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Description
Field of the Invention

[0001] The present invention relates to a method of
manufacturing a package in an automatic winder and a
yarn winder according to the preamble of claim 1 and 3,
respectively..

Background of the Invention

[0002] An automatic winder as disclosed in the Unex-
amined Japanese Utility Model Application Publication
No. 5-5768 comprises a plurality of winding units each
of which splices a large number of yarns together which
are wound around yarn supplying bobbins, while elimi-
nating defects in the yarns, to rewind the spliced yarns
around a cone-like winding bobbin. In each winding unit,
when the yarn is rewound around the winding bobbin,
the length of the yarnis measured. Then, once a package
with a predetermined length of yarnis obtained, this pack-
age is cut off. Then, the package is weighed to determine
whether or not it has a predetermined package weight.
If, for example, the weight of the package is insufficient,
a timer is used to increase (correct) the amount of yarn
rewound so as to compensate for the insufficiency.
[0003] However, when the weight of the package is
actually measured to correct the amount of yarn rewound
after the package with the predetermined length of yarn
has been obtained, various processes are required in-
cluding the process of cutting off the package, the weight-
ing process, and the attaching process. Accordingly, a
long time is required to obtain the desired package. This
disadvantageously results in a low productivity.

[0004] DE-A-2216 960 discloses a method for contin-
uously determining the yarn length rewound. Each wind-
ing unit stops when the target yarn length is wound on
the package. When all packages have reached the target
yarn length the whole winding operation is terminated,
meaning after the last finished package. Since the rota-
tion number of a winding drum is determined by an in-
ductive sensor, a slippage between the drum and the
corresponding package is not considered. Additional fac-
tors as yarn tension affecting the yarn length are also not
considered.

[0005] According to US-A-4 447 955 a slippage occur-
ring in a winding unit is considered to produce packages
of only very slight differences of the yarn length. To ac-
complish this a plurality of data have to be picked up and
to be evaluated to obtain an additional length caused by
a slippage.

[0006] US-A-3 739 996 discloses a measuring appa-
ratus for estimating the total yarn length of a full package
on the basis of measuring the total number of rotations
of the yarn traversing drum or its drive motor with reduced
error to consider a slippage.

[0007] An error existing at the beginning or each be-
ginning of a rewinding operation is compensated by a
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delayed start of counting. An error occurring during the
rewinding is not considered. Problems in the mechanical
connection between for example the yarn traversing
drum and the drive motor affecting the counting during
the whole rewinding are also not considered.

Summary of the Invention

[0008] Itisanobjectof the presentinventiontoimprove
productivity by quickly completing corrections of the
amount of yarn rewound which corrections are required
to obtain the desired package.

[0009] In the prior art of yarn winders it has been con-
sidered that the total number of package rotations re-
quired to complete the rewinding and the weight of the
package do not have an accurate proportional relation-
ship even though they may have a certain degree of such
a relationship. Thus, measures have been taken to exe-
cute, for example, a process of actually measuring the
weight of the package after the rewinding has been com-
pleted and then to compensate for insufficiency by in-
creasing the amount of yarn rewound. However, the re-
sults of the repetition of various tests indicate that in a
group composed of a plurality of winding units, the total
number of package rotations during rewinding has a
strong correlation with the package weight obtained after
the rewinding has been completed. That is, it has been
found out thatthe package weight obtained after the com-
pletion of the rewinding decreases consistently with the
total number of package rotations during the rewinding
and that the package weight obtained after the comple-
tion of the rewinding increases consistently with the total
number of package rotations during the rewinding. A var-
iation in package weight among the winding units is as-
sumed to be aresult of amechanical errorin each winding
unit, which causes a slip page between the package and
the winding drum driving the surface of the package to
prevent the rotation of the winding drum and the rotation
of the package from having a one-to-one correspond-
ence. Thus, by predicting the package weight obtained
after the completion of the rewinding, it is possible to
quickly complete corrections such as an increase in the
amount of yarn rewound which corrections are carried
out to obtain the desired package, This also improves
productivity.

[0010] The problem underlying the method of manu-
facturing a package is solved by the features defined in
the characterizing portion of claim 1..

[0011] The above configuration enables a reduction in
a variation in weight among a plurality of packages pro-
duced in parallel. This makes it possible to prevent the
package weight from being excessively large or small.
Further, since the amount of yarn rewound is corrected
during rewinding, the productivity is improved.

[0012] Preferably the amount of yarn rewound is cor-
rected on the basis of a standard deviation of the total
number of package rotations during rewinding. This con-
figuration enables a variation in package weight to be
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sufficiently reduced.

[0013] The problem underlying the yarn winder is
solved by the features defined in the characterizing por-
tion of claim 3..

[0014] With the above configuration, for each winding
unit, the package weight obtained after the completion
of the rewinding can be predicted on the basis of a var-
iation in package weight during rewinding. Thus, by ad-
justing the amount of yarn rewound in each winding unit,
it is possible to reduce a variation in package weight
among the winding units in each group. Further, since
the amount of yarn rewound is corrected during the re-
winding, the productivity is improved.

[0015] Preferably the variation determining means de-
termines the variation from a standard deviation of the
total number of package rotations. With this configura-
tion, for each winding unit, the package weight obtained
after the completion of rewinding can be relatively accu-
rately predicted on the basis of a variation in package
weight during the rewinding.

[0016] Preferably the frame control device has rewind-
ing amount correcting means for correcting the amount
of yarn rewound for each winding unit on the basis of the
variation in package weight determined by the variation
determining means so as to reduce avariation in package
weight which may remain after the rewinding has been
completed. This configuration enables a variation in
package weight among the winding units to be automat-
ically reduced without the intervention of an operator.
Further, since the amount of yarn rewound is corrected
during the rewinding, the productivity is improved.
[0017] Additionally the frame control device has pref-
erably variation coefficient determining means for deter-
mining a coefficient of variation among the winding units
in the group on the basis of the total numbers of package
rotations and if the coefficient of variation is less than a
predetermined value, prohibiting the rewinding amount
correcting means from correcting the amount of yarn re-
wound. This configuration enables the degree of devia-
tion to be determined using the coefficient of variation. It
is thus possible to prevent the correction of the amount
of yarn rewound from being uselessly carried out even
though they are actually not effective.

[0018] Furthermore the frame control device has pref-
erably variation displaying means for directly and/or in-
directly displaying, in a graph, the total number of pack-
age rotations for each of the winding units in the group.
This configuration enables the operator to easily under-
stand the degree of the deviation of the total number of
package rotations in each winding unit.

[0019] Additionally the frame control device has pref-
erably error notifying means for identifying a winding unit
for which the total number of package rotations deviates,
by at least a predetermined value, from an average of
the total numbers of package rotations for all the winding
units in the group and notifying an operator of this winding
unit. This configuration enables early detection of awind-
ing unit performing an erroneous rewinding operation.
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Consequently, adequate measures can subsequently be
taken.

Brief Description of the Drawings
[0020]

Figure 1 is a block diagram of a yarn winder.
Figures 2A and 2B are a flow chart of a frame control
correcting process routine.

Figure 3 is a flow chart of a winding unit operation
routine.

Figure 4 is a schematic diagram showing the config-
uration of a winding unit.

Figure 5 is a front view of the yarn winder.

Figure 6 is a table illustrating a correction value set-
ting base table.

Figure 7 is a table illustrating a correction calculation
table.

Figure 8 is a table illustrating a correction execution
table.

Figure 9 is a diagram illustrating an automatic cor-
rection ON/OFF setting screen.

Figure 10 is a diagram illustrating a correction con-
tent setting screen.

Figure 11 is a diagram showing a total package ro-
tation number graph window.

Detailed Description of the Preferred Embodiments

[0021] As shown in Figure 5, a yarn winder according
to the present embodiment comprises a one-line frame
61 including a plurality of winding units 1 provided in line
and a frame control device 4 which can individually set
operational conditions for the winding units 1 and which
can monitor each winding unit 1 for its operations. The
present embodiment will be described in connection with
the one line of frame 61. However, plural lines of frames
61 and a higher control device such as a production man-
agement device may be connected together so that the
control device can transmit and receive data to and from
the frames 61. Thus, the higher control device can cen-
trally manage the frames 61.

[0022] As shown in Figure 4, the winding unit 1 com-
prises an unwinding assisting device 2, a tensioning de-
vice 3also used as a twist stopping device, ayarn splicing
device 5, aslab catcher 6, and a winding drum 7 arranged
in this order in a direction in which ayarn Y wound around
a yarn supplying package B (yarn supplying body) such
as a spinning bobbin is taken up. That is, the automatic
winder is configured so that the winding drum 7 is rotated
to unwind the yarn Y from the yarn supplying package
B, while a package P wound around a bobbin Bfis rotated
in contact with the winding drum 7 to wind the yarn Y into
the package P.

[0023] The tensioning device 3 is placed above the
yarn supplying package B via the unwinding assisting
device 2. The tensioning device 3 is of a gate type in
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which fixed comb teeth 11 alternate with movable comb
teeth 12. The yarn splicing device 5 executes ayarn splic-
ing process of splicing the cut-off yarn Y on the yarn sup-
plying package B to the yarn Y on the package P. The
yarn splicing device 5 comprises a yarn splicing device
main body 35, a lower yarn sucking and guiding member
36 that guides the yarn Y on the yarn supplying package
B to the yarn splicing device main body 35, and an upper
yarn sucking and guiding member 37 that guides the yarn
Y on the package P to the yarn splicing device main body
35.

[0024] The loweryarn sucking and guiding member 36
has a suction port 36a that can be opened and closed.
The lower yarn sucking and guiding member 36 can be
pivoted around a shaft 36b. When the yarn Y is forcedly
cut, the suction port 36a is opened. Then, the tensioning
device 3 also used as the twist stopping device is also
opened to suck a supplying-side yarn end into the suction
port 36a. The suction port 36a holds the yarn end and
the lower yarn sucking and guiding member 36 is pivoted
from a lower yarn end catching position to an upper yarn
end guiding position. Then, the lower end is guided into
the yarn splicing main body 35 and into the tensioning
device 3. When the suction port 36a lies between the
yarn supplying package B and the tensioning device 3,
the lower yarn sucking and guiding member 36 is in a
standby position. Accordingly, after being activated, the
lower yarn sucking and guiding member 36 can quickly
catch the supplying-side yarn end.

[0025] The upper yarn sucking and guiding member
37 has a suction port 37a and can be pivoted around a
shaft 37b. When the yarn Y is forcedly cut, the upperyarn
sucking and guiding member 37 is pivoted to an upper
yarn end catching position. The upper yarn sucking and
guiding member 37 uses the suction port 37a to suck a
yarn end rewound into the package P. Further, while
catching the upperyarn, the upper yarn sucking and guid-
ing member 37 is pivoted downward to guide the upper
yarn to the yarn splicing main body 35. The yarn splicing
device main body 35 then splices the upper yarn to the
lower yarn.

[0026] The slab catcher 6 is, for example, a capaci-
tance-type or optical-type yarn thickness detecting de-
vice. A signal from the slab catcher 6 is processed using
an analyzer (not shown) to detect a yarn defect such as
aslab. When ayarn defectis detected, an attached cutter
6a cutsthe yarnY being taken up. Then, the yarn splicing
device 5 removes the defective part during a yarn splicing
process. The yarn splicing device 5 splices the yarn Y
on the yarn supplying package B to the yarn Y on the
package P.

[0027] The winding drum 7 is configured as a travers-
ing drum comprising a traversing groove. The winding
drum 7 contacts with the package P to rotate it and
traverses the yarn Y being rewound into the package P.
The winding drum 7 is rotatively driven by a motor 41.
The motor 41 hasiits rotation speed controlled, viaa drum
rotation control device 42 , by a control signal outputted
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by a unit control device 50.

[0028] A drum rotation number measuring sensor 43
is provided near a rotating shaft 41a of the motor 41 to
detect the number of rotations of the rotating shaft 41a.
The drum rotation number measuring sensor 43 outputs
a detection signal to the unit control device 50 for every
rotation of the rotating shaft 41. The bobbin Bf, around
which the package P is formed, is rotatably supported by
a shaft member 44. A package rotation number measur-
ing sensor 45 is provided near the shaft member 44 to
detect the number of rotations of the shaft member 44.
The package rotation number measuring sensor 45 out-
puts a detection signal to the unit control device 50 for
every rotation of the rotating member 44.

[0029] Asshown in Figure 1, the unit control device 50
comprises a communication section 52 connected to the
frame control device 4 so as to enable data communica-
tions with the frame control device 4, as well as a total
drum rotation number default value storage section 53,
a correction value storage section 54, and a total drum
rotation number final value storage section 55, and a
package total rotation number output section 56 connect-
ed to the communication section 52. The total drum ro-
tation number default value storage section 53 is a stor-
age area provided in amemory so as to store a total drum
rotation number default value transmitted by the frame
control device 4. Here, the "total drum rotation number
default value" means the total number of drum rotations
counted when the amount of yarn rewound (package
weight) reaches, for example, 400g during while the yarn
Y is rewound. The weight is not limited to 400g provided
that a rewinding operation is being performed.

[0030] The correction value storage section 54 is a
storage area provided in the memory so as to store a
correction value transmitted by the frame control device
4. The total drum rotation number final value storage sec-
tion 55 is a storage area provided in the memory so as
to store a total drum rotation number full package value
transmitted by the frame control device 4. If a correction
value is stored in the correction value storage section 54,
the total drum rotation number final value storage section
55 adds or subtracts the correction value to or from the
total drum rotation number full package value and stores
the result obtained. Here, the "correction value" means
a value (the amount of yarn rewound) set to reduce a
variation in package weight among the winding unit 1 in
each group after rewinding has been completed. The "to-
tal drum number final value" is the total number of drum
rotations required for the final weight of a full package
(rewinding completion); with this value, the winding unit
1 is stopped. The total package rotation humber output
section 56 has a function to output the total number of
package rotations to the frame control device 4 via the
communication section 52 during rewinding and after the
rewinding has been completed.

[0031] A total package rotation number counting sec-
tion 57 is connected to the total package rotation number
output section 56. The total package rotation number
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counting section 57 connects to an input and output sec-
tion 58, a first total drum rotation number comparing sec-
tion 59, and a second total drum rotation number com-
paring section 60. The input and output section 58 is con-
nected to a total drum rotation number counting section
61. The total drum rotation number counting section 61
connects to the first total drum rotation number compar-
ing section 59 and the second total drum rotation number
comparing section 60. The second total drum rotation
number comparing section 60 is connected to the total
package rotation number counting section 57 and to the
input and output section 58 via a stopping section 62.
[0032] The input and output section 58, having the
above connection relationship, has a function to transmit
and receive an output and input signals to and from the
winding unit main body 51. Specifically, the input and
output section 58 has, for example, a function to output
a control signal to the drum rotation control device 42 of
the winding unit main body 51 to rotate the motor 41
(winding drum 7), a function to receive an input signal
from the package rotation number measuring sensor 45
to output the signal to the total package rotation number
counting section 57, and a function to receive an input
signal from the drum rotation number measuring sensor
43 to output the signal to the total drum rotation number
counting section 61.

[0033] The total package rotation number counting
section 57 has a function to increment its count every
time the package rotation number measuring sensor 45
inputs a detection signal to the total package rotation
number counting section 57 via the input and output sec-
tion 58, to count the total number of rotations of the pack-
age P (the total number of package rotations) from start
to completion of rewinding, and a function to output the
total number of package rotations counted when the sec-
tion is brought into the data output state, to the total pack-
age rotation number output section 56. The total drum
rotation number counting section 61 has a function to
increment its count every time the drum rotation number
measuring sensor 43 inputs a detection signal to the total
drum rotation number counting section 61 via the input
and output section 58, to count the total number of rota-
tions of the winding drum 7 (the total number of drum
rotations) from start to completion of rewinding, and a
function to output the total number of drum rotations to
the first total drum rotation number comparing section 59
and the second total drum rotation number comparing
section 60.

[0034] The first total drum rotation number comparing
section 59 has a function to compare a total drum rotation
number count in the total drum rotation number counting
section 61 with a total drum rotation number default value
in the total drum rotation number default value storage
section 53, and when both values are equal, to set the
operational state of the total package rotation number
counting section 57 to the data output state. The second
total drum rotation number comparing section 60 has a
function to compare a total drum rotation number count
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in the total drum rotation number counting section 61 with
a total drum rotation number final value in the total drum
rotation number final value storage section 55, and when
both values are equal, to set the operational state of the
total package rotation number counting section 57 to the
data output state, while bringing the stopping section 62
into an operative state.

[0035] The stopping section 62 has a function to stop
the winding unit main body 51 via the input and output
section 58 when activated. The total package rotation
number output section 56, the total package rotation
number counting section 57, the first total drum rotation
number comparing section 59, and the first total drum
rotation number comparing section 60 may be composed
of hardware or software. That is, these sections may be
constructed using programs consisting of winding unit
operation routines in Figure, so as to provide the same
functions.

[0036] The unit control device 50 configured as de-
scribed above is connected to the frame control section
4 so as to transmit and receive data to and from it. The
frame control device 4 has a storage section and a central
control section (not shown). The storage section is com-
posed of a mass storage device and has a correction
value setting base table in Figure 6, a correction calcu-
lation table in Figure 7, and a correction execution table
in Figure 8.

[0037] As shown in Figure 6, the correction value set-
ting base table has a "total drum rotation number default
value", a "total drum rotation number full package value”,
a "simple correction value", a" o correction value", a"CV
reference value", and a "warning value" for each yarn
type. Data is pre-registered in the correction value setting
base table so as to be rewritten as required. Here, the
"total drum rotation number default value" indicates the
total number of drum rotations during rewinding as de-
scribed above. The "total drum rotation number full pack-
age value" is obtained when the package P regularly be-
comes full. The "simple correction value" indicates the
amount of yarn rewound and is transmitted to the winding
unit 1 as a correction value when the total number of
package rotations during rewinding deviates from the ap-
propriate value by at least = 1.2 0. For example, for the
yarn type A (GT-30), if the total number of package ro-
tations deviates from the appropriate value by at least +
1.2 0,"-a3"istransmitted as a correction value and added
to the total drum rotation number full package value "a2"
to obtain a total drum rotation number final value of "a2-
a3"."o0"is a standard deviation value. For the simple cor-
rection, the threshold is set at = 1.20 but is not limited
to this value.

[0038] The "o correctin value" indicates the amount of
yarn rewound which is set on the basis of the relationship
between each threshold +0.80, =1.20, =1.6 o and the
total number of package rotations during rewinding. For
example, for the yarn type A (GT-30), if the deviation of
the total number of package rotation is between + 0.8 ¢
and + 1.2 g, "-a4" is transmitted as a correction value.
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If the diviation of the total number of package rotations
is between +1.20 and +1.6 o, "-a5" is transmitted as a
correction value. If the total number of package rotations
deviates from the appropriate value by at least + 1.6 o,
"-a6" is transmitted as a correction value.

[0039] Further, the "CV reference value" is a threshold
compared with the coefficient of variation calculated from
the total number of package rotations during rewinding
to determined whether or not to carry out the above sim-
ple correction and o correction.

[0040] The "warning value" is a threshold compared
with the total number of package rotations in each wind-
ing unit 1 during rewinding to determine that a rewinding
error is occurring in the winding unit 1 for which the total
number of package rotations deviates from the average
of the total number of package rotations by at least the
warning value.

[0041] The correction calculation table is a data table
provided for calculations. As shown in Figure 7, the cor-
rection calculation table has a "group", a "unit number",
a "total number of drum rotations", an "average value",
a "deviation", a "standard deviation"”, and a "coefficient
ofvariation" so thatall of these are rewritable. The "group"
means an operation unit for a plurality of winding units 1
which is set so as to produce packages P for the same
lot. The "unit number" is anidentification number inherent
in the winding unit 1. The "total number of package rota-
tions" is the number of rotations of the package P during
rewinding. The "average value", the "deviation,
the "standard deviation", and the "coefficient of
variation" are calculated on the basis of the total number
of package rotations for each group.

[0042] The correction execution table is a data table
provided in order to manage the operational status of
each group. As shown in Figure 8, the correction execu-
tion table has a "group”, a "yarn type", an "automatic cor-
rection”, a "total number of drum rotations default value”,
a "correction method", a "simple correction value", a "o
correction value", a" o reference value", and a "warning
value". Here, the "automatic correction" is used to set
whether or not to carry out automatic corrections. When
this is set to "ON", the correction is permitted. When this
is set to "OFF", the correction is prohibited. The "correc-
tion method" is used to set whether the simple correction
or the o correction is to be carried out. For example, for
the "simple correction”, the "simple correction value" cor-
responding to the "yarn type" is read from the correction
value setting base table in Figure 8 for setting.

[0043] The central control section of the unit control
device 50is adapted to execute aframe control correcting
process routine as shown in Figure 2. The frame control
correcting process routine enables the package weight
obtained in each winding unit 1 after the completion of
rewinding to be predicted on the total numbers of pack-
age rotations in the group using the above described ta-
ble. The frame control correcting process routine also
corrects the amount of yarn rewound so as to reduce a
variation in package weight among the winding units 1
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which may remain after the completion of the rewinding.
The central control section may comprise a function cor-
responding to the frame control correcting process rou-
tine, in hardware form.

[0044] For the above described configuration, opera-
tions of the yarn winder will be described below.

[0045] AsshowninFigure 2, first, an operator operates
the frame control device 4 to display an automatic cor-
rection ON/OFF setting screen in Figure 9. The automatic
correction ON/OFF setting screen is formed on the basis
of the data stored in the correction execution table in
Figure 8. Specifically, groups (GR1, GR2, GR3, ...), yarn
types produced by the groups (GT-30, GT-40, GT-12, ...),
and an automatic correction setting status (ON, OFF) are
displayed (S1) as shown in Figure 9.

[0046] Subsequently, it is determined whether or not
the automatic correction has been switched on or off (S2).
If the automatic correction has not switched on or off (S2,
NO), itis subsequently determined whether or not to dis-
play a correction content setting screen (S6). Onthe other
hand, if the automatic correction has been switched on
or off (S2, YES), it is subsequently determined whether
or not the automatic correction has been switched from
ON state to OFF state (S3). If the automatic correction
has been switched from ON state to OFF state (S3, YES),
a switch target group is initialized. Specifically, as shown
in Figure 8, given that the automatic correction for the
group G2 has been switched off, the simple correction
value and o correction value corresponding to the group
G2 are set at "0" to prohibit the correction during rewind-
ing (S4).

[0047] If, as shown in Figure 2, the automatic correc-
tion has been switched on (S3, NO), the switch target
group is initialized. Specifically, as shown in Figure 8,
given that the automatic correction for the group G1 has
been switched on, the total drum rotation number default
value, simple correction value, o correction value, CV
reference value, and warning value corresponding to the
yarn type A (GT30) handled by the group G2 are read
from the correction value base table in Figure 6. These
values are then stored in the corresponding areas in the
correction execution table (S5).

[0048] Then, it is determined whether or not to display
a correction content setting screen (S6). If the operator
performs an operation required to display the correction
content setting screen (S3, YES), the correction content
setting screen in Figure 10 is displayed. The correction
content setting screen is desirably displayed on condition
that a password is inputted. The contents of corrections
in the correction content setting screen will be described
in detail. In addition to the display items in the automatic
correction ON/OFF setting screenin Figure 9, this screen
displays the display items "monitor gram (g)", "automatic
correction method", "correction value", and "monitor rpm-
CV" in association with each group. Here, the "monitor
gram (g)", indicates the amount of yarn rewound during
rewinding from which the total number of package rota-
tionsis acquired. This value is normally set at 400g. Then,
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the total number of drum rotations corresponding to the
monitor gram is set as a total drum rotation number de-
fault value. The "automatic correction method" indicates
either the simple correction or the ¢ correction. Then, the
contents of the "automatic correction method" and a cor-
rection value set on the basis of the ON/OFF of the au-
tomatic correction are displayed. The "monitor rpm-CV"
displays the coefficient of variation calculated on the ba-
sis of the total number of package rotations correspond-
ing to the package weight obtained during rewinding, for
example, 400g (S7).

[0049] When the correction content setting screen is
displayed as described above, changes to the correction
contents are accepted (S8). Specifically, the numerical
value for the "monitor gram (g)" and the "correction value"
can be changed. The "automatic correction method" can
be used to switch between the simple correction and the
o correction.

[0050] Then, itis determined whether or not all the de-
sired changes to the correction contents have been fin-
ished (S9). The determination in S9 is also made if the
correctin content setting screen is not displayed in the
step S6, described above (S6, NO) and if the switch target
group is initialized in the step S4. If not all the desired
changes to the correction contents have been finished
(S9, NO), the process returns to step S1 to display the
automatic correction ON/OFF setting screen. On the oth-
er hand, if all the desired changes to the correction con-
tents have been finished (S9, YES), correction content
data containing correction contents such as the total
drum rotation number default value and the total drum
rotation number full package value is transmitted to the
winding units 1 of each group (S10). Then, the process
gets ready to receive a total package rotation number
signal transmitted by the winding unit 1 (S11).

[0051] Thewinding units 1 of each group are executing
the winding unit operation routine as shown in Figure 3.
On receiving the correction content data, each of the
winding units 1 stores the total drum rotation number de-
fault value contained in this signal, in the total drum ro-
tation number default value storage section 53 in Figure
1(G1). Subsequently, as shownin Figure 4, the operation
of the winding unit main body 51 is started to rotate the
winding drum 7. Thus, the yarn Y is wound around the
bobbin Bf to obtain the package P (G2).

[0052] When the operation of the winding unit main
body 51 is started, the winding detection signals are load-
ed from the drum rotation number measuring sensor 43
and package rotation number measuring sensor 45 as
shown in Figure 1. Every time the detection signals are
inputted, the total drum rotation number counting section
61 and the total package rotation number counting sec-
tion 57 counts up the total number of drum rotations and
the total number of package rotations, respectively. At
this time, as also shown in Figure 3, it is determined
whether or not the total drum rotation number count in
the total drum rotation number counting section 61 equals
the total drum rotation number default value in the total
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drum rotation number default value storage section 53
(G3). Ifthe values are notequal (G3, NO), G3 is executed
again. On the other hand, if the values are equal (G4), a
total package rotation number signal containing the total
package rotation number count is transmitted to the
frame control device 4 (G4).

[0053] As shown in Figure 2, the frame control device
4 is ready to receive the total package rotation number
signal from each winding unit 1 (S11). On receiving the
total package rotation number signal from each winding
unit 1, the frame control device 4 extracts the total pack-
age rotation number count contained in the signal as the
total number of package rotations. Then, the frame con-
trol device 4 stores the total number of package rotations
in the correction calculation table in Figure 7 in the stor-
age area for the total number of package rotations cor-
responding to the unit number of the winding unit 1. Then,
itis determined whether or not the total numbers of pack-
age rotations have been obtained from all the winding
units 1 of the group (S12). If the total numbers of package
rotations have not been obtained from all the winding
units 1 of the group (S12, NO), the process returns to the
step S11 to continue to store the total numbers of pack-
age rotations. In the step S12, it is determined whether
or not the total numbers of package rotations have been
obtained from all the winding units 1 of the group. How-
ever, the present invention is not limited to this aspect.
It may be determined whether or not the total numbers
of package rotations have been obtained from a certain
span or from a certain number, for example, about two
winding units 1 within the group.

[0054] If the total numbers of package rotations have
been obtained from all the winding units 1 of the group
(S12, YES), itis subsequently determined whether or not
the group correction mode, that is, the automatic correc-
tion has been turned on (S13). If the automatic correction
has been turned on (S13, YES), then as shown in Figure
7, the average, deviation, standard deviation, and coef-
ficient of variation of the total numbers of package rota-
tions in the group are calculated (S14). Subsequently, it
is determined whether or not the coefficient of variation
is smaller than the CV reference value of 2% or the like
(S15). If the coefficient of variation is not smaller than the
CV reference value (S15, NO), the correction is deter-
mined to be effective in suppressing a variation. Then,
the correction value corresponding to the correction
method is transmitted to each of the winding units 1 in
the group (S16). If the group correction mode has not
been turned on (S13, NO) and the coefficient of variation
is smaller than the CV reference value (S15, YES), the
correction value of "0" is transmitted to all the winding
units 1 in the group so as to avoid carrying out the cor-
rection.

[0055] When the correction value is transmitted to
each winding unit 1 as described above, a total package
rotation number graph window is subsequently displayed
all over or in a part of the display screen. As shown in
Figure 11, the window directly and indirectly shows, in a
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graph, the total number of package rotations in each of
the winding units 1 in the group. The window screen is
separated into an upper display area and a lower display
area. In the upper display area, a bar graph shows the
relationship between the unit number of the winding unit
1 and the total number of package rotations. In the lower
display area, a bar graph shows the relationship between
the unit number of the winding unit 1 and the average
value. The graph display may be direct or indirect (S18).
Then, by viewing the total package rotation number graph
window, the operator can predict the weight of the full
package obtained after rewinding has been completed,
on the basis of the strong correlation between the total
number of package rotations during the rewinding and
the weight of the full package.

[0056] Subsequently, the frame control device deter-
mines the absolute value of the difference between the
total number of package rotations for each winding unit
1 and the average of the total numbers of package rota-
tions for all the winding units 1 in the group. Then, winding
units 1 are identified for which the absolute value of the
difference is larger than the warning value. The graph for
each of the identified winding units 1 is then provided
with a warning display having a particular color or partic-
ular characters. The operator can thus easily identify
winding units 1 for which the total number of package
rotations deviates from the average total package rota-
tion number by at least a predetermined value. The op-
erator can then recognize that these winding units 1 are
performing an erroneous rewinding operation (S19).
[0057] Subsequently, it is determined whether or not
all the groups have undergone the correction process
(S20). If not all the groups have undergone the correction
process, the process returns to the step S11 to execute
the correction process on the remaining groups. On the
other hand, if all the groups have undergone the correc-
tion process (S20), the present routine is ended. Alter-
natively, instead of ending the present routine, the cor-
rection value may be calculated every time package data
on a certain number of winding units is updated.

[0058] On the other hand, as shown in Figure 3, when
the winding unit 1 receives the correction value from the
frame control device 4, the value is stored in the correc-
tion value storage section 54 in Figure 1. The value is
then added to the total drum rotation number full package
value inthe total drum rotation number final value storage
section 55 (G6). It is then determined whether or not the
total drum rotation number count equals the total drum
rotation number full package value (G7). If the values are
not equal (G7, NO), G7 is repeated until the values be-
come equal. On the other hand, if the values are equal
(G7,YES), the rewinding process in the winding unit main
body 51 is stopped.

[0059] As described above and as shown in Figures 1
to 3, the weight of a full package in each winding unit 1
can be predicted using a method of predicting the weight
of a package in an automatic wider having alarge number
of winding units 1 arranged in line to execute a rewinding
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process of rotating the winding drum 7 to rewind a yarn
from the yarn supplying package B (yarn supplying bob-
bin B) to obtain the package P, wherein the weight of the
full package in each winding unit 1 can be predicted on
the basis of the total number of package rotations when
the total number of rotations of the winding drum 7 con-
tinuously counted from the start of winding reaches a
value corresponding to a predetermined package weight
during the rewinding.

[0060] With the above configuration, the package
weight obtained after the completion of rewinding can be
predicted during the rewinding. This makes it possible to
quickly complete corrections such as an increase in the
amount of yarn rewound which corrections are carried
out to obtain the desired package, compared to the prior
art, in which the package weight is actually measured
after the rewinding has been completed. Further, by re-
ducing a variation in weight among the packages in each
lot, it is possible to control the rewinding so as to reduce
differences from the average of the package weights
within the lot. Specifically, in Figure 5, if one winder (hav-
ing, for example, 60 winding units) performs a rewinding
operation on a lot for a yarn type A, control can be pro-
vided so as to reduce differences from the average value
for the 60 winding units. Further, if one winder performs
a rewinding operation on two yarn types A and B, that is,
winding units 1 Nos. 1 to 30 perform a rewinding opera-
tion on the yarn type A, while winding units 1 Nos. 31 to
60 perform a rewinding operation on the yarn type B,
then the winding units 1 Nos. 1 to 30 use the average
value for these units, while the winding units 1 Nos. 31
to 60 use the average value for these units. Then, the
rewinding can be controlled so as to reduce the differ-
ences from each average value.

[0061] Furthermore, as shown in Figures 1 to 3, the
package P can be produced using a method of manu-
facturing a package in an automatic wider having a large
number of winding units 1 arranged in line to execute a
rewinding process of rotating the winding drum 7 to re-
wind a yarn from the yarn supplying package B to obtain
the winding package P, the method comprising, for all
the winding units 1, acquiring the total number of package
rotations when the total number of rotations of the winding
drum continuously counted from the start of winding
reaches a value corresponding to a predetermined pack-
age weight during the rewinding, and on the basis of the
total numbers of package rotations, correcting the
amount of yarn rewound so as to reduce a variation in
package weight among the winding unit 1 when the pack-
ages are full.

[0062] Itisthus possible to reduce a variation in weight
among a plurality of packages P produced in parallel.
This makes it possible to prevent the package weight
from being excessively large or small. Further, since the
amount of yarn rewound is corrected during rewinding,
the productivity is improved.

[0063] A yarn winder that can realize the method of
predicting the weight of the package P has a plurality of
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winding units 1 each of which executes a rewinding proc-
ess of rotating the winding drum 7 to rewind the yarn Y
around the bobbin Bf to obtain the package P and the
frame control device 4 which can control and manage
the rewinding process executed on each group of winding
units 1. The frame control device 4 has package total
rotation number acquiring means (S11 and S12in Figure
2) for acquiring, for all the winding units 1, the total
number of package rotations when the total number of
rotations of the winding drum 7 continuously counted
from the start of winding reaches a value corresponding
to a predetermined package weight during the rewinding,
and variation determining means (S14 in Figure 2) for
determining a variation in package weight among the
winding units 1 in the group on the basis of the total num-
bers of package rotations.

[0064] Inaddition to the above arrangements, the yarn
winder has rewinding amount correcting means (S16 in
Figure 2) for correcting the amount of yarn rewound for
each winding unit 1 on the basis of the variation in pack-
age weight determined by the variation determining
means so as to reduce a variation in package weight
which may remain after the rewinding has been complet-
ed.

[0065] Theyarnwinder further has variation coefficient
determining means (S17) for determining a coefficient of
variation among the winding units 1 in the group on the
basis of the total numbers of package rotations and if the
coefficient of variation is less than a predetermined value,
prohibiting the rewinding amount correcting means from
correcting the amount of yarn rewound. Itis thus possible
to determine the degree of deviation using the coefficient
of variation to prevent the correction of the amount of
yarn rewound from being uselessly carried out even
though they are actually not effective.

[0066] Theyarnwinder further has variation displaying
means (S18 in Figure 2) for directly and/or indirectly dis-
playing, in a graph (the total package rotation number
graph window in Figure 11), the total number of package
rotations for each of the winding units 1 in the group. This
configuration enables the operator to easily understand
the degree of the deviation of the total number of package
rotations in each winding unit 1. It is thus possible to
facilitate the prediction of the weight of the full package
described above. Additionally and as shown in Figure
11, the total number of package rotations is displayed in
a graph so that the operator can visually determine the
deviation to accomplish the prediction. However, the
present invention is not limited to this aspect. A variation
in the total number of package rotations may be ex-
pressed as numeral values and a predicted value for the
weight of the full package may be displayed.

[0067] The yarn winder further has error notifying
means (19 in Figure 2) for identifying a winding unit 1 for
which the total number of package rotations deviates, by
at least a predetermined value, from an average of the
total numbers of package rotations for all the winding
units 1 in the group and notifying an operator of this wind-
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ing unit 1. This enables early detection of a winding unit
1 performing an erroneous rewinding operation. Conse-
guently, adequate measures can subsequently be taken.
[0068] The program composed of the routines accord-
ing to the present embodiment may be pre-written in a
ROM in the storage section so as to be only readable.
Alternatively, the program may be recordedinarecording
medium such as a CD and may be read and written in
the storage section as required. Alternatively, the pro-
gram may be written inthe storage section by being trans-
mitted via an electric communication line such as the
Internet.

[0069] When the package weight obtained after the
completion of rewinding can be predicted for each re-
winding process on the basis of the total number of pack-
age rotations during the rewinding, the present invention
is applicable to applications in which packages involving
significant errors in the weight of the full package are
manufactured.

Claims

1. A method of manufacturing a package (P) in an au-
tomatic winder having a large number of winding
units (1) arranged in line to execute a rewinding proc-
ess of rotating a winding drum (7) in each winding
unit (1), said winding drum (7) rotating in contact with
the package (P) wound around a bobbin (Bf) to re-
wind the yarn (Y) from a yarn supplying bobbin (B)
to obtain the package,
characterized by comprising:

for each winding unit, acquiring the total number
of package rotations when the total number of
rotations of the winding drum (7) continuously
counted from the start of winding reaches a val-
ue corresponding to a predetermined package
weight during the rewinding; and

onthe basis of the said total number$ of package
rotations, correcting the amount of yarn re-
wound in each winding unit (1) so as to reduce
avariation in package weight among the winding
units when the packages (P) are full.

2. A method of manufacturing a package according to
claim 1,
characterized in that
the amount of yarn rewound is corrected on the basis
of a standard deviation of the total number of pack-
age rotations during rewinding.

3. Avyarn winder having at least one group composed
of a plurality of winding units (1) each of which exe-
cutes a rewinding process of rotating a winding drum
(7) to rewind a yarn from a yarn supplying bobbin to
obtain a package (P), said winding drum (7) rotating
in contact with the package (P), and a frame control
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device (4) which can control and manage the rewind-
ing process executed on each group of winding units,
characterized in that

said frame control device (4) has:

package total rotation number acquiring means
for acquiring, for each winding unit (1) of each
group, the total number of package rotations
when the total number of rotations of the winding
drum (7) continuously counted from the start of
winding reaches a value corresponding to a pre-
determined package weight during the rewind-
ing; and

variation determining means for determining a
variation in package weight among the winding
units in said group on the basis of the total num-
bers of package rotations in each winding unit.

A yarn winder according to claim 3,

characterized in that

said variation determining means determines the
variation from a standard deviation of the total
number of package rotations.

A yarn winder according to claim 3,
characterized in that
said frame control device (4) has:

rewinding amount correcting means for correct-
ing the amount of yarn rewound for each winding
unit on the basis of the variation in package
weight determined by said variation determining
means so as to reduce a variation in package
weight which may remain after the rewinding has
been completed.

6. A yarn winder according to claim 5,

characterized in that
said frame control device (4) has:

variation coefficient determining means for de-
termining a coefficient of variation among the
winding units in said group on the basis of the
total numbers of package rotations and if the
coefficient of variation is less than a predeter-
mined value, prohibiting said rewinding amount
correcting means from correcting the amount of
yarn rewound.

7. Avyarn winder according to any one of claims 3 to 6,

characterized in that
said frame control device (4) has:

variation displaying means for directly and/or in-
directly displaying, in a graph, the total number
of package rotations for each of the winding units
in said group.

10

15

20

25

30

35

40

45

50

55

10

8.

A yarn winder according to claim 7,
characterized in that
said frame control device (4) has:

error notifying means for identifying a winding
unit for which the total number of package rota-
tions deviates, by at least a predetermined val-
ue, froman average of the total numbers of pack-
age rotations for all the winding units in said
group and notifying an operator of this winding
unit.

Patentanspriiche

1.

Verfahren zur Herstellung einer Auflaufspule (P) in
einem Spulautomaten mit einer grof3en Anzahl von
Spulstellen (1), die auf einer Linie angeordnet sind,
um einen Spulvorgang durch Drehen einer
Spultrommel (7) in jeder Spulstelle (1) durchzufih-
ren, wobei sich die Spultrommel (7) mit der Auf-
laufspule (P) in Kontakt dreht, die um eine Hilse (Bf)
gespult wird, um den Faden (Y) von einer Faden-
lieferspule (B) zur Bildung der Auflaufspule abzuspu-
len,

dadurch gekennzeichnet, dass:

fur jede Spulstelle die Gesamtzahl der Auf-
laufspulendrehungen erfasst wird, wenn die Ge-
samtzahl der Drehungen der Spultrommel (7)
kontinuierlich gez&hlt vom Beginn des Spulvor-
gangs aus einen Wert entsprechend einem be-
stimmten Auflaufspulengewicht wahrend des
Abspulens erreicht, und

auf der Grundlage der Gesamtzahl von Auf-
laufspulendrehungen die in jeder Spulstelle (1)
abgespulte Fadenmenge so korrigiertwird, dass
eine Anderung des Auflaufspulengewichts zwi-
schen den Spulstellen reduziert wird, wenn die
Auflaufspulen (P) voll sind.

Verfahren zur Herstellung einer Auflaufspule nach
Anspruch 1,

dadurch gekennzeichnet, dass

die abgespulte Fadenmenge auf der Grundlage ei-
ner Standardabweichung der Gesamtzahl von Auf-
laufspulendrehungen wahrend des Abspulens kor-
rigiert wird.

Fadenspulmaschine mit wenigstens einer aus meh-
reren Spulstellen (1) bestehenden Gruppe, von de-
nen jede einen Abspulvorgang durch Drehen einer
Spultrommel (7) durchfuhrt, um einen Faden von ei-
ner Fadenlieferspule abzuspulen und eine Auf-
laufspule (P) zu erhalten, wobei sich die Spultrom-
mel (7) in Kontakt mit der Auflaufspule (P) dreht, und
einem Maschinensteuergerat (4), das den Abspul-
vorgang, der in jeder Gruppe von Spulstellen durch-
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gefuhrt wird, steuern und verwalten kann,
dadurch gekennzeichnet, dass
das Maschinensteuergerat (4) aufweist:

eine  Gesamtdrehzahlerfassungseinrichtung
zum Erfassen der Gesamtzahl von Auflaufspu-
lendrehungen fir jede Spulstelle (1), wenn die
Gesamtzahl der Drehungen jeder Spultrommel
(7), kontinuierlich gezéhlt vom Beginn des Spul-
vorgangs an, einen Wert entsprechend einem
bestimmten Auflaufspulengewicht wahrend des
Abspulens erreicht, und

eine Anderungsbestimmungseinrichtung zur
Bestimmung einer Anderung des Auflaufspu-
lengewichts zwischen den Spulstellen in der
Gruppe auf der Grundlage der Gesamtzahlen
von Auflaufspulendrehungenin jeder Spulstelle.

Fadenspulmaschine nach Anspruch 3,

dadurch gekennzeichnet, dass

die Anderungsbestimmungseinrichtung die Abwei-
chung von einer Standardabweichung der Gesamt-
zahl von Auflaufspulendrehungen bestimmt.

Fadenspulmaschine nach Anspruch 3,
dadurch gekennzeichnet, dass
das Maschinensteuergerat (4) aufweist:

eine Abspulmengenkorrektureinrichtung zur
Korrektur der fur jede Spulstelle abgespulten
Fadenmenge auf der Grundlage der Anderung
des Auflaufspulengewichts, das von der Ande-
rungsbestimmungseinrichtung bestimmt wird,
um die Anderung des Auflaufspulengewichts zu
reduzieren, die verbleiben kann, nachdem der
Abspulvorgang beendet wurde.

Fadenspulmaschine nach Anspruch 5,
dadurch gekennzeichnet, dass
das Maschinensteuergerét (4) aufweist:

eine Anderungskoeffizientenbestimmungsein-
richtung zur Bestimmung eines Anderungskoef-
fizienten zwischen den Spulstellen in der Grup-
pe auf der Grundlage der Gesamtanzahlen von
Auflaufspulendrehungen, und, wenn der Ande-
rungskoeffizient geringer als eine bestimmte
GrolRe ist, die Abspulmengenkorrektureinrich-
tung daran zu hindern, die abgespulte Faden-
menge zu korrigieren.

Fadenspulmaschine nach einem der Anspriche 3
bis 6,

dadurch gekennzeichnet, dass

das Maschinensteuergerat (4) aufweist:

eine Anderungsanzeigeeinrichtung zur direkten
und/oder indirekten Anzeige der Gesamtzahl
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von Auflaufspulendrehungen fiir jede Spulstelle
in der Gruppe in einem Diagramm.

8. Fadenspulmaschine nach Anspruch 7,

dadurch gekennzeichnet, dass
das Maschinensteuergerét (4) aufweist:

eine Fehlerinformationseinrichtung zur Identifi-
zierung einer Spulstelle, fir die die Gesamtzahl
der Auflaufspulendrehungen um wenigstens ei-
ne bestimmte Gré3e von einem Mittelwert der
Gesamtzahlen von Auflaufspulendrehungen fur
alle Spulstellen in der Gruppe abweicht, und
zum Informieren eines Bedieners Uber diese
Spulstelle.

Revendications

Procédé de fabrication d’'une bobine (P) dans un bo-
binoir automatique comportant un grand nombre
d’'unités de bobinage (1) disposées en ligne pour
exécuter un processus de réenroulement consistant
a faire tourner un tambour d’enroulement (7) dans
chaque unité de bobinage (1), ledit tambour d’en-
roulement (7) tournant en contact avec la bobine (P)
enroulée autour d’'un bobinage (Bf) pour réenrouler
le fil (Y) d’'un bobinage d’amenée de fil (B) pour ob-
tenir la bobine,

caractérisé en comprenant:

pour chaque unité de bobinage, I'acquisition du
nombre total de rotations de la bobine lorsque
le nombre total de rotations du tambour d’en-
roulement (7) compté continuellement a partir
du début de I'enroulement atteint une valeur cor-
respondant & un poids de bobine prédéterminé
pendant le réenroulement; et

sur la base dudit nombre total de rotations de la
bobine, corriger la quantité de fils réenroulés
dans chaque unité de bobinage (1) de maniéere
a réduire une variation du poids de la bobine
parmi les unités de bobinage lorsque les bobi-
nes (P) sont pleines.

Procédé de fabrication d’une bobine selon la reven-
dication 1,
caractérisé en ce que la quantité de fil réenroulé
est corrigée sur la base d’un écart standard du nom-
bre total de rotations de la bobine pendant le réen-
roulement.

Bobinoir de fil ayant au moins un groupe constitué
d’'une pluralité d'unités de bobinage (1) dontchacune
exécute un processus de réenroulement consistant
a faire tourner un tambour d’enroulement (7) pour
réenrouler un fil d’'un bobinage d’amenée de fil pour
obtenir une bobine (P), ledit tambour d’enroulement
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(7) tournant en contact avec la bobine (P), et un dis-
positif de contréle de cadre (4) apte a contrOler et a
gérer le processus de réenroulement exécuté sur
chaque groupe d'unités de bobinage,

caractérisé en ce que

ledit dispositif de contrdle de cadre (4) comporte:

un moyen d’acquisition du nombre total de tours
de la bobine pour acquérir, pour chaque unité
de bobinage (1) de chaque groupe, le nombre
total des tours de la bobine lorsque le nombre
total des tours du tambour d’enroulement (7),
compté continuellement a partir du début de
I'enroulement, atteint une valeur correspondant
a un poids de bobine prédéterminé pendant le
réenroulement; et

un moyen de détermination de variation pour
déterminer une variation dans le poids de la bo-
bine entre les unités de bobinage dans ledit
groupe sur la base du nombre total de tours de
la bobine dans chaque unité de bobinage.

Bobinoir selon la revendication 3,

caractérisé en ce que

ledit moyen de détermination de variation détermine
la variation & partir d'un écart standard du nombre
total de tours de la bobine.

Bobinoir selon la revendication 3,
caractérisé en ce que
ledit dispositif de contrble de cadre (4) comporte:

un moyen de correction de la quantité de réen-
roulement pour corriger la quantité de réenrou-
lement de fil de chaque unité de bobinage sur
la base de la variation dans le poids de la bobine
déterminée par ledit moyen de détermination de
variation de maniére a réduire une variation
dans le poids de la bobine qui peut subsister
apres que le réenroulement a été achevé.

Bobinoir selon la revendication 5,
caractérisé en ce que
ledit dispositif de contrble de cadre (4) comporte:

un moyen de détermination de coefficient de va-
riation pour déterminer un coefficient de varia-
tion parmi les unités de bobinage dans ledit
groupe sur la base du nombre total des tours de
bobine, et si le coefficient de variation est infé-
rieuraune valeur prédéterminée, empécher que
ledit moyen de correction de quantité de réen-
roulement corrige la quantité de fil réenroulé.

Bobinoir selon I'une des revendications 3 a 6,
caractérisé en ce que
ledit dispositif de contrble de cadre (4) comporte:
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un moyen d’affichage de variation pour afficher
directement et/ou indirectement, par un graphi-
que, le nombre total des tours de la bobine pour
chacune des unités de bobinage dans ledit grou-

pe.

Bobinoir selon la revendication 7,
caractérisé en ce que ledit dispositif de contréle de
cadre (4) comporte:

un moyen de signalisation d’erreur pour identi-
fier une unité de bobinage dans laquelle le nom-
bre total de tours de la bobine s'écarte, selon au
moins une valeur prédéterminée, d’'une moyen-
ne du nombre total des tours de la bobine pour
toutes les unités de bobinage dans ledit groupe
et la signalisation de cette unité de bobinage a
un opérateur.
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