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REWINDING METHOD EMPLOYED IN POT SPINNING MACHINE FOLLOWING YARN

BREAKAGE

A bobbin (25) and rewinding means are inserted

into a pot (12) through an opening (23) of the pot (12).
Next, a contact step (S4) is performed. Respective elon-
gated members (73) move in a horizontal direction. In a
pot (12) in which yarn breakage has been detected, the
elongated member (73) is lifted up in advance, and there-
fore the elongated member (73) is pressed into contact
with an inner wall (22) of the pot (12). Next, a moving
step (S5) is performed. The bobbin (25) and the elongat-
ed member (73) are raised. As a result, a tip end of the
elongated member (73) is pressed into contact with a
cake lower end (28b).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a rewinding
method employed in a pot spinning machine following
yarn breakage.

2. Description of the Related Art

[0002] A pot spinning method using a cylindrical pot is
well known as a spinning method. In a pot spinning meth-
od described in Patent Document 1 (Japanese Patent
Application Publication Laid-Open No. H11-256434, a
cylindrical bobbin is disposed on the outside of a yarn
guide coaxially with the yarn guide. Then, after forming
a cake by winding yarn spun from the yarn guide around
an inner wall of the pot while applying twist to the yarn,
rewinding of the yarn onto the bobbin is started.

[0003] When yarn breakage occurs for one of several
reasons during spinning, a cutting blade of a yarn-loos-
ening member is brought into contact with the cake
formed on the inner wall of the pot in order to lift the yarn
up from the cake, whereby rewinding of the yarn onto the
bobbin is started anew.

SUMMARY OF THE INVENTION

[0004] With the pot spinning method described in Pat-
ent Document 1, however, a problem occurs in that when
the cutting blade is brought into contact with the cake,
yarn on a lower layer of the cake is lifted up together with
the yarn on the uppermost layer of the cake such that a
plurality of yarn layers are rewound onto the bobbin to-
gether, leading to a defectknown as multilayer rewinding.
When multilayer rewinding occurs, alarge amount of yarn
becomes entangled on the bobbin, and this yarn cannot
be unraveled during subsequent processes.

[0005] The present invention has been designed to
solve the problem described above, and an object thereof
is to provide a rewinding method employed in a pot spin-
ning machine following yarn breakage, with which the
occurrence frequency of multilayer rewinding can be re-
duced.

[0006] A rewinding method employed in a pot spinning
machine following yarn breakage according to the
presentinvention includes a cake forming step of forming
a cake by rotating a pot having an opening and winding
yarn drawn out to a predetermined thickness around an
inner wall of the pot, an end of the cake detecting step
of detecting an end of the cake on the opening side when
yarn breakage is detected by a yarn breakage detection
unit before completion of the cake forming step, a bobbin
disposing step of disposing a bobbin inside the pot
through the opening following completion of the cake
forming step, and a contact step of bringing an elongated
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member into contact with the inner wall of the pot through
the opening, closer to the opening side than the end of
the cake detected in the end of the cake detecting step.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1 is a schematic view showing configurational
example of an upper portion of a pot spinning ma-
chine according to an embodiment of the present
invention;

FIG. 2 is a schematic view showing configurational
example of a lower portion of the pot spinning ma-
chine according to this embodiment of the present
invention;

FIG. 3 is a block diagram showing configurational
example of a drive control system of the pot spinning
machine according to this embodiment of the present
invention;

FIG. 4 is a view showing a basic flow of a pot spinning
method according to this embodiment of the present
invention;

FIG. 5 is a view illustrating an operation of a yarn
guide shown in FIG. 1;

FIG. 6 is a view illustrating an operation of the yarn
guide shown in FIG. 1 during a cake forming step;
FIG. 7 is a view illustrating operation timings of a
bobbin rail and an elongated member according to
this embodiment of the present invention;

FIG. 8 is a sectional view illustrating a first state of
rewinding according to this embodiment of the
present invention;

FIG. 9 is a sectional view illustrating a second state
of rewinding according to this embodiment of the
present invention;

FIG. 10is an enlarged view illustrating the operation
timing of the bobbin rail shown in FIG. 7 and an op-
eration timing of a solenoid;

FIG. 11 is a sectional view illustrating a third state of
rewinding according to this embodiment of the
present invention;

FIG. 12 is a sectional view illustrating a fourth state
of rewinding according to this embodiment of the
present invention; and

FIG. 13 is a sectional view illustrating a fifth state of
rewinding according to this embodiment of the
present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0008] Embodiments of the present invention will be
described in detail below with reference to the figures.

[0009] First, a pot spinning machine according to an
embodiment of the present invention will be described.

[0010] FIG. 1 is a schematic view showing configura-
tional example of an upper portion, above a pot, of the
pot spinning machine according to this embodiment of
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the present invention.

[0011] As shown in FIG. 1, a pot spinning machine 1
includes a drafting device 10, a yarn guide 11, a pot 12,
and a bobbin support 13. Note that these constituent el-
ements together constitute a single spindle, which serves
as a single spinning unit. The pot spinning machine 1
includes a plurality of spindles, but with reference to FIG.
1, the configuration of one of the plurality of spindles will
be described.

Drafting Device

[0012] A drafting device is provided above the pot 12.
[0013] The drafting device 10 is a device for drawing
out a yarn material such as roving to a predetermined
thickness. The drafting device 10 is formed using a plu-
rality of roller pairs constituted by a back roller pair 15, a
middle roller pair 16, and afrontroller pair 17. The plurality
of roller pairs are arranged in order of the back roller pair
15, the middle roller pair 16, and the front roller pair 17
from an upstream side toward a downstream side in a
conveyance direction of the yarn material.

[0014] The respective roller pairs 15, 16, 17 rotate
when driven by a drafting drive unit, to be described be-
low. When rotation frequencies per unit time (rpm) of the
respective roller pairs 15, 16, 17 are compared, the ro-
tation frequency of the middle roller pair 16 is higher than
the rotation frequency of the back roller pair 15, and the
rotation frequency of the front roller pair 17 is higher than
the rotation frequency of the middle roller pair 16. Hence,
the respective roller pairs 15, 16, 17 have different rota-
tion frequencies, and using these rotation frequency dif-
ferences, or in other words rotation speed differences,
the drafting device 10 draws the yarn material out thinly.
In the following description, the rotation frequencies of
the roller pairs will also be referred to as rotation speeds.
The rotation frequency and the rotation speed of each
roller pair have a mutual corresponding relationship.

Yarn Guide

[0015] The yarn guide 11 guides yarn 18 drawn out to
the predetermined thickness by the drafting device 10
into the pot 12. The yarn guide 11 is formed in the shape
of a long, narrow tube. The yarn guide 11 has a circular
shape on a cross-section cut in an orthogonal direction
to a length direction thereof.

[0016] Theyarnguide 11isdisposed coaxially with the
pot 12 on the downstream side of the drafting device 10.
A lower portion of the yarn guide 11 is inserted into the
pot 12. The yarn guide 11 guides the yarn 18, which is
supplied from the front roller pair 17 through a yarn supply
pipe 14, into the pot 12. The yarn 18 drawn out by the
drafting device 10 is pulled into the yarn supply pipe 14
using a swirling flow of air, for example, and then intro-
duced into the yarn guide 11 through the yarn supply pipe
14. The yarn 18 introduced into the yarn guide 11 is spun
froma lower end 11a ofthe yarn guide 11. The yarn guide
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11 is provided to be movable in a vertical direction by a
yarn guide drive unit, to be described below.

[0017] A yarnsensor 19 is disposed between the front
roller pair 17 and the yarn supply pipe 14. Note that the
yarn sensor may be disposed in another desired position
rather than between the front roller pair 17 and the yarn
supply pipe 14. The yarn sensor 19 is a sensor for de-
tecting the state of the yarn drawn out by the drafting
device 10. In this embodiment, yarn breakage is used as
an example of a state of the yarn detected by the yarn
sensor 19. Further, in this embodiment, the yarn sensor
19 is formed using an optical sensor combining a light-
emitting device 19a and a light-receiving device 19b, for
example. Theyarn sensor 19 constitutes a yarn breakage
detection unit.

Pot

[0018] The pot12is used to form a cake 28 and rewind
the yarn. The pot 12 is formed in a cylindrical shape. The
pot12is provided to be capable of rotating about a central
axis K of the pot 12. The central axis K of the pot 12 is
disposed parallel to the vertical direction. Accordingly,
one side of the central axis direction of the pot 12 is an
upward side and the other side is a downward side.
[0019] The pot 12 rotates when driven by a pot driving
unit, to be described below. A yarn guide insertion port
21 is formed in an upper end side of the pot 12. The yarn
guide insertion port 21 is an opening through which the
yarn guide 11 is inserted into the pot 12. An opening 23
is formed in a lower end of the pot 12. The yarn guide
insertion port 21 opens upward and has a smaller diam-
eter than a diameter (referred to hereafter as a "pot inner
diameter") that defines an inner volume of the pot 12 and
is based on the position of an inner wall 22. The opening
23 opens downward and has a diameter identical to the
pot inner diameter.

[0020] FIG. 2 is a schematic view showing configura-
tional example of a lower portion, below the pot, of the
pot spinning machine according to this embodiment of
the present invention.

[0021] A cylindrical bobbin 25 carried on a bobbin rail
26, the pot 12, which is capable of housing the bobbin
25, afiller (an elongated member) 73, and a wagon unit
75 are provided in the lower portion of the pot spinning
machine 1. The bobbin 25 and the elongated member
73 are each provided in a plurality corresponding to the
number of spindles along the bobbin rail 26.

Elongated Member

[0022] The bobbinrail 26 is configured to be elevatable
in a vertical direction. A slide pipe 71 is provided below
the bobbin rail 26 so as to extend along the bobbin rail
26. The slide pipe 71 is supported by a slider guide 72
fixed to the bobbin rail 26 to be capable of moving in a
horizontal direction along the bobbin rail 26. The elon-
gated members 73 having an elongated shape are
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passed through the bobbin rail 26 and supported on the
slide pipe 71 by supporting means, not shown in the fig-
ure, to be free to move vertically.

[0023] A solenoid 74 is provided on the slide pipe 71.
When the solenoid 74 is switched ON, the slide pipe 71
moves in the extension direction of the bobbin rail 26 so
that the elongated members 73 all move together in the
horizontal direction along the bobbin rail 26.

[0024] The wagon unit 75 travels along the bobbin rail
26 below the elongated members 73. Further, the wagon
unit 75 lifts up a desired elongated member 73 using a
push-up arm 76 that is raised and lowered by a servo
motor, not shown in the figure. After the elongated mem-
ber 73 has been lifted up by the wagon unit 75, the elon-
gated member 73 is positioned inside the pot 12 by the
raising operation of the bobbin rail 26.

[0025] FIG. 3 is a block diagram showing configura-
tional example of a drive control system of the pot spin-
ning machine according to this embodiment of the
present invention.

[0026] As shown in FIG. 3, the pot spinning machine
1 includes a control unit 51, a drafting drive unit 52, a
yarn guide drive unit 53, a pot drive unit 54, a bobbin
drive unit 55, a rewinding means drive unit 56, the sole-
noid 74, and the wagon unit 75.

Control Unit

[0027] The control unit 51 performs overall control of
all of the operations of the pot spinning machine 1. The
drafting drive unit 52, the yarn guide drive unit 53, the
pot drive unit 54, the bobbin drive unit 55, the rewinding
means drive unit 56, the solenoid 74, and the wagon unit
75 are electrically connected to the control unit 51 as
operational control objects. The yarn sensor 19 is also
electrically connected to the control unit 51. When yarn
breakage occurs in the drafting device 10, the yarn sen-
sor 19 outputs a yarn breakage occurrence signal inform-
ing the control unit 51 of the yarn breakage.

Drafting Drive Unit

[0028] The drafting drive unit 52 rotates the back roller
pair 15, the middle roller pair 16, and the front roller pair
17 at the respective predetermined rotation frequencies
thereof. The drafting drive unit 52 rotates the back roller
pair 15, the middle roller pair 16, and the front roller pair
17 by implementing driving on the basis of a drafting drive
signal applied to the drafting drive unit 52 from the control
unit 51.

Yarn Guide Drive Unit

[0029] The yarn guide drive unit 53 operates the yarn
guide 11. The yarn guide drive unit 53 operates the yarn
guide 11 to move in the vertical direction. The yarn guide
drive unit 53 moves the yarn guide 11 in the vertical di-
rection by implementing driving on the basis of a yarn
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guide drive signal applied to the yarn guide drive unit 53
from the control unit 51.

Pot Drive Unit

[0030] The pot drive unit 54 rotates the pot 12. The pot
drive unit 54 rotates the pot 12 using the central axis K
of the pot 12 as a rotational center by implementing driv-
ing on the basis of a pot drive signal applied thereto from
the control unit 51.

Bobbin Drive Unit

[0031] The bobbin drive unit 55 operates the bobbin
25. The bobbin drive unit 55 operates the bobbin 25
mounted on the bobbin mounting portion 27 of the bobbin
support 13 to move in the vertical direction integrally with
the bobbin support 13 and the bobbin rail 26. The bobbin
drive unit 55 moves the bobbin 25 in the vertical direction
by implementing driving on the basis of a bobbin drive
signal applied thereto from the control unit 51.

Rewinding Means Drive Unit

[0032] The rewinding means drive unit 56 operates re-
winding means, not shown in the figures, during normal
rewinding. The rewinding means drive unit 56 operates
the rewinding means by implementing driving on the ba-
sis of arewinding means drive signal applied thereto from
the control unit 51.

Pot Spinning Method

[0033] Next, a pot spinning method according to this
embodiment of the present invention will be described.
[0034] FIG. 4 is a view showing a basic flow of the pot
spinning method.

[0035] AsshowninFIG.4,duringaspinning operation,
the pot spinning method includes an end of the cake de-
tecting step S1 and an elongated member position ad-
justing step S2. Further, during a rewinding operation,
the pot spinning method includes a bobbin disposing step
S3, a contact step S4, a moving step S5, an elongated
member withdrawing step S6, a bobbin disposing step
S3A, and a rewinding means driving step S7.

[0036] The end of the cake detecting step S1is a step
of detecting a cake lower end 28b (see FIG. 1) of the
cake 28 following yarn breakage. The elongated member
position adjusting step S2 is a step of adjusting the po-
sition of the elongated member 73 corresponding to the
spindle in which the yarn breakage has been detected.
The rewinding operation includes yarn breakage rewind-
ing using the elongated member 73 corresponding to the
spindle in which yarn breakage has occurred, and normal
rewinding using the rewinding means corresponding to
the spindles in which yarn breakage has not occurred.
Yarn breakage rewinding is performed after the bobbin
disposing step S3 and includes the contact step S4, the
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moving step S5, and the elongated member withdrawing
step S6. The bobbin disposing step S3 is a step of in-
serting the bobbin 25 into the interior of the pot 12 and
disposing the bobbin 25 in a position for starting rewind-
ing. The contact step S4 is a step of pushing the elon-
gated member 73 against the inner wall 22 of the pot 12
below the cake lower end 28b. The moving step S5 is a
step of moving the elongated member 73 toward the cake
lower end 28b. The elongated member withdrawing step
S6 is a step of withdrawing the elongated member 73 to
its original position. During normal rewinding, which is
performed after the bobbin disposing step S3A, the yarn
is rewound onto the bobbin 25 by driving the rewinding
means in the rewinding means driving step S7. Opera-
tions of the pot spinning machine 1 based on the respec-
tive steps will be described below.

[0037] Itis assumed that before the pot spinning ma-
chine 1 is operated, the yarn guide 11 has been disposed
near the yarn supply pipe 14, the bobbin 25 has been
mounted on the bobbin mounting portion 27 of the bobbin
support 13, and the bobbin 25 has been disposed below
and away from the pot 12.

Drawing-out Operation

[0038] First, a drawing-out operation is performed us-
ing the drafting device 10, as shownin FIG. 1. The drafting
drive unit 52 rotates the back roller pair 15, the middle
roller pair 16, and the front roller pair 17 at the respective
predetermined rotation speeds thereof by implementing
driving on the basis of the drafting drive signal applied
thereto from the control unit 51. As a result, the yarn
material, such as roving, is conveyed by the rotation of
the respective roller pairs 15, 16, 17.

[0039] At this time, the control unit 51 sets the rotation
speed of the back roller pair 15 at a lower speed than the
rotation speed of the middle roller pair 16 and sets the
rotation speed of the middle roller pair 16 ata lower speed
than the rotation speed of the front roller pair 17. Accord-
ingly, the yarn is drawn out between the back roller pair
15 and the middle roller pair 16 by the rotation speed
difference between these roller pairs. Similarly, the yarn
is drawn out between the middle roller pair 16 and the
front roller pair 17 by the rotation speed difference be-
tween these roller pairs.

[0040] As a result, the yarn material, such as roving,
is drawn out to the predetermined thickness while pass-
ing in order through the back roller pair 15, the middle
roller pair 16, and the front roller pair 17. The yarn 18
drawn out in this manner is then pulled into the yarn sup-
ply pipe 14 using a swirling flow of air and then introduced
into the yarn guide 11.

[0041] Further, before the start of the drawing-out op-
eration, the control unit 51 applies the pot driving signal
to the pot drive unit 54 to rotate the pot 12 at a predeter-
mined rotation frequency.
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Cake-forming Step

[0042] Next, the cake-forming step is performed using
the yarn guide 11 and the pot 12. The yarn guide drive
unit 53 moves the yarn guide 11 by a predetermined
amount downward by implementing driving on the basis
of the yarn guide drive signal applied thereto from the
control unit 51. Further, the pot drive unit 54 continues
to rotate the pot 12 by implementing driving on the basis
of the pot drive signal applied thereto from the control
unit 51. Note that when the yarn guide 11 is moved down-
ward, the yarn guide 11 is in a positon removed from the
yarn supply pipe 14. Further, the yarn 18 introduced into
the yarn guide 11 from the yarn supply pipe 14 is spun
from the lower end 11a of the yarn guide 11.

[0043] Centrifugal force generated by the rotation of
the pot 12 acts on the yarn 18 spun from the lower end
11a of the yarn guide 11, and as aresult of this centrifugal
force, the yarn 18 is pressed into contact with the inner
wall 22 of the pot 12. Further, the yarn 18 pressed against
the inner wall 22 of the pot 12 is twisted by the rotation
of the pot 12. As aresult, the yarn 18 spun from the lower
end 11a of the yarn guide 11 is wound around the inner
wall 22 of the pot 12 in a state where twist is applied
thereto by the rotation of the pot 12.

[0044] Furthermore, as showninFIG. 5, by implement-
ing driving on the basis of the yarn guide drive signal, the
yarn guide drive unit 53 displaces the position of the yarn
guide 11 relatively downward while moving the yarn
guide 11 in a vertical reciprocating motion repeatedly at
predetermined intervals. As a result, the cake 28 is
formed on the inner wall 22 of the pot 12. The cake 28
is a laminated body formed from the yarn 18 wound
around the inner wall 22 of the pot 12.

[0045] FIG. 6 is a view illustrating the operation of the
yarn guide during the cake-forming step. The vertical axis
of the figure shows the position of the yarn guide in the
pot central axis direction, and the horizontal axis shows
time.

[0046] In FIG. 6, first, the yarn guide 11 descends to a
P1 position, then ascends to a P2 position, then descends
to a P3 position, and then ascends to a P4 position. In
other words, the yarn guide 11 repeatedly performs a
vertical reciprocating motion. In this case, a period T1
from the point at which the yarn guide 11 reaches the P1
position to the point at which the yarn guide 11 reaches
the P3 position and a period T2 from the point at which
the yarn guide 11 reaches the P2 position to the point at
which the yarn guide 11 reaches the P4 position each
serve as one period. Further, to displace the position of
the yarn guide 11 relatively downward, the P3 position
is set to be lower than the P1 position and the P4 position
is setto be lower than the P2 position. A vertical deviation
H1 between the P1 position and the P3 position and a
vertical deviation H2 between the P2 position and the P4
position each serve as a displacement step amount of
the yarn guide 11 during one period. In other words, the
yarn guide 11 is displaced downward by one fixed dis-
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placement step amount at a time while performing a ver-
tical reciprocating motion repeatedly at fixed period in-
tervals. This operation of the yarn guide 11 continues
until the yarn guide 11 reaches a Pm position. In this
case, the P1 position defines a winding start-side end
(also referred to hereafter as a "cake upper end") 28a of
the cake 28 showninFIG. 1, while the Pm position defines
a winding end-side end (also referred to hereafter as a
"cake lower end") 28b of the cake 28 shown in the same
figure.

[0047] The control unit 51 operates the yarn guide 11,
as shown in FIGS. 5 and 6, by applying the yarn guide
drive signal to the yarn guide drive unit 53. As a result,
the cake 28 is formed on the inner wall 22 of the pot 12
in the shape shown in FIG. 5. In this embodiment, the
following step is further included after the cake 28 is
formed by the operation of the yarn guide 11 in the cake-
forming step.

[0048] Afterthe yarnguide 11 reachesthe Pm position,
the control unit 51 moves the yarn guide 11 downward
by a predetermined amount Lh. As a result, as shown in
FIG. 5, the portion of the yarn 18a that serves as the
rewinding start point for rewinding the yarn onto the bob-
bin 25 is wound around the inner wall 22 of the pot 12 in
the region 22a closer to the opening 23 side than the
cake lower end 28b of the cake 28. The portion of the
yarn 18a may be wound in a single layer or a plurality of
layers. When the portion of the yarn 18a is wound in a
single layer, yarn cutting may be performed at a stage
where the yarn guide 11 is lowered from the Pm position
to a Pn position. Further, when the portion of the yarn
18a is wound in a plurality of layers, yarn cutting may be
performed at a stage where an operation for lowering the
yarn guide 11 from the Pm position to the Pn position
and then raising the yarn guide 11 to a higher position
than the Pn position has been performed at least once.
[0049] Here, the difference between "yarn cutting" and
"yarn breakage" will be described.

[0050] Yarn cutting is performed intentionally at the
stage where the yarn 18 is wound around the inner wall
22 of the pot 12 in a predetermined amount set in ad-
vance. Yarn breakage, on the other hand, is a phenom-
enon whereby the yarn 18 breaks for one of various rea-
sons before being wound around the inner wall 22 of the
pot 12 in the predetermined amount.

[0051] Yarn cutting is performed under the control of
the control unit 51. More specifically, the control unit 51
controls the driving implemented by the drafting drive unit
52 so that rotation of both the back roller pair 15 and the
middle roller pair 16 is stopped while the front roller pair
17 continue to rotate. As a result, the yarn 18 is forcibly
cut on the downstream side of the middle roller pair 16.

End of the cake Detecting Step
[0052] When yarn breakage occurs before the cake

forming step is complete, the end of the cake detecting
step S1is performed. The end of the cake detecting step
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S1 is performed on each pot 12 in which yarn breakage
has occurred. When yarn breakage is detected by the
yarn sensor 19, a yarn breakage occurrence signal is
output to the control unit 51. At this time, the control unit
51 detects the position of the cake lower end 28b of the
cake 28 from the input timing of the yarn breakage oc-
currence signal. As shownin FIG. 6, when yarn breakage
occurs above P1 during a period T1 extending from the
point at which the yarn guide 11 reaches the P1 position
to the point at which the yarn guide 11 reaches the P3
position, for example, P1 serves as the cake lower end
28b, and when yarn breakage occurs during the descent
from P1 to P3, the position of the yarn guide 11 at the
time of the yarn breakage serves as the cake lower end
28b. Thus, the control unit 51 detects the position of the
cake lower end 28b within the pot 12 by determining the
period including the input timing of the yarn breakage
occurrence signal.

[0053] Note that in the pot 12 in which the yarn break-
age occurs, formation of the cake 28 is not continued,
whereas in the pots 12 in which yarn breakage has not
occurred, the cakes 28 are formed until the cake forming
step is complete.

Elongated Member Position Adjusting Step

[0054] Next, in the elongated member position adjust-
ing step S2, the control unit 51 inputs a drive signal into
the wagon unit 75 (see FIG. 2) to cause the wagon unit
75 to travel to the position of the pot 12 in which the yarn
breakage has occurred. Having reached the position of
the pot 12 in which the yarn breakage has occurred, the
wagon unit 75 lifts up the elongated member 73 by raising
the push-up arm 76 in response to input of a drive signal
from the control unit 51. At this time, as shown in FIG. 7,
when the elongated member 73 is lifted up at a time U1,
the height of the elongated member 73 is raised from A0,
at which a tip end of the elongated member 73 is in an
initial position, to A1, which is several millimeters below
the cake lower end 28b (see FIG. 5) in the contact step
S4, to be described below. Once the elongated member
73 has been lifted up, the push-up arm 76 is lowered.
The height of the elongated member 73 is maintained by
supporting means, not shown in the figure.

Rewinding Operation

[0055] The rewinding operation is performed when the
cake forming step is complete. Note that FIGS. 8, 9, and
11 to 13, to be described below, show the pot 12 in which
the yarn breakage was detected during the end of the
cake detecting step S1.

Bobbin Disposing Step
[0056] The bobbin disposing step S3 is performed on

the pot 12 in which the yarn breakage was detected in
the cake forming step. In the bobbin disposing step S3,
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the bobbin 25 is disposed inside the pot 12 through the
opening 23 by the driving implemented by the pot drive
unit 54 (see FIG. 3). The pot drive unit 54 continues to
rotate the pot 12 by implementing driving on the basis of
the pot drive signal applied thereto from the control unit
51. The bobbin drive unit 55 moves the bobbin support
13 upward by implementing driving on the basis of the
bobbin drive signal applied thereto from the control unit
51. Accordingly, the bobbin 25 mounted on the bobbin
mounting portion 27 (see FIG. 1) moves up together with
the bobbin support 13 to several mm below a highest
point, as shown in FIG. 9, to be described below. More
specifically, as shown in FIG. 7, from a time U2 to a time
U3, the height of the bobbin rail 26 is raised from an initial
position BO to B1, which is several mm below the highest
point of the bobbin rail 26.

[0057] Further, as shown in FIGS. 8 and 9, the bobbin
25 is inserted into the pot 12 through the opening 23 of
the pot 12. Meanwhile, the yarn guide drive unit 53 moves
the yarn guide 11 upward by implementing driving on the
basis of the yarn guide drive signal applied thereto from
the control unit 51. As a result, before the bobbin 25 en-
ters the pot 12, the lower end 11a of the yarn guide 11
retreats to a position inside the pot 12 where the yarn
guide 11 does not contact the bobbin 25.

[0058] Furthermore, in the pot 12 in which the yarn
breakage was detected during the end of the cake de-
tecting step S1, the elongated member 73 is lifted up to
A1, as shown in FIG. 7, and therefore, as shown in FIG.
9, the elongated member 73 enters the pot 12 together
with the bobbin 25 and rises to a height of A2.

Yarn Breakage Rewinding

[0059] When yarn breakage occurs during the cake
forming step, the portion of the yarn 18a is not formed
normally, and therefore rewinding cannot be performed
by normal rewinding. In the pot 12 where the yarn break-
age has occurred, however, the yarn end of the broken
yarn is, in many cases, positioned below the cake 28 and
pressed against the inner wall 22 of the pot 12 by the
centrifugal force. Hence, yarn breakage rewinding is per-
formed as described below.

Contact Step

[0060] In yarn breakage rewinding, first, the contact
step S4 is performed. As shown in FIG. 7 and the en-
larged view in FIG. 10, when the solenoid 74 (see FIG.
2) is switched ON on the basis of a solenoid drive signal
applied thereto from the control unit 51 at the time U3,
the slide pipe 71 moves along the bobbin rail 26. Accord-
ingly, the respective elongated members 73 move along
the bobbin rail 26 in the horizontal direction. Further, as
showninFIG. 11, in the pot 12in which the yarn breakage
was detected during the end of the cake detecting step
S1, the elongated member 73 is lifted up in advance, and
therefore the elongated member 73 is pressed into con-
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tact with the inner wall 22 of the pot 12. At this time, the
height of the tip end of the elongated member 73 is sev-
eral mm below the lower end of the cake 28.

[0061] By pressing the elongated member 73 against
the inner wall 22 of the pot 12 so that the height of the
tip end of the elongated member 73 is several mm below
the lower end of the cake 28, the end of the broken yarn
inside the pot 12 contacts the elongated member 73 and
starts to coil around the bobbin 25 disposed on the central
axis K (see FIG. 1) ofthe pot 12. In many cases, therefore,
by implementing the contact step S4 on the pot 12 in
which the yarn breakage has occurred, rewinding onto
the bobbin 25 can be started using the end of the broken
yarn inside the pot 12 as a rewinding start point.

Moving Step

[0062] Next, the moving step S5 is performed. As
shown in FIGS. 7 and 12, the bobbin drive unit 55 moves
the bobbin rail 26 upward to the highest point B2 by im-
plementing driving on the basis of the bobbin drive signal
applied thereto from the control unit 51. Accordingly, the
bobbin 25 and the elongated member 73 ascend. The
elongated member 73 moves upward by a distance X
from the height A2 to A3 while remaining pressed against
the inner wall 22 of the pot 12. As a result, the tip end of
the elongated member 73 is pressed into contact with
the cake lower end 28b of the cake 28.

[0063] Eveninacase wherethe end of the broken yarn
is not positioned at the height A2 so that the yarn 18
cannot be rewound onto the bobbin 25 in the contact step
S4, the tip end of the elongated member 73 is brought
into contact with the yarn end in the moving step S5, and
therefore yarn breakage rewinding can be started using
the yarn on the uppermost layer of the cake lower end
28b, of the yarn forming the cake 28, as the rewinding
start point.

[0064] In the rewinding method following yarn break-
age described in Patent Document 1, the cutting blade
is brought into contact with the cake, and therefore yarn
on a lower layer of the cake is lifted up together with the
yarn on the uppermost layer of the cake such that multi-
layer rewinding occurs. In this embodiment, on the other
hand, the height of the cake lower end 28b is detected
in the end of the cake detecting step S1, whereupon the
tip end of the elongated member 73 is brought into con-
tact with the cake lower end 28b in the moving step S5,
and therefore a plurality of layers of the yarn forming the
cake 28 are not lifted up at the same time. As a result,
multilayer rewinding can be suppressed.

[0065] When a preset time U4 arrives, the solenoid 74
is switched OFF, as shown in FIG. 10, on the basis of a
solenoid drive signal applied thereto from the control unit
51. As a result, the elongated member 73 returns to its
original position in the horizontal direction, whereby the
elongated member 73 separates from the inner wall 22,
as shown in FIG. 13.
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Elongated Member Withdrawing Step

[0066] When all of the yarn forming the cake 28 has
been rewound onto the bobbin 25 at a time U5, as shown
in FIG. 7, the elongated member withdrawing step S6 is
performed. The control unit 51 lowers the bobbin rail 26
by applying the bobbin drive signal to the bobbin drive
unit 55. Next, at a time U6, the control unit 51 raises and
lowers the push-up arm 76 in order to lower the raised
elongated member 73 by applying a drive signal to the
wagonunit 75 shown in FIG. 2. As aresult, yarn breakage
rewinding is complete.

Normal Rewinding

[0067] Further, in each of the pots 12 in which yarn
breakage is not detected during the cake forming step,
the bobbin disposing step S3A is performed for the pur-
pose of normal rewinding, as shown in FIG. 4. The bobbin
disposing step S3A includes identical operations to the
bobbin disposing step S3 described above, and is per-
formed simultaneously with the bobbin disposing step
S3.

[0068] Next, the rewinding means driving step S7 (see
FIG. 4) is performed. When the rewinding means, not
shown in the figures, contacts the portion of the yarn 18a
(see FIG. 5), the portion of the yarn 18a starts to coil
around the bobbin 25 disposed on the central axis K (see
FIG. 1) of the pot 12. Thus, in the pots 12 in which yarn
breakage has not occurred, rewinding onto the bobbin
25 can be started using the portion of the yarn 18a dis-
charged into the pot 12 as the rewinding start point.
[0069] As a result of the operations described above,
the bobbin 25 is obtained with a yarn tube wound thereon.
The bobbin 25 with the yarn tube wound thereon is re-
moved from the bobbin mounting portion 27. An empty
bobbin 25 is then mounted on the bobbin mounting por-
tion 27, whereupon similar operations to those described
above are performed.

[0070] Hence, by providing the cake forming step of
forming the cake 28 by rotating the pot 12 having the
opening 23 and winding the yarn 18 drawn out to a pre-
determined thickness around the inner wall 22 of the pot
12, the end of the cake detecting step S1 for detecting
the cake lower end 28b on the opening side of the cake
28 when breakage of the yarn 18 is detected by the yarn
breakage detection unit before completion of the cake
forming step, the bobbin disposing step S3 for disposing
the bobbin 25 inside the pot 12 through the opening 23
following completion of the cake forming step, and the
contact step S4 for bringing the elongated member 73
into contact with the inner wall 22 of the pot 12 through
the opening 23, closer to the opening side than the cake
lower end 28b of the cake, detected in the end of the
cake detecting step S1, the occurrence frequency of mul-
tilayer rewinding can be reduced.

[0071] Further, the moving step S5 is provided after
the contact step S4 to raise the elongated member 73
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while keeping the elongated member 73 in contact with
the inner wall 22 of the pot 12 so that the elongated mem-
ber 73 contacts the cake lower end 28b on the opening
side of the cake 28. Hence, rewinding can be started from
the cake lower end 28b even when the yarn 18 cannot
be rewound onto the bobbin 25 in the contact step S4,
and as a result, the occurrence frequency of multilayer
rewinding can be reduced.

[0072] Furthermore, in the end of the cake detecting
step S1, the position of the cake lower end 28b is detected
on the basis of the detection timing of the yarn breakage,
and therefore the position of the cake lower end 28b can
be detected by a simple method. Moreover, the tip end
of the elongated member 73 is brought into contact with
the cake lower end 28b, and therefore multilayer rewind-
ing can be suppressed.

[0073] Further, the cake lower end 28b of the cake 28
is used as the rewinding start point, and therefore the
occurrence frequency of multilayer rewinding can be re-
duced without greatly modifying the configuration of the
pot from that of a pot of a conventional pot spinning ma-
chine.

[0074] Furthermore, the pot12isprovided ina plurality,
and in the contact step S4, the elongated members 73
are brought into contact with the inner walls 22 of the
plurality of pots 12 simultaneously. Therefore, the time
required to implement the entire spinning method is
shortened in comparison with a method in which the pots
12 in which yarn breakage occurs are rewound one at a
time, and as a result, an improvement in productivity is
achieved.

[0075] Note that in this embodiment, the pot spinning
method includes the moving step S5, but the moving step
S5 does not have to be included. Through experiment,
it was found that in many cases, the yarn that serves as
the rewinding start point following yarn breakage is
pressed against the inner wall 22 of the pot 12 on the
opening 23 side of the cake lower end 28b, and therefore
the yarn can be rewound by pressing the elongated mem-
ber 73 against the inner wall 22 in the contact step S4.
[0076] Further, in this embodiment, the bobbin 25 that
can be applied to ring spinning is used, but the present
invention may be implemented using a different bobbin.
[0077] Furthermore, in this embodiment, the yarn sen-
sor 19 constituted by an optical sensoris used, butayarn
sensor employing a different detection system may be
used. For example, a mechanical yarn sensor that de-
tects yarn breakage mechanically through contact with
the yarn may be used.

[0078] Moreover, in this embodiment, the elongated
member 73 is brought into contact with the cake lower
end 28b, but instead, the elongated member may be
brought into contact with the cake upper end 28a. Fur-
thermore, a different cake-forming step (a step such as
that disclosed in Japanese Patent Application Publica-
tion Laid-Open No. H04-308227, for example) to the
cake-forming step shown in FIG. 6 may be performed.
[0079] A bobbin and rewinding means are inserted into
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a pot through an opening of the pot. Next, a contact step
is performed. Respective elongated members move in a
horizontal direction. In a pot in which yarn breakage has
been detected, the elongated member is lifted up in ad-
vance, and therefore the elongated member is pressed
into contact with an inner wall of the pot. Next, a moving
stepis performed. The bobbin and the elongated member
are raised. As aresult, a tip end of the elongated member
is pressed into contact with a cake lower end.

Claims

1. Arewinding method employed in a pot spinning ma-
chine (1) following yarn breakage, the rewinding
method comprising:

a cake forming step of forming a cake (28) by
rotating a pot (12) having an opening (23) and
winding yarn (18) drawn out to a predetermined
thickness around an inner wall (22) of the pot
(12);

an end of the cake detecting step (S1) of detect-
ing an end of the cake (28) on the opening (23)
side when yarn breakage is detected by a yarn
breakage detection unit before completion of the
cake forming step;

a bobbin disposing step (S3) of disposing a bob-
bin (25) inside the pot (12) through the opening
(23) following completion of the cake forming
step; and

a contact step (S4) of bringing an elongated
member (73) into contact with the inner wall (22)
of the pot (12) through the opening (23), closer
to the opening (23) side than the end of the cake
(28) detected in the end of the cake detecting
step (S1).

2. The rewinding method employed in a pot spinning
machine (1) following yarn breakage according to
claim 1, further comprising, after the contact step
(S4), a moving step (S5) of raising the elongated
member (73) while keeping the elongated member
(73) in contact with the inner wall (22) of the pot (12)
so that the elongated member (73) contacts the end
of the cake (28) on the opening (23) side.

3. The rewinding method employed in a pot spinning
machine (1) following yarn breakage according to
claim 1 or 2, wherein, in the end of the cake detecting
step (S1), the position of the end of the cake (28) is
detected on the basis of a detection timing of the
yarn breakage.

4. The rewinding method employed in a pot spinning
machine (1) following yarn breakage according to
any one of claims 1 to 3, wherein the end of the cake
(28) is a lower end (28b) of the cake (28).
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5.

The rewinding method employed in a pot spinning
machine (1) following yarn breakage according to
any one of claims 1 to 4, wherein, when the pot (12)
is provided in a plurality, in the contact step (S4), the
elongated members (73) are brought into contact
with the inner walls (22) of the plurality of pots (12)
simultaneously.
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