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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a yarn winding
machine for forming a wound package by winding a
traveling yarn.

2. Description of the Related Art

[0002] One type of conventionally known yarn winding
machine includes a winding device for forming a package
by winding a traveling yarn, and a yarn accumulating de-
vice for temporarily accumulating the yarn to be wound
by the winding device. For example, a spinning machine
described in Japanese Unexamined Patent Publication
No. 2009-242041 (FIG. 1, paragraph 0025) includes a
spinning device, awinding device, ayarn clearer, a cutter,
and a yarn accumulating device (yarn slack eliminating
device). The winding device winds the yarn fed out from
the spinning device into a package. The yarn clearer de-
tects defects of the yarn before the yarn is wound into
the package. When the yarn clearer detects a yarn defect,
the cutter cuts the yarn. The yarn accumulating device
is arranged between the winding device and the cutter.
In other words, a yarn accumulating roller is arranged on
a downstream side of the cutter.

[0003] The yarn accumulating device includes a yarn
accumulating roller (slack eliminating roller), on which
the yarn is wound, and a sensor (wound amount sensor)
for detecting the wound amount of the yarn of the yarn
accumulating roller. When a prescribed amount of yarn
is wound on the yarn accumulating roller, yarn slack is
eliminated and a yarn tension stabilizes. A high quality
package thus can be formed by the winding device.
[0004] When the yarn defect is detected by the yarn
clearer and the yarn is cut with the cutter, the yarn on the
package side wound on the yarn accumulating roller is
unwound from the yarn accumulating roller and is nor-
mally wound to the package as is.

[0005] However, the yarn defect is present at the yarn
portion on the package side. The yarn strength of the
relevantyarn portionis partially lowered at the yarn defect
portion. Thus, the yarn breaks at the defect portion when
the yarn portion is wound into the package, and one part
of the yarn portion may remain on the yarn accumulating
roller. If the winding of the yarn is resumed with such a
yarn portion remaining at the yarn accumulating roller,
such ayarn portion will be fed to the winding device along
with the yarn fed from the upstream side and wound into
the package. As a result, the quality of the package is
lowered.

[0006] The yarn accumulating device of Japanese Un-
examined Patent Publication No. 2009-242041 includes
a sensor for detecting the wound amount of the yarn ac-
cumulating roller, but such a sensor merely detects
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whether or not the yarn of a certain amount or more is
wound on the yarn accumulating roller. In other words,
the sensor is not devised to detect a very small amount
of yarn portion (e. g. , small amount of yarn waste wound
on the yarn accumulating roller by about one to two
rounds) remaining on the yarn accumulating roller after
yarn cutting.

[0007] DE 2553892 A concerns a spinning machine
including arotating spinning nozzle arranged in a housing
having a feed channel for the fiber material and a removal
tube for the spun yarn. The yarn is fed to a rotational
body which functions as yarn storage. Withdrawal of the
yarn from the yarn storage should correspond to the yarn
feed so that neither a complete removal of the yarn from
the storage nor exceeding the storage capacity occurs.
For maintaining a predefined yarn reservoir on the rotat-
ing body, a monitoring device is provided including a light
source from which a beam of light is directed towards the
body, and a light sensitive cell receives a reflected part
from the body, the reflected part depending on whether
the reflection is directly on the surface of the body or is
at a yarn winding of the yarn on the body.

[0008] WO 00/48934 A1 concerns an optoelectronic
thread sensor as it may be used in thread processing
devices for detecting the presence or non-presence of a
thread or yarn or the movement of the yarn through a
detection area or for measuring a velocity of the yarn
through the detection area. The optoelectronic thread
sensor includes a receiver that responds to the shading
of a light spot and the reflection of light from the yarn,
respectively, and generates a desired signal. An exact
and sharply limited and contrast improved light spot on
a reflection area is generated which results, when a
thread or yarn passes the area, in a very strong modu-
lation at the receiver. The light spot is provided by a laser
source or by another light source that can generate a
strongly bundled light beam, for example using an addi-
tional aperture or a lens system.

SUMMARY OF THE INVENTION

[0009] Itis an object of the presentinvention to provide
a yarn winding machine capable of reliably detecting a
small amount of yarn portion remaining on the yarn ac-
cumulating roller after yarn cutting.

[0010] This object is achieved by a yarn winding ma-
chine according to claim 1.

[0011] According to an aspect of the presentinvention,
ayarn winding machine includes a winding device, ayarn
defect detecting device, a cutting device, and a yarn ac-
cumulating device. The winding device forms a package
by winding a traveling yarn. The yarn defect detecting
device detects a yarn defect in the yarn wound by the
winding device. The cutting device cuts the yarn when
the yarn defect detecting device detects the yarn defect.
The yarn accumulating device temporarily accumulates
the yarn to be wound by the winding device. The yarn
accumulating device includes a yarn accumulating roller
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and ayarn detecting sensor. The yarn accumulatingroller
is provided rotatable and winds the yarn around a surface
thereof. The yarn detecting sensor is a reflective photo
sensor having a light emitting element and a light receiv-
ing element. The yarn detecting sensor detects the yarn
onthe surface of the yarn accumulating roller. An opening
(diaphragm) forrestricting anirradiated range on the yarn
accumulating roller is provided for the light emitting ele-
ment of the yarn detecting sensor. The opening has a
prescribed width such that a width of the irradiated range
on the yarn accumulating roller is substantially equal to
a thickness of the yarn.

[0012] The light emitted from the light emitting element
of the yarn detecting sensor to the yarn accumulating
roller is reflected at the surface of the yarn accumulating
roller. The light receiving element of the yarn detecting
sensor detects the change in the reflected amount of light.
The yarn detecting sensor thereby detects whether or
not a yarn is present on the surface of the yarn accumu-
lating roller.

[0013] If the irradiated area of the light from the light
emitting element to the yarn accumulating roller is large,
the change in the reflected amount of light by the yarn
portion is small even if a small amount of yarn portion is
present on the surface of the yarn accumulating roller at
the time of cutting the yarn. As a result, it is difficult to
accurately detect such a small amount of yarn portion.
In the first aspect of the invention, therefore, an opening
for restricting the irradiated range on the yarn accumu-
lating roller is provided for the light emitting element of
the yarn detecting sensor. The width of the opening is
set to the prescribed width such that the width of the
irradiated range on the yarn accumulating roller is sub-
stantially equal to the thickness of the yarn. Since the
width of the irradiated range on the yarn accumulating
roller is restricted to the extent of the thickness of the
yarn, the change in the reflected amount of light received
by the light receiving element becomes large even if the
yarn portion remaining on the yarn accumulating roller is
asmall amount, whereby the smallamountof yarn portion
can be reliably detected.

[0014] In the above-described yarn winding machine,
the opening is formed as a slit which is long in one direc-
tion. A width of the opening in a shorter direction is the
prescribed width.

[0015] In conventional approaches, the shape of the
opening provided on the light emitting element side is a
spot shape (circular shape), however, the opening area
(i.e., irradiated range on the yarn accumulating roller)
becomes very small, and high attachment precision is
required for the yarn detecting sensor to be able to ac-
tually detect the yarn. There also arises a problem in that
the yarn portion remaining on the surface of the yarn
accumulating roller becomes difficult to fall within the ir-
radiated range. In the present invention, the attachment
precision as high as that for the spot-shaped opening is
not necessary by adopting the slit-shaped opening hav-
ing a length of a certain extent in one direction, and the
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yarn detecting sensor can be easily attached.

[0016] In the above-described yarn winding machine,
a longitudinal direction of the opening formed as the slit
is parallel to a peripheral direction of the yarn accumu-
lating roller. During the winding of the package, the yarn
wound on the yarn accumulating roller is substantially
parallel to the peripheral direction of the yarn accumulat-
ing roller. Thus, if the yarn portion remains on the yarn
accumulating roller after the yarn is cut by the cutting
device, there is a high possibility such a yarn portion will
remain along the peripheral direction of the yarn accu-
mulating roller. In the present invention, the yarn portion
remaining on the surface of the yarn accumulating roller
is more reliably detected by arranging the longitudinal
direction of the opening formed as the slit to be parallel
to the peripheral direction of the yarn accumulating roller.
[0017] The above-described yarn winding machine in-
cludes a fluid blowing device. The fluid blowing device
blows fluid on the surface of the yarn accumulating roller
after the yarn is cut by the cutting device. According to
such a configuration, the yarn portion remaining on the
surface of the yarn accumulating roller can be removed
by blowing fluid on the surface of the yarn accumulating
roller from the fluid blowing device.

[0018] In the above-described yarn winding machine,
the fluid blowing device blows the fluid on the yarn accu-
mulating roller such that the fluid flows from a position,
which is located away from an irradiating position on the
surface of the yarn accumulating roller irradiated by the
light emitting element, towards the irradiating position.
Even if the yarn portion remains at a position, which is
located away from an irradiating position on the surface
of the yarn accumulating roller irradiated by the light emit-
ting element (i.e., detecting position of yarn detecting
sensor), the yarn portion moves to the detecting position
of the yarn detecting sensor by the fluid blown from the
fluid blowing device. The yarn portion remaining on the
surface of the yarn accumulating roller is thus reliably
detected.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

FIG. 1isafrontview of a spinning machine according
to an embodiment of the present invention;

FIG. 2 is a side view of one spinning unit of the spin-
ning machine of FIG. 1;

FIG. 3 is an enlarged view of a slack eliminating de-
vice (yarn accumulating device);

FIGS. 4A and 4B are views illustrating a yarn detect-
ing sensor, where FIG. 4A is a cross-sectional view
of the yarn detection sensor and FIG. 4B is a view
taken along line B-B of FIG. 4A;

FIGS. 5A and 5B are views illustrating a relationship
of a yarn portion on a surface of a slack eliminating
roller and an irradiated range of the yarn detecting
sensor; where FIG. 5A illustrates a case where an
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opening width is large, and FIG. 5B illustrates a case
where the opening width is small;

FIG. 6 is a block diagram illustrating a control con-
figuration of the spinning machine;

FIG. 7 is aflowchart illustrating a process of stopping
spinning when a yarn defect is detected; and

FIG. 8 is a flowchart of a yarn splicing process.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0020] Embodiments of the present invention will now
be described. As illustrated in FIG. 1, a spinning machine
1 (yarn winding machine) includes a plurality of spinning
units 2 arranged in line, a yarn splicing cart 3, a blower
box 4, and a motor box 5.

[0021] As illustrated in FIGS. 1 and 2, each spinning
unit 2 includes a draft device 6, a spinning device 7, a
cutter 10 (cutting device), a yarn clearer 11 (yarn defect
detecting device), a slack eliminating device 8 (yarn ac-
cumulating device), a winding device 12, and the like. In
the following description, "upstream" and "downstream"
mean upstream and downstream in the traveling direc-
tion of the yarn at the time of spinning.

[0022] The draft device 6 is arranged near an upper
end of a casing 13 of the main body of the spinning ma-
chine 1. A sliver 14 fed to the draft device 6 is drafted by
the draft device into a fiber bundle 15. The fiber bundle
15 is spun by the spinning device 7, and a spun yarn 16
is formed. The spun yarn 16 is wound by the winding
device 12 on the downstream side, and a package 17 is
formed.

[0023] The draft device 6 is configured by four rollers
of a back roller 22, a third roller 23, a middle roller 25
provided with an apron belt 24, and afrontroller 26, which
are arranged in this order in the traveling direction of the
sliver 14 (fiber bundle 15) . The apron belt 24 is provided
around the middle roller 25 and a tensor bar 27. A pre-
scribed tension is applied to the apron belt 24 when the
tensor bar 27 is biased in a direction of separating away
from the middle roller 25.

[0024] Although the detailed configuration is not illus-
trated for the spinning device 7, an air type spinning de-
vice in which the spun yarn 16 is generated by twisting
the fiber bundle 15 using a whirling airflow is adopted in
the present embodiment.

[0025] The cutter 10 and the yarn clearer 11 are ar-
ranged on the downstream side of the spinning device
7. The yarn clearer 11 is configured to monitor the thick-
ness of the traveling spun yarn 16 and detect a thin yarn
portion or a thick yarn portion (yarn defect) of the spun
yarn 16. When detecting a yarn defect, the yarn clearer
11 transmits a yarn defect detection signal to a unit con-
troller 21 (see FIG. 6). Upon receiving the yarn defect
detection signal, the unit controller 21 immediately oper-
ates the cutter 10 and cuts the spun yarn 16.

[0026] The slack eliminating device (yarn accumulat-
ing device) 8 is arranged between the cutter 10 and the
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winding device 12. The slack eliminating device 8 in-
cludes a slack eliminating roller 30 (yarn accumulating
roller). The slack eliminating device 8 temporarily accu-
mulates the spun yarn 16 and adjusts the yarn tension
by winding the spun yarn 16 generated by the spinning
device 7 around the slack eliminating roller 30 by a pre-
scribed amount. The slack eliminating device 8 also has
a function of pulling out the spun yarn 16 towards the
downstream side from the spinning device 7 by actively
rotating and driving the slack eliminating roller 30, on
which the spun yarn 16 is wound. The details of the slack
eliminating device 8 will be described later.

[0027] As illustrated in FIG. 1, the winding device 12
includes awinding drum 18 and a cradle 19 for supporting
a bobbin in a freely rotating manner. The winding drum
18 rotates while making contact with the surface of the
bobbin (or yarn layer wound on the bobbin) to thereby
rotate the bobbin and wind the traveling spun yarn 16 to
the bobbin, and form the package 17.

[0028] Asillustrated in FIGS. 1 and 2, the yarn slicing
cart 3 includes a yarn splicing device 92, a suction pipe
93, and a suction mouth 94. As illustrated in FIG. 1, the
yarn splicing cart 3 is arranged to travel on a rail 91 ar-
ranged on the casing 13 of the main body of the spinning
machine 1. When yarn breakage or yarn cutting occurs
in a certain spinning unit 2, the yarn splicing cart 3 travels
up to the relevant spinning unit 2 and then stops. The
suction pipe 93 captures the yarn end of the spun yarn
16 discharged from the spinning machine 7 and guides
such yarn end to the yarn splicing device 92 while pivoting
vertically with the axis as the center. The suction mouth
94 captures the yarn end of the spun yarn 16 from the
package 17 supported in a freely rotating manner by the
winding device 12 and guides such yarn end to the yarn
splicing device 92 while pivoting vertically with the axis
as the center. The yarn splicing device 92 splices the
guided yarn ends. The suction pipe 93 and the suction
mouth 94 are connected to a negative pressure source
accommodated in the blower box 4, and obtain the suc-
tion force for sucking the yarn end from the negative pres-
sure source.

[0029] The blower box 4 is arranged on one end side
in the direction in which the plurality of the spinning units
2 are arranged. The blower box 4 accommodates the
negative pressure source configured by a blower, afilter,
and the like. A cleaning suction pipe (not illustrated) for
sucking and removing yarn waste and cotton waste gen-
erated in the draft device 6 and the slack eliminating de-
vice 8, the suction pipe 93 and the suction mouth 94 of
the yarn splicing cart 3 described above, and the like are
connected to the negative pressure source.

[0030] The motor box 5 is arranged on the side oppo-
site to the blower box 4 with respect to the plurality of
spinning units 2. The motor box 5 accommodates motors
for driving each of front rollers 26 and middle rollers 25
of the draft devices 6 of the plurality of spinning units 2.
The motor box 5 includes a main control section 96 in-
cluding a control panel 151. The main control section 96
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transmits and receives signals with the unit controller 21
of the spinning unit 2, and performs operation control and
state monitoring of each spinning unit 2.

[0031] The slack eliminating device 8 will now be de-
scribed in detail below. As illustrated in FIG. 3, the slack
eliminating device 8 includes the slack eliminating roller
30 (yarn accumulating roller), a yarn hooking member
31, an upstream guide 32, a downstream guide 33, and
a yarn detecting sensor 34.

[0032] The slack eliminating roller 30 is a tubular roller
made of metal. The slack eliminating roller 30 is rotatably
supported by a bracket 35 fixed to the casing 13 of the
spinning machine 1, and is rotatably driven by a motor
36. The yarn hooking member 31 has a distal end shape
capable of engaging with (hooking) the spun yarn 16.
The yarn hooking member 31 is attached to the down-
stream end of the slack eliminating roller 30. The yarn
hooking member 31 integrally rotates with the slack elim-
inating roller 30 to wind the spun yarn 16 on the outer
peripheral surface of the slack eliminating roller 30.
[0033] As illustrated in FIG. 3, both ends in the axial
direction of the slack eliminating roller 30 are formed in
a tapered shape in which the diameter continuously be-
comes larger from the central side towards the end face
side. When the spun yarn 16 is wound from the upstream
end with a large diameter of the slack eliminating roller
30, the wound spun yarn 16 is fed to the downstream
end side of the yarn accumulating roller 30 by the tapered
shape of the upstream end. The spun yarn 16 is then
temporarily accumulated at the central part of the yarn
accumulating roller 30. Thereafter, the spun yarn 16 is
unwound from the tapered downstream end of the yarn
accumulating roller 30 and fed to the winding device 12.
[0034] The upstream guide 32 is arranged on the
bracket 35 that supports the slack eliminating roller 30,
and is arranged at a position slightly on the upstream
side than the slack eliminating roller 30. The upstream
guide 32 appropriately guides the spun yarn 16 to the
outer peripheral surface of the slack eliminating roller 30.
Furthermore, the upstream guide 32 also serves to stop
the twist by preventing the twist of the spun yarn 16 prop-
agated from the spinning device 7 from being transmitted
to the downstream side than the upstream guide 32.
[0035] The downstream guide 33 is also arranged on
the bracket 35, similar to the upstream guide 32. The
downstream guide 33 is arranged at a position on the
downstream side than the slack eliminating roller 30. The
downstream guide 33 guides the spun yarn 16 unwound
from the slack eliminating roller 30 to the winding device
12.

[0036] As illustrated in FIG. 3 and FIGS. 4A and 4B,
the yarn detecting sensor 34 is a reflective photo sensor
(photo interruptor) including a light emitting element 41
and a lightreceiving element 42 accommodated in acase
44a and a case 44b, respectively. An opening (dia-
phragm) 40a for passing the light of the light emitting
element 41 is formed at the surface (light emitting sur-
face) of the case 44a on the slack eliminating roller 30
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side. An opening 40b for passing the light reflected from
the slack eliminating roller 30 and entering the light re-
ceiving element 42 is formed on the surface (light receiv-
ing surface) facing the case 44b on the slack eliminating
roller 30 side. Thus, the light emitted to the outside
through the opening 40a from the light emitting element
41 isreflected at the surface of the slack eliminating roller
30, and the reflected light passes through the opening
40b and is received by the light receiving element 42.
[0037] If the spun yarn 16 is present at a prescribed
position at the central part of the slack eliminating roller
30 irradiated with light from the light emitting element 41
as in FIGS. 4A and 4B, the light hits the spun yarn 16
and is reflected. In such a case, the reflectivity lowers
and the amount of light received by the light receiving
element 42 decreases compared to a case where the
spun yarn 16 is not present and the light is directly re-
flected at the surface of the metal slack eliminating roller
30. The yarn detecting sensor 34 thus can detect whether
ornotthe spunyarn 16 is wound to the prescribed position
(yarn detecting position) on the outer peripheral surface
of the central part of the slack eliminating roller 30 and
the spun yarn 16 of a prescribed amount or more is ac-
cumulated from the change in the amount of light re-
ceived by the light receiving element 42.

[0038] When the yarn defect is detected in the spun
yarn 16 by the yarn clearer 11 and the spun yarn 16 is
cutby the cutter 10, a situation where a very small amount
of yarn portion remains on the slack eliminating roller 30
occurs as will be described below. After the spun yarn
16 is cutby the cutter 10, the spun yarn 16 onthe package
17 side is usually unwound from the slack eliminating
roller 30 and wound into the package 17. However, if the
yarn defect is present in the yarn portion on the package
17 side, the strength of the spun yarn 16 is partially low-
ered at such a yarn defect portion. As a result, the spun
yarn 16 may break at the relevant yarn defect portion,
and the yarn portion of one part that is not wound into
the package 17 may remain on the slack eliminating roller
30.

[0039] Therefore, ifa very smallamountof yarn portion
(yarn waste) is present on the slack eliminating roller 30,
when yarn splicing is carried out by the yarn splicing de-
vice 92 and the winding of the package 17 is resumed,
the yarn portion remaining on the slack eliminating roller
30 may be wound into the package 17 along with the
spun yarn 16 fed after the resumption. The yarn waste
thus may be mixed in the package 17, thereby lowering
the quality of the package 17.

[0040] Problems do not arise if a relatively large
amount of spun yarn 16 is closely wound on the surface
of the slack eliminating roller 30 as illustrated in FIG. 4A.
However, if only the yarn portion 16a (portion colored in
black in FIG. 4A) of a very small amount (e.g., wound on
the slack eliminating roller 30 by about one to two rounds)
is present on the surface of the slack eliminating roller
30, it is difficult to reliably detect such a small amount of
yarn portion 16a if awidth W1 of the opening 40aiis large.
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As illustrated in FIG. 5A, an irradiated range A is an irra-
diated range of the light from the opening 40a of the light
emitting element 41 to the surface of the slack eliminating
roller 30. A width W2 of the irradiated range A becomes
large if the width W1 of the opening 40a is large. As a
result, the proportion occupied by the yarn portion 16a
becomes very small with respect to the irradiated range
A. Insuch a case, the fluctuation of the receiving amount
of light by the light receiving element 42 due to the pres-
ence of the yarn portion 16a is very small compared to
the total receiving amount of light. Thus, it is difficult to
reliably detect the small amount of yarn portion 16a when
the width W1 of the opening 40a is large.

[0041] In the present embodiment, therefore, the size
of the opening 40a of the light emitting element 41 is
defined such that the yarn portion 16a can be detected
even if the yarn portion 16a present on the surface of the
slack eliminating roller 30 is a small amount of yarn
wound around the slack eliminating roller 30 by one to
two rounds. Specifically, as illustrated in FIGS. 4A and
4B, the opening 40a is formed as a slit which is long in
one direction. Furthermore, as illustrated in FIG. 5B, the
width W1 in the shorter direction of the opening 40a is
set such that the width W2 of the irradiated range A on
the slack eliminating roller 30 restricted by the opening
40 is substantially equal to a thickness D of the spun yarn
16. Therefore, as illustrated in FIG. 5B, even if the yarn
portion 16a remaining on the slack eliminating roller 30
is a small amount, the portion occupied by the yarn por-
tion 16a with respect to the irradiated range A of the light
from the opening 40a becomes large, and the yarn de-
tecting sensor 34 can reliably detect even such a yarn
portion 16a. The light of the light emitting element 41
passes through the opening 40a and reaches the surface
of the slack eliminating roller 30 while slightly spreading,
thereby forming the irradiated range A. Therefore, the
width W1 of the opening 40a needs to be slightly smaller
than the thickness D of the spun yarn 16. In other words,
the relationship of the width W1 of the opening 40, the
width W2 of the irradiated range A, and the thickness D
of the spun yarn 16 is W1 < W2 =~ D.

[0042] If the longitudinal direction of the slit-shaped
opening 40a and the yarn portion 16a of the spun yarn
16 to be detected are substantially parallel, the yarn
amount that falls within the irradiated range A increases
and the detection accuracy of the yarn detecting sensor
34 enhances. As illustrated in FIG. 3, the spun yarn 16
is substantially parallel to the peripheral direction of the
slack eliminating roller 30 when the spun yarn 16 is
wound around the slack eliminating roller 30 during the
winding of the package 17. If the spun yarn 16 on the
package 17 side is further cut at the yarn defect portion
after the spun yarn 16 is cut by the cutter 10, there is a
sufficient possibility that the spun yarn 16 will remain on
the slack eliminating roller 30 while being substantially
parallel to the peripheral direction of the slack eliminating
roller 30. The longitudinal direction of the slit-shaped
opening 40a is thus preferably parallel to the peripheral
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direction of the slack eliminating roller 30 to more reliably
detect the remaining yarn portion 16a.

[0043] After the spun yarn 16 is cut by the cutter 10,
the yarn splicing cart 3 equipped with the yarn splicing
device 92 moves to the position on the lower side of the
slack eliminating roller 30 of the spinning unit 2, and the
draft of the sliver 14 by the draft device 6 (generation of
fiber bundle 15) and the spinning by the spinning device
7 are resumed. The yarn end on the package 17 side
and the yarn end of the spun yarn 16 newly fed from the
spinning device 7 are spliced by the yarn splicing device
92, and then the winding by the winding device 12 is
resumed.

[0044] The yarn splicing cart 3 includes two nozzles
45 and 46 (fluid blowing device) for blowing air towards
the slack eliminating roller 30. The nozzles 45 and 46 are
respectively connected to an air supply source (not illus-
trated) through a supply valve 47 (see FIG. 6) arranged
in the yarn splicing cart 3. The air is blown from the noz-
zles 45 and 46 towards the outer peripheral surface of
the slack eliminating roller 30. The nozzle 45 blows the
air towards the tapered upstream end of the slack elim-
inating roller 30. The blowing direction of the nozzle 45
is the radial direction of the slack eliminating roller 30.
The nozzle 46 blows the air towards the tapered down-
stream end of the slack eliminating roller 30. The nozzle
46 is inclined towards the center in the rotational axis
direction of the slack eliminating roller 30 with respect to
the radial direction of the slack eliminating roller 30.
[0045] The yarn portion 16a of the spun yarn 16 re-
maining on the outer peripheral surface of the slack elim-
inating roller 30 is removed when air is blown from the
nozzles 45 and 46 onto the outer peripheral surface of
the slack eliminating roller 30. The yarn portion 16a re-
moved from the slack eliminating roller 30 by the air blown
from the nozzles 45 and 46 is sucked and discharged by
the cleaning suction pipe (notillustrated) arranged in the
vicinity of the slack eliminating roller 30.

[0046] As illustrated in FIG. 3, the nozzles 45 and 46
are arranged to sandwich the yarn detecting sensor 34
with respect to the rotational axis direction of the slack
eliminating roller 30. The air blown from the nozzles 45
and 46 to both ends of the slack eliminating roller 30 flows
over the outer peripheral surface of the slack eliminating
roller 30 in the rotational axis direction of the slack elim-
inating roller 30, and reaches the central part of the slack
eliminating roller 30, which is the irradiating position of
the light emitting element 41 of the yarn detecting sensor
34. Therefore, even if the yarn portion 16a remains at a
position, which is located away from the irradiating posi-
tion on the surface of the slack eliminating roller 30 irra-
diated by the light emitting element 41 (i.e., yarn detecting
position of yarn detecting sensor 34), the yarn portion
16a is transferred to the detecting position of the yarn
detecting sensor 34 by the air blown from the nozzle 45
or the nozzle 46. Therefore, the yarn portion 16a remain-
ing on the surface of the slack eliminating roller 30 is
reliably detected by the yarn detecting sensor 34.
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[0047] If the position of the distal end (air ejecting por-
tion) of the nozzle 45 and the nozzle 46 with respect to
the peripheral direction of the slack eliminating roller 30
are the same, the air blown on the slack eliminating roller
30 from the nozzle 45 and the nozzle 46 collide at the
surface of the slack eliminating roller 30, and the yarn
portion 16a remaining on the surface of the slack elimi-
nating roller 30 may not be able to move in the rotational
axis direction of the slack eliminating roller 30. The distal
ends of the nozzle 45 and the nozzle 46 are thus arranged
to be shifted from each other in the peripheral direction
of the slack eliminating roller 30.

[0048] An electrical configuration of the spinning ma-
chine 1 will now be described with reference to the block
diagram of FIG. 6. As illustrated in FIG. 6, the main control
section 96 of the spinning machine 1 is connected to the
unit controllers 21 of a plurality of spinning units 2, and
the controller 50 of the yarn splicing cart 3. The main
control section 96 performs control and state monitoring
of the spinning units 2 and the yarn splicing cart 3.
[0049] The unit controller 21 of the spinning unit 2 in-
cludes a Central Processing Unit (CPU) that is an arith-
metic processing unit, a Read-Only Memory (ROM), a
Random Access Memory (RAM), an input/output inter-
face, and the like. The ROM stores programs to be exe-
cuted by the CPU, and data used for the programs. The
RAM temporarily stores data at the time of program ex-
ecution. The input/output interface carries out input and
output of data of the unit controller 21 with the outside.
The unit controller 21 performs the following processes
in addition to the package winding process realized by
the control of the spinning device 7 and the winding de-
vice 12.

[0050] During spinning, the yarn detecting sensor 34
detects whether or not the spun yarn 16 is present at a
prescribed detecting position on the outer peripheral sur-
face of the central part of the slack eliminating roller 30
(i.e., whether or not a prescribed amount of spun yarn
16 is wound from the upstream end to the central part of
the slack eliminating roller 30). If the yarn detecting sen-
sor 34 determines that the wound amount of the spun
yarn 16 on the slack eliminating roller 30 has become
small, the winding speed of the winding device 12 is re-
duced, for example, to maintain a state in which a con-
stant amount of spun yarn 16 is always wound around
the slack eliminating roller 30.

[0051] When the yarn defect is detected in the spun
yarn 16 by the yarn clearer 11 and the yarn defect de-
tection signal from the yarn clearer 11 is received, the
unit controller 21 controls the cutter 10 to cut the spun
yarn 16. The controller 50 of the yarn splicing cart 3 for
performing yarn splicing after yarn cutting controls the
supply valve 47 to blow air from the nozzle 45 and the
nozzle 46 towards the slack eliminating roller 30. In this
case, if the yarn portion 16a is remaining on the surface
of the slack eliminating roller 30, the remaining yarn por-
tion 16a is detected by the yarn detecting sensor 34 and
the detection result is sent to the unit controller 21.
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[0052] Aseriesofprocesses performed by the spinning
unit 2 and the yarn splicing cart 3 at the time of yarn
defect detection described above will be described with
reference to the flowchart of FIGS. 7 and 8. In FIG. 7 and
FIG. 8, Si (i= 10, 11, ...) indicates the step number.
[0053] FIG. 7 is a flowchart illustrating the process of
stopping the spinning when the yarn defect is detected.
If the yarn defect of the spun yarn 16 is detected by the
yarn clearer 11 (step S10: Yes), the unit controller 21
controls the cutter 10 to cut the spun yarn 16 (step S11),
and stops the spinning by the spinning device 7 (step
S12). The yarn detecting sensor 34 detects whether or
not the spun yarn 16 on the package 17 side is cut at the
yarn defect portion at the time of yarn cutting and a small
amount of yarn portion 16a is remaining on the slack
eliminating roller 30 (step S13). If the yarn portion 16a is
detected by the yarn detecting sensor 34 (step S13:
Yes) , the unit controller 21 notifies such a state to the
operator by lighting an abnormal display lamp of the spin-
ning unit 2, and the like, and urges the operator to remove
the yarn portion 16a remaining on the slack eliminating
roller 30 (operator call: step S14). If the yarn portion 16a
is not detected by the yarn detecting sensor 34 (step S13:
No), the main control section 96 sends a signal to the
controller 50 of the yarn splicing cart 3, and moves the
yarn splicing cart 3 to the spinning unit 2 in which the
yarn defect detection and the yarn cutting were carried
out (yarn splicing cart call: step S15), to perform the yarn
splicing process described below (step S20).

[0054] FIG.8isaflowchartoftheyarn splicing process.
When the yarn splicing cart 3 arrives at the spinning unit
2 in which yarn cutting was carried out, the controller 50
of the yarn splicing cart 3 controls the supply valve 47 to
blow air from the nozzle 45 and the nozzle 46 towards
the slack eliminating roller 30 (step S21). In this case,
the air blown from the nozzle 45 and the nozzle 46 to
both ends of the slack eliminating roller 30 flows along
the outer peripheral surface of the slack eliminating roller
30 and reaches the central part of the slack eliminating
roller 30 that is the detecting position of the yarn detecting
sensor 34. Therefore, even if the yarn portion 16a re-
mains at the position located away from the detecting
position of the slack eliminating roller 30, such a yarn
portion 16a will be transferred to the detecting position.
If the yarn portion 16a is detected by the yarn detecting
sensor 34 after the air is blown (step S22: Yes), the unit
controller 21 notifies such a state to the operator by light-
ing the abnormal display lamp and the like, and urges
the operator to remove the remaining yarn portion 16a
(operator call: step S23). If the yarn portion 16a is not
detected by the yarn detecting sensor 34 even when the
air is blown (step S22: No), the spinning by the spinning
device 7 is started and the yarn splicing operation by the
yarn splicing device 92 is carried out (step S24), and the
winding operation of the package 17 by the winding de-
vice 12 is resumed.

[0055] Next, alternative embodiments in which various
modifications are added to the above-described embod-
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iment will be described. The same reference numerals
are denoted for the configurations similar to that of the
above-described embodiment, and the description there-
of will be appropriately omitted.

[0056] 1) Theslit-shaped opening 40a onthe lightemit-
ting element 41 side formed in the case 44a as in FIGS.
4A and 4B does not necessarily need to have the longi-
tudinal direction thereof parallel to the peripheral direc-
tion of the slack eliminating roller 30. For example, the
longitudinal direction of the opening 40a may be parallel
to the rotational axis direction of the slack eliminating
roller 30.

[0057] 2) The above-described embodiment is an ex-
ample in which the present invention is applied to the
spinning machine, but the application target of the
present invention is not limited to the spinning machine,
and the present invention can be applied to a yarn wind-
ing machine of textile machinery other than the spinning
machine.

[0058] The spinning machine 1 includes the winding
device 12 and the slack eliminating device 8. The winding
device 12 forms a package by winding the traveling yarn.
The slack eliminating device 8 temporarily accumulates
the yarn to be wound by the winding device 12. The yarn
accumulating device 8 includes the slack eliminating roll-
er 30 and the yarn detecting sensor 34. The slack elim-
inating roller 30 is configured to be freely rotatable, where
the yarn is wound on the surface thereof. The yarn de-
tecting sensor 34 is a reflective photo sensor including
the light emitting element 41 and the light receiving ele-
ment 42. The yarn detecting sensor 34 detects the yarn
on the surface of the slack eliminating roller 30. The di-
aphragm40ais arranged with respect to the light emitting
element 41 of the yarn detecting sensor 34. The dia-
phragm 40a restricts the irradiated range on the slack
eliminating roller 30. The diaphragm 40a has a dia-
phragm width such that the width of the irradiated range
on the slack eliminating roller 30 becomes substantially
equal to the thickness of the yarn.

[0059] The spinning machine 1 further includes the
yarn clearer 11 and the cutter 10. The yarn clearer 11
detects the defect of the yarn wound by the winding de-
vice 12. Whenthe yarn clearer 11 detects the yarn defect,
the cutter 10 cuts the yarn. The slack eliminating device
8 is arranged between the winding device 12 and the
cutter 10.

[0060] The diaphragm 40a is formed as a slit that is
long in one direction. The width in the shorter direction
of the diaphragm 40a is the diaphragm width.

[0061] The longitudinal direction of the diaphragm 40a
formed as the slit is parallel to the peripheral direction of
the slack eliminating roller 30.

[0062] The spinning machine 1 includes the nozzles
45 and 46. The nozzles 45 and 46 blow fluid on the sur-
face of the slack eliminating roller 30 after the yarn is cut
by the cutter 10. The nozzles 45 and 46 blow fluid with
respect to the slack eliminating roller 30 so that the fluid
flows from the position, which is located away from the
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irradiating position on the surface of the slack eliminating
roller 30 irradiated by the light emitting element 41 to-
wards the irradiating position.

[0063] The lightemitting element41 is arranged to emit
light on a prescribed position in a middle portion of the
slack eliminating roller 30 in the rotational axis direction
of the slack eliminating roller 30. The yarn detecting sen-
sor 34 can detect whether or not the yarn is wound to the
prescribed position on the slack eliminating roller 30 dur-
ing the winding of the package by the winding device 12.

Claims
1. A yarn winding machine comprising:

a winding device (12) which is adapted to form
a package by winding a traveling yarn, and
ayarn accumulating device (8) which is adapted
to temporarily accumulate the yarn to be wound
by the winding device (12),

wherein the yarn accumulating device (8) in-
cludes:

ayarn accumulating roller (30) which is pro-
vided rotatable and is adapted to wind the
yarn around a surface thereof, and

a yarn detecting sensor (34) which is a re-
flective photo sensor having a light emitting
element (41) and a light receiving element
(42) and is adapted to detect the yarn on
the surface of the yarn accumulating roller
(30),

characterised in that an opening (40a) for re-
stricting an irradiated range (A) on the yarn ac-
cumulating roller (30) is provided for the light
emitting element (41) of the yarn detecting sen-
sor (34),

wherein the opening (40a) has a prescribed
width such that a width (W2) of the irradiated
range (A) on the yarn accumulating roller (30)
is substantially equal to a thickness of the yarn,
and

wherein the opening (40a) is formed as a slit
which is long in one direction, and a width (W1)
of the opening (40a) in a shorter direction is the
prescribed width.

2. The yarn winding machine according to claim 1, fur-
ther comprising:

a yarn defect detecting device (11) which is
adapted to detect a yarn defect in the yarn
wound by the winding device (12), and

a cutting device (10) which is adapted to cut the
yarn when the yarn defect detecting device (11)
detects the yarn defect,
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wherein the yarn accumulating device (8) is ar-
ranged between the winding device (12) and the
cutting device (10).

The yarn winding machine according to anyone of
claim 1 through claim 2, wherein a longitudinal di-
rection of the opening (40a) formed as the slit is par-
allel to a peripheral direction of the yarn accumulat-
ing roller (30).

The yarn winding machine according to any one of
claim 1 through claim 3, further comprising a fluid
blowing device (45, 46) which is adapted to blow fluid
on the surface of the yarn accumulating roller (30)
after the yarn is cut by the cutting device (10).

The yarn winding machine according to claim 4,
wherein the fluid blowing device (45, 46) is adapted
to blow the fluid on the yarn accumulating roller (30)
such that the fluid flows from a position, which is
located away from an irradiating position on the sur-
face of the yarn accumulating roller (30) irradiated
by the light emitting element, (41) towards the irra-
diating position.

The yarn winding machine according to any one of
claim 1 through claim 5, wherein the light emitting
element (41) is arranged to emit light on a prescribed
position in a middle portion of the yarn accumulating
roller (30) in a rotational axis direction of the yarn
accumulating roller (30), and

during winding of the package by the winding device
(12), the yarn detecting sensor (34) is adapted to
detect whether or not the yarn is being wound to the
prescribed position on the yarn accumulating roller
(30).

Patentanspriiche

Eine Garnwickelmaschine, die folgende Merkmale
aufweist:

eine Wickelvorrichtung (12), die angepasst ist,
um durch Wickeln eines sich bewegenden
Garns einen Garnkorper zu bilden, und

eine Garnsammelvorrichtung (8), die angepasst
ist, um das Garn, das durch die Wickelvorrich-
tung (12) gewickelt werden soll, voriibergehend
zu sammeln,

wobei die Garnsammelvorrichtung (8) folgende
Merkmale umfasst:

eine Garnsammelrolle (30), die drehbar vor-
gesehenistund angepasstist, um das Garn
um eine Oberflache derselben zu wickeln,
und

einen Garnerfassungssensor (34), der ein
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reflektierender Photosensor mit einem
Lichtaussendeelement (41) und einem
Lichtempfangselement (42) ist und ange-
passt ist, um das Garn auf der Oberflache
der Garnsammelrolle (30) zu erfassen,

dadurch gekennzeichnet, dass eine Offnung
(40a) zum Einschranken eines bestrahlten Be-
reichs (A) auf der Garnsammelrolle (30) fir das
Lichtaussendeelement (41) des Garnerfas-
sungssensors (34) vorgesehen ist,

wobei die Offnung (40a) eine vorgeschriebene
Breite aufweist, derart, dass eine Breite (W2)
des bestrahlten Bereichs (A) auf der Garnsam-
melrolle (30) im Wesentlichen gleich einer Dicke
des Garns ist, und

wobei die Offnung (40a) als ein Schlitz gebildet
ist, derin einer Richtung lang ist, und eine Breite
(W1) der Offnung (40a) in einer kiirzeren Rich-
tung die vorgeschriebene Breite ist.

2. Die Garnwickelmaschine gemaR Anspruch 1, die

ferner folgende Merkmale aufweist:

eine Garndefekterfassungsvorrichtung (11), die
angepasst ist, um einen Garndefekt in dem
Garn, das durch die Wickelvorrichtung (12) ge-
wickelt wird, zu erfassen, und

eine Schnittvorrichtung (10), die angepasst ist,
um das Garn zu schneiden, wenn die Garnde-
fekterfassungsvorrichtung (11) den Garndefekt
erfasst,

wobei die Garnsammelvorrichtung (8) zwischen
der Wickelvorrichtung (12) und der Schnittvor-
richtung (10) angeordnet ist.

Die Garnwickelmaschine gemaR einem der Anspru-
che 1 bis 2, bei der eine Langsrichtung der Offnung
(40a), die als der Schlitz gebildetist, parallel zu einer
Umfangsrichtung der Garnsammelrolle (30) ist.

Die Garnwickelmaschine gemaR einem der Anspru-
che 1 bis 3, die ferner eine Fluidblasvorrichtung (45,
46) aufweist, die angepasst ist, um ein Fluid auf der
Oberflache der Garnsammelrolle (30) zu blasen,
nachdem das Garn durch die Schnittvorrichtung (10)
geschnitten ist.

Die Garnwickelmaschine gemaR Anspruch 4, beider
die Fluidblasvorrichtung (45, 46) angepasst ist, um
das Fluid derart auf der Garnsammelrolle (30) zu
blasen, dass das Fluid aus einer Position, die sich
von einer Bestrahlungsposition auf der Oberflache
der Garnsammelrolle (30), die durch das Lichtaus-
sendeelement (41) bestrahlt wird, entfernt befindet,
in Richtung der Bestrahlungsposition flief3t.

Die Garnwickelmaschine gemaR einem der Anspru-
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che 1 bis 5, bei der das Lichtaussendeelement (41)
angeordnet ist, um Licht an einer vorgeschriebenen
Position in einem mittleren Abschnitt der Garnsam-
melrolle (30) in einer Rotationsachsenrichtung der
Garnsammelrolle (30) auszusenden, und

wahrend des Wickelns des Garnkérpers durch die
Wickelvorrichtung (12) der Garnerfassungssensor
(34) angepasst ist, um zu erfassen, ob das Garn zu
dervorgeschriebenen Position auf der Garnsammel-
rolle (30) gewickelt wird oder nicht.

Revendications

Machine de bobinage de fil, comprenant:

un dispositif de bobinage (12) qui est adapté
pour former un paquet par bobinage d’un fil en
déplacement, et

un dispositif d’accumulation de fil (8) qui est
adapté pour accumuler temporairement le fil a
bobiner par le dispositif de bobinage (12),
dans laquelle le dispositif d’'accumulation de fil
(8) comporte:

un rouleau d’accumulation de fil (30) qui est
prévu rotatif et est adapté pour bobiner le
fil autour d’'une surface de celui-ci, et

un capteur de détection de fil (34) qui est
un capteur optique réfléchissant présentant
un élément émetteur de lumiére (41) et un
élément récepteur de lumiére (42) et qui est
adapté pour détecter le fil sur la surface du
rouleau d’accumulation de fil (30),

caractérisé par le fait qu’une ouverture (40a)
pour limiter une plage irradiée (A) sur le rouleau
d’accumulation de fil (30) est prévue pour I'élé-
ment émetteur de lumiere (41) du capteur de
détection de fil (34),

dans lequel I'ouverture (40a) présente une lar-
geur prescrite de sorte qu’une largeur (W2) de
la plage irradiée (A) sur le rouleau d’accumula-
tion de fil (30) soit sensiblement égale a I'épais-
seur du fil, et

dans lequel I'ouverture (40a) est formée sous
forme de fente qui estlongue dans une direction,
et une largeur (W1) de I'ouverture (40a) dans
une direction plus courte est la largeur prescrite.

2. Machine de bobinage de fil selon la revendication 1,

comprenant par ailleurs:

un dispositif de détection de défaut de fil (11)
qui est adapté pour détecter un défaut de fildans
le fil bobiné par le dispositif de bobinage (12), et
un dispositif de coupe (10) qui est adapté pour
couper le fil lorsque le dispositif de détection de
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défaut de fil (11) détecte le défaut de fil,

dans lequel le dispositif d’accumulation de fil (8)
est disposé entre le dispositif de bobinage (12)
et le dispositif de coupe (10).

Machine de bobinage de fil selon I'une quelconque
de la revendication 1 a la revendication 2, dans le-
quel une direction longitudinale de I'ouverture (40a)
formée sous forme de fente est parallele a une di-
rection périphérique du rouleau d’accumulation de
fil (30).

Machine de bobinage de fil selon I'une quelconque
de la revendication 1 a la revendication 3, compre-
nant par ailleurs un dispositif de soufflage de fluide
(45, 46) qui est adapté pour souffler du fluide sur la
surface du rouleau d’accumulation de fil (30) aprées
que le fil est coupé par le dispositif de coupe (10).

Machine de bobinage de fil selon la revendication 4,
dans lequel le dispositif de soufflage de fluide (45,
46) est adapté pour souffler le fluide sur le rouleau
d’accumulation de fil (30) de sorte que le fluide
s’écoule d’une position qui est située éloignée d’'une
position d’irradiation sur la surface du rouleau d’ac-
cumulation de fil (30) irradiée par I'élément émetteur
de lumiére (41) vers la position d’irradiation.

Machine de bobinage de fil selon I'une quelconque
de la revendication 1 a la revendication 5, dans le-
quell'élément émetteur de lumiéere (41) estaménagé
pour émettre de la lumiére sur une position prescrite
dans une partie centrale du rouleau d’accumulation
de fil (30) dans une direction d’axe de rotation du
rouleau d’accumulation de fil (30), et

pendant le bobinage du paquet par le dispositif de
bobinage (12), le capteur de détection de fil (34) est
adapté pour détecter si le fil est ou non bobiné a la
position prescrite sur le rouleau d’accumulation de
fil (30).
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