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Textile machine and textile machine system

Itis an object of the present invention to provide

a textile machine system that can analyze operation data
about textile machines in one factory more accurately. A
textile machine system (70) includes a plurality of textile
machines (60). Each of the textile machines (60) includes
at least one textile processing unit (16) and a manage-
ment device (11) that collects and manages an operation
data set about the textile processing unit (16). The man-

agement device (11) includes a display section (13) that
displays the operation data set and acommunication sec-
tion (62) that transmits and receives the operation data
set to and from the management device (11) of another
textile machine (60). The display section (13) can display
the operation data sets about the textile processing units
(16) of a plurality of the textile machines (60) within one
screen.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention primarily relates to a tex-
tile machine according to the preamble of claim 1.

2. Description of the Related Art

[0002] Textile machines that include multiple textile
processing units and a management device that controls
operations of those textile processing units are known in
the art. The management device of the textile machine
is capable of monitoring the present operational status
of each of the textile processing units and setting various
types of yarn processing conditions.

[0003] It is general that a large number of textile ma-
chines configured as described above are installed and
operated in a factory. There can arise a situation in such
factories that a plurality of the textile machines need to
be operated under the same yarn processing condition,
or a situation that yarn processing conditions of a plurality
of textile machines are to be collectively changed. If an
operator is required to go to each of the textile machines
to change settings one by one, this job is not only ineffi-
cient but also places a burden on the operator.

[0004] A textile machine system that includes multiple
textile machines each including a winding unit (textile
processing unit) and being capable of mutually commu-
nicating winding information (yarn processing conditions)
is disclosed in Japanese Patent Application Laid-open
No. 2009-242029. The textile machine system disclosed
in Japanese Patent Application Laid-open No.
2009-242029 includes a frame control device (manage-
ment device) that allows batch-setting or viewing-in-one-
screen of the winding information about the winding units
(textile processing units) belonging to the respective tex-
tile machines. Accordingly, frame management can be
performed efficiently.

SUMMARY OF THE INVENTION

[0005] The inventors recognized that the frame man-
agement device of the textile machine system disclosed
in Japanese Patent Application Laid-open No.
2009-242029 does not allow viewing winding information
about a plurality of the textile machines of the textile ma-
chine system or operation data such as operation effi-
ciencies of the frames within one screen. For this reason,
in the textile machine system disclosed in Japanese Pat-
ent Application Laid-open No. 2009-242029, operation
data analysis is performed by comparing current opera-
tion data about a frame with past operation data about
the same frame. However, an undesirable situation can
occur in this approach. That is, for example, even when
one frame in a factory is poor in operation efficiency as
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compared to other textile machines in the same factory,
an operator inappropriately determines that the frame
does not need an additional maintenance work based on
operation data in a case where the operation efficiency
of the frame is favorable relative to past operation effi-
ciencies of the frame.

[0006] Itis a primary object of the present invention to
provide a textile machine and a textile machine system
that can analyze operation data about textile machines
in one factory more accurately. This object is achieved
by a textile machine according to claim 1 and a textile
machine system according claim 3.

[0007] Atextilemachine system accordingtoan aspect
of the present invention includes a plurality of textile ma-
chines, each textile machine including at least one textile
processing unit and a management device that collects
and manages an operation data set about the textile
processing unit. Each management device includes a
display section that displays the operation data set about
the textile processing unit, and a communication section
that transmits and receives the operation data set to and
from a management device of another textile machine.
The display section includes a first mode in which the
display section displays the operation data sets about
the textile processing units of a plurality of the textile ma-
chines within one screen.

[0008] A textile machine according to another aspect
of the present invention includes at least one textile
processing unit and a management device that collects
and manages an operation data set about the textile
processing unit. The management device includes a dis-
play section that displays the operation data set about
the textile processing unit, and a communication section
that transmits and receives the operation data set to and
from a management device of another textile machine.
The display section includes a first mode in which the
display section displays operation data sets about textile
processing units of a plurality of textile machines within
one screen.

[0009] The above and other objects, features, advan-
tages and the technical and industrial significance of this
invention will be better understood by reading the follow-
ing detailed description of presently preferred embodi-
ments of the invention, when considered in connection
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1is a schematic front view of an automatic
winder of a textile machine of a textile machine system
according to an embodiment of the present invention;

FIG. 2 is a schematic diagram of the textile machine
system that includes the automatic winders accord-
ing to the embodiment of the present invention;
FIG. 3 is a front view of a touch-panel display of a
management device on which a setting window is
displayed;
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FIG. 4 is a front view of the touch-panel display on
which operation data sets about a plurality of the
textile machines are displayed;

FIG. 5 is a front view of the touch-panel display on
which operation efficiencies of a plurality of the textile
machines are displayed; FIG. 6 is a front view of the
touch-panel display where winding units in which a
malfunction has occurred are displayed in a chart
form; and

FIG. 7 is a front view of the touch-panel display on
which a window for transmitting yarn-process-
ing-condition setting data about a textile machine to
management devices of other textile machinesis dis-
played.

DETAILED DESCRIPTION OF EMBODIMENTS

[0011] Exemplary embodiments of the present inven-
tion are explained below with reference to the accompa-
nying drawings.

[0012] As shown in FIG. 1, an automatic winder 60
(textile machine) includes a management device 11, a
plurality of winding units (textile processing units) 16 ar-
ranged side by side, a yarn-supplying-bobbin supplying
device 52, and an automatic doffer 51.

[0013] The yarn-supplying-bobbin supplying device 52
conveys a yarn supplying bobbin 21 along a not shown
supply path so as to supply the yarn supplying bobbin 21
to each of the winding units 16. When a package 30 of
one of the winding units 16 is fully wound, the automatic
doffer 51 moves to a position of the winding unit 16 to
collect the fully-wound package 30 from the winding unit
16 and supplies an empty bobbin without a yarn to the
winding unit 16. Operation of the yarn-supplying-bobbin
supplying device 52 and the automatic doffer 51 is con-
trolled by the frame management device 11.

[0014] Each of the winding units 16 unwinds a yarn 20
from the yarn supplying bobbin 21 and winds the yarn 20
while causing the yarn 20 to traverse using a traverse
drum 41, thereby forming the package 30. The winding
unit 16 includes a clearer (yarn-quality measuring device)
42 that monitors a thickness or the like of the running
yarn 20 and a splicer 39 that joins yarn ends of a cut yarn.
When the clearer 42 detects a defect in the yarn 20, the
winding unit 16 suspends yarn winding, cuts the yarn 20
to remove a defective portion, joins the yarn ends of the
yarn 20 using the splicer 39, and thereafter resumes yarn
winding. The winding unit 16 also includes a light-emitting
section that is to be lit when a malfunction has occurred
in the winding unit 16.

[0015] Each ofthe winding units 16 includes a unit con-
trol section 50. The unit control section 50 includes a not
shown central processing unit (CPU) and a not shown
read-only memory (ROM). The ROM stores therein con-
trol programs for controlling various constituents (e.g.,
the traverse drum 41) of the winding unit 16. The CPU
controls the various constituents by executing the control
programs stored in the ROM so that yarn winding is per-
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formed appropriately.

[0016] A configuration of the management device 11
is explained below. The management device 11 includes
atouch-panel display 13 (display section) and input keys
14. The management device 11 also includes a manage-
ment-device CPU 63, a ROM, a communication section
62, and a clock section.

[0017] The touch-panel display 13 and the input keys
14 are connected to the management-device CPU 63.
The touch-panel display 13 functions both as the display
section that outputs operation data received from the unit
control section 50 as an on-screen display and as a set-
ting area that receives various types of input operations
from an operator.

[0018] The ROM of the management device 11 stores
therein control programs for controlling operations of the
yarn-supplying-bobbin supplying device 52, the automat-
ic doffer 51, and the winding units 16. The automatic
winder 60 controls the operations of the winding unit 16,
the yarn-supplying-bobbin supplying device 52, and the
automatic doffer 51 by executing the control programs
stored in the ROM of the management device 11 so that
yarn winding is performed appropriately.

[0019] The communication section 62 of the manage-
ment device 11 is connected to the yarn-supplying-bob-
bin supplying device 52, the automatic doffer 51, and
each of the unit control sections 50 via an intra-frame
communication channel 90 such that information can be
transmitted and received with each other. This configu-
ration allows the management device 11 to transmit and
receive operation data sets about the yarn-supplying-
bobbin supplying device 52, the automatic doffer 51, and
the winding units 16 among the yarn-supplying-bobbin
supplying device 52, the automatic doffer 51, and each
of the unit control sections 50. In short, this configuration
allows the management device 11 to collect operation
data from the winding units 16 and manage the operation
data.

[0020] The clock section of the management device
11 stores therein uptime of the automatic winder 60, and
uptime and downtime of each winding unit 16, the
yarn-supplying-bobbin supplying device 52, and the au-
tomatic doffer 51 that constitute the automatic winder 60.
[0021] Dataitems of the operation data to be collected
by the frame management device 11 about the winding
unit 16 from the unit control section 50 include data about
the current yarn winding status of the winding unit 16.
Examples of the yarn winding status data include the
current diameter of the package, the current winding
speed, a yarn-breakage occurrence status, a yarn-defect
detection status, and a light-on rate of the light-emitting
section that indicates a malfunction of the winding unit.
[0022] The management-device CPU 63 of the man-
agementdevice 11 accumulates data about yarn winding
statuses collected from each of the winding units 16 of
the automatic winder 60 and performs a predetermined
calculation on the data to obtain operational status data
about the entire automatic winder 60. An example of the
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data concerning an operation value of the entire auto-
matic winder 60 that can be calculated by the manage-
ment-device CPU 63 of the management device 11 is an
operation efficiency of the entire automatic winder 60 ob-
tained by averaging operation efficiencies of the winding
units 16.

[0023] The clock section of the management device
11 stores therein the uptime of the automatic winder 60
and the downtime of the yarn-supplying-bobbin supply-
ing device 52. The management-device CPU 63 of the
management device 11 calculates an average winding
time of winding times each received from the winding
units 16. Furthermore, the management-device CPU 63
of the management device 11 obtains the operation ef-
ficiency of the automatic winder 60 by calculating the
following equation: (operation efficiency of the automatic
winder 60)=[(average winding time of the winding units
16)/((uptime of the automatic winder 60) - (downtime of
the yarn-supplying-bobbin supplying device 52))] x 100.
[0024] One method of calculating the data about the
operational status of the entire automatic winder 60 from
the yarn winding status data collected by the manage-
ment-device CPU 63 of the management device 11 from
each of the winding units 16 has been described above
by way of the example of the operation efficiency of the
automatic winder 60. However, the operation value that
can be calculated is not limited thereto. Examples of the
operation value that can be calculated by the manage-
ment-device CPU 63 of the management device 11 in-
clude a rate of failed yarn joining performed by the splicer
39, a rate of successful doffing operation performed by
the automatic doffer 51, a rate of full-wound packages
discharged by the yarn-supplying-bobbin supplying de-
vice 52, a rate of successful yarn-end finding performed
by the yarn-supplying-bobbin supplying device 52, and
arate of yarn breakage due to tension. The management-
device CPU 63 of the management device 11 is config-
ured so as to calculate data about the operational status
of the entire automatic winder 60 from the operation data
about the constituents of the automatic winder 60 as de-
scribed above.

[0025] The management device 11 functions as a
transmitting-and-selecting section that can transmit
yarn-processing-condition setting data, whichis one data
item of the operation data, to the winding unit 16 and set
a winding condition. Examples of the yarn-processing-
condition setting data include the winding speed, a yarn
count, awinding tension, an amount of yarn thathas been
wound to form a package, weight of the package, and an
item related to a yarn defect.

[0026] An operator can cause a winding-condition set-
ting menu to be displayed on the touch-panel display 13
by performing an operation as appropriate and seta wind-
ing condition by entering numerical values using the input
keys 14. The yarn-processing-condition setting data can
be individually transmitted to the winding units 16 that
are specified or batch-transmitted to all the winding units
16.
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[0027] The frame management device 11 can cause
the yarn winding status data that changes from moment
to moment to be displayed on the touch-panel display 13
inreal-time. Furthermore, the frame management device
11 can store past history data about the yarn winding
status. For example, the frame management device 11
may display a graph in which a frequency of yarn defect
occurrence is plotted along atime axis on the touch-panel
display 13. Furthermore, the frame management device
11 can calculate statistical data by analyzing history data
about the yarn winding status. For example, the frame
management device 11 may calculate a winding rate, the
number of yarn breakage occurrences within a given pe-
riod of time, and/or the like of each of the winding units
16 and display the calculation result on the touch-panel
display 13.

[0028] In the description below, the yarn-process-
ing-condition setting data, the yarn winding status data,
the past history data, and the statistical data are collec-
tively referred to as "operation data" as appropriate.
Thus, the frame management device 11 allows an oper-
ator to perform batch setting of the operation data sets
about a plurality of the winding units 16 or view the same
within one screen. Accordingly, the operator can manage
the automatic winder 60 efficiently.

[0029] An automatic winder system (textile machine
system) according to an embodiment of the present in-
vention is explained below with reference to FIG. 2. Due
to limitation of space, only four textile machines are
shown in FIG. 2; however, the number of the textile ma-
chines in the automatic winder system is not limited to
four. Generally, 50-odd textile machines are installed in
a textile machine factory. Generally, one textile machine
includes approximately 60 to 80 winding units.

[0030] As shown by arrows in FIG. 2, in this automatic
winder system 70, a plurality of the automatic winders 60
forms a network over which operation data about the au-
tomatic winders 60 can be transmitted and received. An
extra-frame communication channel 96 that connects a
plurality of the automatic winders 60 to one another en-
ables transmission and reception of the operation data
about the automatic winders. The automatic winders 60
shown in FIG. 2 are denoted by reference numerals 60
(1), 60(2), 60(3), ..., and 60(50) to distinguish the auto-
matic winders individually. In the description below, the
automatic winders are explained by specifying with these
reference numeral as appropriate. Frame numbers
shown in FIGS. 4 to 7 are numbers used to specify each
of the automatic winders. In the description below, the
automatic winder No. 1, the automatic winder No. 2, the
automatic winder No. 3, ..., and the automatic winder No.
50 are indicated with 60(1), 60(2), 60(3), ..., and 60(50),
respectively, as appropriate.

[0031] The management device 11 of one of the auto-
matic winder 60 is connected to the management devices
11 of the other automatic winders 60 enabling commu-
nication therebetween via the extra-frame communica-
tion channel 96. This configuration makes mutual com-
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munication among a plurality of the automatic winders
60 possible and allows an arbitrary one of the automatic
winder 60 to acquire operation data sets stored in the
other automatic winders 60.

[0032] Generally in an actual textile factory, a plurality
of the automatic winders (frames) 60 is arranged in par-
allel as shown in FIG. 2. Furthermore, in a factory large
enough to contain several tens of frames therein, if the
frames are arranged with a gap of approximately 2 me-
ters, for example, between adjacent frames in the direc-
tion of the length, the length of the installation area of the
frames can even exceed 100 meters in a direction along
the length of the sheet of FIG. 2. In this regard, when the
automatic winders 60 according to the present embodi-
ment that can mutually communicate are installed in such
afactory, an operator is saved from the trouble of moving
to in front of each of the automatic winders 60 to check
an operational status and change settings of the auto-
matic winder 60.

[0033] Furthermore, because the automatic winders
60 can mutually communicate, a (what is called as
"ad-hoc") network that allows direct mutual communica-
tion can be constructed without installing a particular host
computer or an access point. Accordingly, the automatic
winders 60 of the present embodiment can directly mu-
tually transmit and receive operation data.

[0034] Furthermore, the touch-panel display 13 of the
management device 11 of each of the automatic winders
60 displays, when operated as appropriate, operation da-
ta sets about the other automatic winders 60 stored in
the management devices 11 of the other automatic wind-
ers. A first mode (hereinafter, "multiple-frame compari-
son mode") in which operation data sets about the wind-
ing units 16 of a plurality of the automatic winders 60(1),
60(2), 60(3), ..., and 60(50) is displayed within one
screen on the management device 11 of one of the au-
tomatic winders 60 is explained below by way of an ex-
ample of the management device 11(1) of the automatic
winder 60(1) with reference to FIGS. 3 to 7.

[0035] In the description below, it is assumed that the
touch-panel display 13 depicted in FIGS. 3 to 7 are win-
dows displayed on the management device 11(1) of the
automatic winder 60(1). A setting area 206 and window
switching tabs 212 (switching area) are displayed on the
touch-panel display 13 where a setting window is dis-
played. The setting area 206 includes a frame-number
setting area 200 for setting identification numbers of the
automatic winders, an IP-address setting area 202 for
setting IP addresses which are network addresses, and
a subnet-mask setting area 204. Other general values,
such as language, date, time, factory name, and gate-
way, can also be setin the setting area 206. The window
switching tabs 212 include a setting window tab 208 and
amultiple-frame comparisontab 210. The setting window
tab 208 is a tab for the setting window of the management
device 11 shown in FIG. 3. The multiple-frame compar-
ison tab 210 is a tab for windows, shown in FIGS. 4 to 7,
of the management device 11 that display operation data
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sets about a plurality of the textile machines within one
screen.

[0036] An operator selects the setting window tab 208
from the window switching tabs 212 by operating the input
keys 14 or the touch-panel display 13 as appropriate,
and then inputs values of language, date, time, factory
name, frame number, IP address, subnet mask, gateway,
and/or the like in the setting area 206 on the touch-panel
display 13. The management device 11(1) of the auto-
matic winder 60(1) in a textile factory is capable of trans-
mitting and receiving operation data to and from the man-
agement device 11(2), 11(3), ..., and 11(50) of the other
automatic winders 60(2), 60(3), ..., and 60(50), respec-
tively, in the same textile factory when values different
from those of the other automatic winders 60(2), 60
(3), ..., and 60(50) are input to the frame-number setting
area 200 and the IP-address setting area 202 and the
same value as that of the automatic winders 60(2), 60
(3), ..., and 60(50) is input to the subnet-mask setting
area 204 in this window.

[0037] After performing the setting as described
above, the operator selects the multiple-frame compari-
son tab 210 from the window switching tabs 212. In re-
sponse thereto, the touch-panel display 13 shifts from a
second mode, shown in FIG. 3 where the operation data
set about the single automatic winder 60 is displayed, to
the multiple-frame comparison mode (first mode) where,
as shown in FIGS. 4 to 7, the operation data sets about
a plurality of the automatic winders 60 belonging to the
automatic winder system 70 are displayed in a compar-
ison chart form. Meanwhile, the multiple-frame compar-
ison mode has a data viewing mode for displaying the
operation data sets about a plurality of the automatic
winders 60 in a comparison chart form and a winding-
condition copy mode for copying a winding condition
(yarn processing condition) of a particular one of the au-
tomatic winders 60 to another one or more of the auto-
matic winders 60.

[0038] Each ofthe windows of the multiple-frame com-
parisonmode shown in FIGS. 4 to 7 contains a data-view-
ing-mode switching button 220 and a winding-condition-
copy-mode switching button 222. The data-viewing-
mode switching button 220 is arranged in awindow where
the operation data sets about a plurality of the automatic
winders 60 are displayed in a comparison chart form.
The winding-condition-copy-mode switching button 222
is arranged in a winding-condition-copy mode window
used in copying a winding condition of a particular one
of the automatic winders 60 to another one of the auto-
matic winders 60. An operator can switch between the
data viewing mode and the winding-condition copy mode
by selecting one of the data-viewing-mode switching but-
ton 220 and the winding-condition-copy-mode switching
button 222. The data viewing mode is explained below
with reference to FIGS. 4 to 6.

[0039] As shown in FIG. 4, the window for displaying
the operation data sets about a plurality of the automatic
winders 60 in a comparison chart form contains an op-
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eration-data-chart area 224, a scroll bar 218, a compar-
ison-target-frame-number input area 214, a sampled-op-
eration-data area 217, a data acquiring/updating button
216, and the data-viewing-mode switching button 220.
[0040] The operation data sets about a plurality of the
automatic winders 60 belonging to the automatic winder
system 70 are displayed in the operation-data-chart area
224 in a chart form. More specifically, a list of frame num-
bers and the operation data sets about the frames is dis-
played in the operation-data-chart area 224.

[0041] The scroll bar 218 is laid in a direction (top-bot-
tom direction in FIG. 4) in which a plurality of the frame
numbers in the operation-data-chart area 224 is ar-
ranged. Another scroll bar can be laid if required in a
direction (left-right direction in FIG. 4) in which a plurality
of operation data items is arranged. The operation data
sets about the automatic winder No. 1 60(1) to the auto-
matic winder No. 5 60(5) are displayed in the operation-
data-chart area 224 of FIG. 4. However, an operator can
view operation data about the other automatic winders,
such as the automatic winder No. 50 60(50), by scrolling
the operation-data-chart area 224 up or down using the
scroll bar 218. In FIG. 4, the winding speed, the rate of
failed yarn joining, and the rate of successful doffing op-
eration are displayed as the operation data. However, an
operator can view operation data of the other data items
by scrolling the operation-data-chart area 224 sideways
using the scroll bar 218. Examples of the other data items
of the operation data include a production efficiency of
the automatic winder 60, the rate of fully-wound yarn-
supplying bobbins that have returned to the yarn-supply-
ing-bobbin supplying device 52, and the rate of success-
fulyarn-end finding operation performed by the yarn-sup-
plying-bobbin supplying device 52. The yarn end finding
is an operation of placing a yarn end of a yarn-supplying
bobbin on a top end of the yarn-supplying bobbin.
[0042] A frame number of any one of a plurality of the
automatic winders 60(1) to 60(50) belonging to the au-
tomatic winder system 70 can be input to the compari-
son-target-frame-number input area 214. Operation data
sets about two of the automatic winders 60 can be dis-
playedinin-line rows in the sampled-operation-data area
217. When the data acquiring/updating button 216 is ac-
tivated, the operation data sets about the automatic wind-
ers 60 at a point in time when the button is activated can
be acquired. The data-viewing-mode switching button
220 is a button for switching the display on the touch-
panel display 13 to one of the other data viewing modes
shown in FIGS. 5 and 6.

[0043] In the above configuration, when an operator
inputs a desired frame number in the comparison-tar-
get-frame-number input area 214, the frame number is
displayed at a position above the sampled-operation-da-
ta area 217. The operator then selects desired frame
numbers of the automatic winders 60 that are to be com-
pared with the automatic winder of which frame number
has been input in the comparison-target-frame-number
input area 214 from the list displayed in the operation-
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data-chart area 224. When the operator activates the da-
ta acquiring/updating button 216, operation data sets
about the two selected automatic winders 60 are dis-
playedinin-line rows in the sampled-operation-data area
217.FIG. 4 shows an example in which an operation data
set about the automatic winder No. 3 and that of the au-
tomatic winder No. 15 are displayed in a comparison
chart form as being compared with the operation data
set about the automatic winder No. 2.

[0044] As described above, the display section 13 of
the management device 11 of the automatic winder sys-
tem 70 according to the present invention can display
the operation data sets about a plurality of the automatic
winders 60 within one screen. Therefore, comparison
among operation data sets across a plurality of textile
machines can be made in a factory where the automatic
winder system 70 according to the present invention is
installed. Thus, an operator can determine an operation
to be performed on the automatic winders 60 based on
a result of analysis of operational statuses of the auto-
matic winders 60 that is carried out based on the com-
parison among the operation data sets about a plurality
of the automatic winders 60. As a result, accuracy and
efficiency of maintenance works performed by the oper-
ator increase, and production efficiency of the automatic
winder system 70 according to the present invention in-
creases.

[0045] By inputting a frame number of an under-oper-
ation frame, which is a frame that is being currently op-
erated by an operator, to the comparison-target-frame-
number input area 214, comparison of operation data
between the under-operation frame and other frames can
be made. Accordingly, each of the automatic winders 60
belonging to the automatic winder system 70 according
to the present invention allows comparing operation data
between the under-operation frame and the other frames
by viewing the display section 13 of the management
device 11. As aresult, an operator can view an operation
data set about a target winding unit 16 on a window of
the nearest management device 11. Furthermore, the
operator can perform a maintenance work on the target
winding unit 16 while comparing the operation data set
displayed on the window of the management device 11
of the under-operation frame against an actual operation
of the target winding unit 16. As a result, accuracy and
efficiency of the maintenance work can be further in-
creased.

[0046] The operation data displayed in the opera-
tion-data-chartarea 224 and the sampled-operation-data
area 217 is automatically updated at fixed intervals, e.g.,
at every two minutes. However, an operator can view
latest operation data by activating the data acquiring/up-
dating button 216 rather than waiting for the operation
data to be automatically updated. When the data-view-
ing-mode switching button 220 is activated, the window
on the touch-panel display 13 switches from the window
that displays operation data sets about a plurality of the
automatic winders 60 in the comparison chart form
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shown in FIG. 4 to the window shown in FIG. 5 or FIG. 6.
[0047] FIG. 5is awindow showing a chart of operation
efficiencies of the automatic winders 60 from the auto-
matic winder No. 1 60(1) to the automatic winder No. 20
60(20) belonging to the automatic winder system 70. The
window showing the chart of the operation efficiencies
includes an operation-rate-chart area 226. WWhen an op-
erator selects the data-viewing-mode switching button
220, the management-device CPU 63 of the manage-
ment device 11 collects operation data about operation
efficiencies from the management devices 11 of all the
automatic winders 60 belonging to the automatic winder
system 70, processes the operation data, and displays
the operation data as a graph. Although a graph of the
operation efficiencies of the automatic winders No. 1 to
No. 20 is shown in FIG. 5 due to limitation of space, the
number of automatic winders to be displayed is notlimited
thereto. There can be a situation where it is difficult in
terms of window layout to display operational statuses
of all the automatic winders within one screen as in a
case where, for example, the screen display is for an
automatic winder system that includes a large number
of automatic winders. For such a situation, the scroll bar
218 is preferably provided along the direction in which
the frame numbers are arranged so that the operation
data sets about all the automatic winders belonging to
the automatic winder system 70 can be viewed by window
scrolling using the scroll bar 218.

[0048] The configuration described above allows an
operator to determine which one (or more) of the auto-
matic winders 60 belonging to the automatic winder sys-
tem 70 has declined in operation efficiency by viewing
the window containing the comparison chart. As a result,
it becomes possible to keep track of statuses of the au-
tomatic winders 60 belonging to the automatic winder
system 70 clearly and quickly. Accordingly, an operation
necessary to increase production efficiency of the auto-
matic winder system 70 can be started earlier.

[0049] FIG. 6is adiagram of a window showing a chart
of winding units in each of which a malfunction has oc-
curred. When, for example, a malfunction alarmis issued
from one of the winding units 16 that is under centralized
control of the management device 11 of one of the textile
machines belonging to the automatic winder system 70,
an operator activates the data-viewing-mode switching
button 220 to collect data associated with a unit number
of the winding unit 16 from the management device 11
and display the data. As shown in FIG. 6, malfunctions
have occurred in winding units #10, #50, and #24 of the
automatic winder No. 1, the winding unit #40 of the au-
tomatic winder No. 6, and the winding units #13 and #60
of the automatic winder No. 11.

[0050] The configuration described above allows an
operator to obtain, by viewing the screen, information as
to inwhich one (or more) of the winding units 16 belonging
to the automatic winder system 70 a malfunction has oc-
curred. Accordingly, because the operator can draw up
a maintenance plan while prioritizing maintenance jobs

10

15

20

25

30

35

40

45

50

55

and taking a layout of a textile machine factory into con-
sideration, the operator can perform a maintenance work
efficiently. Thus, production efficiency increases in the
automatic winder system 70 according to the presentem-
bodiment.

[0051] FIG. 7 is a drawing of a window showing a chart
of condition setting data concerning yarn processing per-
formed by the textile machine. When the data-viewing-
mode switching button 220 is activated by an operator,
the management-device CPU 63 of the management de-
vice 11 transmits a request signal to each of the man-
agement devices of the other textile machines for trans-
mission of yarn-processing-condition setting data stored
in the management devices 11. Upon receiving the re-
quest signal, the management devices 11 transmit wind-
ing conditions concerning currently performed winding
stored in the ROM of the management devices 11 to the
management device 11 that has issued the request sig-
nal. The management device of the automatic winder,
which has issued the request signal, displays in a tabular
form a chart of the winding conditions received from the
management devices 11 of the other textile machines.
[0052] This configuration allows the operator to obtain
information as to what winding jobs are performed in the
automatic winder system by taking a glance at the chart.
Accordingly, the operator can not only obtain information
as to whether intended winding jobs are appropriately
performed in the automatic winder system easily but also
can detect an automatic winder that is performing an in-
appropriate winding job early and take a corrective meas-
ure.

[0053] A processprocedure for transmitting setting val-
ues to management devices of other textile machines is
explained below with reference to FIG. 7. FIG. 7 is a
diagram of a window showing transmission of
yarn-processing-condition setting values of the textile
machine, which includes the management device where
the window is displayed, to management devices of other
textile machines. This setting window includes a trans-
mission-data setting area 230, a receiver-frame-number
setting area 234, and a copy button 232. Winding condi-
tions recorded in the management-device CPU 63 of the
management device 11 are displayed in a chart form in
the transmission-data setting area 230. The frame num-
bers of the automatic winders 60 belonging to the auto-
matic winder system 70 are displayed in a chart form in
the receiver-frame-number setting area 234. A check box
is arranged beside each of the list of the winding condi-
tions and the list of the frame numbers as appropriate.
[0054] First, an operator causes the setting window
shown in FIG. 7 to appear by activating the winding-con-
dition-copy-mode switching button 222. Subsequently,
the operator selects one or more winding conditions to
be copied to one or more of the other automatic winders
60 from the chart of the winding conditions displayed in
the transmission-data setting area 230. Subsequently,
the operator selects one or more of the automatic wind-
ers, to which the winding condition is to be copied, from
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the list of the frame numbers of the automatic winders
60 displayed in the receiver-frame-number setting area
234. The winding setting values are transmitted by acti-
vating the copy button 232.

[0055] An example is shown in FIG. 7 where setting
values "COTTON 40" and "COTTON 50" are selected as
setting values to be transmitted, and the automatic wind-
er No. 1, the automatic winder No. 2, and the automatic
winder No. 8 are selected as frames by which the setting
values are to be received. Meanwhile, it is possible to
transmit all the winding conditions recorded in the man-
agement-device CPU 63 of the management device 11
by activating a select all button 208(a). It is also possible
to cause all the automatic winders 60 belonging to the
automatic winder system 70 to receive the winding-con-
dition setting values by activating a select all button 208
(b).

[0056] This configuration saves the operator from the
need for setting winding setting values on each of the
automatic winders 60 belonging to the automatic winder
system 70. Furthermore, this configuration prevents a
situation where different winding jobs are performed un-
der the same setting name.

[0057] Inthe automatic winder system 70 according to
the present embodiment, operation data can be trans-
mitted cumulatively between the automatic winders 60.
This will be described more specifically below on an as-
sumption that first, second, and third automatic winders
60 of the automatic winders 60 are arranged in this order.
In a situation where the second automatic winder 60 re-
ceives operation data from the first automatic winder 60
and then further transmits the received data to the third
automatic winder 60, the second automatic winder 60
can add operation data managed by the second auto-
matic winder 60 itself to the received operation data and
transmit the thus-obtained cumulative operation data to
the third automatic winder 60.

[0058] Accordingly, each time data is transmitted/re-
ceived between the automatic winders 60, latest data is
added to the data. Consequently, data is automatically
collected and updated, causing the automatic winders
60toshare latestdata. As aresult, operation data sharing
among the automatic winders 60 included in the auto-
matic winder system 70 can be implemented efficiently
without arranging an apparatus, e.g., a central server,
for centralized management of data. However, it is also
possible to use at least one of the automatic winders 60
as a centralized management apparatus so that data
about the automatic winders 60, which are connected so
as to make communication therebetween possible, is
centrally controlled at a particular location.

[0059] More specifically, for example, it is possible to
set the same winding condition to a plurality of the auto-
matic winders 60 collectively by transmitting the same
winding condition to the automatic winders 60. Because
the operation data is transmitted/received as described
above, it is possible to monitor yarn winding status data
and statistical data about all the frames on the touch-
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panel display 13 of any one of the automatic winders 60
as appropriate. Accordingly, by causing the information
to be displayed on the touch-panel display 13 of a nearest
one of the automatic winders 60, an operator can obtain
information that, for example, the X-th winding unit 16 of
the automatic winder 60(2) is poor in package production
efficiency, without going to an installation location of the
automatic winder 60(2).

[0060] The automatic winder system 70 according to
the present embodiment also includes the second mode
in which an operation data set about one of the automatic
winders 60 belonging to the automatic winder system 70
is displayed. More specifically, by selecting by an appro-
priate operation a frame number from the frame numbers
displayed in the multiple-frame comparison mode that is
displayed on the multiple-frame comparison mode win-
dow shown in FIGS. 4 to 6, it is possible to view an op-
eration data set about the frame that is selected.

[0061] Although some exemplary embodiments of the
present invention are explained above, the configura-
tions disclosed therein can be modified as described be-
low, for example.

[0062] The operation data explained above is an ex-
ample and data other than that described above can cer-
tainly be communicated among the automatic winders.
A configuration in which only a part of the operation data
is communicated and the remaining operation data is not
communicated can alternatively be employed. For exam-
ple, a modification can be made such that only winding
conditions are communicated among the automatic
winders 60.

[0063] The yarn-supplying-bobbin supplying device 52
and the automatic doffer 51 can be omitted or modified.
Forexample, a configurationin which the yarn-supplying-
bobbin supplying device 52 supplies the yarn supplying
bobbin 21 can be modified to a configuration in which a
magazine-type bobbin supplying device is arranged on
a front surface of each of the winding units 16.

[0064] The textile machine is not limited to the auto-
matic winder but can be a spinning machine that includes
at least one spinning unit, for example. In this case, each
of the spinning machines transmits spinning data about
the spinning unit of the spinning machine to other spin-
ning machines and receives spinning data from the other
spinning machines.

[0065] Communication provided by the system is not
limited to communication among frames of the same
type. For example, the system can be constructed as a
textile machine system that includes a plurality of auto-
matic winders and a plurality of spinning machines. Such
a system allows managing information consistently from
yarn spinning to package production.

[0066] In the above embodiments, the wired ex-
tra-frame communication channel 96 connects the auto-
matic winders 60 to one another so as to make commu-
nication therebetween possible. Alternatively, a configu-
ration in which the textile machines are wirelessly con-
nected to one another can be employed as in the case



15 EP 2 573 236 A2 16

of the textile machine system disclosed in Japanese Pat-
ent Application Laid-open No. 2009-242029.

[0067] In the above embodiments, the wired in-
tra-frame communication channel 90 connects the wind-
ing units 16 and the management device 11 arranged in
the automatic winder 60 to one another to make commu-
nication therebetween possible. Alternatively, a configu-
ration in which the yarn winding units 16 are wirelessly
connected to the management device 11 can be em-
ployed.

[0068] Inthe above embodiments, the clock section of
the management device 11 stores therein uptime and
downtime relating to the winding units 16. However, an
element that measures time related to the winding units
16 is notlimited thereto. Alternatively, for example, a con-
figuration in which each of the unit control sections 50
includes a clock section, and each of the winding units
16 measures its own uptime and downtime and transmits
measurement results to the management device 11 can
be employed.

[0069] Accordingtoan aspect of the presentinvention,
atextile machine system thatincludes a plurality of textile
machines is configured as described below. Each textile
machine includes at least one textile processing unit and
a management device that collects and manages an op-
eration data set about the textile processing unit. Each
management device includes a display section that dis-
plays the operation data set about the textile processing
unit, and a communication section. The communication
section transmits and receives the operation data set to
and from a management device of another textile ma-
chine. The display section includes a first mode in which
the display section displays the operation data sets about
the textile processing units of a plurality of the textile ma-
chines within one screen.

[0070] The display section of the textile machine sys-
tem preferably further includes a second mode in which
the display section displays the operation data set about
the textile processing unit of one of the textile machines.
Each management device further includes a switching
section that switches between the first mode and the sec-
ond mode.

[0071] The above configuration allows, in a factory
where the textile machine system according to the
present invention is installed, comparison among oper-
ation data sets about the textile processing units of a
plurality of the textile machines. Accordingly, an operator
can determine an operation to be performed on the textile
machines based on a result of analysis of operational
statuses of the textile machines that is carried out based
on the comparison among the operation data sets con-
cerning the frames. As a result, accuracy and efficiency
of maintenance works performed by the operatorincreas-
es, and production efficiency of the textile machine sys-
tem increases.

[0072] The textile machine system is preferably con-
figured as follows. The display section of each manage-
ment device is capable of displaying the operation data
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set about the textile processing unit of the textile machine
to which the management device belongs and the oper-
ation data set about the textile processing unit of at least
one of the other textile machines within one screen.
[0073] This configuration allows, in the textile machine
belonging to the textile machine system according to the
present invention configured as described above, com-
parison of the operation data sets between the under-op-
eration frame, which is the textile machine being operat-
ed by an operator, and at least one of the other frames
by viewing the display section of the management device.
Accordingly, an operator can view an operation data set
about a target textile processing unit on a window of the
nearest management device. Furthermore, the operator
can perform a maintenance work while comparing the
operation data set displayed on the management window
of the under-operation frame that includes the target tex-
tile processing unit against an actual operation of the
target textile processing unit, thereby further increasing
accuracy and efficiency of the maintenance works.
[0074] The textile machine system is preferably con-
figured as follows. The operation data set to be collected
and managed by the management device includes data
about an operation efficiency of the textile processing
unit. The display section is capable of displaying data
about operation efficiencies of the textile processing units
of a plurality of the textile machines within one screen.
[0075] This configuration allows, in the textile machine
system according to the present invention, an operator
to view a list of the operation efficiencies of the textile
processing units belonging to a plurality of the textile ma-
chines while making comparison across the textile ma-
chines. Accordingly, the operator is saved from the need
for checking each management device provided in the
respective textile machines to acquire the operation ef-
ficiencies. As a result, the operator can more accurately
and quickly find a textile processing unitthat has declined
in operation efficiency.

[0076] The textile machine system is preferably con-
figured as follows. The operation data set to be collected
and managed by the management device includes data
about a malfunction that occurred in the textile process-
ing unit. The display section is capable of displaying tex-
tile processing units, in each of which a malfunction oc-
curred, in a chart form.

[0077] This configuration allows, in a factory where the
textile machine system according to the presentinvention
is installed, collectively displaying the textile processing
units in each of which a malfunction has occurred in the
factory. Accordingly, an operator can quickly and accu-
rately determine which one (or more) of the large number
of textile processing units installed in the factory requires
maintenance.

[0078] The textile machine system is preferably con-
figured as follows. The management device classifies
data about malfunctions of the textile processing units
by malfunction type and manages the data by calculating
a total number of the textile processing units, in each of
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which a malfunction has occurred, on a per-malfunction-
type basis. The display section is capable of displaying
on a per-malfunction-type basis the total number of the
textile processing units, in each of which a malfunction
has occurred, calculated by the management device.
[0079] This configuration allows the textile machine
system according to the present invention to display the
total number of the textile processing units, in each of
which a malfunction has occurred, on a per-malfunction-
type basis. Accordingly, an operator can draw up a main-
tenance plan based on the malfunction types and the
number of malfunction occurrences for each of the mal-
function types, and perform a maintenance work accord-
ing to the maintenance plan. As a result, the operator
can perform maintenance works more efficiently.
[0080] The textile machine system is preferably con-
figured as follows. The operation data set to be managed
by the management device includes a yarn-processing-
condition setting data set about the textile processing
unit. The display section is capable of displaying yarn-
processing-condition setting data sets about the textile
processing units of the textile machines within one
screen.

[0081] This configuration allows, in a factory where the
textile machine system according to the presentinvention
configured as described above is installed, collectively
displaying data sets about condition settings for yarn
processing performed in the factory. Accordingly, an op-
erator can accurately and quickly obtain information as
to what winding jobs are performed in the factory.
[0082] The textile machine system is preferably con-
figured as follows. The management device further in-
cludes a transmitting-and-selecting section that selects
a particular one of a plurality of the textile machines and
transmits the operation data set about the textile machine
to which the management device belongs to the selected
particular textile machine.

[0083] This configuration allows, in a factory where the
textile machine system according to the presentinvention
is installed, unifying textile winding condition data in the
factory. The textile machine system can be configured
to make comparison among the data sets about condition
settings for yarn processing performed by the textile ma-
chines in the factory and transmit yarn-processing-con-
dition setting data to a textile machine that requires set-
ting change. The textile machine system configured as
described above can prevent a setting value of a textile
machine that requires setting change from being left un-
changed, thereby preventing an undesirable situation
that the textile machine is operated under an unintended
winding condition.

[0084] In the textile machine system, the textile ma-
chine is preferably an automatic winder.

[0085] This allows, in a factory where a plurality of au-
tomatic winders is installed, efficient comparison of op-
eration data across the automatic winders.

[0086] In the textile machine system, the textile ma-
chine is preferably an air spinning machine.
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[0087] This allows, in a factory where a plurality of air
spinning machines is installed, efficient comparison of
operation data across the air spinning machines.
[0088] According to another aspect of the present in-
vention, a textile machine includes at least one textile
processing unit and a management device that collects
and manages an operation data set about the textile
processing unit. The management device includes a dis-
play section that displays the operation data set about
the textile processing unit, and a communication section.
The communication section transmits and receives the
operation data set to and from a management device of
another textile machine. The display section includes a
first mode in which the display section displays operation
data sets about textile processing units of a plurality of
textile machines within one screen.

[0089] The display section of the textile machine pref-
erably includes a second mode in which the display sec-
tion displays an operation data set about a textile
processing unit of one of a plurality of the textile ma-
chines. The management device further includes a
switching section that switches between the first mode
and the second mode.

[0090] This configuration allows, in a factory where the
textile machines according to the present invention are
installed, comparison among operation data sets about
textile processing units provided in the textile machines.
Accordingly, an operator can determine an operation to
be performed on the textile machines based on a result
of analysis of operational statuses of the textile machines
that is carried out based on the comparison among the
operation data sets concerning a plurality of the frames.
As a result, accuracy and efficiency of maintenance
works performed by the operator are increased, and pro-
duction efficiency of the textile machine system accord-
ing to the present invention increases.

Claims
1. A textile machine (60) comprising:

at least one textile processing unit (16); and

a management device (11) that is adapted to
collect and manage an operation data set about
the textile processing unit (16), wherein

the management device (11) includes

a display section (13) that is adapted to display
the operation data set about the textile process-
ing unit (16), and

a communication section (62) that is adapted to
transmit and receive the operation data set to
and from a management device (11) of another
textile machine (60), and

the display section (13) includes a first mode in
which the display section (13) displays operation
data sets about textile processing units (16) of
a plurality of textile machines (60) within one
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screen.

The textile machine (60) according to Claim 1,
wherein the display section (13) further includes a
second mode in which the display section (13) dis-
plays an operation data set about a textile processing
unit (16) of one of the textile machines (60), and
the management device (11) further includes a
switching section (212) that switches between the
first mode and the second mode.

A textile machine system (70) comprising a plurality
of textile machines according to claim 1.

The textile machine system (70) according to Claim
3, wherein the display section (13) further includes
a second mode in which the display section (13) dis-
plays the operation data set about the textile
processing unit (16) of one of the textile machines
(60), and

each management device (11) further includes a
switching section (212) that is adapted to switch be-
tween the first mode and the second mode.

The textile machine system (70) according to Claim
3 or 4, wherein the display section (13) of each man-
agement device (11) is capable of displaying within
one screen

the operation data set about the textile processing
unit (16) of the textile machine (60) to which the man-
agement device (11) belongs and

the operation data set about the textile processing
unit (16) of at least one of the other textile machines.

The textile machine system (70) according to Claim
3 or 4, wherein

the operation data set to be collected and managed
by the management device (11) includes data about
an operation efficiency of the textile processing unit
(16), and

the display section (13) is capable of displaying with-
in one screen data about operation efficiencies of
the textile processing units (16) of the textile ma-
chines (60).

The textile machine system (70) according to Claim
3 or 4, wherein

the operation data set to be collected and managed
by the management device (11) includes data about
a malfunction that occurred in the textile processing
unit (16), and

the display section (13) is capable of displaying a list
of textile processing units (16) in each of which a
malfunction has occurred.

The textile machine system (70) according to Claim
7, wherein
the management device (11) is adapted to classifie
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data about malfunctions of the textile processing
units (16) by malfunction type and to manage the
data by calculating a total number of the textile
processing units (16), in each of which a malfunction
has occurred, on a per-malfunction-type basis, and
the display section (13) is capable of displaying on
the per-malfunction-type basis the total number of
the textile processing units (16), in each of which a
malfunction has occurred, calculated by the man-
agement device (11).

The textile machine system (70) according to Claim
3 or 4, wherein

the operation data set to be managed by the man-
agement device (11) includes a yarn-processing-
condition setting data set aboutthe textile processing
unit (16), and

the display section (13) is capable of displaying with-
inone screen yarn-processing-condition setting data
sets about the textile processing units (16) of the
textile machines (60).

The textile machine system (70) according to any
one of Claims 3 to 9, wherein the management de-
vice (11) further includes a transmitting-and-select-
ing section (232) that is adapted to select a particular
one of a plurality of the textile machines and to trans-
mit the operation data set about the textile machine
(60) to which the management device (11) belongs
to the selected particular textile machine (60).

The textile machine system (70) according to any
one of Claims 3 to 10, wherein the textile machine
(60) is an automatic winder.

The textile machine system (70) according to any
one of Claims 3 to 10, wherein the textile machine
(60) is an air spinning machine.
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