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(54) Textile machine

(57)  Each of a plurality of spinning units of a spinning
machine includes a level display section, which displays
an operation level that corresponds to an operation state
of the spinning unit among a plurality of operation levels.
The operation levels are classified such that a standard
operation state, which is to be a standard, is located at
a center. The standard operation state may be an aver-
age value of the operation states of the plurality of spin-

ning units of the spinning machine or a given set value.
Each of the plurality of spinning units further includes an
operation panel, which displays an overall view illustrat-
ing an overall structure of the spinning unit. When an
error has occurred in the spinning unit, the operation pan-
el can carry out a display by identifying a section that
corresponds to an error occurred section within the over-
all view.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a textile ma-
chine including a plurality of yarn processing units. More
particularly, the present invention relates to a configura-
tion for displaying an operation state of the yarn process-
ing unit. The present invention also relates to a configu-
ration for notifying an error occurred in the yarn process-
ing unit.

2. Description of the Related Art

[0002] A conventional textile machine, such as a spin-
ning machine including a plurality of spinning units and
an automatic winder including a plurality of winder units,
includes a plurality of yarn processing units. The textile
machine of this type generally includes a central man-
agement device (machine control device) that collective-
ly manages information relating to each of the yarn
processing units. Japanese Unexamined Patent Appli-
cation Publications No. H5-70040 (Patent Document 1),
No. H6-128823 (Patent Document 2), and No. H7-90733
(Patent Document 3) disclose a textile machine including
a central management device that centrally manages a
plurality of yarn processing units. In such a central man-
agement device, various pieces of information such as
an operation efficiency of each of the yarn processing
units and an error occurrence state can be displayed on
a monitor.

[0003] Inawinderunitdisclosed in German Patent Ap-
plication Publication No. 102006045237 (Patent Docu-
ment 4), a panel is provided on a front surface of each
of the winder units, and a plurality of single images sche-
matically illustrating error occurrence factors are dis-
played on each panel. When an error occurs, the winder
unit of Patent Document 4 notifies an error occurred sec-
tion by lighting the single image that corresponds to the
occurred error.

[0004] Inthetextile machineincluding the central man-
agement device as described in Patent Documents 1
through 3, a yarn winding unit that meets a prescribed
condition may be extracted by performing a prescribed
operation from the central management device. In such
a case, for example, an operator performs an appropriate
operation to extract (select) a yarn processing unithaving
an operation efficiency lower than an average of the en-
tire machine, and to display the extracted yarn process-
ing unit on the monitor. Accordingly, the operator can
check the monitor, and then walk to the place where the
yarn processing unit in need of maintenance work is pro-
vided, and perform the maintenance work.

[0005] However, in the above configuration, in order
to check the display on the monitor, the operator needs
to go back and forth frequently between the central man-
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agementdevice and the yarn processing unit. As aresult,
the operation efficiency was low, and the maintenance
work posed burden on the operator.

[0006] Moreover, in the above configuration, the oper-
ator performs a prescribed operation from the central
management device to display the yarn processing unit
with a low operation efficiency on the monitor. Therefore,
when the operation efficiency of a certain yarn processing
unit decreases during the operation of the textile ma-
chine, the operator cannot realize the decrease in the
operation efficiency of the yarn processing unit until the
operator performs the prescribed operation from the cen-
tral management device and checks the monitor. As a
result, the operator could not confirm the yarn processing
unit with a decreased operation efficiency at an early
stage to perform an appropriate operation.

[0007] Meanwhile, the winder unit disclosed in Patent
Document 4 displays the error occurrence factors or the
like on the front panel. Therefore, when an error occurs,
in order to obtain information aboutthe error, the operator
can immediately confirm the error occurring in the yarn
processing unit without checking the monitor of the cen-
tral management device. However, the winder unit dis-
closed in Patent Document 4 displays information relat-
ing to the yarn processing unit only when an error occurs
in such a yarn processing unit. As a result, the operator
could not confirm a current state of the yarn processing
unit that is during operation.

[0008] In another point of view, various proposals are
made to notify the operator of an error occurred section
when an error occurs in a textile machine such as an
automatic winder and a spinning machine.

[0009] For example, Japanese Unexamined Patent
Application Publication No. S60-67374 (Patent Docu-
ment 5) discloses a structure for displaying an error oc-
curred section in a bobbin transportation device used in
an automatic winder. An error display device disclosed
in Patent Document 5 is provided with a light-emitting
diode at an appropriate position on a panel illustrating a
schematic view of the bobbin transportation device. By
lighting the light-emitting diode that corresponds to the
error occurred section, the error occurred section is dis-
played.

[0010] In the textile machine such as the automatic
winder and the spinning machine, when an error occurs
in any of the plurality of yarn processing units, through a
method of lighting a lamp of the yarn processing unit in
which an error has occurred, the operator is notified of
the yarn processing unit that needs a maintenance work.
Accordingly, the operator can confirm the location of the
yarn processing unit in which an error has occurred, and
goes to the location where such yarn processing unit is
provided to perform an appropriate maintenance work.
However, the operator has been judging, through own
experience, which specific section in the yarn processing
unit needs a maintenance work. Therefore, there were
cases in which the operator performed a maintenance
work on a section that is different from the error occurred
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section, or used longer hours than required.

[0011] Another structure is known in which each yarn
processing unit includes a seven-segment display or the
like, and by displaying an error code in numbers and/or
in alphabets on the display, an operator is notified of con-
tents of an error occurred in the yarn processing unit.
However, the operator cannot promptly perform an ap-
propriate operation unless the operator knows a corre-
spondence relation between the error code and an error
occurred section (or the error contents). Even if the op-
erator fully knows the error code, the operator cannot
intuitively realize a specific error occurred section in the
yarn processing unit. As a result, problems arise in that
it is troublesome to check the contents indicated by the
error code and that an operator may check an irrelevant
section. Thus, the operation efficiency was low, and a
large burden was posed on the operator.

[0012] Japanese Unexamined Patent Application
Publication No. H11-107075 (Patent Document 6) dis-
closes an automatic winder that visually displays error
occurrence factors on a monitor that is connected with a
central management device. With this structure, an op-
erator can intuitively learn error contents as compared
with the above-described error code display. Patent Doc-
ument 6 describes that even an inexperienced operator
can easily confirm a section that needs a maintenance
work and contents of the error, and thus can promptly
perform maintenance work.

[0013] Meanwhile, inthe structure of Patent Document
4, since the error contents are represented by icon im-
ages provided on the panel of each of the winder units,
the operator does not need to fully know the error code.
[0014] In the structure of Patent Document 6, when an
error occurs in the yarn processing unit, the operator once
goes to the central management device to obtain infor-
mation on the error occurred section or the like, and then
checks the display on the monitor. After printing the dis-
played contents on a paper, the operator is required to
go back to such yarn processing unit to perform mainte-
nance work.

[0015] The automatic winder disclosed in Patent Doc-
ument 6 can display on the monitor, a plurality of yarn
processing units that have a great number of error oc-
currences. However, when a plurality of yarn processing
units in need of maintenance work exist, the operator
needs to go back and forth several times between the
central management device and the yarn processing unit
and check the display on the monitor. Moreover, even
when the displayed contents are printed on the paper, in
a situation where a plurality of operators are working, an
operator who does not have the paper cannot know the
error occurred section, and the operators cannot concur-
rently perform the maintenance work.

[0016] In Patent Document 4, since each of the units
is provided with the panel, the operator does not need to
go to the central management device each time to check
the monitor or does not need to check the printed paper.
Therefore, the operator can promptly confirm the error
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contents.

[0017] However, the single images of the above Patent
Document 4 are merely a substitute for the error code
display, and an operator cannot intuitively confirm easily
a correspondence relation between the display of the sin-
gleimages and the error occurred section. In other words,
although the error contents are schematically illustrated
by the single images, the operator cannot promptly un-
derstand the error occurred section by looking at the sin-
gle images. The operator is still required to know in ad-
vance the correspondence relation between the single
images and the error occurred section. Moreover, de-
pending on graphic contents of the single images, there
are cases where the operator cannot accurately under-
stand the error contents even by looking at the graphics.
As a result, an inexperienced operator cannot promptly
perform an appropriate operation.

SUMMARY OF THE INVENTION

[0018] In order to overcome the problems described
above, embodiments of the present invention provide a
textile machine in which an operation state of a yarn
processing unit can be easily confirmed.

[0019] According to afirst aspect of the present inven-
tion, the textile machine includes a plurality of yarn
processing units. Each of the yarn processing units in-
cludes a level display section, which displays an opera-
tion level that corresponds to an operation state of the
yarn processing unitamong a plurality of operation levels.
[0020] Thus, by checking the operation level of the
yarn processing unit, an operator can easily confirm a
state of the yarn processing unit. Further, since each of
the yarn processing units includes the level display sec-
tion, the operator can promptly check the operation level.
Accordingly, the operator can easily confirm the yarn
spinning unit that needs maintenance work and immedi-
ately perform necessary maintenance work on such spin-
ning unit.

[0021] Inthe above-described textile machine, the op-
eration levels are preferably classified such that a stand-
ard operation level, which is to be a standard, is located
atacenter. Thus, the operator can easily confirm whether
the operation state of the yarn processing unit has a high-
er operation level or a lower operation level as compared
with the standard operation state.

[0022] In the above-described textile machine, the
standard operation state is preferably an average value
of the operation states of the plurality of yarn processing
units of the textile machine. Accordingly, the operator
can easily confirm the operation state of the yarn process-
ing unit is displaced in which direction from the average
value. Moreover, since the average value is used as a
central level of the level display, a comparison can be
easily made with an operation state of other yarn process-
ing units.

[0023] In the above-described textile machine, the
standard operation state may be a prescribed set value.
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Thus, the operator can easily confirm the operation state
of the yarn processing unit is displaced in which direction
from the set value.

[0024] Inthe above-described textile machine, the op-
eration level of the yarn processing unit can be deter-
mined in accordance with operation data that is used for
detecting the operation state of the yarn processing unit,
and the yarn processing unit can detect a plurality of types
of operation data. The textile machine can select which
operation data is to be used for determining the operation
level from among the plurality of types of operation data.
[0025] By enabling the operator to select and change
a content to be displayed on the level display section,
different types of information relating to the yarn process-
ing unit can be displayed on one level display section.
[0026] Inthe above-described textile machine, the op-
eration level preferably relates to at least one of an op-
eration efficiency of the yarn processing unit, a yarn thick-
ness of the yarn processing unit, and a yarn splicing error
rate of the yarn processing unit.

[0027] The above-described operation data relating to
the operation state is reference data that is frequently
referred to by the operator. Therefore, the above-de-
scribed operation data relating to the operation state is
preferably displayed on the level display section.
[0028] In the above-described textile machine, each
of the yarn processing units preferably includes a trend
display section that displays whether the operation state
of the yarn processing unit has an upward trend or a
downward trend. Thus, the operator can easily confirm
the latest trend of the operation state of the yarn process-
ing unit. Accordingly, the operator can perform an appro-
priate operation on each of the yarn processing units.
[0029] According to a second aspect of the present
invention, the textile machine includes the plurality of
yarn processing units, and each of the yarn processing
units includes an overall view display section that dis-
plays an overall view representing an overall structure of
the yarn processing unit. When an error has occurred in
the yarn processing unit, the overall view display section
can carry out a display by identifying a section within the
overall view that corresponds to the error occurred sec-
tion.

[0030] Thus, the operator can intuitively confirm the
error occurred section. Accordingly, even an inexperi-
enced operator can easily understand the error contents
and perform an appropriate maintenance work. Moreo-
ver, since the yarn processing unit includes the overall
view display section, after checking the display on the
overall view display section, the operator can immediate-
ly start an error recovery work.

[0031] The above-described textile machine furtherin-
cludes a control section that controls the yarn processing
unit. The control section includes a determining section
and an identifying section. The determining section re-
ceives a signal from the yarn processing unit and deter-
mines whether or not the error has occurred in accord-
ance with the received signal. The identifying section
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identifies the error occurred section. The control section
carries out the display on the overall view display section
by identifying the error occurred section based on a de-
termination of the determining section and an identifica-
tion of the identifying section.

[0032] The control unit determines a presence or an
absence of the error, and identifies the error occurred
section. Accordingly, the error occurred section can be
properly displayed and identified in the overall view dis-
play section.

[0033] In the above-described textile machine, the
overall view display section includes a plurality of lumi-
nous sections arranged near the overall view. By chang-
ing a light-emitting state of a specific luminous section
among the plurality of luminous sections, the control sec-
tion can carry out the display by identifying a section that
corresponds to the luminous section within the overall
view. Accordingly, the error occurred section can be dis-
played and identified through a simple structure.

[0034] In the above-described textile machine, the
overall view display section includes the plurality of lumi-
nous sections arranged within the overall view. By chang-
ing the light-emitting state of the specificluminous section
among the plurality of luminous sections, the control sec-
tion can carry out the display by identifying the section
that corresponds to the luminous section within the over-
all view. Accordingly, the operator can more intuitively
confirm the error occurred section.

[0035] The above-described textile machine further in-
cludes an analysis section. The analysis section receives
information relating to the error from the control section,
and analyzes an error occurrence state in each yarn
processing unit in which the error has occurred. Thus,
the textile machine can analyze the information relating
to the error in each of the yarn processing units by the
analysis section. Accordingly, forexample, the textile ma-
chine can determine an error occurrence rate, or extract
a yarn processing unit having a high error occurrence
rate. As a result, the management of the yarn processing
units can be facilitated, and the operator can promptly
perform an appropriate operation for each of the yarn
processing units.

[0036] In the above-described textile machine, the
overall view display section preferably can distinguish
and display at least three areas within the overall view.
Thus, the operator can confirm the error occurred section
by referring to the divided areas. Accordingly, the error
occurred section can be easily identified, and the oper-
ator can promptly perform an error recovery work.
[0037] In the above-described textile machine, when
the yarn processing unit is a spinning unit including a
draft section, a spinning section, and a winding section,
the overall view display section can carry out a display
by identifying at least three areas that correspond to the
draft section, the spinning section, and the winding sec-
tion such that the areas can be distinguished. Thus, when
an error occurs in the spinning unit, the textile machine
can properly display the error occurred section in the
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spinning unit.

[0038] In the above-described textile machine, inde-
pendently of the structure for identifying and displaying
the section that corresponds to the error occurred section
within the overall view, each of the yarn processing units
preferably includes an error occurrence display section
that displays that the error has occurred in the yarn
processing unit. Thus, by referring to the display of the
error occurrence display section, the operator can
promptly confirm the yarn processing unit in which an
error has occurred among the plurality of yarn processing
units. In addition, the operator can confirm the error oc-
curred section in the yarn processing unit, and perform
maintenance work. In other words, a period of time be-
tween the error occurrence and the start of the mainte-
nance work can be shortened, and a production efficien-
cy of the textile machine can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] Fig. 1 is a front view of an entire configuration
of a spinning machine according to an embodiment of
the present invention.

[0040] Fig. 2 is a longitudinal cross-sectional view of
the spinning machine according to an embodiment of the
present invention.

[0041] Fig. 3 is a block diagram illustrating a flow of a
control signal or the like in the spinning machine accord-
ing to a first embodiment of the present invention.
[0042] Fig. 4 is a front view of an operation panel ac-
cording to the first embodiment of the present invention.
[0043] Fig. 5is a block diagram illustrating a flow of a
control signal or the like in the spinning machine accord-
ing to a second embodiment of the present invention.
[0044] Fig. 6 is a front view of the operation panel ac-
cording to a different example of the second embodiment
of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0045] A spinning machine as a textile machine ac-
cording to an embodiment of the present invention will
be described with reference to the drawings. In the de-
scription, "upstream" and "downstream" respectively re-
fer to upstream and downstream in a direction in which
a yarn travels during a spinning operation.

[0046] A spinning machine 1 as the textile machine
illustrated in Fig. 1 includes a plurality of aligned spinning
units (yarn processing units) 2, a machine control device
(an analysis section) 60, a yarn splicing cart 3, a blower
box 4, and a motor box 5. The spinning machine 1 in-
cludes a not-illustrated automatic doffing device.
[0047] The machine control device 60 collectively
manages each constituent element of the spinning ma-
chine 1. The machine control device 60 includes a mon-
itor (display section) 61 and input keys 62. The machine
control device 60 can transmit and/or receive information
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to and/or from each of the constituent elements of the
spinning machine 1.

[0048] Forexample,the monitor61 candisplayagraph
of a production efficiency of each of the spinning units 2,
and a spinning unit 2 in which an error has occurred. The
monitor 61 can also display statistical information on the
entire spinning machine 1. An operator can perform a
prescribed operation using the input keys 62 to change
a setting of a certain spinning unit 2 or collectively change
settings of all of the spinning units 2. (Such setting change
is performed by transmitting setting data from the ma-
chine control device 60 to a unit control section 73 which
is to be described later.) The machine control device 60
can also control and manage the yarn splicing cart 3 and
the not-illustrated automatic doffing device, for example,
in addition to the spinning units 2.

[0049] Asiillustrated in Fig. 3, the spinning machine 1
includes a plurality of unit control sections 73 for control-
ling each of the spinning units 2. In the present embod-
iment, each of the unit control sections 73 controls and
manages four spinning units 2. The unit control section
73 controls each of the spinning units 2 based on a control
signal transmitted from the machine control device 60
and on a signal detected by various sensors of each of
the spinning units 2, or the like. The unit control section
73 can transmit information relating to each spinning unit
2 to the machine control device 60.

[0050] Asillustratedin Fig. 1, each of the spinning units
2 forms a package 45 from a sliver 15. Each of the spin-
ning units 2 includes a draft device 7, a spinning device
9, a yarn feeding device 11, a yarn slack eliminating de-
vice 12, and a winding device 13, which are arranged in
this order from the upstream to the downstream. The
draft device 7 is provided in the vicinity of an upper end
of a frame 6 of the spinning machine 1. The spinning
device 9 spins a fiber bundle 8 fed from the draft device
7. A spun yarn 10 discharged from the spinning device
9 is fed by the yarn feeding device 11, and after passing
through a yarn clearer 52 to be described later, the spun
yarn 10 is wound by the winding device 13 into the pack-
age 45. Each of the spinning units 2 includes an operation
panel 80 at a proper position on a front side of the unit.
[0051] The yarn splicing cart 3 can travel in a direction
in which the spinning units 2 are aligned. At the time of
yarn breakage (to be described later), the yarn splicing
cart 3 travels to a position of the spinning unit 2 that needs
ayarn splicing operation, and splices an upper yarn from
the spinning device 9 and a lower yarn from the winding
device 13.

[0052] Next,withreferencetoFig. 2, astructure of each
of the spinning units 2 will be described in detail. The
draft device (draft section) 7 drafts the sliver 15 into the
fiber bundle 8. The draft device 7 includes a back roller
16, a third roller 17, a middle roller 19, and a front roller
20. Further, an apron belt 18 is wound around the middle
roller 19.

[0053] The draft device 7 includes a sliver run-out de-
tecting sensor 59 that detects run-out of sliver. A sliver
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run-out signal detected by the sliver run-out detecting
sensor 59 is transmitted to the unit control section 73.
The sliver run-out detecting sensor 59 may be omitted in
the draft device 7.

[0054] Next, a structure of a spinning section will be
described. The spinning section primarily includes the
spinning device 9, the yarn feeding device 11, and the
yarn slack eliminating device 12.

[0055] Although a detailed structure of the spinning de-
vice 9 is not illustrated in the drawings, the spinning de-
vice 9 according to the present embodiment is a pneu-
matic type which uses a whirling airflow to apply twists
to the fiber bundle 8 and to form the spun yarn 10.
[0056] The yarn feeding device 11 includes a delivery
roller 39 and a nip roller 40. The delivery roller 39 is sup-
ported by the frame 6 of the spinning machine 1. The nip
roller 40 is in contact with the delivery roller 39. Under a
state in which the spun yarn 10 discharged from the spin-
ning device 9 is nipped between the delivery roller 39
and the nip roller 40, the delivery roller 39 is rotationally
driven by a not-illustrated electric motor to feed the spun
yarn 10 to the winding device 13.

[0057] The yarn clearer 52 is arranged at a position
that is located on a front surface side of the frame 6 of
the spinning machine 1 and on a slightly downstream
side of the yarn feeding device 11. The spun yarn 10,
which is spun by the spinning device 9, passes through
the yarn clearer 52 before being wound by the winding
device 13. The yarn clearer 52 monitors a thickness and
a speed of the traveling spun yarn 10. When the yarn
clearer 52 detects a yarn defect of the spun yarn 10, the
yarn clearer 52 transmits a yarn defect detection signal
to the unit control section 73. A cutter 57 is provided in
the vicinity of the yarn clearer 52 for cutting the spun yarn
10 when detecting a yarn defect.

[0058] The yarn slack eliminating device 12 can elim-
inate a slack of the spun yarn 10 between the spinning
device 9 and the winding device 13 (i.e., between the
spinning device 9 and a splicer 43 to be described later)
and apply an appropriate tension to the spun yarn 10.
The yarn slack eliminating device 12 includes a slack
eliminating roller 21, a yarn hooking member 22, an up-
stream guide 23, an air cylinder 24, an electric motor 25,
and a downstream guide 26.

[0059] The slack eliminating roller 21 is rotationally
driven by the electric motor 25 and accumulates the spun
yarn 10 by winding the spun yarn 10 around an outer
circumference thereof.

[0060] The yarn hooking member 22 can rotate about
a rotation axis of the slack eliminating roller 21 and inte-
grally with the slack eliminating roller 21. The yarn hook-
ing member 22 can be engaged with a yarn path of the
spunyarn 10. When the yarn hooking member 22 rotates
integrally with the slack eliminating roller 21 in a state in
which the spun yarn 10 is engaged with the yarn hooking
member 22, the spun yarn 10 can be wound around the
outer surface of the slack eliminating roller 21. A torque
limiter using friction resistance, for example, is provided
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between the yarn hooking member 22 and the slack elim-
inating roller 21. Thus, when a prescribed amount of ro-
tary torque or greater is applied to the yarn hooking mem-
ber 22, the yarn hooking member 22 can rotate inde-
pendently of the slack eliminating roller 21.

[0061] The upstream guide 23 is arranged slightly up-
stream of the slack eliminating roller 21, and can be
moved between an advanced position and areceded po-
sition by the air cylinder 24. When the upstream guide
23 is moved to the receded position, the yarn path of the
spun yarn 10 and the yarn hooking member 22 become
engageable, and the spun yarn 10 can be wound around
the slack eliminating roller 21. When not using the slack
eliminating roller 21, the upstream guide 23 is moved to
the advanced position so that the yarn path of the spun
yarn 10 and the yarn hooking member 22 do not engage
with each other. The downstream guide 26 is provided
downstream of the slack eliminating roller 21.

[0062] The yarn slack eliminating device 12 includes
a not-illustrated entangled yarn detecting mechanism for
detecting thatthe spunyarn 10 is entangled with the slack
eliminating roller 21 or the yarn hooking member 22. An
entangled yarn detection signal detected by the entan-
gled yarn detecting mechanism is transmitted to the unit
control section 73.

[0063] When the upstream guide 23 is moved to the
receded position in a state in which the slack eliminating
roller 21 and the yarn hooking member 22 are integrally
rotated, the spun yarn 10 engages with the yarn hooking
member 22. At this time, when a tension of the spun yarn
10 falls below a prescribed tension, the yarn hooking
member 22 rotates integrally with the slack eliminating
roller 21 and winds the spun yarn 10 around the slack
eliminating roller 21. When the tension of the spun yarn
10 exceeds the prescribed tension, the yarn hooking
member 22 rotates independently of the slack eliminating
roller 21 and steadily unwind the spun yarn 10 accumu-
lated on the slack eliminating roller 21. Thus, when the
tension of the spun yarn 10 decreases and the spun yarn
10 is likely to slacken, the yarn slack eliminating device
12 prevents the slackening by winding the spun yarn 10
around the slack eliminating roller 21. When the tension
of the spun yarn 10 increases, the yarn slack eliminating
device 12 suppresses the increase in the yarn tension
by unwinding the accumulated spun yarn 10 from the
slack eliminating roller 21.

[0064] Next, a description will be made on the winding
device (winding section) 13. The winding device 13 in-
cludes a cradle arm 71 that is supported on a supporting
shaft 70 in a manner that the cradle arm 71 can swing
around the supporting shaft 70. The cradle arm 71 can
support a bobbin, around which the spun yarn 10 is
wound, in a manner that the bobbin can be rotated. The
winding device 13 includes a winding drum 72 and a
traverse device 75.

[0065] The winding drum 72 is driven in contact with
an outer surface of the bobbin or the package 45, which
is formed by winding the spun yarn 10 around the bobbin.
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The traverse device 75 includes a traverse guide 76 that
can be engaged with the spun yarn 10. The traverse
guide 76 is fixed on a traverse rod 77 that is horizontally
arranged across the plurality of spinning units 2. By driv-
ing the winding drum 72 by a not-illustrated electric motor
while reciprocating the traverse rod 77 by a not-illustrated
driving unit, the package 45 that is in contact with the
winding drum 72 is rotated, and the spun yarn 10 is tra-
versed and wound.

[0066] The yarn splicing cart 3 will now be described.
As illustrated in Figs. 1 and 2, the yarn splicing cart 3
includes the splicer (a yarn splicing device) 43, a suction
pipe 44, a suction mouth 46, and a lower yarn detecting
sensor 58. The yarn splicing cart 3 travels on a rail 41
provided to the frame 6 of the spinning machine 1. When
a yarn breakage or a yarn cutting occurs in a certain
spinning unit 2, the yarn splicing cart 3 travels to such
spinning unit 2, stops, and performs a yarn splicing op-
eration.

[0067] The yarn splicing operation of the yarn splicing
cart 3 will now be described in detail. As described above,
when the yarn clearer 52 detects a yarn defect in the
spun yarn 10, the yarn defect detection signal is trans-
mitted to the unit control section 73. When the unit control
section 73 receives the yarn defect detection signal, the
unit control section 73 immediately cuts the yarn by the
cutter 57, and stops the draft device 7, the spinning de-
vice 9 and the winding device 13 or the like. Then, the
unit control section 73 controls the yarn splicing cart 3 to
travel to the front of the spinning unit 2.

[0068] Then, the unit control section 73 re-drives the
draft device 7 and the spinning device 9 or the like of the
spinning unit 2, and starts catching of a yarn end by the
suction pipe 44 and the suction mouth 46 of the yarn
splicing cart 3. While vertically swinging around a shaft,
the suction pipe 44 sucks and catches the yarn end of
the upper yarn discharged from the spinning device 9,
and then guides the yarn end to the splicer 43. At almost
the same time, while vertically swinging around a shaft,
the suction mouth 46 sucks and catches a yarn end of
the lower yarn from the package 45, which is rotatably
supported by the winding device 13, and then guides the
yarn end to the splicer 43.

[0069] Atthistime,iftheyarnclearer52does notdetect
a yarn even though the upper yarn guiding operation by
the suction pipe 44 has been completed, a determination
is made that the upper yarn catching operation has failed,
and the upper yarn catching operation is re-tried a pre-
scribed number of times. When the lower yarn detecting
sensor 58 does not detect a yarn even though the lower
yarn guiding operation by the suction mouth 46 has been
completed, a determination is made that the lower yarn
catching operation has failed, and the lower yarn catching
operation is re-tried a prescribed number of times. When
the yarn end catching operation continues to fail even by
re-trying the yarn end catching operation for a prescribed
number of times, the unit control section 73 determines
that a yarn splicing error has occurred.
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[0070] When the upper yarn and the lower yarn are
guided to the splicer 43, the splicer 43 performs a yarn
splicing operation on the guided yarn ends. Although a
description of a detailed structure of the splicer 43 is omit-
ted, for example, the yarn splicing operation may be per-
formed through a method of twisting the yarn ends using
fluid such as compressed airflow. When the yarn splicing
operation is completed, a winding operation by the wind-
ing device 13 is resumed.

[0071] Next, with reference to Fig. 4, a structure of the
operation panel (an overall view displaying section) 80
will be described. The operation panel 80 primarily in-
cludes an overall view 81, error display lamps 821, 822,
823, a seven-segment display 83, a maintenance call
lamp (an error display lamp) 84, operation switches 85,
a level display section 86, and a trend display section 87.
[0072] A simplified overall view 81 of a side view of the
spinning unit 2 is illustrated on the operation panel 80.
The overall view 81 corresponds to the longitudinal cross-
sectional view of Fig. 2.

[0073] Three error display lamps 821, 822, and 823
composed of light-emitting diodes are vertically aligned
in the vicinity of a side of the overall view 81. Each of the
error display lamps 821, 822, and 823 corresponds to a
specific area in the overall view 81. The overall view 81
is vertically divided into three areas so as to clarify which
section in the overall view 81 corresponds to which one
of the error display lamps 821, 822, and 823. In other
words, the three divided partial views in the overall view
81 correspond to the error display lamps 821, 822, and
823, which are respectively arranged to a side of the cor-
responding partial view.

[0074] When an error occurs in the spinning unit 2, the
control section (identify-and-display control section) 73
controls to light the error display lamp that corresponds
to an error occurred section among the error display
lamps 821, 822, and 823. Thus, the operator can be no-
tified of the error occurred section. Since the error display
lamps 821, 822, and 823 are provided to the side of the
overall view 81, by lighting the error display lamp that
corresponds to the error occurred section, the section
that corresponds to the error occurred section can be
identified within the overall view 81 and displayed. Thus,
the operator can intuitively recognize the section where
the error has occurred in the spinning unit 2. As a result,
when an error occurs, the operator can immediately start
maintenance work on the spinning unit 2.

[0075] The spinning unit 2 further includes a failure-to-
identify lamp 824. The failure-to-identify lamp 824 is light-
ed when an error occurs in a section other than the above
sections or when the error occurred section cannot be
identified, or the like.

[0076] The seven-segment display 83 displays error
codes etc. when an error occurs. In the spinning machine
1 according to the present embodiment, the operator can
intuitively recognize the error occurred section through
the display of the overall view 81 and the error display
lamps 821, 822, and 823. Since an error code display by
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the seven-segment display 83 is additionally provided,
the operator can be notified more specifically of the con-
tent of the error that has occurred in the spinning unit 2.
[0077] The maintenance call lamp 84 is lighted when
an error that needs to be solved by an operator occurs
in the spinning unit 2 (regardless of a type of the error).
The maintenance call lamp 84 is configured to be brighter
and more prominent than the error display lamps 821,
822, and 823 so that even an operator working far away
from such a spinning unit 2 can visually check a light-
emitting state of the maintenance calllamp 84. By visually
checking the light-emitting state of the maintenance call
lamp 84, the operator can confirm the position of the spin-
ning unit 2 that needs maintenance work. Then, to per-
form the maintenance work, the operator goes to the spin-
ning unit 2, aiming for the light-emitting maintenance
lamp 84.

[0078] The operation panel 80 includes a plurality of
operation switches 85. By operating the operation switch-
es 85, the operator can perform operations such as an
emergency stop of the spinning unit 2. Since the opera-
tion switches 85 are provided separately from the overall
view 81, the error display lamps 821, 822, 823, and the
maintenance call lamp 84, the operator does not need
to touch the overall view 81, the error display lamps 821,
822, 823, and the maintenance call lamp 84, thus pre-
venting contamination. Accordingly, the visibility of the
overall view 81 or the like can be maintained in good
condition.

[0079] Next, the level display section 86 will be de-
scribed. The level display section 86 according to the
present embodiment can display an operation state of
the spinning unit 2 in five operation levels. The "operation
levels" are classified according to the operation state of
each spinning unit 2. By checking the operation level of
the spinning unit 2, the operator can confirm an approx-
imate operation state of the spinning unit 2.

[0080] The level display section 86 is partially or en-
tirely translucent, and thus light can be penetrated from
a rear side of the level display section 86. More specifi-
cally, a first level display section 861, a second level dis-
play section 862, a third level display section 863, a fourth
level display section 864, and a fifth level display section
865 are respectively provided as a substantially rectan-
gular light-permeable section. A not-illustrated light-emit-
ting diode is provided on a rear side of each of the first
level display section 861 through the fifth light display
section 865. By lighting either one of the light-emitting
diodes, a corresponding level display section among the
level display sections 861 through 865 can be lighted.
[0081] The level display sections 861 through 865 are
arranged in a staircase pattern as illustrated in Fig. 4, for
example, such that a hierarchical relation of the operation
levels can be graphically and visually confirmed. More
specifically, the first level display section 861 is disposed
at the lowest position, and the fifth level display section
865 is disposed at the highest position. That is, the first
level display section 861 represents the lowest operation
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level, and the operation level sequentially increases from
the second level display section 862 to the fifth display
section 865. Thus, the operator can intuitively understand
that the fifth level display section 865 represents the high-
est operation level.

[0082] By lighting the level display section 86 that cor-
responds to the operation level of the spinning unit 2, the
operation level of the spinning unit 2 can be displayed.
Thus, the operator can intuitively confirm the operation
level of the spinning unit 2 among the five operation lev-
els.

[0083] Inthe present embodiment, the operation level
of the spinning unit 2 is always displayed on the level
display section 86. Thus, the operator can confirm the
operation level of the spinning unit 2 at any time without
performing a special operation. As compared with a con-
ventional textile machine, since the operator does not
need to travel to the machine control device 60 each time
in order to check the operation state of the spinning unit
2, the operator can perform operations efficiently.
[0084] Next, the trend display section 87 will be de-
scribed. Similarly to the level display section 86, the trend
display section 87 is partially or entirely translucent, and
thus light can be penetrated from a rear side of the trend
display section 87. More specifically, an up-pointing ar-
row 871 and a down-pointing arrow 872 are respectively
provided as an arrow-shaped light permeable section. A
not-illustrated light-emitting diode is provided on a rear
side of each of the up-pointing arrow 871 and the down-
pointing arrow 872. Accordingly, the up-pointing arrow
871 and the down-pointing arrow 872 can be lighted.
[0085] The up-pointing arrow 871 is lighted when the
operation state of the spinning unit 2 has an upward trend
(i.e., a trend approaching towards a higher level). The
down-pointing arrow 872 is lighted when the operation
state of the spinning unit 2 has a downward trend (i.e., a
trend approaching towards a lower level). When the op-
eration state of the spinning unit 2 has a constant state
(i.e., when the operation state has neither the upward
trend nor the downward trend), neither the up-pointing
arrow 871 nor the down-pointing arrow 872 is lighted.
[0086] By checking the display on the trend display
section 87, the operator can intuitively confirm whether
the operation state of the spinning unit 2 has the upward
trend, the downward trend, or the constant state, and
thus perform an appropriate operation.

[0087] Next, a description will be made on a flow from
when the operation level of each spinning unit 2 is deter-
mined to when the operation level is displayed on the
level display section 86.

[0088] First, the operator operates the machine control
device 60 to select which operation data of each spinning
unit 2 is to be used for determining the operation level.
In other words, the operation state of the spinning unit 2
can be represented in various perspectives, such as an
operation efficiency of the spinning unit 2, a yarn thick-
ness detected by the yarn clearer 52 of the spinning unit
2, and a yarn splicing error occurrence rate (a yarn splic-
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ing error rate)in the spinning unit 2. The machine control
device 60 receives the operation data from various sen-
sors etc. of the spinning unit 2, and thus can acquire
various types of operation data such as the operation
efficiency, the yarn thickness, and the yarn splicing error
occurrence rate from the received operation data. In oth-
er words, the unit control section 73 functions as an op-
eration data detecting section that can detect a plurality
of types of operation data of the yarn processing unit 2.
The machine control device 60 functions as a selecting
section that selects operation data to be used for deter-
mining the operation level from among the plurality of
types of the operation data detected by the operation
data detecting section. The machine control device 60
also functions as an operation level determining section
that determines the operation level of the yarn processing
unit 2 in accordance with the operation data selected by
the selecting section.

[0089] By designating a prescribed condition by oper-
ating the input keys 62 of the machine control device 60,
the operator can select the operation data to be used for
determining the operation level of the spinning unit 2. In
the followings, a description will be made on an example
in which the operation efficiency of the spinning unit 2 is
used for determining the operation level.

[0090] After the above selection is made by the oper-
ator, the machine control device 60 acquires the latest
operation data of each of the spinning units 2 by com-
municating with each of the unit control sections 73.
Moreover, by referring to the operation data of a certain
period of time in the past stored in the machine control
device 60, the operation efficiency of each of the spinning
units 2 is determined. The operation efficiency can be
calculated by dividing an actual operating time of the spin-
ning unit 2 during a certain period of time by an operable
time of the spinning unit 2 during the certain period of
time.

[0091] When the calculation of the operation efficiency
of all of the spinning units 2 is completed, the machine
control device 60 calculates an average value of the op-
eration efficiency of all of the spinning units 2. Moreover,
the machine control device 60 also determines the spin-
ning unit 2 that has the highest operation efficiency and
the spinning unit 2 that has the lowest operation efficiency
among all of the spinning units 2.

[0092] Then, the machine control device 60 deter-
mines the operation level of each of the spinning units 2
based on the operation efficiency. In the spinning ma-
chine 1 of the presentembodiment, since the level display
section 86 displays the operation level in five stages, the
machine control device 60 also classifies each of the
spinning units 2 into any of the five operation levels. Itis
optional to classify which spinning unit 2 into which op-
eration level. However, in the present embodiment, each
of the spinning units 2 is classified into any of the five
operation levels as described below.

[0093] First, arange of the third level, whichis a central
level of the five levels, is determined. The range of the
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third level is set such that the third level includes a stand-
ard operation state, which is to be a standard of the op-
eration state. In other words, the range of the third level
is set such that the spinning unit 2 that is operating in the
standard operation state and the spinning unit 2 that is
operating in an operation state that is close to the stand-
ard operation state are classified into the third level. In
the present embodiment, the standard operation state
corresponds to an average value of the operation states
of all of the spinning units 2. Accordingly, among all of
the spinning units 2, the spinning unit 2 having the oper-
ation efficiency that is close to the average operation ef-
ficiency is classified into the third level.

[0094] A spinning unit 2 that is not classified into the
third level is classified into either one of two upper levels
or two lower levels with respect to the third level within a
certain range. Specifically, a spinning unit 2 having an
operation efficiency that is within a prescribed range from
the operation efficiency of the spinning unit 2 that has
the highest operation efficiency is classified into the fifth
level. A spinning unit 2 having an operation efficiency
that is between the fifth level and the third level is clas-
sified into the fourth level. A spinning unit 2 having an
operation efficiency that is within a prescribed range from
the operation efficiency of the spinning unit 2 that has
the lowest operation efficiency is classified into the first
level. A spinning unit 2 having an operation efficiency
that is between the first level and the third level is clas-
sified into the second level.

[0095] Then, based on a past operation efficiency
record of each of the spinning units 2, the machine control
device 60 determines whether the operation efficiency
of each of the spinning units 2 has the upward trend, the
downward trend, or the constant state.

[0096] When the determination on the classification
and the trend of the operation level for all of the spinning
units 2 is completed, the machine control device 60 trans-
mits a level display requesting signal to the unit control
sections 73. When receiving the level display requesting
signal, each of the unit control sections 73 lights, among
the level display sections 861 through 865 of each of the
spinning units 2, the level display section that corre-
sponds to the operation level into which the spinning unit
2 is classified. For example, when the spinning unit 2 has
been classified into the first level, the unit control section
73 lights the first level display section 861, and when the
spinning unit 2 has been classified into the second level,
the unit control section 73 lights the second level display
section 862. The unit control section 73 lights any of the
level display sections 861 through 865 to display the op-
eration level of the spinning unit 2. Each of the unit control
sections 73 displays, on the trend display section 87 of
each of the spinning units 2, whether the operation effi-
ciency of the spinning unit 2 has the upward trend, the
downward trend, or the constant state.

[0097] The machine control device 60 acquires the lat-
est operation data from each of the spinning units 2 at a
constant interval, and re-determines the operation level
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of each of the spinning units 2 based on the latest oper-
ation data. Each time when the operation level is re-de-
termined, the machine control device 60 transmits a level
display request to each of the unit control sections 73,
and updates the displays of the level display section 86
and the trend display section 87 of each of the spinning
units 2. Thus, each of the spinning units 2 can always
display the latest operation state.

[0098] Accordingly, by checking the operation level
displayed on the level display section 86 of each of the
spinning units 2, the operator can confirm the approxi-
mate operation efficiency of the spinning unit 2 and per-
form an appropriate operation. For example, when the
level determined based on the operation efficiency is dis-
played as described above, a high operation level indi-
cates a high operation efficiency. Accordingly, the oper-
ator can easily determine that the spinning unit 2 display-
ing a high operation level does not need the maintenance
work, and determine that the spinning unit 2 displaying
a low operation level needs the maintenance work (or
the operation efficiency of such spinning unit 2 can be
improved through the maintenance work).

[0099] The operation efficiency has been described
above by way of example. However, when determining
the operation level of the spinning unit 2 based on, for
example, the yarn thickness, the spinning units 2 may be
classified such that the spinning unit 2 producing a thin
yarn is classified into a low operation level, and the spin-
ning unit 2 producing a thick yarn is classified into a high
operation level. In such a case, neither an exceedingly
thick yarn nor an exceedingly thin yarn is preferable.
Therefore, the spinning unit 2 preferably operates in the
central level (third level). By checking the level display
section 86 of each of the spinning units 2, the operator
can easily determine that the spinning device 9 or the
like needs to be adjusted in the spinning unit 2 having,
for example, the first level (in which the yarn is exceed-
ingly thin) or the fifth level (in which the yarn is exceed-
ingly thick).

[0100] When determining the operation level based on
the yarn splicing error rate, for example, each of the spin-
ning units 2 may be classified such that the spinning unit
2 having a low yarn splicing error rate is classified into a
low operation level, and the spinning unit 2 having a high
yarn splicing error rate is classified into a high operation
level. In such a case, since the low yarn splicing error
rate is preferable, the spinning unit 2 preferably operates
in the low operation level. By checking the level display
section 86 of each of the spinning units 2, the operator
can easily determine that the spinning unit 2 having the
high operation level needs the maintenance work.
[0101] Since the average value is set as the central
level (third level) in the present embodiment as described
above, the operation efficiency of the spinning unit 2 can
be easily compared with the operation efficiency of other
spinning units 2. That is, a degree of operation efficiency
of the spinning unit 2 among all of the spinning units 2
can be easily determined.
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[0102] In place of the average value, the range of the
central level (third level) may be set with a prescribed set
value, for example, as the standard operation state. In
this example, the operator can easily confirm the opera-
tion efficiency of each of the spinning units 2 is displaced
in which direction and by how much degree from the op-
eration efficiency set by the operator. Alternatively, the
operator can easily confirm whether the thickness of the
spun yarn 10 is thinner or thicker than a prescribed set
thickness (i.e., a standard thickness).

[0103] By checking the display on the trend display
section 87, the operator can intuitively confirm a transi-
tional state of the operation efficiency of the spinning unit
2. Accordingly, even if the operation level is low, when
the operation level has an upward trend, the operator
may observe for a while. Even if the operation level is
high, when such operation level has a downward trend,
the operator may remain attentive and be prepared so
as to be able to perform maintenance work or inspection
work at an early stage once the operation level actually
decreases. As described above, the operator can work
flexibly.

[0104] Further, in the present embodiment, by per-
forming an appropriate operation through the machine
control device 60, even during the operation of the spin-
ning unit 2, the operator can select and change operation
data of the spinning unit 2 that is to be used for deter-
mining the operation level and display the selected op-
eration data on the level display section 86. For example,
the operator may select such that the operation level is
determined based on the yarn thickness detected by the
yarn clearer 52 of each of the spinning units 2, or based
on the yarn splicing error occurrence rate (yarn splicing
error rate) of each of the spinning units 2.

[0105] By enabling the operator to select and change
the operation data for determining the operation level as
described above, the operation state of the spinning unit
can be evaluated from various perspectives, and as a
result, the maintenance work for the spinning unit 2 can
be efficiently performed.

[0106] As described above, the spinning machine 1 of
the present embodimentincludes the plurality of spinning
units 2. Each of the spinning units 2 includes the level
display section 86 carries out a display as to the operation
state of the spinning unit 2 corresponds to which opera-
tion level among the plurality of operation levels. Thus,
by checking the operation level of the spinning unit 2, the
operator can easily confirm the state of the spinning unit
2. Moreover, since each of the spinning units 2 includes
the level display section 86, the operator can instanta-
neously confirm the operation level. Therefore, the op-
erator can easily confirm the spinning unit 2 that needs
the maintenance work and also perform the necessary
maintenance work immediately on such spinning unit 2.
[0107] In the spinning machine 1 of the present em-
bodiment, the operation levels are classified such that
the standard operation state, which is to be the standard,
will be located at the center. Thus, the operator can easily
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confirm whether the operation level of the spinning unit
2 is low or high as compared with the standard operation
state.

[0108] In the spinning machine 1 of the present em-
bodiment, the standard operation state is the average
value of the operation states of the plurality of spinning
units 2 of the spinning machine 1. Accordingly, the op-
erator can easily confirm in which direction the operation
state of the spinning unit 2 is displaced from the average
value. Since the average value is used as the central
level of the level display, a comparison can be easily
made with the operation levels of other spinning units 2.
[0109] In the spinning machine 1 of the present em-
bodiment, the standard operation state may be a pre-
scribed set value. Thus, the operator can easily confirm
in which direction the operation state of the spinning unit
2 is displaced from the set value.

[0110] In the spinning machine 1 of the present em-
bodiment, the operation level of the spinning unit 2 can
be determined based on the operation data that is used
to detect the operation state of the spinning unit 2, and
the spinning unit 2 can detect the plurality of types of
operation data. The spinning machine 1 can select which
operation datais to be used for determining the operation
level from among the plurality of types of operation data.
[0111] By enabling the operator to select and change
the content to be displayed, different types of information
relating to the spinning unit 2 can be displayed on one
level display section.

[0112] In the spinning machine 1 of the present em-
bodiment, the operation level can be determined based
on at least one of the operation efficiency of the spinning
unit 2, the yarn thickness of the spinning unit 2, and the
yarn splicing error rate of the spinning unit 2.

[0113] Since the operator frequently refers to the op-
eration datarelating to the operation state, itis particularly
preferable that the operation data can be displayed on
the level display section 83.

[0114] In the spinning machine 1 of the present em-
bodiment, each of the spinning units 2 includes the trend
display section 87 that displays whether the operation
state of the spinning unit 2 has the upward trend or the
downward trend. Since, the operator can easily confirm
the latest trend of the operation state of the spinning unit
2, the operator can perform an appropriate maintenance
work on each of the spinning units 2.

[0115] Preferred embodiments and modified exam-
ples thereof have been described above. The above-de-
scribed embodiments may be modified as described be-
low.

[0116] In the above description, although the type of
operation data is described by way of example, any op-
eration data that quantitatively represents the operation
state (such as an operation condition and a quality of
products or the like) of the spinning unit 2 may be adopt-
ed. For example, the operation level may be determined
based on a yarn speed or a number of times the yarn
breakage has occurred.
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[0117] A method of classifying the operation levels is
not limited to the method of classifying the operation lev-
els based on the current highest operation efficiency and
the current lowest operation efficiency of the spinning
unit 2. For example, the operation levels may be classi-
fied such that, when an operation efficiency is higher than
the average value of the operation efficiency of the spin-
ning unit 2 by 5 to 15 percent, such operation efficiency
may be classified into the fourth level, and when the op-
eration efficiency is higher than the average value by
more than 15 percent, such operation efficiency may be
classified into the fifth level.

[0118] The number of levels displayed on the level dis-
play section 86 may be any number as long as such
number is plural. For example, the levels may be dis-
played in two stages or in more than six stages. In the
case of displaying the levels in six stages, the operation
levels may be classified such that the standard operation
state corresponds to a boundary between the third level
and the fourth level.

[0119] In the above-described embodiments, the cor-
responding level display section is displayed by lighting
the light-emitting diode. However, the present invention
is not limited to the above-described embodiment and
may adopt a structure in which the light-emitting diode is
blinked. Alternatively, in place of the structure in which
the light-emitting diode is lighted from the rear side
through the light permeable section, the light-emitting di-
ode may be exposed on a front surface.

[0120] The level display section 86 may also function
as the trend display section. For example, when the cur-
rent operation level is the third level and has the upward
trend, the third level display section 863 may be lighted,
and the fourth level display section 864 may be blinked.
In this case, the trend display section 87 may be omitted.
[0121] The operation panel 80 may include an opera-
tion data content display section that displays the content
of the operation level currently displayed on the level dis-
play section 86 (for example, the operation efficiency or
the yarn thickness). Such configuration is particularly
preferable when the content to be displayed on the level
display section 86 can be switched.

[0122] The level display section 86 and the trend dis-
play section 87 may be provided not only on the operation
panel 80 but also on other members. However, in view
of improving the visibility of the operator, the level display
section 86 or the like is preferably provided on the front
of each of the spinning units 2.

[0123] Next, with reference to Figs. 4 through 6, a sec-
ond preferred embodiment of the present invention will
be described. A structure that is the same as or similar
to the above embodiment is given like reference numer-
als in the drawings, the description thereof is omitted,
and differences are primarily described below.

[0124] First, the operation panel 80 according to the
second preferred embodiment will be described. In the
operation panel 80 according to the second embodiment,
the overall view 81 is vertically divided into three areas
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and illustrated so as to clarify which section in the overall
view 81 corresponds to which one of the error display
lamps (identify-and-display sections) 821, 822, and 823
provided to the side of the overall view 81. The three
sectionsinthe overall view 81 correspond to the structure
of the actual spinning unit 2. More specifically, a draft
section chart 811 corresponds to the draft device (draft
section) 7. A spinning section chart 812 corresponds to
the spinning section (including the spinning device 9, the
yarn feeding device 11, and the yarn slack eliminating
device 12 or the like). A winding section chart 813 cor-
responds to the winding device (winding section) 13. A
draft section error display lamp 821 is provided to the
side of the draft section chart 811. A spinning section
error display lamp 822 is provided to the side of the spin-
ning section chart 812. A winding section error display
lamp 823 is provided to the side of the winding section
chart 813.

[0125] When an error occurs in the spinning unit 2, the
error display lamp that corresponds to an error occurred
section among the error display lamps 821, 822, and 823
is lighted. Thus, the operator can be notified of the error
occurred section. Specific examples will be described
below.

[0126] For example, when an error of sliver run-out
occurs, since the error is occurring in the draft device 7,
the draft section error display lamp 821 provided to the
side of the draft section chart 811 is lighted. By checking
the position where the draft section chart 811, which is
illustrated to the side of the light-emitting error display
lamp, is provided in the overall view 81, the operator can
intuitively confirm the error occurred section in the spin-
ning unit 2.

[0127] For example, when the suction pipe 44 fails to
catch the upper yarn at the time of yarn splicing operation,
the section where the upper yarn catching operation
failed is located immediately downstream of the spinning
device 9. Moreover, an error in which the spun yarn 10
is entangled in the yarn slack eliminating device 12 may
occur. Since such errors occur in the spinning section,
the spinning section error display lamp 822 arranged next
to the side of the spinning section chart 812 is lighted.
By checking the position where the spinning section chart
812, which is illustrated to the side of the light-emitting
error display lamp, is provided in the overall view 81, the
operator can intuitively confirm the error occurred section
in the spinning unit 2.

[0128] For example, when the suction mouth 46 fails
to catch the lower yarn at the time of yarn splicing oper-
ation, the section where the lower yarn catching opera-
tion failed is located in the winding device 13. Therefore,
the winding section error display lamp 823 arranged next
to the side of the winding section chart 813 is lighted. By
checking the position where the winding section chart
813, which is illustrated to the side of the light-emitting
error display lamp, is provided in the overall view 81, the
operator can intuitively confirm the error occurred section
in the spinning unit 2.
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[0129] As described above, by providing the error dis-
play lamps 821, 822, and 823 right next to the overall
view 81, and by lighting the error display lamp that cor-
responds to the error occurred section, the section that
corresponds to the error occurred section in the overall
view 81 can be displayed and identified. Thus, the error
occurred section in the spinning unit 2 can be intuitively
confirmed. Accordingly, when an error occurs, the oper-
ator can promptly start the maintenance work for such
spinning unit.

[0130] Next, aprocess of actually lighting the error dis-
play lamps 821, 822, 823 will be described. As illustrated
in Fig. 5, each of the unit control sections 73 includes an
error determining section (determining section) 731 and
an error identifying section (identifying section) 732, and
receives signals from the four spinning units 2 and mon-
itors the four spinning units 2. The signals include signals
sent from various sensors of each of the spinning units
2, or the like, and include, for example, a signal sent from
the above-described sliver run-out detecting sensor 59
and the lower yarn detecting sensor 58. When the unit
control section 73 receives the signal, the error determin-
ing section 731 determines whether or not an error is
occurring in the spinning unit 2 that has transmitted the
signal.

[0131] For example, when a sliver run-out or the spun
yarn 10 entangled in the yarn slack eliminating device 12
is detected, the error determining section 731 of the unit
control section 73 immediately determines that an error
has occurred. For example, when a failure of the yarn
end catching operation is detected during the yarn splic-
ing operation, the unit control section 73 controls to re-
try the yarn end catching operation a prescribed number
of times. When the yarn end cannot be caught even after
repeating the catching operation a prescribed number of
times, the error determining section 731 determines that
an error has occurred.

[0132] When the error determining section 731 of the
unit control section 73 determines that the error has oc-
curred in the spinning unit 2, the error identifying section
732 further identifies the section where the error has oc-
curred in such spinning unit 2. Based on the above de-
termination result and the identification result, the unit
control section 73 lights the error display lamp that cor-
responds to the error occurred section and performs an
appropriate operation such as a stopping operation of
such spinning unit 2. Aimost at the same time, the unit
control section 73 lights the maintenance call lamp 84 of
such spinning unit 2.

[0133] The unit control section 73 transmits informa-
tion regarding the errors (for example, information about
the error occurred section) to the machine control device
60. In the machine control device 60, various pieces of
information can be checked on the monitor 61 when nec-
essary. For example, the operator can check the position
where the spinning unit 2 in which an error has occurred
is provided, and the error occurrence rate of the spinning
unit 2.
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[0134] In place of the configuration in which the error
is displayed in real time on the operation panel 80 when
an error occurs as described above, or in addition to such
configuration, the spinning unit 2 having an error may be
extracted by the machine control device 60, and the error
occurred section may be displayed on the operation pan-
el 80 of each of the extracted spinning units 2. This con-
figuration will be described below.

[0135] First, the operator performs an appropriate op-
eration through the machine control device 60 to desig-
nate prescribed conditions and extract the spinning unit
2 having the error. The conditions may be designated so
as to, for example, extract a spinning unit 2 having an
error occurrence rate that is higher than a prescribed
error occurrence rate. In the followings, a description will
be made on a situation where the conditions are desig-
nated so as to extract a spinning unit 2 having a high
error occurrence rate.

[0136] When the conditions are designated by the op-
erator, the machine control device 60 acquires informa-
tion relating to each of the spinning units 2 from the unit
control section 73 through communication, and calcu-
lates the error occurrence rate of each of the spinning
units 2 based on the acquired information. Then, the ma-
chine control device 60 extracts (selects) the spinning
unit 2 having the error occurrence rate that is higher than
the prescribed error occurrence rate.

[0137] Next, the machine control device 60 analyzes
a type of the error that has occurred in each of the ex-
tracted spinning units 2, and determines a section in such
spinning unit 2 where errors are frequently occurring.
[0138] Then, the machine control device 60 transmits
a maintenance call request to the unit control section 73
that is managing the extracted spinning units 2. When
receiving the maintenance call request, the unit control
sections 73 lights the maintenance call lamp 84 of the
spinning unit 2 extracted by the machine control device
60, and thus notifies the operator that such spinning unit
2 needs maintenance work due to the high error occur-
rence rate. In addition, the unit control section 73 lights
the error display lamp, which corresponds to the section
where the errors are frequently occurring, among the er-
ror display lamps 821, 822, 823 of the spinning unit 2
having the high error occurrence rate. Thus, the operator
can intuitively confirm the section that needs the main-
tenance work in such spinning unit 2.

[0139] The section where the errors frequently occur
may differ depending on each of the spinning units 2. For
example, when a plurality of spinning units 2 each having
ahigh error occurrence rate are extracted, some spinning
units 2 may have errors frequently occurring in the spin-
ning section, and/or other spinning units 2 may have er-
rors frequently occurring in the winding section. In the
present embodiment, by lighting the proper error display
lamps 821, 822, 823 on the operation panel 80 of each
of the spinning units 2, the error occurred section in each
of the spinning units 2 can be individually displayed.
Therefore, the operator can perform an appropriate op-
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eration on each of the spinning units 2. This configuration
is particularly effective when a plurality of spinning units
2 need maintenance work and/or when a plurality of op-
erators concurrently perform the maintenance work.
[0140] As described above, the spinning machine 1 of
the present embodimentincludes the plurality of spinning
units 2, and each of the spinning units 2 includes the
operation panel 80 that displays the overall view 81 illus-
trating the overall structure of the spinning unit 2. When
an error is occurring in the spinning unit 2, the operation
panel 80 can display and identify the section in the overall
view 81 that corresponds to the error occurred section.
[0141] Thus, the operator can intuitively confirm the
error occurred section. Accordingly, even an inexperi-
enced operator can easily understand the error. Since
the spinning unit 2 includes the operation panel 80, after
checking the display on the operation panel 80, the op-
erator can immediately start an error recovery operation.
[0142] The spinning machine 1 of the present embod-
iment includes the unit control section 73 that controls
the spinning units 2. The unit control section 73 includes
the error determining section 731 and the erroridentifying
section 732. The error determining section 731 receives
a signal from the spinning unit 2 and determines based
onthereceived signal whether or not an error is occurring
in the spinning unit 2. The error identifying section 732
identifies the error occurred section. The unit control sec-
tion 73 identifies and displays on the operation panel 80,
the error occurred section based on the determination
made by the error determining section 731 and on the
identification made by the error identifying section 732.
Thus, the unit control section 73 can determine a pres-
ence or an absence of the error, identify the error oc-
curred section, and display and identify the error occurred
section in the operation panel 80.

[0143] In the spinning machine 1 of the present em-
bodiment, the operation panel 80 includes the plurality
of error display lamps 821, 822, 823 arranged in the vi-
cinity of the overall view 81. By lighting a certain error
display lamp among the plurality of error display lamps
821, 822, 823, the unit control section 73 can identify and
display the section in the overall view 81 that corresponds
to the lighted error display lamp. Thus, the error occurred
section can be identified and displayed by a simple con-
figuration.

[0144] The spinning machine 1 of the present embod-
iment includes the machine control device 60. When re-
ceiving information relating to the error from the unit con-
trol section 73, the machine control device 60 analyzes
an error occurrence state of each of the spinning units
2. Since the information relating to the error in each of
the spinning units 2 can be analyzed by the machine
control device 60, the error occurrence rate can be cal-
culated, and the spinning unit 2 having a high error oc-
currence rate can be extracted. Therefore, the manage-
ment of the spinning units 2 can be facilitated, and the
operator can promptly perform an appropriate mainte-
nance work on each of the spinning units 2.
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[0145] In the spinning machine 1 of the present em-
bodiment, the operation panel 80 can distinguish and dis-
play the three areas in the overall view 81. Thus, since
the operator can confirm the error occurred section by
referring to the divided areas, the operator can easily
confirm the error occurred section and promptly start an
error recovery operation.

[0146] In the spinning machine 1 of the present em-
bodiment, the spinning unit 2 includes the draft device 7,
the spinning section (including the spinning device 9, the
yarn feeding device 11, and the yarn slack eliminating
device 12 or the like), and the winding device 13. The
operation panel 80 can display and distinguish three ar-
eas, that is, the draft section chart 811, the spinning sec-
tion chart 812, and the winding section chart 813, in the
overall view 81. Thus, when an error occurs in the spin-
ning unit 2, the error occurred section in the spinning unit
2 can be properly displayed.

[0147] In the spinning machine 1 of the present em-
bodiment, each of the spinning units 2 includes the main-
tenance call lamp 84 that displays the occurrence of the
error in the spinning unit 2, in addition to the error display
lamps 821, 822, 823. Thus, by checking the maintenance
call lamp 84, the operator can immediately confirm the
spinning unit 2 in which an error has occurred among the
plurality of spinning units 2. Accordingly, the operator can
confirm the error occurred section, and perform the main-
tenance work. In other words, a required period of time
between the error occurrence and the start of the main-
tenance work can be shortened, and the production ef-
ficiency of the spinning machine 1 can be improved.
[0148] Next, with reference to Fig. 6, a modified exam-
ple of the operation panel 80 according to the above em-
bodiment will be described.

[0149] A schematic overall view 91 of a side of the
spinning unit 2 is illustrated on an operation panel 90.
Accordingly, the operation panel 90 can be defined as
an overall view display section. The overall view 91 also
corresponds to the longitudinal cross-sectional view of
Fig. 2.

[0150] The overall view 91 is illustrated on a transpar-
ent or translucent plate, and light can be penetrated from
a rear surface. Error display lamps (identify-and-display
sections) 921, 922, 923, 924 are provided on a rear side
of the overall view 91. More specifically, a draft section
error display lamp 921 is arranged on a rear side of the
plate of the overall view 91 at a position that corresponds
to the draft device 7. An upper yarn catching operation
failure display lamp 922 is arranged on a rear side of the
plate of the overall view 91 at a position that corresponds
to a portion between the spinning device 9 and the yarn
feeding device 11. A yarn slack eliminating device error
display lamp 923 is arranged on a rear side of the plate
of the overall view 91 at a position that corresponds to
the yarn slack eliminating device 12. A winding section
error display lamp 924 is arranged on a rear side of the
plate of the overall view 91 at a position that corresponds
to the winding device 13.
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[0151] Inthe above-described structure, when an error
occurs, the control section (identify-and-display control
section) 73 lights any of the error display lamps 921, 922,
923, 924 that corresponds to the error occurred section.
Accordingly, the section that corresponds to the error oc-
curred section can be lighted in the overall view 91. In
other words, in the operation panel 80 of the above-de-
scribed embodiment, only the error display lamp ar-
ranged next to the overall view 81 is lighted. However,
in the operation panel 90 in the present modified exam-
ple, the area that corresponds to the error occurred sec-
tion is directly lighted in the overall view 91. Therefore,
the operation panel 90 can display and identify the error
occurred section more specifically and intuitively.
[0152] Inthe above-described embodiments, the over-
all view 81 on the operation panel 80 is divided into three
area. However, in the present modified example, the
overall view 91 on the operation panel 90 is divided into
four areas (in other words, four error display lamps are
arranged in the overall view 91). Thus, by enabling the
error occurred section to be displayed more specifically,
the maintenance work can be performed more smoothly
by the operator.

[0153] As described above, in the spinning machine
of the modified example, the operation panel 90 includes
the plurality of error display lamps 921, 922, 923, 924
arranged in the overall view 91. By lighting a certain error
display lamp among the plurality of error display lamps
921,922,923, 924, the unit control section 73 can display
and identify the section in the overall view 91 that corre-
sponds to the light-emitting error display lamp. Thus, the
operator can confirm the error occurred section more in-
tuitively.

[0154] The preferred embodiments and modified ex-
ample thereof have been described above. The above-
described configuration can be modified as described
below, for example.

[0155] The overall views 81 and 91 are not limited to
the side view of the spinning unit 2 but may be, for ex-
ample, a front view of the spinning unit 2. Further, the
overall views 81 and 91 are not limited to a schematic
view but may be, for example, a photograph.

[0156] Inthe above description, the types of errors are
described by way of example. However, among errors
that occur in the spinning unit 2, if an error is detectable,
an error occurred section of such an error can also be
displayed.

[0157] The operation panel 80 includes three error dis-
play lamps, and the operation panel 90 includes four error
display lamps. However, the number of the error display
lamps may be increased so that the error occurred sec-
tion can be displayed more specifically.

[0158] When a plurality of error occurred sections ex-
ist, a plurality of corresponding error display lamps may
simultaneously be lighted.

[0159] Inthe operation panel 90 of the modified exam-
ple, the light of the error display lamp arranged on the
rear side of the overall view 91 is penetrated through the
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operation panel 90. However, the present invention is
not limited to such structure. For example, the overall
view may be composed of an opaque panel, and a pen-
etration hole may be formed at a prescribed position in
the panel so as to partially expose the error display lamp
through the penetration hole from a rear side of the panel.
This structure can also exert an effect that is similar to
the effect in which the overall view is provided with the
error display lamps to light the error occurred section.
[0160] In the above embodiments, the error occurred
section is notified by lighting the error display lamp. How-
ever, the error display lamp may be lighted at a normal
time, and the error display lamp that corresponds to the
error occurred section may be turned off at the time of
error occurrence. Alternatively, the error display lamp
maybe blinked to notify the error occurred section.
[0161] The conditions for extracting the spinning unit
2 by the machine control device 60 are not limited to the
spinning unit 2 having a high error occurrence rate. For
example, conditions may be set to extract the spinning
unit 2 having a production efficiency that is lower than a
given production efficiency. In such a case, by carrying
out the display on the operation panel 80 of each of the
extracted spinning units 2 by identifying the section
where the errors frequently occur in such spinning unit
2, the operator can intuitively confirm a factor that is re-
ducing the efficiency of the spinning unit 2. For example,
conditions may be set to extract the spinning unit 2 that
needs a component thereof replaced. In such a case, by
carrying out a display on the operation panel 80 of each
of the extracted spinning units 2 by identifying the section
in which the component to be replaced is arranged, the
operator can intuitively recognize the component that
needs to be replaced in such spinning unit 2.

[0162] The machine control device 60 and the motor
box 5 are individually provided in the first and second
embodiments. However, the machine control device 60
and the motor box 5 may be integrally provided.

[0163] In place of the configuration in which the unit
control section 73 controls four spinning units as de-
scribed above, one unit control section may be provided
for each of the spinning units 2. Alternatively, the unit
control sections 73 may be omitted, and the machine
control device 60 and each of the spinning units 2 may
directly communicate with each other.

[0164] The yarn splicing cart 3 and the automatic doff-
ing device may be omitted. In case of omitting the yarn
splicing cart 3, each of the spinning units 2 may include
a yarn splicing device.

[0165] The configuration of the presentinvention is not
limited to spinning machines, but may be applied to other
textile machines including a plurality of yarn processing
units, such as an automatic winder including a plurality
of winder units.
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Claims

1.

A textile machine comprising a plurality of yarn
processing units (2),

characterized in that each of the yarn processing
units (2) includes a level display section (86), which
carries out a display as to an operation level of an
operation state of the yarn processing unit (2) cor-
responds to which one of a plurality of operation lev-
els.

The textile machine according to claim 1, charac-
terized in that the operation levels are classified
such that a standard operation state, which is to be
a standard, is located at a center.

The textile machine according to claim 2, charac-
terized in that the standard operation state is an
average value of the operation state of the plurality
of the yarn processing units (2).

The textile machine according to claim 2, charac-
terized in that the standard operation state is a pre-
scribed set value.

The textile machine according to any one of claim 1
through claim 4, characterized in that the yarn
processing unit (2) further includes an operation data
detecting section (73), which can detect a plurality
of types of operation data of the yarn processing unit
(2), and

the textile machine further includes:

a selecting section (60), which selects the oper-
ation data to be used for determining the oper-
ation level from the plurality of types of the op-
eration data detected by the operation data de-
tecting section (73), and

an operation level determining section (60),
which determines an operation level of the yarn
processing unit (2) in accordance with the oper-
ation data selected by the selecting section (60).

The textile machine according to any one of claim 1
through claim 5, characterized in that the operation
level relates to at least one of an operation efficiency
of the yarn processing unit (2), a yarn thickness of
the yarn processing unit (2), and a yarn splicing fail-
ure rate of the yarn processing unit (2).

The textile machine according to any one of claim 1
through claim 6, characterized in that each of the
yarn processing units (2) further includes a trend dis-
play section (87), which displays whether the oper-
ation state of the yarn processing unit (2) has an
upward trend or a downward trend.

The textile machine according to claim 1, charac-
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terized in that each of the yarn processing units (2)
further includes an overall view display section (80),
which displays an overall view (81) showing an over-
all structure of the yarn processing unit (2), and
the overall view display section (80) includes identify-
and-display sections (821, 822, 823; 921, 922, 923,
924), which, when an error occurs in a section of the
yarn processing unit (2), carry out a display by iden-
tifying a section within the overall view (81) that cor-
responds to the error occurred section.

The textile machine according to claim 8, charac-
terized by further comprising a control section (73),
which controls the yarn processing unit (2),

the control section (73) further including:

a determining section (731), which receives a
signal from the yarn processing unit (2) and de-
termines whether or not the error has occurred
in the yarn processing unit (2) in accordance with
the signal,

an identifying section (732), which identifies the
error occurred section, and

an identify-and-display control section (73),
which controls the identify-and-display sections
(821, 822, 823; 921, 922, 923, 924) to carry out
the display by identifying the error occurred sec-
tion in accordance with a determination result of
the determining section (731) and an identifica-
tion result of the identifying section (732).

The textile machine according to claim 9, charac-
terized in that the overall view display section (80)
includes a plurality of luminous sections (821, 822,
823), which are provided near the overall view (81),
and

the control section (73) changes alight-emitting state
of a specific luminous section (821, 822, 823) among
the plurality of the luminous sections (821, 822, 832)
in order to carry out the display by identifying a sec-
tion corresponding to the luminous section (821, 822,
823) in the overall view (81).

The textile machine according to claim 9, charac-
terized in that the overall view display section (80)
includes a plurality of luminous sections (821, 822,
823), which are provided within the overall view (81),
and

the control section (73) changes a light-emitting state
of a specific luminous section (821, 822, 823) among
the plurality of the luminous sections (821, 822, 832)
in order to carry out the display by identifying a sec-
tion corresponding to the luminous section (821, 822,
823) in the overall view (81).

The textile machine according to any one of claim 8
through claim 11, characterized by further compris-
ing an analysis section (60), which receives informa-
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13.

14.

30

tion relating to the error from the control section (73)
and analyzes an error occurrence state in each yarn
processing unit (2) in which the error has occurred.

The textile machine according to any one of claim 8
through claim 12, characterized in that the overall
view (81) of the overall view display section (80) in-
cludes at least three areas (811, 812, 813).

The textile machine according to claim 13, charac-
terized in that the yarn processing unit (2) is a spin-
ning unit (2), which includes a draft section (7), a
spinning section (9), and a winding section (13), and
the at least three areas (811, 812, 813) included in
the overall view (81) of the overall view display sec-
tion (80) correspond to the draft section (7), the spin-
ning section (9), and the winding section (13) in the
overall view (81).
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