
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

99
8 

25
7

A
1

TEPZZ 998 57A_T
(11) EP 2 998 257 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
23.03.2016 Bulletin 2016/12

(21) Application number: 15193388.4

(22) Date of filing: 25.06.2013

(51) Int Cl.:
B65H 54/28 (2006.01) B65H 54/71 (2006.01)

B65H 57/22 (2006.01) B65H 59/40 (2006.01)

B65H 63/06 (2006.01) B65H 54/38 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 18.07.2012 JP 2012160031

(62) Document number(s) of the earlier application(s) in 
accordance with Art. 76 EPC: 
13173588.8 / 2 687 469

(71) Applicant: Murata Machinery, Ltd.
Kyoto-shi, Kyoto 601-8326 (JP)

(72) Inventors:  
• FUKUHARA, Shuichi

Kyoto, 612-8686 (JP)

• SONE, Yoshifuto
Kyoto, 612-8686 (JP)

• NAKADE, Kazuhiko
Kyoto, 612-8686 (JP)

• KAWAMOTO, Kenji
Kyoto, 612-8686 (JP)

(74) Representative: Stöckeler, Ferdinand et al
Schoppe, Zimmermann, Stöckeler 
Zinkler, Schenk & Partner mbB 
Patentanwälte 
Radlkoferstrasse 2
81373 München (DE)

Remarks: 
This application was filed on 06-11-2015 as a 
divisional application to the application mentioned 
under INID code 62.

(54) YARN MONITORING DEVICE AND YARN WINDING MACHINE

(57) A yarn monitoring device (34) includes a yarn
irregularity sensor (37) and a yarn monitoring controller
(81). The yarn irregularity sensor (37) monitors a yarn
(21) that is being wound by an automatic winder (1). A
cutter (39) is adapted to cut the yarn (21), wherein the
determining section (81) is adapted to output as the con-
trol signal a signal that causes the cutter (39) to operate
and cut the yarn (21). The yarn monitoring controller (81)
performs a determination based on information acquired
from the yarn irregularity sensor (37) and information per-
taining to, for example, a traverse position of the yarn
(21) acquired from the yarn detection sensor (71) of the
automatic winder (1), and outputs a cutter operation sig-
nal based on the determination to operate a cutter (39).
Furthermore, the yarn monitoring device (34) includes a
yarn detection receiving section (83) to receive a yarn
detection signal output by the yarn detection sensor (71).
The first information indicates a thickness of the yarn
(21), wherein the determining section (81) is adapted to
output the control signal when the first information indi-
cates a yarn defect, and wherein a thickness threshold
value for detecting a yarn defect is varied based on the
second information.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a yarn monitor-
ing device that monitors a yarn running in a yarn winding
machine.

2. Description of the Related Art

[0002] A yarn monitoring device that is arranged in a
yarn winding machine such as an automatic winder or a
spinning machine and that monitors a thickness of a run-
ning yarn is known in the art. One such yarn monitoring
device is disclosed in Japanese Patent Application Laid-
open No. 2009-190841.
[0003] According to the above document, a yarn clear-
er that functions as the yarn monitoring device is ar-
ranged in an automatic winder that unwinds a yarn from
a supply bobbin and winds the yarn around a winding
bobbin while traversing the yarn to form a package. The
automatic winder includes a winding drum that traverses
the yarn and also drives the winding bobbin.
[0004] The yarn clearer disclosed in the above docu-
ment includes a clearer head and an analyzer. The clear-
er head includes a yarn irregularity sensor that detects
a thickness of the yarn. The analyzer processes signals
generated in the yarn irregularity sensor to detect a yarn
defect. A rotation sensor is attached to the winding drum.
The rotation sensor detects rotation of the winding drum
and sends information pertaining to a running speed of
the yarn to the analyzer. The automatic winder also in-
cludes a cutter that cuts the yarn immediately upon de-
tection of a yarn defect by the yarn clearer.

SUMMARY OF THE INVENTION

[0005] In the automatic winder in the above document,
the yarn is simply cut at the time of detection of a yarn
defect by the yarn irregularity sensor. The inventors rec-
ognized, however, in this kind of control, depending on
a traversing position of the yarn when the yarn is cut,
stitching (yarn end missing) in which the yarn overshoots
a winding width of the package can occur, resulting in a
defective package.
[0006] It is an object of the present invention to provide
a yarn monitoring device in which such problems can be
prevented.
[0007] The inventors recognized that such problems
can be prevented by a yarn monitoring device that can
perform determination and control functions in real-time
not based solely on the thickness of the yarn but also
based on various kinds of other information.
[0008] A yarn monitoring device according to an aspect
of the present invention includes a sensor and a deter-
mining section. The sensor monitors a yarn that is being

wound by a yarn winding machine. The determining sec-
tion performs a determination based on first information
acquired from the sensor and second information ac-
quired from a status acquiring section of the yarn winding
machine, and outputs a control signal based on the de-
termination. The second information acquired by the de-
termining section includes at least one of a tension on
the yarn in the yarn winding machine, a position of an
unwinding assisting member in an unwinding assisting
device arranged in the yarn winding machine, a traverse
position of the yarn, and hairiness of the yarn.
[0009] According to another aspect of the present in-
vention, a yarn winding machine preferably includes the
above yarn monitoring device and a winding section that
winds the yarn, which has been monitored by the yarn
monitoring device, to form a package.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

FIG. 1 is a front elevational view showing an overall
structure of an automatic winder according to an em-
bodiment of the present invention;
FIG. 2 is a front elevational view of a winder unit;
FIG. 3 is a perspective view of a tension sensor; and
FIG. 4 is a functional block diagram of an electric
structure of the winder unit.

DETAILED DESCRIPTION

[0011] Exemplary embodiments of the present inven-
tion are explained in detail below with reference to the
accompanying drawings. As shown in FIG. 1, an auto-
matic winder (yarn winding machine) 1 according to an
embodiment of the present invention includes a plurality
of winder units (yarn winding units) 10 that are arranged
side by side, and a machine controller 11 that is arranged
at one end in the alignment direction of the winder units
10.
[0012] The machine controller 11 includes a display
device 12, a command input section 13 and the like. The
display device 12 displays information pertaining to the
winder units 10. The command input section 13 is used
by an operator to input various commands to the machine
controller 11. The operator of the automatic winder 1 can
check various kinds of information displayed on the dis-
play device 12, and can also collectively manage the
winder units 10 via the machine controller 11 and suitably
operate the command input section 13.
[0013] Each of the winder units 10 unwinds a yarn 21
from a supply bobbin 20 and winds the yarn 21 around
a winding bobbin 22. The winding bobbin 22 with the yarn
21 wound around it is called a package 23. The terms
’upstream side’ and ’downstream side’ used in the fol-
lowing explanation refer to the upstream side and the
downstream side, respectively, in a running direction of
the yarn 21.
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[0014] As shown in FIG. 2, the winder unit 10 includes
a main frame 24, a yarn supplying section 25, and a wind-
ing section 26.
[0015] The main frame 24 is arranged on a side of the
winder unit 10. Most of the components of the winder unit
10 are directly or indirectly supported by the main frame
24.
[0016] The yarn supplying section 25 holds the supply
bobbin 20, which supplies the yarn 21, substantially up-
right. The winding section 26 includes a cradle 28 and a
winding drum 29.
[0017] The cradle 28 rotatably supports the winding
bobbin 22. The cradle 28 can support the winding bobbin
22 in such a manner as to bring an outer peripheral sur-
face of the winding bobbin 22 into contact with an outer
peripheral surface of the winding drum 29. The winding
drum 29 is arranged opposed to the winding bobbin 22
and is driven to rotate by a drum driving motor 53.
[0018] A spiral traverse groove 27 is formed on the
outer peripheral surface of the winding drum 29. The yarn
21 to be wound around the winding bobbin 22 is traversed
along the traverse groove 27. The winding drum 29 is
coupled to an output shaft of the drum driving motor 53
and is driven to rotate by the drum driving motor 53. The
winding drum 29 is driven to rotate with the yarn 21 guided
into the traverse groove 27. Accordingly, the package 23
that is in contact with the winding drum 29 is also rotated,
causing the yarn 21 to be wound around the outer pe-
ripheral surface of the package 23 while being traversed.
Yarn layers are formed on the surface of the package 23
in this manner.
[0019] A drum rotation detection sensor 73 is arranged
near the winding drum 29. The drum rotation detection
sensor 73 is electrically connected to a unit controller 30
that controls various components of the winder unit 10.
The drum rotation detection sensor 73, for example, is a
rotary encoder, and outputs a rotation pulse signal (here-
inafter, also "drum pulse signal") to the unit controller 30
per predetermined angular rotation of the winding drum
29. The unit controller 30 counts the number of pulses
per predetermined length of time to acquire the rotation
speed of the winding drum 29 (and thereby calculates
the running speed of the yarn 21).
[0020] The winding bobbin 22 is rotated in accordance
with the winding drum 29 that is driven to rotate while the
outer peripheral surface of the winding bobbin 22 is in
contact with the winding drum 29. With this structure, the
yarn 21 that is unwound from the supply bobbin 20 is
wound around the winding bobbin 22 while being tra-
versed along the traverse groove 27. The structure for
traversing the yarn 21 is not limited to the winding drum
29. For example, an arm-like traverse device that has a
traverse guide for traversing the yarn 21 to and fro by a
predetermined traverse width can be used as the struc-
ture for traversing.
[0021] One unit controller 30 is arranged correspond-
ing to every winder unit 10. The unit controller 30 includes
hardware such as a central processing unit (CPU), a

read-only memory (ROM), and a random access memory
(RAM), and software such as control computer programs
stored in the RAM. The hardware and the software work
in conjunction to control the components of the winder
unit 10. The unit controller 30 of the winder unit 10 is
capable of communicating with the machine controller
11. This arrangement allows the machine controller 11
to centrally manage operations of the winder units 10.
[0022] In a yarn running path between the yarn sup-
plying section 25 and the winding section 26 in the winder
unit 10, an unwinding assisting device 31, a tension ap-
plying device 32, a tension sensor 60, a yarn joining de-
vice 33, and a yarn monitoring device 34 are arranged
in the mentioned order from the upstream side.
[0023] The unwinding assisting device 31 includes a
regulating member 35 that comes into contact with a bulg-
ing portion (balloon) formed by the swaying of the yarn
21 unwound from the supply bobbin 20 by centrifugal
force. By coming into contact with the balloon, the regu-
lating member 35 suppresses the swaying of the yarn 21
and maintains the size of the balloon to a predetermined
size. In this manner, the yarn 21 can be unwound from
the supply bobbin 20 under a constant tension. The struc-
ture of the unwinding assisting device 31 will be explained
in detail later.
[0024] The tension applying device 32 applies a pre-
determined tension to the running yarn 21. The tension
applying device 32 according to the present embodiment
is a gate-type one with movable comb teeth arranged
against fixed comb teeth. An appropriate tension is ap-
plied to the yarn 21 when the yarn 21 passes between
the two sets of comb teeth that are engaged with each
other. Instead of the gate-type tension applying device
32, a disc-type tension applying device can also be used.
[0025] A load cell-type sensor is adopted as the tension
sensor 60. The tension sensor 60 measures the tension
on the yarn 21 running along a yarn path, and outputs
an electric signal corresponding to the measured tension.
The structure of the tension sensor 60 will be explained
in detail later.
[0026] The yarn joining device 33 joins a lower yarn
from the supply bobbin 20 and an upper yarn from the
package 23 when the yarn 21 between the supply bobbin
20 and the package 23 is cut for any reason. In the
present embodiment, a splicer that twists together the
yarn ends by swirling air currents produced by com-
pressed air is adopted as the yarn joining device 33. How-
ever, the yarn joining device 33 need not be limited to a
splicer but can also be, for example, a mechanical knot-
ter.
[0027] A lower yarn catching member 54 that catches
and guides the yarn from the supply bobbin 20 (lower
yarn) is arranged below the yarn joining device 33 in a
height direction of the winder unit 10. An upper yarn
catching member 55 that catches and guides the yarn
from the package 23 (upper yarn) is arranged above the
yarn joining device 33. The lower yarn catching member
54 includes a lower yarn catching pipe 56 that is coupled
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to a not-shown negative pressure source and a suction
vent 57 at the tip portion. The upper yarn catching mem-
ber 55 includes an upper yarn catching pipe 58 that is
coupled to a not-shown negative pressure source and a
suction mouth 59 at the tip portion. Because of this struc-
ture, suction currents can be produced at the suction vent
57 and the suction mouth 59. Both the lower yarn catching
pipe 56 and the upper yarn catching pipe 58 are rotatably
supported at their base portions in such a manner as to
turn upward and downward.
[0028] When the yarn 21 is disconnected between the
supply bobbin 20 and the package 23, the lower yarn
catching member 54 catches the lower yarn from the sup-
ply bobbin 20 and guides it to the yarn joining device 33,
and the upper yarn catching member 55 catches the up-
per yarn from the package 23 and guides it to the yarn
joining device 33. When the yarn joining device 33 is
driven in this state, the lower yarn and the upper yarn are
joined together, and the yarn 21 between the supply bob-
bin 20 and the package 23 attains continuity. The winding
of the yarn 21 to form the package 23 can thereby be
resumed.
[0029] The yarn monitoring device 34 monitors the
quality of the running yarn 21 by a yarn irregularity sensor
37. The yarn irregularity sensor 37 is an optical sensor
that includes a light source and a light receiving element,
which are not shown, and detects defects (portions of
the yarn 21 having a defect) in the yarn 21. A cutter 39
is arranged near the yarn monitoring device 34. The cut-
ter 39 cuts the yarn 21 when a yarn defect is detected
by the yarn monitoring device 34. The cutter 39 includes
a cutting blade and a solenoid, which are not shown.
When an electric current flows through the solenoid, the
cutting blade is driven to cut the yarn 21.
[0030] The unwinding assisting device 31 is explained
in detail below. The regulating member 35 arranged in
the unwinding assisting device 31 includes a fixed tube
41 and a movable tube (unwinding assisting member)
42. The fixed tube 41, which is fixed to the main frame
24, comes into contact with the balloon of the yarn 21.
The movable tube 42, on the other hand, moves as the
yarn 21 is unwound from the supply bobbin 20, and
comes into contact with the balloon of the yarn 21. Both
the fixed tube 41 and the movable tube 42 are circular
tubes having at least a shaft through-hole in a vertical
direction.
[0031] An inverted U-shaped support arm 43 is fixed
to the movable tube 42. A chase portion detection sensor
44 that detects a chase portion of the supply bobbin 20
is attached to the support arm 43. The chase portion is
a yarn layer edge portion of the supply bobbin 20 the
position of which moves as the winding operation pro-
ceeds. The chase portion detection sensor 44 is an op-
tical sensor having a light emitter and a light receiver that
are arranged facing each other on either side of the sup-
ply bobbin 20.
[0032] The unwinding assisting device 31 includes a
lifting and lowering mechanism 45 that lifts or lowers the

movable tube 42. The lifting and lowering mechanism 45
includes a screw member 46 arranged in a vertical direc-
tion, a lifting and lowering guide member 47 that is ar-
ranged parallel to the screw member 46, and a slider 48
that is guided by the lifting and lowering guide member
47.
[0033] The screw member 46 is rotatably supported.
The slider 48 is screw thread-coupled to the screw mem-
ber 46. The movable tube 42 is fixed to the slider 48 via
the support arm 43. The lifting and lowering mechanism
45 includes a lifting and lowering motor 50 that drives the
screw member 46 to rotate. An output shaft of the lifting
and lowering motor 50 is coupled to the screw member
46 by a belt member. A stepping motor, for example, can
be used as the lifting and lowering motor 50.
[0034] When the lifting and lowering motor 50 rotates
in the normal direction or the reverse direction, the screw
member 46 rotates about the shaft, and lifts or lowers
the movable tube 42 along with the slider 48.
[0035] The unwinding assisting device 31 includes an
unwinding assisting controller 51 that controls the un-
winding assisting device 31. The unwinding assisting
controller 51 includes a drive board that drives the lifting
and lowering motor 50, a power source, and a commu-
nication controller for performing digital communication
between the yarn monitoring device 34 and the unit con-
troller 30. The unwinding assisting controller 51 and the
lifting and lowering motor 50 are electrically connected
to each other via a not-shown wiring. The unwinding as-
sisting controller 51 and the chase portion detection sen-
sor 44 are electrically connected to each other via a not-
shown wiring.
[0036] The unwinding assisting device 31 having the
above structure assists in the unwinding of the yarn 21
from the supply bobbin 20. Specifically, when the yarn
21 is unwound from the supply bobbin 20, the yarn layers
are gradually removed, and the height of the chase por-
tion of the supply bobbin 20 is gradually lowered. When
detecting that the height of the chase portion is being
lowered, the chase portion detection sensor 44 outputs
a detection signal to the unwinding assisting controller
51. Upon receiving the detection signal, the unwinding
assisting controller 51 drives the lifting and lowering mo-
tor 50 of the lifting and lowering mechanism 45 to cause
the slider 48 to descend so that the movable tube 42
descends in accordance with the change in the height of
the chase portion. The descent of the slider 48 with the
change in the height of the chase portion is repeated until
an amount of the yarn 21 wound on the supply bobbin
20 is reduced to approximately one-third the initial full
amount.
[0037] Thus, the height of the movable tube 42 (and
also the chase portion detection sensor 44) is raised or
lowered by the lifting and lowering motor 50 that is a
stepping motor. Accordingly, the unwinding assisting
controller 51 that controls the lifting and lowering motor
50 can acquire the height of the movable tube 42 (and
of the chase portion detection sensor 44) based on the
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details of the control performed by the unwinding assist-
ing controller 51 itself. The unwinding assisting controller
51 is electrically connected to the unit controller 30 to
send and receive signals. The unwinding assisting con-
troller 51 is also electrically connected to the yarn mon-
itoring device 34 to output the signals to the yarn moni-
toring device 34. The unwinding assisting controller 51
therefore outputs the acquired height of the movable tube
42 to the unit controller 30 and also to the yarn monitoring
device 34.
[0038] The structure of the tension sensor 60 is ex-
plained in detail below. As shown in FIG. 3, the tension
sensor 60 includes a deformable member 61 that is made
of a metal and is substantially U-shaped. One end of the
deformable member 61 is fixed to the winder unit 10. A
small pulley-like contact guide 62 is rotatably supported
on the other end of the deformable member 61. The de-
formable member 61 includes a load cell portion 63. On
the surface of the load cell portion 63, a strain gauge 64
is arranged, for example, by printing. The strain gauge
64 is electrically connected to the unit controller 30 and
the yarn monitoring device 34 via a not-shown wiring.
[0039] When the yarn 21 runs guided on the track so
as to be pressed against the contact guide 62, the de-
formable member 61 deforms so that strain occurs in the
load cell portion 63 in accordance with the tension on the
yarn 21. The strain gauge 64 outputs an electric signal
corresponding to this strain. In this manner, the tension
sensor 60 can detect the tension on the yarn 21.
[0040] A yarn guide 70 that guides the yarn 21 that is
traversed by the winding drum 29 is explained below. As
shown in FIG. 2, the yarn guide 70 is a trapezoidal metal
plate that encompasses the track of the traversed yarn
21.
[0041] A yarn detection sensor 71 is attached to an
appropriate position on the yarn guide 70. The yarn de-
tection sensor 71 is an optical sensor with a light emitter
and a light receiver, and detects the presence/absence
of the yarn 21 in a detection area of the yarn detection
sensor 71. The position of the yarn detection sensor 71
is shifted toward one side of the yarn guide relative to
the center of a stroke of the yarn 21 traversed along the
traverse groove 27 (traverse stroke).
[0042] As shown in FIG. 4, the yarn detection sensor
71 is electrically connected to the unit controller 30 and
the yarn monitoring device 34 via a not-shown wiring.
The unit controller 30 can determine whether traversing
of the yarn 21 is normally performed, or more specifically,
whether the yarn 21 is detected at every predetermined
traverse cycle, based on the detection signal output by
the yarn detection sensor 71. When a yarn defect is de-
tected, a later-explained yarn monitoring controller 81
arranged in the yarn monitoring device 34 determines
and controls a timing of cutting the yarn 21 in relation to
the traversing of the yarn 21, based on the detection sig-
nal of the yarn detection sensor 71.
[0043] An electrical structure of the yarn monitoring de-
vice 34 is explained next. As shown in FIG. 4, the yarn

monitoring controller (determining section) 81 arranged
in the yarn monitoring device 34 includes hardware such
as a CPU that functions as a calculating unit and a ROM
and a RAM that function as storage sections, and soft-
ware such as control programs stored in the RAM. The
hardware and the software work in conjunction such that
the yarn monitoring controller 81 controls the yarn mon-
itoring device 34.
[0044] The yarn irregularity sensor 37 is electrically
connected to the yarn monitoring controller 81. A yarn
thickness irregularity signal (first information) output by
the yarn irregularity sensor 37 is input into the yarn mon-
itoring controller 81. The cutter 39 (specifically, the sole-
noid that drives the cutting blade) is electrically connect-
ed to the yarn monitoring controller 81. The cutter 39 is
operated to cut the yarn 21 upon receiving a cutter op-
eration signal (control signal) output by the yarn monitor-
ing controller 81.
[0045] To receive signals from outside, the yarn mon-
itoring device 34 includes a drum pulse receiving section
82, a yarn detection receiving section 83 (binary receiving
section), a tension receiving section (analog value re-
ceiving section) 84, and a movable tube height receiving
section (communication receiving section) 85. The drum
pulse signals output by the drum rotation detection sen-
sor 73 are input into the yarn monitoring device 34 via
the drum pulse receiving section 82. Yarn detection sig-
nals output by the yarn detection sensor 71 are input into
the yarn monitoring device 34 via the yarn detection re-
ceiving section 83. Tension signals output by the strain
gauge 64 are input into the yarn monitoring device 34 via
the tension receiving section 84. Movable tube height
signals output by the unwinding assisting controller 51
are input into the yarn monitoring device 34 via the mov-
able tube height receiving section 85. All the above in-
formation is directly input into the yarn monitoring device
34 from their respective sources (the drum rotation de-
tection sensor 73, the yarn detection sensor 71, the strain
gauge 64, and the unwinding assisting controller 51), and
stored in the storage section such as the RAM to be used
in the determination and control function performed by
the yarn monitoring controller 81. Furthermore, all the
above information is also input into the unit controller 30
to be used in the control function performed by the unit
controller 30. Among the above information, the informa-
tion acquired from the yarn detection sensor 71, the strain
gauge 64, and the unwinding assisting controller 51 cor-
respond to second information of the present invention.
[0046] The drum pulse receiving section 82 and the
yarn detection receiving section 83 acquire information
pertaining to the presence/absence of the pulse or the
presence/absence of the yarn 21 as a binary value. The
tension receiving section 84 acquires the tension on the
yarn 21 as an analog value. The movable tube height
receiving section 85 acquires the height of the movable
tube 42 through digital communication with the unwinding
assisting controller 51.
[0047] With the increasing need for high-speed wind-
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ing by the automatic winder 1, there is a requirement for
accurate determination and control functions by the yarn
monitoring device 34 even at such high winding speed.
Because, as explained above, the information from dif-
ferent components are directly input into the yarn moni-
toring device 34 (without passing through the unit con-
troller 30 and such-like), the time lag of the signals can
be minimized, and a significantly enhanced real-time
processing can be achieved.
[0048] Control functions performed by the yarn moni-
toring device 34 according to the present embodiment
are explained below. The yarn monitoring controller 81
performs three control functions to realize high perform-
ance by the yarn monitoring device 34 and high quality
of the package 23.
[0049] The first control function performed by the yarn
monitoring controller 81 is a timing control of yarn cutting
upon detection of a yarn defect. The yarn monitoring con-
troller 81 of the yarn monitoring device 34 monitors
whether the yarn 21 has a defect while the winder unit
10 is driving the winding drum 29 to wind the yarn 21.
For determining the presence/absence of a yarn defect,
the signal output by the yarn irregularity sensor 37 and
the drum pulse signal input from the drum rotation de-
tection sensor 73 are used. Based on these signals, an
extent of variation in the thickness of the yarn 21 and a
length of the irregular portion of the yarn 21 are assessed.
[0050] When the yarn monitoring controller 81 moni-
tors the presence/absence of a yarn defect and finds a
yarn defect, the yarn monitoring controller 81 does not
operate the cutter 39 immediately upon detecting the
yarn defect. Instead, the yarn monitoring controller 81
operates the cutter 39 at a predetermined timing when a
traverse position of the yarn 21 is about to return to the
traverse center from a traverse edge. Specifically, in the
yarn guide 70, the yarn 21 crosses the detection area of
the yarn detection sensor 71 when the yarn path is head-
ing toward one traverse edge from the traverse center,
and again crosses the detection area of the yarn detec-
tion sensor 71 after the yarn path reverses at the traverse
edge and heads toward the traverse center. Accordingly,
in one traverse stroke, the yarn detection sensor 71 out-
puts two yarn detection signals. Upon receiving the sec-
ond yarn detection signal, the yarn monitoring controller
81 outputs the cutter operation signal to operate the cutter
39 to cut the yarn 21.
[0051] In this manner, the yarn 21 is cut by the cutter
39 by aiming at a predetermined timing when the yarn
path is heading toward the traverse center from a traverse
edge in a traverse stroke. Accordingly, yarn end missing,
in which the yarn 21 moves out and overshoots the wind-
ing width of the package 23 due to the momentum caused
by the cutting, can be prevented. Because the yarn de-
tection signal output by the yarn detection sensor 71 is
directly input into the yarn monitoring device 34 (yarn
monitoring controller 81) as explained above, even if the
yarn 21 is being traversed at high speed, the yarn 21 still
can be cut at the accurate timing, thereby reliably pre-

venting the yarn end missing.
[0052] The second control function performed by the
yarn monitoring controller 81 pertains to control of detec-
tion of an error in the thickness of the yarn 21. The yarn
monitoring controller 81 detects the error when the yarn
21 wound around the supply bobbin 20 that is set in the
yarn supplying section 25 is of an unintended thickness
(having a different yarn count than normal). The yarn
monitoring controller 81 monitors the thickness of the
yarn 21 detected by the yarn irregularity sensor 37 and
also monitors the tension signal received from the strain
gauge 64 of the tension sensor 60. If the tension on the
yarn 21 and the thickness of the yarn 21 meet any of the
conditions (1) to (3) described below, the yarn monitoring
controller 81 outputs the cutter operation signal to oper-
ate the cutter 39 to cut the yarn 21. The yarn monitoring
controller 81 also outputs a winding suspension signal
to the unit controller 30 to suspend the winding operation
and displays an appropriate warning. Accordingly, in this
control function, the cutter operation signal and the wind-
ing suspension signal correspond to the control signals
output by the yarn monitoring controller 81.
[0053] The yarn monitoring controller 81 detects that
the yarn 21 (supply bobbin 20) has an unintended thick-
ness under the following conditions: (1) when a detected
tension on the yarn 21 is below a predetermined thresh-
old value; (2) when the thickness of the yarn 21 is de-
tected to be thinner than a predetermined threshold value
even though the detected tension on the yarn 21 is nor-
mal; and (3) when the thickness of the yarn 21 is detected
to be not thinner than the predetermined threshold value
even though the detected tension on the yarn 21 is great-
er than the predetermined threshold value. When the de-
tected tension on the yarn 21 is greater than the threshold
value, the yarn 21 tends to be thin. When the detected
tension on the yarn 21 is smaller than the threshold value,
the yarn 21 tends to be thick.
[0054] In this manner, even if a supply bobbin 20 of an
unintended yarn count is supplied to the yarn supplying
section 25 due to some reason, an error can be detected
in early stages, and the winding operation can be sus-
pended. Furthermore, because the tension signal output
by the tension sensor 60 is directly input into the yarn
monitoring device 34, there is almost no time lag. Ac-
cordingly, the tension on the yarn 21 and the thickness
of the yarn 21 that vary in extremely narrow time intervals
can be precisely correlated, and thereby the supply bob-
bin 20 of a yarn count that is different than the expected
yarn count can be accurately detected.
[0055] The third control function performed by the yarn
monitoring controller 81 pertains to detection of a yarn
defect with respect to hairiness of the yarn 21. As is com-
monly known, when the yarn 21 is unwound from the
supply bobbin 20, as the amount of the yarn 21 remaining
on the supply bobbin 20 decreases, the hairiness of the
yarn 21 increases. While the yarn monitoring controller
81 according to the present embodiment is monitoring
the yarn defect based on the output from the yarn irreg-
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ularity sensor 37, information pertaining to the height of
the movable tube 42 of the unwinding assisting device
31 is also input into the yarn monitoring controller 81.
Because the height of the movable tube 42 is lowered in
accordance with the height of the chase portion of the
supply bobbin 20 as explained above, the height of the
movable tube 42 corresponds to the amount of the yarn
21 remaining on the supply bobbin 20. Taking into ac-
count the fact that the hairiness of the yarn 21 increases
as the height of the movable tube 42 becomes lower, the
threshold value of the yarn thickness for detecting a yarn
defect can be varied. In the control according to the
present embodiment, the information pertaining to the
height of the movable tube 42 indicates the hairiness of
the yarn 21.
[0056] In this manner, the yarn monitoring device 34
accurately detects a yarn defect that ought to be elimi-
nated, by taking a tendency of hairiness of the yarn 21
into account.
[0057] The yarn monitoring device 34 includes a not-
shown casing in which the yarn irregularity sensor 37 and
the yarn monitoring controller 81 are housed.
[0058] As explained above, the yarn monitoring device
34 according to the present embodiment includes the
yarn irregularity sensor 37 and the yarn monitoring con-
troller 81. The yarn irregularity sensor 37 monitors the
yarn 21 wound by the automatic winder 1 (winder unit
10). The yarn monitoring controller 81 performs the de-
termination function based on the information acquired
from the yarn irregularity sensor 37 and the information
pertaining to the traverse position of the yarn 21 acquired
from the yarn detection sensor 71 of the winder unit 10,
and outputs the cutter operation signal.
[0059] The yarn monitoring controller 81 performs the
determination function based on the information pertain-
ing to the tension on the yarn 21 acquired from the strain
gauge 64 of the tension sensor 60 and the information
pertaining to the height of the movable tube 42 acquired
from the unwinding assisting controller 51, and outputs
the cutter operation signal and/or the winding suspension
signal.
[0060] In this manner, the yarn monitoring device 34
monitors the yarn 21, controls the cutter 39 and such-
like, not based solely on the information pertaining to the
thickness of the yarn 21 but also on additional informa-
tion. Furthermore, the information is input into the yarn
monitoring device 34 with a minimal time lag, and the
yarn monitoring device 34 itself (specifically, the CPU
arranged in the yarn monitoring device 34) performs the
determination function based on the information. Accord-
ingly, the yarn monitoring device 34 can perform an ap-
propriate determination function and a control function
at an appropriate timing even at high winding speed or
even when the information varies at very short durations.
[0061] The yarn monitoring device 34 according to the
present embodiment includes the yarn detection receiv-
ing section 83 to receive the yarn detection signal from
the yarn detection sensor 71.

[0062] The yarn monitoring device 34 includes the ten-
sion receiving section 84 to receive the tension signal
from the strain gauge 64 of the tension sensor 60, and
the movable tube height receiving section 85 to receive
the movable tube height signal from the unwinding as-
sisting controller 51.
[0063] With this structure, the information output by the
yarn detection sensor 71 and such-like, can be appropri-
ately input into the yarn monitoring device 34.
[0064] The yarn detection receiving section 83 of the
yarn monitoring device 34 according to the present em-
bodiment receives, as a binary value, whether the
traverse position of the yarn 21 is in the detection area
of the yarn detection sensor 71.
[0065] The tension receiving section 84 receives the
tension signal from the strain gauge 64 of the tension
sensor 60 as an analog value. The movable tube height
receiving section 85 acquires the movable tube height
signal from the unwinding assisting controller 51 through
digital communication.
[0066] In this manner, the yarn monitoring device 34
acquires the information from the yarn detection sensor
71 and such-like, in a manner that is appropriate for the
signal format.
[0067] The yarn monitoring device 34 according to the
present embodiment includes the cutter 39 that cuts the
yarn 21. The yarn monitoring controller 81 outputs the
control signal that controls the operation of the cutter 39.
[0068] With this structure, the yarn monitoring device
34 can cut the yarn 21 by the cutter 39 at the intended
accurate timing even if the monitored yarn 21 is being
wound at high speed.
[0069] The automatic winder 1 according to the present
embodiment includes the yarn monitoring device 34 and
the winding section 26 that winds the yarn 21, which has
been monitored by the yarn monitoring device 34, to form
the package 23.
[0070] With this structure, the yarn winding machine
can realize the above-explained advantageous results.
[0071] The automatic winder 1 according to the present
embodiment includes the winder unit 10 that includes the
winding section 26, and the unit controller 30 that controls
the winder unit 10. The yarn detection signal (information
indicating the traverse position of the yarn 21) output by
the yarn detection sensor 71 is input into each of the yarn
monitoring device 34 and the unit controller 30.
[0072] The tension signal output by the strain gauge
64 of the tension sensor 60 is input into each of the yarn
monitoring device 34 and the unit controller 30. The mov-
able tube height signal output by the unwinding assisting
controller 51 is also input into the yarn monitoring device
34 and the unit controller 30.
[0073] In this manner, additional information can be
effectively utilized in both the monitoring of the yarn 21
and the control of the winder unit 10.
[0074] Although the invention has been described with
respect to specific embodiments, various modifications
as follows can be made.
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[0075] The yarn irregularity sensor 37 can be an opti-
cal-type sensor as explained above, or alternatively, an
electrostatic capacitance sensor that detects the thick-
ness of the yarn 21 based on the variation in the electro-
static capacitance.
[0076] In the present embodiment, the structure such
as the yarn detection sensor 71 is presented as a status
acquiring section. However, this is merely an example;
the status acquiring section can have any structure if it
can acquire any of the tension on the yarn 21, the position
of the movable tube 42, the traverse position of the yarn
21, and the hairiness of the yarn 21.
[0077] For example, as mentioned above, the yarn 21
can be traversed by the traverse guide that is driven to
run to and fro, instead of the traverse groove 27. When
the traverse guide is employed, the information pertain-
ing to the position of the traverse guide can be input, in
place of the detection result obtained by the yarn detec-
tion sensor 71, into the yarn monitoring device 34. In this
structure, the package 23 can be directly driven to rotate,
instead of being driven to rotate via the winding drum 29.
In an alternative structure, instead of the drum pulse,
rotation information (e.g., the number of rotations or ro-
tation speed) of a motor that drives the package 23 to
rotate can be input into the yarn monitoring device 34.
[0078] In an alternative structure, the unwinding assist-
ing controller 51 can acquire the height of the movable
tube 42 by, for example, an ultrasonic sensor, instead of
using the details of the control performed by the lifting
and lowering motor 50. A tension sensor that uses a
spring and/or a piezoelectric element can be used in-
stead of the load cell-type tension sensor 60. Further-
more, for example, an optical sensor that can directly
measure the hairiness of the yarn 21 can be employed
instead of using the information pertaining to the height
of the movable tube 42 to determine the hairiness of the
yarn 21, and signals generated by this optical sensor can
be input into the yarn monitoring device 34.
[0079] It is explained above that the yarn monitoring
controller 81 performs three control functions. However,
this is merely an example; any of the three control func-
tions can be changed or omitted in accordance with the
intended use of the automatic winder 1. The drum pulse
receiving section 82 can also be omitted.
[0080] The control signal output by the yarn monitoring
controller 81 need not be limited to the operation signal
of the cutter 39 and the winding suspension signal. The
control signal can be a signal for illuminating a lamp ar-
ranged on the winder unit 10, a signal for sounding a
buzzer, or an alarming signal sent to the unit controller
30 and/or the machine controller 11.
[0081] The yarn monitoring device 34 according to the
present invention can be installed in other yarn winding
machines, such as an air spinning frame and an open-
end spinning frame.
[0082] When the yarn monitoring device 34 performs
the determination function based on the first information
and also on the tension on the yarn 21 in the yarn winding

machine as the second information, the unwinding as-
sisting device 31 (the unwinding assisting member 42)
and/or the yarn detection sensor 71 can be omitted.
When the yarn monitoring device 34 performs the deter-
mination function based on the first information and also
on the position of the unwinding assisting member 42 in
the unwinding assisting device 31 as the second infor-
mation, the yarn detection sensor 71 and/or the tension
sensor 60 can be omitted. When the yarn monitoring de-
vice 34 performs the determination function based on the
first information and also on the traverse position of the
yarn 21 as the second information, the tension sensor
60 and/or the unwinding assisting device 31 (the unwind-
ing assisting member 42) can be omitted.
[0083] A yarn monitoring device according to an aspect
of the present invention includes a sensor and a deter-
mining section. The sensor monitors a yarn that is being
wound by a yarn winding machine. The determining sec-
tion performs a determination based on first information
acquired from the sensor and second information ac-
quired from a status acquiring section of the yarn winding
machine, and outputs a control signal based on the de-
termination. The second information acquired by the de-
termining section includes at least one of a tension on
the yarn in the yarn winding machine, a position of an
unwinding assisting member in an unwinding assisting
device arranged in the yarn winding machine, a traverse
position of the yarn, and hairiness of the yarn.
[0084] In this manner, the yarn monitoring device mon-
itors the yarn and performs the control function with high
accuracy based not solely on the first information ac-
quired from the sensor but also on the second information
acquired from the status acquiring section. Furthermore,
the second information is input into the yarn monitoring
device with a minimal time lag so that the yarn monitoring
device itself performs the determination function. Accord-
ingly, the yarn monitoring device can perform appropriate
determination function and control function at an appro-
priate timing even when the yarn winding machine per-
forming winding at a high winding speed or when the
second information that can vary at very short durations
is used.
[0085] According to another aspect of the present in-
vention, the yarn monitoring device further includes a re-
ceiving section that receives the second information from
the status acquiring section.
[0086] With this structure, the second information can
be appropriately received from the status acquiring sec-
tion. Furthermore, because the second information is di-
rectly input into the yarn monitoring device, a significantly
enhanced real-time determination and control functions
can be realized.
[0087] In the yarn monitoring device according to still
another aspect of the present invention, the receiving
section is at least one of a communication receiving sec-
tion that acquires the second information from the status
acquiring section through digital communication, an an-
alog value receiving section that acquires the second in-
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formation from the status acquiring section as an analog
value, and a binary receiving section that acquires the
second information from the status acquiring section as
a binary value.
[0088] In this manner, the second information output
by the status acquiring section can be acquired in a man-
ner that is appropriate for the output format of the second
information.
[0089] The yarn monitoring device according to still an-
other aspect of the present invention further includes a
cutter capable of cutting the yarn. The determining sec-
tion outputs as the control signal a signal that causes the
cutter to operate and cut the yarn.
[0090] With this structure, even when the monitored
yarn is being wound at high speed, the yarn can be cut
by the cutter at precisely the intended timing.
[0091] The yarn monitoring device according to still an-
other aspect of the present invention further includes a
housing that houses the sensor and the determining sec-
tion.
[0092] According to still another aspect of the present
invention, a yarn winding machine preferably includes
the above yarn monitoring device and a winding section
that winds the yarn, which has been monitored by the
yarn monitoring device, to form a package.
[0093] With this structure, the yarn winding machine
can realize the above-explained advantageous results.
[0094] The yarn winding machine according to still an-
other aspect of the present invention further includes a
yarn winding unit and a unit controller. The yarn winding
unit includes the winding section. The unit controller con-
trols the yarn winding unit. The second information output
by the status acquiring section is input into each of the
yarn monitoring device and the unit controller.
[0095] In this manner, the second information can be
effectively utilized in both the monitoring of the yarn and
the control of the yarn winding unit.
[0096] In a first aspect, a yarn monitoring device com-
prises: a sensor adapted to monitor a yarn that is being
wound by a yarn winding machine; and a determining
section adapted to perform a determination based on first
information acquired from the sensor and second infor-
mation acquired from a status acquiring section of the
yarn winding machine, and to output a control signal
based on the determination, wherein the second infor-
mation acquired by the determining section includes at
least one of a tension on the yarn in the yarn winding
machine, a position of an unwinding assisting member
in an unwinding assisting device arranged in the yarn
winding machine, a traverse position of the yarn, and
hairiness of the yarn.
[0097] In a second aspect, the yarn monitoring device
of the first aspect further comprises a receiving section
adapted to receive the second information from the status
acquiring section.
[0098] In a third aspect, in the yarn monitoring device
of the second aspect, the receiving section is at least one
of a communication receiving section adapted to acquire

the second information from the status acquiring section
through digital communication, an analog value receiving
section adapted to acquire the second information from
the status acquiring section as an analog value, and a
binary receiving section adapted to acquire the second
information from the status acquiring section as a binary
value.
[0099] In a fourth aspect, the yarn monitoring device
of the first to third aspects further comprises a cutter
adapted to cut the yarn, wherein the determining section
is adapted to output as the control signal a signal that
causes the cutter to operate and cut the yarn.
[0100] In a fifth aspect, in the yarn monitoring device
of the fourth aspect the second information is the traverse
position of the yarn and wherein the determining section
is adapted to output the control signal when the first in-
formation indicates that the yarn has a defect and when
the second information indicates that the yarn is moving
in a direction from a traverse edge to a traverse center
in a traverse stroke of the yarn.
[0101] In a sixth aspect, in the yarn monitoring device
of the fourth aspect the second information is a tension
on the yarn and wherein the determining section is adapt-
ed to output the control signal, when the second infor-
mation indicates that the detected tension on the yarn is
below a predetermined tension threshold value, when
the second information indicates that the detected ten-
sion on the yarn is normal while the first information in-
dicates that the thickness of the yarn is thinner than a
predetermined thickness threshold value, or when the
second information indicates that the detected tension
on the yarn is greater than a predetermined threshold
value while the first information indicates that the thick-
ness of the yarn is not thinner than the predetermined
thickness threshold value.
[0102] In a seventh aspect, in the yarn monitoring de-
vice of the fourth the first information indicates a thickness
of the yarn, wherein the second information indicates a
hairiness of the yarn or a position of the unwinding as-
sisting member in the unwinding assisting device, where-
in the determining section is adapted to output the control
signal when the first information indicates a yarn defect,
and wherein a thickness threshold value for detecting a
yarn defect is varied based on the second information.
[0103] In an eighth aspect, the yarn monitoring device
of the first to seventh aspects further comprises a housing
adapted to house the sensor and the determining section.
[0104] In a ninth aspect, a yarn winding machine com-
prises the yarn monitoring device according to any one
of the first to eighth aspects; and a winding section adapt-
ed to wind the yarn, which has been monitored by the
yarn monitoring device, to form a package.
[0105] In a tenth aspect, the yarn winding machine of
the ninth aspect further comprises: a yarn winding unit
that includes the winding section; and a unit controller
adapted to control the yarn winding unit, wherein the sec-
ond information output by the status acquiring section is
input into each of the yarn monitoring device and the unit
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controller.

Claims

1. A yarn monitoring device comprising:

a sensor (37) adapted to monitor a yarn (21) that
is being wound by a yarn winding machine (10);
a determining section (81) adapted to perform
a determination based on first information ac-
quired from the sensor (37) and second infor-
mation acquired from a status acquiring section
(51; 64; 71) of the yarn winding machine (10),
and to output a control signal based on the de-
termination; and
a cutter (39) adapted to cut the yarn (21), where-
in the determining section (81) is adapted to out-
put as the control signal a signal that causes the
cutter (39) to operate and cut the yarn (21),
wherein the second information acquired by the
determining section (81) indicates includes at
least one of a position of an unwinding assisting
member (42) in an unwinding assisting device
(31) arranged in the yarn winding machine (10),
and hairiness of the yarn (21)
wherein the first information indicates a thick-
ness of the yarn (21), wherein the determining
section (81) is adapted to output the control sig-
nal when the first information indicates a yarn
defect, and wherein a thickness threshold value
for detecting a yarn defect is varied based on
the second information.

2. The yarn monitoring device according to Claim 1,
further comprising a receiving section (82, 83, 84,
85) adapted to receive the second information from
the status acquiring section (51; 64; 71).

3. The yarn monitoring device according to Claim 2,
wherein the receiving section is at least one of a com-
munication receiving section (85) adapted to acquire
the second information from the status acquiring sec-
tion (51) through digital communication, an analog
value receiving section (84) adapted to acquire the
second information from the status acquiring section
(64) as an analog value, and a binary receiving sec-
tion (83) adapted to acquire the second information
from the status acquiring section (71) as a binary
value.

4. The yarn monitoring device according to claim 1,
wherein the second information further includes a
traverse position of the yarn and wherein the deter-
mining section (81) is adapted to output the control
signal when the first information indicates that the
yarn has a defect and when the second information
indicates that the yarn (21) is moving in a direction

from a traverse edge to a traverse center in a traverse
stroke of the yarn (21).

5. The yarn monitoring device according to claim 1,
wherein the second information further includes a
tension on the yarn (21) and wherein the determining
section (81) is adapted to output the control signal

- when the second information indicates that the
detected tension on the yarn is below a prede-
termined tension threshold value,
- when the second information indicates that the
detected tension on the yarn (21) is normal while
the first information indicates that the thickness
of the yarn is thinner than a predetermined thick-
ness threshold value, or
- when the second information indicates that the
detected tension on the yarn is greater than a
predetermined threshold value while the first in-
formation indicates that the thickness of the yarn
(21) is not thinner than the predetermined thick-
ness threshold value.

6. The yarn monitoring device according to any one of
Claims 1 to 5, further comprising a housing adapted
to house the sensor (37) and the determining section
(81).

7. A yarn winding machine comprising:

the yarn monitoring device (34) according to any
one of Claims 1 to 6; and
a winding section (26) adapted to wind the yarn
(21), which has been monitored by the yarn
monitoring device (34), to form a package (23).

8. The yarn winding machine according to Claim 7, fur-
ther comprising:

a yarn winding unit (10) that includes the winding
section (34); and
a unit controller (30) adapted to control the yarn
winding unit (10),
wherein the second information output by the
status acquiring section (51; 64; 71) is input into
each of the yarn monitoring device (34) and the
unit controller (30).
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