecter la commutation
d’enroulement de fourniture de fil lors de laquelle le un déroulement d’un fil (Y) depuis l’un des enroulements (Ps)
de fourniture defil prend finet le déroulement d’un fil (Y) depuis unautredesenroulements (Ps) de fournituredefil
commence, le un des enroulements (Ps) de fourniture de fil étant attaché à une unité d’attache (22) parmi les
unités d’attache (21), et l’autre des enroulements (Ps) de fourniture de fil étant attaché àuneautre unité d’attache
(23) parmi les unités d’attache (21) qui est différente de la une unité d’attache (22), et
lorsque le détecteur de commutation (24, 41) détecte la commutation d’enroulement de fourniture de fil, l’unité
(110) de gestion d’informations met en œuvre le processus de réinitialisation pour l’autre unité d’attache (23).
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3. Installation (100) de traitement de fil selon la revendication 1 ou la revendication 2, dans laquelle, l’unité (110) de
gestion d’informations est apte à acquérir : une information de quantité initiale concernant une quantité initiale d’un fil
(Y) dans chacun des enroulements (Ps) de fourniture de fil en tant qu’information de la valeur initiale prédéterminée ;

une information de quantité d’unité de déroulement concernant une quantité d’un fil (Y) qui est déroulé de chacun
des enroulements (Ps) de fourniture de fil par unité de temps ; et
une information de temps cumulé concernant un temps cumulé pendant lequel un fil (Y) est déroulé de l’un des
enroulements (Ps) de fourniture de fil, le fil (Y) étant déroulé du un des enroulements (Ps) de fourniture de fil à
l’instant de référence,
l’unité (110) de gestion d’informations est configurée pour acquérir la aumoins une parmi l’information de temps
restant et l’information de quantité restante aumoyen d’un calcul sur la base d’aumoins l’information de quantité
initiale, l’information de quantité d’unité de déroulement, et l’information de temps cumulé, et
l’unité (110) de gestion d’informations est configurée pour réinitialiser, en tant que processus de réinitialisation, la
au moins une parmi l’information de quantité restante et l’information de temps restant à la valeur initiale
prédéterminée en réinitialisant le temps cumulé à un temps initial prédéterminé.

4. Installation (100) de traitement de fil selon la revendication 1 ou la revendication 2, dans laquelle, l’unité (110) de
gestion d’informations est apte à acquérir : une information de quantité initiale concernant une quantité initiale d’un fil
(Y) dans chacun des enroulements (Ps) de fourniture de fil en tant qu’information de la valeur initiale prédéterminée ;

une information de quantité d’unité de déroulement concernant une quantité d’un fil (Y) qui est déroulé de chacun
des enroulements (Ps) de fourniture de fil par unité de temps ; et
une information d’instant de début de déroulement concernant un instant de début de déroulement auquel
commence le déroulement d’un fil (Y) depuis l’un des enroulements (Ps) de fourniture de fil, le fil (Y) étant déroulé
du un des enroulements (Ps) de fourniture de fil à l’instant de référence,
l’unité (110) de gestion d’informations est configurée pour acquérir la aumoins une parmi l’information de temps
restant et l’information de quantité restante concernant chacun des enroulements (Ps) de fourniture de fil au
moyen d’un calcul sur la base d’au moins l’information de quantité initiale, l’information de quantité d’unité de
déroulement, et l’information d’instant de début de déroulement, et
l’unité (110) de gestion d’informations est configurée pour réinitialiser, en tant que processus de réinitialisation, la
au moins une parmi l’information de quantité restante et l’information de temps restant à la valeur initiale
prédéterminée en acquérant l’information d’instant de début de déroulement concernant le nouvel enroulement
des enroulements (Ps) de fourniture de fil.

5. Installation (100) de traitement de fil selon la revendication 3 ou la revendication 4, dans laquelle, l’unité (110) de
gestion d’informations est configurée pour acquérir : une information de poids initial et de finesse d’un fil (Y) dans
chacun des enroulements (Ps) de fourniture de fil en tant qu’information de quantité initiale ; et
une information d’une vitesse de déroulement (V) indiquant la longueur d’un fil (Y) qui est déroulé depuis chacun des
enroulements (Ps) de fourniture de fil par l’unité de temps en tant qu’information de quantité d’unité de déroulement.

6. Installation (100) de traitement de fil selon l’une quelconque des revendications 1 à 5, dans laquelle le processeur (1)
de fil est structuré de telle sorte qu’un fil (Y) est déroulé de l’un des enroulements (Ps) d’alimentation fil dans aumoins
unepartie de tempsd’enfilage de fil lors duquel unenfilage de fil estmis enœuvre pour le processeur (1) de fil après la
mise en œuvre du remplacement soudain,

l’unité (2) de fourniture de fil inclut en outre un détecteur (24, 42) de déroulement apte à détecter si le fil (Y) est
déroulé depuis le un des enroulements (Ps) de fourniture de fil,
afin d’acquérir la au moins une parmi l’information de quantité restante et l’information de temps restant, l’unité
(110) de gestion d’informations est configurée pour utiliser une information de temps de détection pendant lequel
un déroulement du fil (Y) depuis le un des enroulements (Ps) de fourniture de fil est détecté par le détecteur (24,
42) de déroulement, et
la au moins une partie du temps d’enfilage de fil est incluse dans le temps de détection.

7. Installation (100) de traitement de fil selon l’une quelconque des revendications 1 à 6, dans laquelle, l’unité (110) de
gestion d’informations est apte à acquérir une valeur initiale commune qui est une valeur commune concernant les
enroulements (Ps) de fourniture de fil en tant que valeur initiale prédéterminée.

8. Installation (100) de traitement de fil selon la revendication 7, dans laquelle le processeur (1) de fil est apte à traiter
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simultanément des fils (Y),

l’unité (2) de fourniture de fil inclut des portions (20) de retenue d’enroulement de fourniture de fil, et
la valeur initiale commune est définie comme une valeur commune concernant les portions (20) de retenue
d’enroulement de fourniture de fil.

9. Installation (100) de traitement de fil selon l’une quelconque des revendications 1 à 6, dans laquelle, l’unité (110) de
gestion d’informations est apte à acquérir la valeur initiale prédéterminée correspondant à chacun des enroulements
(Ps) de fourniture de fil.

10. Installation (100) de traitement de fil selon la revendication 9, dans laquelle le processeur (1) de fil est apte à traiter
simultanément des fils (Y), et
l’unité (2) de fourniture de fil inclut des portions (20) de retenue d’enroulement de fourniture de fil.

11. Installation (100) de traitement de fil selon l’une quelconque des revendications 1 à 10, dans laquelle l’unité (110) de
gestion d’informations inclut en outre une unité (5a) d’actionnement qui peut être actionnée par un opérateur et,
lorsqu’une opération de réinitialisation prédéterminée est mise en œuvre pour l’unité (5a) d’actionnement, l’unité
(110) de gestion d’informations génère l’information de remplacement soudain.

12. Installation (100) de traitement de fil selon l’une quelconque des revendications 1 à 11, comprenant en outre un
dispositif (102) de remplacement d’enroulement de fourniture de fil apte àmettre enœuvre le remplacement soudain,
dans laquelle
le dispositif (102) de remplacement d’enroulement de fourniture de fil est apte à transmettre l’information de
remplacement soudain à l’unité (110) de gestion d’informations.

13. Installation (100) de traitement de fil selon l’une quelconque des revendications 1 à 12, dans laquelle l’unité (110) de
gestion d’informations est configurée pour acquérir des informations d’un instant dedisparition de fil brut prédit qui est
acquis pour chacune d’au moins une portion (20) de retenue d’enroulement de fourniture de fil auquel tous les
enroulements (Ps) de fourniture de fil deviennent vides, sur la base de l’information de temps restant concernant la
totalité des enroulements (Ps) de fourniture de fil attachés à la aumoins uneportion (20) de retenued’enroulement de
fourniture de fil.

14. Installation (100) de traitement de fil selon la revendication 13, comprenant enoutre : unepremière unité de sortie (5b)
apte à délivrer en sortie des informations ; et
un premier dispositif (5) de commande de sortie configuré pour commander la première unité de sortie (5b), dans
laquelle, à un instant de notification de remplacement qui est antérieur à l’instant de disparition de fil brut prédit d’un
temps prédéterminé, le premier dispositif (5) de commande de sortie amène la première unité de sortie (5b) à délivrer
en sortie des informations invitant un opérateur à remplacer l’un des enroulements (Ps) de fourniture de fil dans au
moins une portion (20) de retenue d’enroulement de fourniture de fil.

15. Installation (100) de traitement de fil selon l’une quelconque des revendications 1 à 14, comprenant en outre : une
unité (110) d’acquisition d’informations de liaison apte à acquérir des informations pour savoir si uneportion terminale
d’un fil (Y) qui est inclus dans un enroulement (Ps) de fourniture de fil prédéterminé parmi les enroulements (Ps) de
fourniture de fil est reliée à une portion d’extrémité de départ d’un fil (Y) qui est inclus dans un enroulement (Ps) de
fourniture de fil de réserve parmi les enroulements (Ps) de fourniture de fil duquel le fil (Y) doit être déroulé à côté de
l’enroulement (Ps) de fourniture de fil prédéterminé ;

une seconde unité de sortie (5b) apte à délivrer en sortie des informations ; et
un second dispositif (5) de commande de sortie configuré pour commander la seconde unité de sortie (5b), dans
laquelle,
lorsque le temps restant concernant l’enroulement (Ps)de fournituredefil prédéterminédiminuepourêtreégalou
inférieur à un temps limite prédéterminé alors que la portion d’extrémité de départ n’est pas reliée à la portion
terminale, le second dispositif (5) de commande de sortie amène la seconde unité de sortie (5b) à délivrer en
sortie des informationsdemandant uneopérationde liaisonconsistant à relier la portiond’extrémitédedépart à la
portion terminale sur la base d’informations acquises par l’unité (110) d’acquisition d’informations de liaison.
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