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(57)  Afiber bundle condensing device (10) of a spin-
ning machine (100)includes a condensing unit, a plurality
of countershafts (20), a countershaft driving motor (103),
and a shaft coupling (70). The shaft coupling (70) couples
the countershafts (20) with a bolt (80). The fiber bundle
condensing device (10) further includes a detected por-
tion, a rotational position detector (30), a controller (40),
and an operation unit (41). An operational range is de-

fined as a range where a rotational position of the shaft
coupling (70) is located and the bolt (80) used for a cou-
pling main body (73) is operable from a front of the fiber
bundle condensingdevice (10). The controller (40), when
the stop command is input, controls the driving of the
countershaft driving motor (103) such that the shaft cou-
pling (70) is located in the operation range at a time when
the countershafts (20) stop rotating.
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Description
BACKGROUND ART

[0001] The presentinvention relates to a fiber bundle
condensing device of a spinning machine.

[0002] A fiber bundle condensing device of a spinning
machine is configured to condense fiber bundles, which
are drafted by a drafting device in advance, prior to twist-
ing. This condensation improves yarn quality, for exam-
ple, reducing fluff or increasing yarn strength. The fiber
bundle condensing device is mounted on a frame base
of the spinning machine. Such a fiber bundle condensing
device includes a rotary shaft having a delivery bottom
roller that sends fiber bundles and a countershaft that
rotates the rotary shaft, as disclosed in European Patent
Application Publication No. 1473388, for example. While
a driving gear is provided on the countershaft, a driven
gear is provided on the rotary shaft. The driving gear is
engaged with the driven gear. A rotating force is trans-
mitted from the countershaft to the rotary shaft through
the engagement of the gears.

[0003] Generally, the frame base of the spinning ma-
chine is quite long, which makes it difficult to drive the
fiber bundle condensing device with only one counter-
shaft. Forthatreason, the fiberbundle condensing device
includes a plurality of countershafts. The plurality of coun-
tershafts are arranged side by side in an axial direction
ofthe countershafts, and the countershafts arranged side
by side in the axial direction are coupled by shaft cou-
plings. In this case, each shaft coupling is fastened with
bolts to couple the countershafts.

[0004] Formaintenance ofthe fiber bundle condensing
device, or the like, it may be required to uncouple the
countershafts by the shaft couplings. In this case, after
the operation of the fiber bundle condensing device is
stopped to stop the rotation of the countershafts, the bolts
are required to be loosened. In addition, after the main-
tenance of the fiber bundle condensing device, or the like
ends, the bolts are required to be tightened up again.
However, depending on rotational positions of the shaft
couplings when the fiber bundle condensing device is
stopped to stop the rotation of the countershafts, the bolt
operation may be difficult to perform.

SUMMARY

[0005] In accordance with an aspect of the present in-
vention, there is provided a fiber bundle condensing de-
vice of a spinning machine that includes a condensing
unit including: a delivery bottom roller mounted on a ro-
tary shaft and delivering a fiber bundle; a suction portion
performing a suction operation on the fiber bundle; an
air-permeable apron being rotated along the suction por-
tion; and a delivery top roller being in contact with the
delivery bottom roller through the air-permeable apron
and rotating with the delivery bottom roller, the condens-
ing unit condensing the fiber bundle, which have been
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drafted, a plurality of countershafts arranged in an axial
direction of the countershafts and rotating the rotary
shaft, a countershaft driving motor driving the counter-
shafts, and a shaft coupling coupling the countershafts
arranged side by side in the axial direction and integrally
rotating with the countershafts. The shaft coupling cou-
ples the countershafts by fastening a coupling main body
disposed over a first end portion of one countershaft and
a second end portion of the other countershaft adjacent
to the one countershaft with a bolt. The fiber bundle con-
densing device further includes a detected portion
formed in at least one of the countershafts or the shaft
coupling and detecting a rotational position of the at least
one of the countershafts, a rotational position detector
outputting rotational position information of the counter-
shafts by detecting the detected portion, a controller to
which the rotational position information output from the
rotational position detector is input, the controller control-
ling the countershaft driving motor, and an operation unit
outputting a stop command for stopping the driving of the
countershaft driving motor to the controller. An opera-
tional range is defined as a range where a rotational po-
sition of the shaft coupling is located and the bolt used
for the coupling main body is operable from a front of the
fiber bundle condensing device. The controller, when the
stop command from the operation unit is input to the con-
troller, controls the driving of the countershaft driving mo-
tor based on the rotational position information input from
the rotational position detector such that the shaft cou-
pling is located in the operation range at a time when the
countershafts stop rotating.

[0006] Other aspects and advantages of the invention
will become apparent from the following description, tak-
en in conjunction with the accompanying drawings, illus-
trating by way of example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The invention, together with objects and advan-
tages thereof, may best be understood by reference to
the following description of the embodiments together
with the accompanying drawings in which:

FIG. 1is a front view schematically illustrating a spin-
ning machine and a fiber bundle condensing device
according to a first embodiment;

FIG. 2 is a cross-sectional view illustrating a con-
dense unit according to the first embodiment;

FIG. 3 is a perspective view illustrating a shaft cou-
pling according to the first embodiment;

FIG. 4 is a cross-sectional view illustrating the shaft
coupling in an operation range;

FIG. 5 is a cross-sectional view illustrating the shaft
coupling in the operation range;

FIG. 6 is a perspective view illustrating an attach-
ment jig used for an attachment of the shaft coupling;
FIG. 7 is a front view illustrating a jig main body at-
tached to the countershaft;
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FIG. 8 is a side view illustrating the jig main body
attached to the countershaft;

FIG. 9 is a side view illustrating the attachment jig;

FIG. 10 is a perspective view partly illustrating a de-
tected surface of a detection shaft according to the
first embodiment;

FIG. 11 is a configuration view schematically illus-
trating a spinning machine according to a second
embodiment;

FIG. 12 is a view schematically illustrating an input
unit of the spinning machine;

FIG. 13 is a view for explaining a normal stop mode
of the spinning machine;

FIG. 14 is a view for explaining a first maintenance
mode of the spinning machine;

FIG. 15 is a view for explaining a second mainte-
nance mode of the spinning machine; and

FIG. 16 is a perspective view partly illustrating a de-
tected surface of a shaft coupling according to a mod-
ified example.

DETAILED DESCRIPTION OF THE INVENTION
(First embodiment)

[0008] The following will describe a first embodiment
of a fiber bundle condensing device of a spinning ma-
chine according to the present invention with reference
to FIGS. 1 to 10.

<Outline of fiber bundle condensing device of spinning
machine>

[0009] The fiber bundle condensing device of the spin-
ning machine is disposed downstream of a drafting de-
vice. Hereinafter, "the fiber bundle condensing device of
the spinning machine" is simply called "the fiber bundle
condensing device". The fiber bundle condensing device
is configured to condense fiber bundles, which have been
drafted by the drafting device, inadvance prior to twisting.
The fiber bundle condensing device is also configured to
perform a treatment of the condensed fiber bundles, such
as by reducing fluff.

<Spinning machine>

[0010] As illustrated in FIG. 1, a spinning machine 100
includes a fiber bundle condensing device 10, an end
head 101, a gear head 102, and a plurality of support
plates 50. The end head 101 and the gear head 102 are
mounted on a frame base (notillustrated). The gear head
102 has therein a countershaft driving motor 103. The
countershaft driving motor 103 drives the fiber bundle
condensing device 10. The drafting device is located be-
hind the fiber bundle condensing device 10 in a vertical
direction of a sheet of FIG. 1. Fiber bundles F are treated
by the fiber bundle condensing device 10, and delivered
toward the lower front of the fiber bundle condensing de-
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vice 10 in the vertical direction of the sheet of FIG. 1. The
front of the fiber bundle condensing device 10 in the ver-
tical direction of the sheet of FIG. 1 corresponds to a side
near a front surface of the fiber bundle condensing device
10. This means that the fiber bundles F, which are treated
by the fiber bundle condensing device 10, are delivered
toward the front of the fiber bundle condensing device
10. A view of the fiber bundle condensing device 10 seen
from the front of the fiber bundle condensing device 10
is referred to as a front side view. A direction in which
the end head 101 and the gear head 102 face each other
is defined as a longitudinal direction X of the spinning
machine 100.

<Support plate>

[0011] The support plates 50 are fixed to a roller stand
(not illustrated). The plurality of support plates 50 are
disposed between the end head 101 and the gear head
102.

[0012] FIG. 8 schematically illustrates one of the sup-
port plates 50. As illustrated in FIG. 8, a shaft groove 53
is formed in the support plate 50. In a side view of the
support plate 50 as seen in the longitudinal direction X
of the spinning machine 100, the shaft groove 53 has an
arc shape and is open toward the front and diagonally
upper of the fiber bundle condensing device 10.

<Fiber bundle condensing device>

[0013] As illustrated in FIG. 1, the fiber bundle con-
densing device 10 is disposed between the end head
101 and the gear head 102. The fiber bundle condensing
device 10 includes a plurality of condensing units 11, a
plurality of countershafts 20, and shaft couplings 70 cou-
pling the countershafts 20 arranged side by side. The
fiber bundle condensing device 10 also includes a rota-
tional position detector 30, a controller 40, an operation
unit41, and a detected surface 60c as a detected portion
in the present invention.

<Condensing unit>

[0014] The condensing units 11 condense the fiber
bundles F, which have been drafted.

[0015] Asillustrated in FIGS. 1 and 2, the condensing
units 11 each have a rotary shaft 12, a delivery bottom
roller 13, a suction portion 14, an air-permeable apron
15, and a delivery top roller 16. The delivery bottom roller
13 is mounted on the rotary shaft 12 and integrally rotates
with the rotary shaft 12. A driven gear 18 is provided on
the rotary shaft 12.

[0016] The suction portion 14 includes a plurality of
suction holes (notillustrated). The suction portion 14 per-
forms a suction operation on the delivered fiber bundle
F through the air-permeable apron 15. The air-permeable
apron 15 is made of an endless woven fabric with air
permeability. The air-permeable apron 15 is wound
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around a set of the delivery bottom roller 13, the suction
portion 14, and the guide portion 19. The air-permeable
apron 15 is rotated along the suction portion 14. The de-
livery top roller 16 is in contact with the delivery bottom
roller 13 through the air-permeable apron 15, and rotates
with the delivery bottom roller 13.

[0017] As illustrated in FIG. 1, the fiber bundle con-
densing device 10 has eight condensing units 11 as a
unit. The fiber bundle condensing device 10 includes a
plurality of units of the condensing units 11 between the
end head 101 and the gear head 102. One unit of the
condensing units 11 is disposed between the support
plates 50. Two support plates 50 as a unit are disposed
between two units of the condensing units 11 adjacent
in the longitudinal direction X. A rotary shaft bearing 51
and a shaft bearing 52 are disposed between the support
plates 50 as one unit. The rotary shaft 12 is rotatably
supported by the support plates 50 through the rotary
shaft bearings 51.

<Countershaft>

[0018] The countershafts 20 rotate the rotary shaft 12.
The plurality of countershafts 20 are arranged in an axial
direction of the countershafts 20. The countershafts 20
are each rotatably supported by the support plates 50
through the shaft bearing 52. The plurality of counter-
shafts 20 are arranged side by side in the longitudinal
direction X of the spinning machine 100. Each of the
countershafts 20 includes a shaft main body 20a, a first
coupling end portion 20b, and a second coupling end
portion 20c. The first coupling end portion 20b corre-
sponds to a first end portion of the shaft main body 20a
in the axial direction of the countershaft 20. The second
coupling end portion 20c corresponds to a second end
portion of the shaft main body 20a in the axial direction
of the countershaft 20. An axial length of the first coupling
end portion 20b is shorter than that ofthe second coupling
end portion 20c. A diameter of each of the first coupling
end portion 20b and the second coupling end portion 20c
is smaller than that of the shaft main body 20a.

[0019] As illustrated in FIG. 3, the first coupling end
portion 20b of one countershaft 20 faces the second cou-
pling end portion 20c of the other countershaft 20 adja-
cent to the one countershaft 20. The second coupling
end portion 20cis inserted through one unit of the support
plates 50, and rotatably supported by the support plates
50 through the shaft bearing 52.

[0020] As illustrated in FIG. 1, the countershafts 20
each includes a driving gear 21. The driving gear 21 is
disposed near the first coupling end portion 20b in the
axial direction of the countershaft 20. The driven gear 18
and the driving gear 21 may be disposed near the second
coupling end portion 20c or a middle position of the coun-
tershaft 20 in the axial direction of the countershaft 20.
The driving gear 21 is engaged with the driven gear 18
of the rotary shaft 12. When the driving gear 21 is rotated
with the countershaft 20, the driven gear 18 of the rotary
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shaft 12 is rotated. With the rotation of the driven gear
18, the delivery bottom rollers 13 rotate with the rotary
shaft 12. The air-permeable aprons 15 are rotated with
the rotation of the delivery bottom rollers 13 to deliver the
fiber bundles F. Accordingly, the delivery bottom rollers
13 deliver the fiber bundles F.

[0021] The fiber bundles F are sandwiched between
the delivery top rollers 16 and the delivery bottom rollers
13, which rotate according to the rotation of the rotary
shaft 12 driven by the countershafts 20, and delivered
while being sucked to the suction portions 14 through the
air-permeable aprons 15.

<Detection shaft>

[0022] A detection shaft 60, which also serves as a
countershaft, is coupled to an endmost countershaft 20
of the plurality of the countershafts 20. More specifically,
the detection shaft 60 is coupled to the countershaft 20
closest to the end head 101. The detection shaft 60 ro-
tates, serving as the countershaft. An axial length of the
detection shaft 60 is shorter than that of each counter-
shaft 20.

[0023] A first end portion 60a of the detection shaft 60
is coupled to the second coupling end portion 20c of the
countershaft 20 through the shaft coupling 70. A second
end portion 60b of the detection shaft 60 protrudes out-
side the end head 101, and is rotatably supported by a
bearing 105. The detected surface 60c serving as a de-
tected portion is formed in the second end portion 60b
of the detection shaft 60. Accordingly, the countershaft
20 includes the detected surface 60c serving as the de-
tected portion. The detected surface 60c is formed to
detect a rotational position of the countershaft 20. As
illustrated in FIG. 10, the detected surface 60c is a plane
extending in an axial direction and a radial direction of
the detection shaft 60.

<Shaft coupling>

[0024] Asillustrated in FIGS. 3, 4, and 5, the shaft cou-
pling 70 includes a coupling main body 73 and a plurality
of bolts 80. The coupling main body 73 has afirst coupling
member 71 and a second coupling member 72. The axial
direction of the shaft coupling 70 is defined as respective
axial directions of the first coupling member 71 and the
second coupling member 72, and the radial direction of
the shaft coupling 70 is defined as respective radial di-
rections of the first coupling member 71 and the second
coupling member 72. The first coupling member 71 and
the second coupling member 72 are each formed in a
half-cylinder shape. The first coupling member 71 and
the second coupling member 72 each have an accom-
modation recess portion 79. The accommodation recess
portion 79 is used for accommodating the first coupling
end portion 20b and the second coupling end portion 20c.
The first coupling member 71 and the second coupling
member 72 each have matching surfaces 74 between
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which the accommodation recess portion 79 is disposed
in the radial direction.

[0025] The first coupling member 71 has bolt head ac-
commodation portions 75 and insertion holes 76 com-
municating with the bolt head accommodation portions
75. The bolt head accommodation portions 75 are open
at an arc-shaped surface of outer surfaces of the first
coupling member 71. The insertion holes 76 are open at
the matching surfaces 74 of the first coupling member
71. The bolt head accommodation portions 75 and the
insertion holes 76 are arranged along the accommoda-
tion recess portion 79 in a line in the axial direction of the
first coupling member 71. The bolt head accommodation
portions 75 and the insertion holes 76 are arranged on
the opposite sides of the accommodation recess portion
79 such that the accommodation recess portion 79 is
interposed in the radial direction of the first coupling mem-
ber 71.

[0026] The second coupling member 72 has internal
threads 77. The internal threads 77 provide communica-
tion between the arc-shaped surface of the outer surfac-
es of the second coupling member 72 and the matching
surfaces 74 of the second coupling member 72. The in-
ternal threads 77 are arranged along the accommodation
recess portion 79 in a line in the axial direction of the
second coupling member 72. The internal threads 77 are
arranged on the opposite sides of the accommodation
recess portion 79 such that the accommodation recess
portion 79 is interposed in the radial direction of the sec-
ond coupling member 72.

[0027] Each of the bolts 80 includes a bolt head 80a
and a bolt shank 80b. An operation socket 80c is formed
in the bolt head 80a. The operation socket 80c is a hex-
agon socket. The bolt 80 is operated with an operational
tool 90 inserted to the operation socket 80c. The opera-
tional tool 90 is a long hexagonal column stick.

[0028] The shaftcoupling 70 couples the countershafts
20 adjacent in the axial direction of the countershafts 20,
and integrally rotates with the countershafts 20. The bolt
shanks 80b of the bolts 80 are inserted into the insertion
holes 76 through the bolt head accommodation portions
75 of the first coupling member 71, and screwed into the
internal threads 77 of the second coupling member 72.
The first coupling member 71 and the second coupling
member 72 approach each other by screwing the bolt
shanks 80b into the internal threads 77, and the coupling
main body 73 is fastened. The shaft coupling 70 is formed
by fastening the coupling main body 73 with the bolts 80.
[0029] The coupling main body 73 is disposed over the
first coupling end portion 20b of one countershaft 20 and
the second coupling end portion 20c of the other coun-
tershaft 20 adjacent to the one countershaft 20 in the
longitudinal direction X. A part of the bolt head 80a is
accommodated in the bolt head accommodation portion
75. The first coupling end portion 20b and the second
coupling end portion 20c are held between the accom-
modation recess portion 79 of the first coupling member
71 and the accommodation recess portion 79 of the sec-
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ond coupling member 72. This configuration couples the
countershafts 20 arranged side by side. Accordingly, the
shaft coupling 70 couples the end portions of the adjacent
countershafts 20 by fastening the coupling main body 73
disposed over the adjacent countershafts 20 with the
bolts 80. All of the countershafts 20 and the detection
shaft 60 in the fiber bundle condensing device 10 are
coupled by the shaft couplings 70. As a result, all of the
countershafts 20 and the detection shaft 60 integrally ro-
tates.

[0030] In each of the countershafts 20, a position of
the countershaft 20 in a circumferential direction thereof,
thatis, a rotational position of the countershaft 20, chang-
es in a rotational direction of the countershaft 20 with the
rotation of the countershaft 20. A position of each shaft
coupling 70 in a circumferential direction thereof, that is,
a rotational position of the shaft coupling 70, changes in
the rotational direction of the countershaft 20 with the
rotation of the countershaft 20. All of the shaft couplings
70 couple the countershafts 20 with the positions of the
bolt head accommodation portions 75 aligned in the ro-
tational direction of the countershafts 20. That is, the ro-
tational positions in the plurality of shaft couplings 70 are
all aligned.

[0031] As illustrated in FIG. 1, in all of the shaft cou-
plings 70, using the detected surface 60c of the detection
shaft 60 as a reference, the positions of the bolt head
accommodation portions 75 in the rotational direction of
the countershafts 20, that is, the rotational positions of
the shaft couplings are aligned. More specifically, a di-
rection to which the detected surface 60c is oriented is
the same as that to which the bolt head accommodation
portions 75 are oriented. As a result, when the detected
surface 60c is oriented to the front of the fiber bundle
condensing device 10 at a rotational position of the de-
tection shaft 60, the bolt head accommodation portions
75 of each shaft coupling 70 are set to be oriented to the
front of the fiber bundle condensing device 10.

[0032] Therefore, in a case where a worker can see
the bolt head accommodation portions 75 of one shaft
coupling 70 in the front view of the fiber bundle condens-
ing device 10, the worker can also see the bolt head
accommodation portions 75 in all of the other shaft cou-
plings 70.

[0033] Inorderto couple the countershafts 20 with the
shaft couplings 70, after each bolt shank 80b is inserted
into the insertion hole 76 through the bolt head accom-
modation portion 75, the operational tool 90 is inserted
into the operation socket 80c of the bolt head 80a. In
addition, the operational tool 90 is required to be operated
to screw the bolt shank 80b into the internal thread 77.
On the other hand, in order to uncouple the countershafts
20 by the shaft couplings 70, after the operational tool
90 is inserted into the operation socket 80c of each bolt
head 80a, the operational tool 90 is required to be oper-
ated to remove the bolt shank 80b from the internal thread
77.

[0034] When the bolt head accommodation portions
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75 are not disposed in a predetermined operation range,
the worker cannot operate the bolts 80 from the side near
the front surface of the fiber bundle condensing device
10 with the operational tool 90. This happens in a case
where the bolt head accommodation portions 75 hide
behind the rotary shaft 12. Accordingly, as illustrated in
FIG. 4, one end of the operation range is located at a
position where the bolt head accommodation portions 75
do not hide behind the rotary shaft 12 and are open to-
ward the front of the fiber bundle condensing device 10
under the rotary shaft 12. Here, the direction indicated
by the expression of "toward the front" is not limited to
the horizontal direction, and includes a direction slightly
upward from the horizontal direction in a range where
the operational tool 90 does not interfere with the rotary
shaft 12. As illustrated in FIG. 5, the other end of the
operation range is set at a position where the bolt head
accommodation portions 75 are open toward the front
and diagonally lower of the fiber bundle condensing de-
vice 10. Compared to FIG. 4 with FIG. 5, the rotational
position of the shaft coupling 70 is shifted by 90 degree.
The other end of the operation range may be set as ap-
propriate in a range where the operational tool 90 does
not interfere with an object located in the lower of the
operational tool 90, such as a suction cleaner. The op-
eration range corresponds to a range where the bolts 80
used for the coupling main body 73 are operated from
the front of the fiber bundle condensing device 10.

<Attachment jig>

[0035] Asillustratedin FIG. 7, when the adjacent coun-
tershafts 20 are coupled by the shaft coupling 70, an
attachment jig 83 is used. The attachment jig 83 is used
for attaching the shaft couplings 70 in such a manner that
the positions of the shaft couplings 70 are aligned in the
circumferential direction of the countershafts 20. The at-
tachment jig 83 is attached to each countershaft 20 in
use. The attachment jig 83 includes a jig main body 84,
a first protrusion 85, and a second protrusion 86. The jig
main body 84 has a first end surface 84a and a second
end surface 84b. The first end surface 84a and the sec-
ond end surface 84b are end surfaces of the jig main
body 84 in an axial direction thereof.

[0036] Asillustrated in FIG. 6, the jig main body 84 has
an attachment recess portion 84c extending in the axial
direction of the jig main body 84. The attachment recess
portion 84c is a recess extending in the axial direction of
the jig main body 84. The attachment recess portion 84c
is open at opposite ends in the axial direction of the jig
main body 84. When the jig main body 84 is seen from
the axial direction thereof, the first end surface 84a and
the second end surface 84b are each formed in a sub-
stantially C-shape. The jig main body 84 has a pair of
open ends 84d extending in the axial direction of the jig
main body 84 with the attachment recess portion 84c
interposed between the open ends 84d. The pair of open
ends 84d is in parallel with each other. A direction in
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which the pair of open ends 84d faces each other with
the attachment recess portion 84c interposed therebe-
tween is defined as a width direction of the jig main body
84. A direction in which the jig main body 84 extends from
one of the open ends 84d to the other of the open ends
84d along the first end surface 84a and the second end
surface 84b is defined as a circumferential direction of
the jig main body 84. A position at the middle between
the open ends 84d in the circumferential direction of the
jig main body 84 is defined as a middle position P.
[0037] The first protrusion 85 is formed in the first end
surface 84a of the jig main body 84. The first protrusion
85 is, in the first end surface 84a, disposed closer to the
one of the open ends 84d than the middle position P. The
first protrusion 85 is formed in a cylindrical shape pro-
truding from the first end surface 84ain the axial direction
of the jig main body 84. The attachment recess portion
84c is attached from above the shaft main body 20a, and
the first protrusion 85 is broughtinto contact with the shaft
groove 53. Then, the attachment jig 83 is positioned such
that the attachment recess portion 84c is open down-
ward, and rotation of the attachment jig 83 relative to the
countershaft 20 is restricted.

[0038] The second protrusion 86 is formed in the sec-
ond end surface 84b of the jig main body 84 and disposed
at the middle position P. The second protrusion 86 is
formed in a plate shape. A thickness direction of the sec-
ond protrusion 86 is the same as the width direction of
the jig main body 84.

<Using attachment jig>

[0039] Firstly, as illustrated in FIGS. 7 and 8, the at-
tachment recess portion 84c is attached from above the
second coupling end portion 20c of one of the counter-
shafts 20 arranged side by side. Here, the second cou-
pling end portion 20c faces the first coupling end portion
20b of the other of the countershafts 20. The attachment
jig 83 is attached to the second coupling end portion 20c,
and the first protrusion 85 is brought into contact with a
surface of the support plate 50 in which the shaft groove
53 is formed. Then, the attachment jig 83 is positioned
such that the attachment recess portion 84c is open
downward. At the same time, the rotation of the attach-
ment jig 83 relative to the countershaft 20 is restricted.
The second protrusion 86 is located in the top of the sec-
ond end surface 84b, and the thickness direction of the
second protrusion 86 coincides with the front and rear
direction of the spinning machine 100.

[0040] Secondly, as illustrated in FIG. 9, the first cou-
pling member 71 is disposed in the front of the second
protrusion 86, and the second coupling member 72 is
disposed in the rear of the second protrusion 86, which
holds the second protrusion 86 between the first coupling
member 71 and the second coupling member 72. Here,
the second coupling end portion 20c and the first coupling
end portion 20b are held between the first coupling mem-
ber 71 and the second coupling member 72. When the
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matching surfaces 74 of the first coupling member 71 are
brought into contact with a front surface of the second
protrusion 86, the first coupling member 71 is positioned
such that the bolt head accommodation portions 75 of
the first coupling member 71 are oriented to the front of
the fiber bundle condensing device 10. When the match-
ing surfaces 74 of the second coupling member 72 are
brought into contact with a rear surface of the second
protrusion 86, the second coupling member 72 is posi-
tioned such that the internal threads 77 of the second
coupling member 72 are oriented to the rear of the fiber
bundle condensing device 10.

[0041] One end surfaces of the first coupling member
71 and the second coupling member 72 in the axial di-
rection thereof are brought into contact with the second
end surface 84b. Here, the accommodation recess por-
tions 79 of the first coupling member 71 face the accom-
modation recess portions 79 of the second coupling
member 72, and the matching surfaces 74 of the first
coupling member 71 face the matching surfaces 74 of
the second coupling member 72. Accordingly, the inser-
tion holes 76 of the first coupling member 71 also face
the internal threads 77 of the second coupling member
72.

[0042] When the bolt shanks 80b are inserted into the
insertion holes 76 through the bolt head accommodation
portions 75, and screwed into the internal threads 77, the
first coupling member 71 is coupled to the second cou-
pling member 72 by the bolts 80. As a result, the first
coupling end portion 20b and the second coupling end
portion 20c that are accommodated in the accommoda-
tion recess portions 79 are held by the coupling main
body 73, and the countershafts 20 are coupled by the
shaft couplings 70. The countershafts 20 are coupled
with the rotational positions of all of the shaft couplings
70 aligned by repeating this work.

<Rotational position detector>

[0043] As illustrated in FIG. 1, the rotational position
detector 30 is disposed proximate to the end head 101.
The rotational position detector 30 faces the second end
portion 60b of the detection shaft 60. The rotational po-
sition detector 30 is, for example, a proximity sensor. The
rotational position detector 30 detects the detected sur-
face 60c of the detection shaft 60 that approaches without
any physical contact. The rotational position detector 30
outputs a detection signal every detection of the detected
surface 60c. That is, the rotational position detector 30
outputs a detection signal including one pulse every ro-
tation of the detection shaft 60. In the detection signals
output by the rotational position detector 30, a rotational
speed of the countershafts 20, that is, the rotational
speed of the countershaft driving motor 103, decreases,
which makes the output interval of the detection signals
longer, whereas the rotational speed of the countershaft
driving motor 103 increases, which makes an output in-
terval of the detection signals shorter. Accordingly, the
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detection signals output by the rotational position detec-
tor 30 indicate rotational position information of the coun-
tershafts 20. That is, the rotational position detector 30
outputs the rotational position information of the counter-
shafts 20 by detecting the detected surface 60c.

[0044] As described above, in the rotational position
of the detection shaft 60, when the detected surface 60c
is oriented toward the front of the fiber bundle condensing
device 10, the bolt head accommodation portions 75 of
each shaft coupling 70 are also oriented toward the front
of the fiber bundle condensing device 10. Thus, at a time
when the rotational position detector 30 outputs the de-
tection signals, the bolt head accommodation portions
75 of each shaft coupling 70 are located in a position
where the bolt head accommodation portions 75 are ori-
ented toward the front of the fiber bundle condensing
device 10. That is, the rotational position of the shaft cou-
pling 70 is the position where the bolt head accommo-
dation portions 75 are oriented toward the front of the
fiber bundle condensing device 10, and is located in the
operation range.

<Controller>

[0045] The controller 40 includes a processor and
memory (notillustrated). As an example of the processor,
a CPU (Central Processing Unit), a GPU (Graphics
Processing Unit), and a DSP (Digital Signal Processor)
may be used. The memory includes a RAM (Random
Access Memory) and a ROM (Read Only Memory). The
memory stores program codes or commands configured
to cause the processor to execute processes. The mem-
ory, that is, a computer readable medium, includes any
available mediumthatis accessible by a general-purpose
computer or a dedicated computer. The controller 40 may
include a hardware circuit such as an ASIC (Application
Specific Integrated Circuit) or an FPGA (Field Program-
mable Gate Array). The controller 40, which is a process-
ing circuit, may include one or more processors for op-
erating in accordance with computer programs, one or
more hardware circuits such as the ASIC or the FPGA,
or a combination thereof.

[0046] When the detection signals output by the rota-
tional position detector 30 are input to the controller 40,
the controller 40 controls the driving of the countershaft
driving motor 103. The controller 40 outputs the driving
signals to the countershaft driving motor 103 to drive the
countershaft driving motor 103. The driving of the coun-
tershaft driving motor 103 rotates the countershafts 20,
which drives the fiber bundle condensing device 10.
[0047] The operation unit 41 is connected to the con-
troller 40. As an example of the operation unit 41, a dial,
a physical button, and a touch panel may be used. In the
present embodiment, the operation unit 41 is a physical
button. The operation unit 41 is operated to suspend or
completely stop the operation of the fiber bundle con-
densing device 10, which stops the operation of the coun-
tershafts 20. The operation unit 41 outputs a stop com-
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mand for stopping the operation of the countershaft 20,
that is, the driving of the countershaft driving motor 103,
to the controller 40. The operation unit 41 may be pro-
vided on the gear head 102, the end head 101, or a host
controller of the spinning machine 100 as long as the
operation unit 41 is to be operated for the purpose of
stopping the operation of the countershafts 20.

[0048] While the fiber bundle condensing device 10
operates, detection signals from the rotational position
detector 30 are periodically input to the controller 40. The
controller 40 controls the rotational speed of the coun-
tershaft driving motor 103 based on the detection signals.
[0049] When a stop command is output from the op-
eration unit 41, and then, input to the controller 40, the
controller 40 switches the control of the countershaft driv-
ing motor 103 from the rotational speed control to the
position control. In detail, the controller 40, when the stop
command from the operation unit 41 is input to the con-
troller 40, controls the operation of the countershafts 20
based on the detection signals input from the rotational
position detector 30 such that the shaft couplings 70 are
located in the operation range at the time when the rota-
tion of the countershafts 20 stops. More specifically, the
controller 40, when the stop command is input to the con-
troller 40, detects the rotational position of the counter-
shaft 20 based on the rotational position detector 30 and
performs the position control to stop the countershafts
20 at a predetermined rotational position. Furthermore
specifically, the controller 40 controls the driving of the
countershaft driving motor 103 such that the shaft cou-
plings 70 stop in the operation range.

[0050] In the present embodiment, the controller 40
controls the driving of the countershaft driving motor 103
in such a manner that as illustrated in FIGS. 4 and 5, the
bolt head accommodation portions 75 under the rotary
shaft 12 are located in a range from the position where
the bolt head accommodation portions 75 are open to-
ward the front of the fiber bundle condensing device 10
to the position where the bolt head accommodation por-
tions 75 are open toward the front and diagonally lower
than the fiber bundle condensing device 10, that s, in a
range from the one end of the operation range to the
other end of the operation range.

[Operation of the first embodiment]

[0051] For example, for maintenance of the fiber bun-
dle condensingdevice 10, after the fiber bundle condens-
ing device 10 is suspended, the driving gears 21, the
shaft bearings 52, or the countershafts 20 may be re-
placed, or some other operation may be performed.

[0052] The worker operates the operation unit 41.
When a stop command from the operation unit41 is input
to the controller 40, the controller 40 switches the control
of the countershaft driving motor 103 from the rotational
speed control to the position control. The controller 40
performs the position control to stop the countershafts
20 at the predetermined rotational position based on the
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detection signals from the rotational position detector 30.
Then, when the countershafts 20 stop rotating, the bolt
head accommodation portions 75 of all of the shaft cou-
plings 70 are located in the operation range. For that
reason, the worker can operate the bolt heads 80a ac-
commodated in the bolt head accommodation portions
75 of one of the shaft couplings 70 with the operational
tool 90 from the front of the fiber bundle condensing de-
vice 10. The worker operates the bolts 80 with the oper-
ational tool 90 to remove the bolts 80 from the internal
threads 77, and completely removes the bolts 80 from
the coupling main body 73 through the insertion holes 76
and the bolt head accommodation portions 75. As a re-
sult, the coupling main body 73 is divided into the first
coupling member 71 and the second coupling member
72, so that the coupling of the countershafts 20 by the
shaft coupling 70 is uncoupled. The same process as
described above goes for the others of the shaft couplings
70. Afterwards, the countershaft 20 is movable in the
longitudinal direction X, and the driving gears 21, the
shaft bearings 52, or the countershafts 20 are replacea-
ble, or some other operation is performed.

[0053] After the maintenance ends, the countershafts
20, which have been moved, are returned to the original
positions, and are coupled by the shaft couplings 70
again. Since the countershafts 20 stop with the detected
surface 60c oriented toward the front of the fiber bundle
condensingdevice 10, the bolthead accommodation por-
tions 75 of the shaft couplings 70 other than the uncou-
pled shaft couplings 70 are oriented toward the front of
the fiber bundle condensing device 10.

[0054] Subsequently, the shaft couplings 70 are at-
tached to the countershafts 20 using the attachment jig
83 to couple the countershafts 20. Here, the worker can
use the operational tool 90 from the front of the fiber bun-
dle condensing device 10. The worker operates each bolt
80 with the operational tool 90, inserts the bolt shank 80b
into the insertion hole 76 through the bolt head accom-
modation portion 75, and screws the bolt shank 80b into
the internal thread 77. As a result, the bolts 80 are
screwed into the coupling main body 73, and thus, the
countershafts 20 are coupled by the shaft coupling 70.
[0055] According to the above-described first embod-
iment, advantageous effects are provided as described
below.

[0056] (1-1) When a stop command is input to the con-
troller 40 by operating the operation unit 41, the controller
40 controls the driving of the countershaft driving motor
103 to stop the operation of the fiber bundle condensing
device 10. Then, when the countershafts 20 stop rotating,
the shaft couplings 70 are located in the operation range.
That is, when the operation of the fiber bundle condens-
ing device 10 stops, each of the shaft couplings 70 is
positioned at a position in which the bolts 80 are easily
operated. As a result, after the operation of the fiber bun-
dle condensing device 10 is stopped, the bolts 80 used
for the coupling main body 73 are easily operated.
[0057] (1-2) The fiber bundle condensing device 10 in-
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cludes the plurality of shaft couplings 70. The rotational
positions of the plurality of the shaft couplings 70 are set
to be all aligned. Accordingly, when a stop command is
output from the operation unit 41 and the countershafts
20 stop rotating, all of the shaft couplings 70 are located
in the operation range. In any one of the shaft couplings
70, the bolts 80 used for the coupling main body 73 are
operable.

[0058] (1-3) The detected surface 60c is formed in the
detection shaft 60. For example, as compared to a case
where another countershaft 20 including the detected
surface is coupled to the countershaft 20 closest to the
end head 101, the fiber bundle condensing device 10 is
decreased in size in the longitudinal direction X.

[0059] (1-4) When the operation of the fiber bundle
condensing device 10 is stopped by the controller 40,
each of the shaft couplings 70 is positioned in the oper-
ationrange. Thatis, while the operation ofthe fiber bundle
condensing device 10 stops, the bolts 80 used for the
coupling main body 73 are operable. Even when the op-
eration of the fiber bundle condensing device 10 is
stopped for a reason other than the maintenance of the
fiber bundle condensing device 10, the bolts 80 are op-
erable. As a result, in a case where the maintenance of
the fiber bundle condensing device 10 is required while
the operation of the fiber bundle condensing device 10
is stopped, the maintenance may be performed without
rotating the countershafts 20 again.

[0060] (1-5) The usage of the attachment jig 83 makes
the work of aligning the rotational positions of the shaft
couplings 70 easier.

(Second embodiment)

[0061] The following will describe a second embodi-
ment of a fiber bundle condensing device of a spinning
machine according to the present invention with refer-
ence to FIGS. 11 to 14. In the second embodiment, detail
description of the same parts as those of the first embod-
iment will be omitted.

[0062] As illustrated in FIG. 11, the spinning machine
100 includes a spindle driver 111, a lifting unit 120, and
a drafting device 130.

[0063] The spindle driver 111 drives spindles 110 in
order to wind up the fiber bundles F condensed by the
fiber bundle condensing device 10. The spindle driver
111 includes a spindle driving motor 112, a driving pulley
113, adriven pulley 114, and a tangential belt 115 wound
around both the driving pulley 113 and the driven pulley
114. The spindles 110 are driven by the spindle driving
motor 112. The spindle driving motor 112 is a variable
speed motor that is driven through an inverter 116. The
controller 40 controls the inverter 116.

[0064] The lifting unit 120 causes the spindles 110 to
move up and down. The lifting unit 120 includes a line
shaft 121, a ring rail 122, a lappet angle (not illustrated)
having snail wires 123, a poker pillar 124, a nut body 125,
a lifting motor 126, and a driver 127. The line shaft 121
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is rotatably disposed along a line of the spindles. A screw
gear 121ais formed in the line shaft 121. The lifting motor
126 is coupled to the line shaft 121 through a gear mech-
anism (not illustrated). The poker pillar 124 supports the
ring rail 122 having rings 122a. A screw portion 124a is
formed in a lower portion of the poker pillar 124. The nut
body 125 is screwed to the screw portion 124a, and en-
gaged to the screw gear 121a.

[0065] The lifting motor 126 rotates in a normal direc-
tion or a reverse direction to rotate the line shaft 121,
thereby causing the ring rail 122 to move up and down
through the screw gear 121a, the nut body 125, and the
screw portion 124a. The driver 127 drives the lifting motor
126. The controller 40 controls the driver 127.

[0066] During the operation of the spinning machine
100, the controller 40 controls the inverter 116 and the
driver 127 to control the driving of the spindle driving mo-
tor 112 and the lifting motor 126. The lifting unit 120 is
driven by the driving of the lifting motor 126 to cause the
ring rail 122 to repeatedly move up and down, and the
spindle driver 111 is driven by the driving of the spindle
driving 112 to rotate the spindles 110. With these mech-
anisms, the fiber bundles F, which have passed through
the fiber bundle condensing device 10, are wound onto
bobbins B supported by the spindles 110.

[0067] The drafting device 130 drafts the fiber bundles
F. The drafting device 130 includes a front roller 131, a
first draft motor 132, a middle roller 133, a second draft
motor 134, and a back bottomroller 135. The back bottom
roller 135 is coupled to the middle roller 133 through a
gear train 136. The middle roller 133 has an apron 133a.
A first driver 132a drives the first draft motor 132. A sec-
ond driver 134a drives the second draft motor 134. The
controller 40 controls the first driver 132a and the second
driver 134a. The first draft motor 132 and the second
draft motor 134 drives the drafting device 130. The draft-
ing device 130 is driven by the driving of the first draft
motor 132 and the second draft motor 134.

[0068] The fiber bundle condensing device 10 is dis-
posed in front of the drafting device 130. The fiber bundle
condensing device 10 condenses the fiber bundles F,
which have been drafted by the drafting device 130. The
countershaft driving motor 103 drives the fiber bundle
condensing device 10. A countershaft driving motor driv-
er 128 drives the countershaft driving motor 103. The
controller 40 controls the countershaft driving motor driv-
er 128.

[0069] The spinning machine 100 includes aninput unit
44,
[0070] As illustrated in FIG. 12, the operation unit 41

and a start button 46 are disposed in the input unit 44,
and the operation unit41 is of a physical button type. The
operation unit 41 is operated to suspend or completely
stop the operation of the spinning machine 100. The start
button 46 is operated to start up the spinning machine
100 in stop.

[0071] A display unit 45 is disposed in the input unit
44. The display unit 45 displays an operation screen IM.
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The operation screen IM serves as a mode setting unit
in the present invention. The operation screen IM is a
screen on which an operator selects a first maintenance
mode M1 or a second maintenance mode M2 as a main-
tenance mode of the spinning machine 100. On the op-
eration screen IM, an ON-button B1 for setting the first
maintenance mode M1 to be selected and an OFF-button
B2 for setting the first maintenance mode M1 to be un-
selected are displayed.

[0072] When the first maintenance mode M1 is set to
be selected by operating the ON-button B1, the controller
40 sets the first maintenance mode M1 to be executed.
When the first maintenance mode M1 is set to be unse-
lected by operating the OFF-button B2, the controller 40
sets a normal stop mode M3 to be executed. Accordingly,
on the operation screen IM serving as the mode setting
unit, the first maintenance mode M1 or the normal stop
mode M3 are selected, and set to be executed.

[0073] In addition, on the operation screen IM, an ON-
button B3 for setting the second maintenance mode M2
to be selected and an OFF-button B4 for setting the sec-
ond maintenance mode M2 to be unselected are dis-
played. When the second maintenance mode M2 is set
to be selected by operating the ON-button B3, the con-
troller 40 sets the second maintenance mode M2 to be
executed. Accordingly, on the operation screen IM serv-
ing as the mode setting unit, the second maintenance
mode M2 is selected, and set to be executed. When the
OFF-button B4 is operated, the controller 40 sets the
second maintenance mode M2 to OFF. Accordingly, on
the operation screen IM serving as the mode setting unit,
the second maintenance mode M2 is selected, and set
to be executed.

[0074] The input unit44 has a parameter input unit47.
The parameter input unit 47 is used for inputting a spin-
ning parameter of the spinning machine 100 by the op-
erator. The parameter input unit 47 is of a dial type. The
parameter input unit 47 may be displayed on the opera-
tion screen IM or may be of a physical button type other
than the dial type.

[0075] As illustrated in FIG. 11, while the spinning ma-
chine 100 is operated, the controller 40 controls the spin-
dle driving motor 112 through the inverter 116, and con-
trols the drivers 127, 128, 132a, and 134a to drive the
respective motors 103, 126, 132, and 134. While the spin-
ning machine 100 is operated, according to the spinning
parameter input from the parameter input unit 47, the
controller 40 controls the fiber bundle condensing device
10, the spindle driver 111, the lifting unit 120, and the
drafting device 130 in synchronization with each other.
More specifically, according to the spinning parameter
input from the parameter input unit 47, the controller 40
controls the motors 103, 112, 126, 132, and 134 in syn-
chronization with each other. Accordingly, the spinning
machine 100 includes the spindle driving motor 112 that
drives the spindles 110 onto which the fiber bundles F
condensed by the fiber bundle condensing device 10 are
wound. In the presentembodiment, the spinning machine
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100 includes the first draft motor 132 and the second
draft motor 134, the above-described spindle driving mo-
tor 112, and the lifting motor 126. The first draft motor
132 and the second draft motor 134 drive the drafting
device 130 that drafts the fiber bundles F. The lifting mo-
tor 126 drives the lifting unit 120 that causes the spindles
110 to move up and down.

[0076] The controller 40 includes the operation screen
IM serving as the above-described mode setting unit, a
synchronization controller 401, a detection speed setting
unit 402, and a display controller 403. The display con-
troller 403 instructs the display unit 45 to display the op-
eration screen IM.

[0077] The synchronization controller 401 controls the
countershaft driving motor 103, the spindle driving motor
112, the lifting motor 126, the first draft motor 132, and
the second draft motor 134 in synchronization with each
other. The word of "synchronize" means not setting the
rotational speeds of the motors 103, 112, 126, 132, and
134 to the same rotational speed, but setting speed ratios
of these motors to be constant. That is, the wording of
"control in synchronization" means that the synchroniza-
tion controller 401 drives the countershaft driving motor
103, the spindle driving motor 112, the lifting motor 126,
the first draft motor 132, and the second draft motor 134
at appropriate rotational speeds so that the fiber bundles
F are spun according to the spinning parameter input
from the parameter input unit 47.

[0078] The synchronization controller 401, when the
first maintenance mode M1 is executed, drives the fiber
bundle condensing device 10 and the spindle driver 111
in synchronization with each other, that is, the synchro-
nization controller 401 drives the spindle driving motor
112 in synchronization with the countershaft driving mo-
tor 103. The synchronization controller 401 controls the
countershaft driving motor driver 128 and the inverter
116 to cause the countershaft driving motor 103 to be in
synchronization with the spindle driving motor 112.
[0079] The detection speed setting unit 402 sets a de-
tection speed V2c of the countershaft driving motor 103
and a detection speed V2s of the spindle driving motor
112 for the synchronization controller 401. Each of the
detection speeds V2c, V2s corresponds to a constant
rotational speed predetermined in advance. The detec-
tion speed V2c of the countershaft driving motor 103 is
setto a sufficiently small value so that the detection speed
V2c is lower than a rotational speed V1c of the counter-
shaft driving motor 103 at a time when a stop command
is input from the operation unit 41. The detection speed
V2s of the spindle driving motor 112 is set to a sufficiently
small value so that the detection speed V2s is lower than
a rotational speed V1s of the spindle driving motor 112
at a time when the stop command is input from the op-
eration unit 41. In addition, the detection speeds V2c,
V2s are lower rotational speeds that allow the counter-
shaft driving motor 103 and the spindle driving motor 112
to be stopped quickly. More preferably, the detection
speed V2s of the spindle driving motor 112 is set to much
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lower rotational speed. As an example of the detection
speed V2s of the spindle driving motor 112, the lowest
rotational speed at which the spindle driving motor 112
is controllable by the inverter 116 may be set.

[0080] The detection speed V2c of the countershaft
driving motor 103 is lower than the detection speed V2s
of the spindle driving motor 112. The detection speed
V2c of the countershaft driving motor 103 is a rotational
speed that allows the countershafts 20 to stop at a pre-
determined rotational position after the detection signals
are output from the rotational position detector 30 with a
slight rotation. The predetermined rotational position is
a position at which the shaft couplings 70 stop in the
operational range.

[0081] For example, when the rotational position de-
tector 30 detects, of opposite edges of the detected sur-
face 60c, one edge of the detected surface 60c on a
leading side of the rotational direction of the counter-
shafts 20, the rotational position detector 30 outputs the
detection signals. While the countershafts 20 rotate at
the detection speed V2c, the detection signals are output,
and then, the countershafts 20 stop rotating immediately
after the other edge of the detected surface 60c on a
following side of the rotational direction passes across
the rotational position detector 30.

[0082] The detection speed V2c of the countershaft
driving motor 103 and the detection speed V2s of the
spindle driving motor 112 are stored in the memory of
the controller 40.

<First maintenance mode>

[0083] The first maintenance mode M1 is executed
during the operation of the spinning machine 100. The
first maintenance mode M1 is a mode that causes the
shaft couplings 70 to be positioned in the operational
range when the countershafts 20 stop rotating by stop-
ping the operation of the spinning machine 100.

[0084] On the operation screen IM of the display unit
45, when the ON-button B1 for setting the first mainte-
nance mode M1 is pushed, the controller 40 sets the first
maintenance mode M1 to be executed. When the first
maintenance mode M1 is set to be executed, the detec-
tion speed setting unit 402 obtains the detection speed
V2c of the countershaft driving motor 103 and the detec-
tion speed V2s of the spindle driving motor 112 from the
memory and sets the detection speeds V2c, V2s for the
synchronization controller 401.

[0085] In the first maintenance mode M1, the synchro-
nization controller 401 drives the countershaftdriving mo-
tor 103 and the spindle driving motor 112 in synchroni-
zation with each other such that the rotational speeds of
the countershaft driving motor 103 and the spindle driving
motor 112 are decreased from the rotational speed dur-
ing the operation of the spinning machine 100 to the re-
spective detection speeds V2c, V2s. After the rotational
speeds decrease, the synchronization controller 401
drives the countershaft driving motor 103 and the spindle
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driving motor 112 in synchronization at the detection
speeds V2c, V2s.

[0086] In the first maintenance mode M1, at the time
when the rotational position detector 30 detects the de-
tected surface 60c, the synchronization controller 401
stops the driving of the countershaft driving motor 103
and the spindle driving motor 112. In the first mainte-
nance mode M1, whenthe synchronization controller 401
stops the driving of the countershaft driving motor 103,
the operation of the fiber bundle condensing device 10
stops and the countershafts 20 slightly and inertially ro-
tate. When the countershafts 20 stop rotating, the shaft
couplings 70 are located at the positions where the bolts
80 are easily operated. That is, the shaft couplings 70
are located in the operational range.

[0087] Inaddition, when the synchronization controller
401 stops the driving of the spindle driving motor 112,
the spindles 110 slightly and inertially rotate, and stop.
Accordingly, when the first maintenance mode M1 is ex-
ecuted, the countershafts 20 stop such that the shaft cou-
plings 70 are positioned in the operational range, and
soon afterwards, the spindles 110 stop, following the
countershafts 20.

<Normal stop mode>

[0088] The normal stop mode M3 is executed during
the operation of the spinning machine 100.

[0089] In the normal stop mode M3, when the stop
command is output from the operation unit 41, the syn-
chronization controller 401 decreases the rotational
speeds of the countershaft driving motor 103 and the
spindle driving motor 112 in synchronization with each
other. The synchronization controller 401 controls the
countershaft driving motor driver 128 together with the
inverter 116. Then, after stopping the spindle driving mo-
tor 112 by controlling the inverter 116, the synchroniza-
tion controller 401 controls the countershaft driving motor
driver 128 to stop the countershaft driving motor 103.
That is, in the normal stop mode M3, the controller 40
stops the spindle driving motor 112 and the countershaft
driving motor 103 in such a manner that the countershaft
driving motor 103 follows the spindle driving motor 112.
On the operation screen IM of the display unit 45, when
the OFF-button B2 of the first maintenance mode M1 is
operated, the controller 40 sets the normal stop mode
M3 to be executed.

[0090] The graphin FIG. 13 shows a relation between
the number of rotations of the spindles 110 and time, and
a relation between the number of rotations of the coun-
tershafts 20 and time in the normal stop mode M3. The
number of rotations [rpm] of the spindles 110 and the
number of rotations [rpm] of the countershafts 20 are
shown in the vertical axis of the graph, and time tis shown
in the transverse axis of the graph. In addition, a solid
line in FIG. 13 shows a behavior of the spindles 110. A
dashed line in FIG. 13 shows a behavior of the counter-
shafts 20.
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[0091] As shown in FIG. 13, in the normal stop mode
M3, when a stop command is output from the operation
unit 41 at a time t1 during the operation of the spinning
machine 100, the synchronization controller 401 controls
the inverter 116 to start decreasing the rotational speed
of the spindle driving motor 112 from the rotational speed
V1s at the time t1. In addition, the synchronization con-
troller 401 controls the countershaft driving motor driver
128 to start decreasing the rotational speed of the coun-
tershaft driving motor 103 from the rotational speed V1c
at the time t1. Then, the number of rotations of the spin-
dles 110 and the number of rotations of the countershafts
20 gradually decrease. The synchronization controller
401 controls the countershaft driving motor driver 128
andthe inverter 116 to stop the countershaft driving motor
103 at the same time or almost the same time as the
stopping of the spindle driving motor 112. As a result, at
the same time or almost the same time as the stopping
of the rotation of the spindles 110, the countershafts 20
stop rotating. Therefore, this control causes the rotation
of the countershafts 20 to follow the rotation of the spin-
dles 110 so that the fiber bundles F are not broken at the
time when the spindles 110 stop rotating.

[Operation of the second embodiment]

[0092] The graphin FIG. 14 shows a relation between
the number of rotations of the spindles 110 and time and
a relation between the number of rotations of the coun-
tershafts 20 and time in the first maintenance mode M1.
The number of rotations [rpm] of the spindles 110 and
the number of rotations [rpm] of the countershafts 20 are
shown inthe vertical axis of the graph, and time tis shown
in the transverse axis of the graph. A solid line in FIG. 14
shows a behavior of the spindles 110. A dashed line in
FIG. 14 shows a behavior of the countershafts 20.

[0093] As shown in FIG. 14, in the spinning machine
100 in which the first maintenance mode M1 is set to be
the executed on the operation screen IM, when a stop
command is output from the operation unit 41 at the time
t1 during the operation of the spinning machine 100, the
synchronization controller 401 controls the inverter 116
to start decreasing the rotational speed of the spindle
driving motor 112 from the rotational speed V1s at the
time t1. In addition, the synchronization controller 401
controls the countershaft driving motor driver 128 to start
decreasing the rotational speed of the countershaft driv-
ing motor 103 from the rotational speed V1c at the time
t1. Then, the number of rotations of the spindles 110 and
the number of rotations of the countershafts 20 gradually
decrease. Here, the synchronization controller 401 may
drive the other motor in synchronization with the coun-
tershaft driving motor 103 and the spindle driving motor
112 to decrease the rotational speed of the other motor.
[0094] As the number of rotations of the countershaft
driving motor 103 and the number of rotations of the spin-
dle driving motor 112 decrease, an interval between the
detection signals output from the rotational position de-
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tector 30 gradually becomes longer. After that, when the
rotational speed V1c of the countershaft driving motor
103 and the rotational speed V1s of the spindle driving
motor 112 decrease to the detection speeds V2c, V2s of
the respective motors 103, 112, the synchronization con-
troller 401 drives the countershaft driving motor 103 and
the spindle driving motor 112 in synchronization with
each other at the detection speeds V2c, V2s. Then, the
countershaft driving motor 103 and the spindle driving
motor 112 rotate at the respective detection speeds V2c,
V2s, which are constant rotational speeds.

[0095] After the countershaft driving motor 103 starts
driving at the detection speed V2c, when the detection
signal from the rotational position detector 30 is input to
the controller 40 at the time t2 for the first time, the syn-
chronization controller 401 stops the countershaft driving
motor 103 and the spindle driving motor 112 in synchro-
nization with each other. Then, the countershaft driving
motor 103 and the spindle driving motor 112 slightly and
inertially rotate, and stop. The countershafts 20 and the
spindles 110 also slightly and inertially rotate, and stop.
When the spindles 110 stop rotating, following the coun-
tershafts 20, the shaft couplings 70 stop to be positioned
in the operational range.

[0096] According to the above-described second em-
bodiment, advantageous effects are provided as de-
scribed below.

[0097] (2-1) When the first maintenance mode M1 is
executed, while the shaft couplings 70 are positioned in
the operational range by stopping the countershafts 20
based on the rotational position of the countershaft 20,
the spindles 110 are stopped, following the countershafts
20. The rotational speeds of the countershaft driving mo-
tor 103 and the spindle driving motor 112 decrease to
the respective detection speeds V2c, V2s before the
countershaft driving motor 103 and the spindle driving
motor 112 stop, thereby reducing the rotation of the coun-
tershaft driving motor 103 and the spindle driving motor
112 due to inertia after the detection signal from the ro-
tational position detector 30 is input to the controller 40
for the first time. As aresult, even when the countershafts
20 stop at any desired positions, a relative difference in
the number of rotations between the countershafts 20
and the spindles 110 is made small, thereby preventing
the fiber bundles F from being broken.

[0098] (2-2) Each of the detection speeds V2c¢, V2s is
set to a constant rotational speed. With this setting, while
the countershaft driving motor 103 and the spindle driving
motor 112 are driven at the respective detection speeds
V2c, V2s, even when a detection signal is output from
the rotational position detector 30 at any time, it is pos-
sible to stop the countershaft driving motor 103 and the
spindle driving motor 112 after a constant and slight ro-
tation. This control prevents the amounts of rotation of
the countershafts 20 and the spindles 110 from being
varied, depending on the time when the detection signal
is output, for example, as in a case where a detection
signal is output while the respective rotational speeds of
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the countershaft driving motor 103 and the spindle driving
motor 112 gradually decrease. As a result, the fiber bun-
dles F are prevented from being broken when the first
maintenance mode M1 is executed.

[0099] (2-3) The detection speeds V2c, V2s are rota-
tional speeds that enable the countershafts 20 to stop,
following few rotations due to inertia after the counter-
shaft driving motor 103 is stopped. For that reason, after
the countershaft driving motor 103 is stopped, the shaft
couplings 70 are easily positioned in the operational
range.

[0100] (2-4) Thefirstmaintenance mode M1 or the nor-
mal stop mode M3 is set to be executed by the operation
on the operation screen IM serving as the mode setting
unit. Thus, for example, while the spinning machine 100
is stopped in the normal stop mode M3 when the main-
tenance of the fiber bundle condensing device 10 is not
required, the spinning machine 100 is stopped in the first
maintenance mode M1 when the maintenance of the fiber
bundle condensing device 10 is required. How the spin-
ning machine 100 stops is selectable according to the
state of the fiber bundle condensing device 10, thereby
meeting the operator needs for the usage of the spinning
machine 100.

(Third embodiment)

[0101] The following will describe a third embodiment
of a fiber bundle condensing device of a spinning ma-
chine according to the present invention with reference
to FIG. 15. In the third embodiment, detail description of
the same parts as those of the first embodiment and the
second embodiment will be omitted.

[0102] In the third embodiment, the second mainte-
nance mode M2 will be described.

<Second maintenance mode>

[0103] The second maintenance mode M2 is executed
while the operation of the spinning machine 100 is
stopped. That is, the second maintenance mode M2 is
executed when the maintenance of the fiber bundle con-
densing device 10 is required. The second maintenance
mode M2 is a mode that causes the shaft couplings 70
to be positioned in the operational range when the coun-
tershafts 20 stop rotating by stopping the spinning ma-
chine 100 after starting up the spinning machine 100 in
stop.

[0104] When the ON-button B3 for setting the second
maintenance mode M2 is pushed on the operation screen
IM of the display unit 45, the controller 40 sets the second
maintenance mode M2 to be executed. When the second
maintenance mode M2 is set to be executed, the detec-
tion speed setting unit 402 obtains the detection speeds
V2c, V2s of the countershaft driving motor 103 and the
spindle driving motor 112 from the memory, and sets the
detection speeds V2c, V2s for the synchronization con-
troller 401.
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[0105] As shown in FIG. 15, also in the third embodi-
ment, the detection speeds V2c, V2s are the respective
rotational speeds of the countershaft driving motor 103
and the spindle driving motor 112, and set for the coun-
tershaft driving motor 103 and the spindle driving motor
112, respectively. The detection speeds V2c, V2s are
each set to a value sufficiently small so as to be lower
rotational speeds than the rotational speeds V1c, V1s at
the time when a stop command is input from the operation
unit 41 during the operation of the spinning machine 100.
[0106] Inthe second maintenance mode M2, when the
start button 46 is pushed at a time ts, a command for
executing the second maintenance mode M2 is input to
the controller 40. Then, the synchronization controller
401 starts up the countershaft driving motor 103 and the
spindle driving motor 112, and drives the countershaft
driving motor 103 and the spindle driving motor 112 in
synchronization with each other. The synchronization
controller 401, after starting up the spinning machine 100,
drives the countershaft driving motor 103 and the spindle
driving motor 112 in synchronization with each other at
the respective detection speeds V2c, V2s. In the second
maintenance mode M2, the synchronization controller
401, at a time t2 when the rotational position detector 30
detects the detected surface 60c, stops the driving of the
countershaft driving motor 103 and the spindle driving
motor 112. In the second maintenance mode M2, when
the driving of the countershaft driving motor 103 is
stopped by the synchronization controller 401, the oper-
ation of the fiber bundle condensing device 10 is stopped,
and the countershafts 20 slightly and inertially rotate.
When the countershafts 20 stop rotating, the shaft cou-
plings 70 are located at the positions where the bolts 80
are easily operated. That is, the shaft couplings 70 are
located in the operational range.

[0107] Inaddition, when the synchronization controller
401 stops the driving of the spindle driving motor 112,
the spindles 110 slightly and inertially rotate, and stop.
Accordingly, when the second maintenance mode M2 is
executed, the countershafts 20 stop such that the shaft
couplings 70 are located in the operational range, and
soon afterwards, the spindles 110 stop, following the
countershafts 20.

[0108] The graphin FIG. 15 shows a relation between
the number of rotations of the spindles 110 and time and
a relation between the number of rotations of the coun-
tershafts 20 and time in the second maintenance mode
M2. The number of rotations [rpm] of the spindles 110
and the number of rotations [rpm] of the countershafts
20 are shown in the vertical axis of the graph, and time
tis shown in the transverse axis of the graph. A solid line
in FIG. 15 shows abehavior of the spindles 110. Adashed
line in FIG. 15 shows a behavior of the countershafts 20.

[Operation of the third embodiment]

[0109] As shown in FIG. 15, in the spinning machine
100 after stopping in the normal stop mode M3, when



25 EP 4 279 645 A1 26

the second maintenance mode M2 is set to be executed
on the operation screen IM, atthe time ts, the start button
46 is pushed to input the command for executing the
second maintenance mode M2. The synchronization
controller 401 drives the countershaft driving motor 103
and the spindle driving motor 112 in synchronization with
each other, and accelerates the countershaft driving mo-
tor 103 and the spindle driving motor 112 such that the
respective rotational speeds reach the detection speeds
V2c, V2s. When the respective rotational speeds of the
countershaft driving motor 103 and the spindle driving
motor 112 reach the respective detection speeds V2c,
V2s, the synchronization controller 401 drives the coun-
tershaft driving motor 103 and the spindle driving motor
112 in synchronization with each other at the detection
speeds V2c, V2s.

[0110] Afterthe countershaft driving motor 103 and the
spindle driving motor 112 start driving at the detection
speeds V2c, V2s, when a detection signal from the rota-
tional position detector 30 is input to the controller 40 at
the time t2 for the first time, the synchronization controller
401 stops the countershaft driving motor 103 and the
spindle driving motor 112 in synchronization with each
other. Then, the countershaft driving motor 103 and the
spindle driving motor 112 slightly and inertially rotate,
and stop. The countershafts 20 and the spindles 110 also
slightly and inertially rotate, and stop. When the spindles
110 stop rotating, following the countershafts 20, the
shaft couplings 70 stop to be positioned in the operational
range.

[0111] According to the above-described third embod-
iment, advantageous effects are provided as described
below.

[0112] (3-1) The shaft couplings 70 are positioned in
the operation range by executing the second mainte-
nance mode M2. For that reason, even in the case where
the maintenance of the fiber bundle condensing device
10isrequired while the operation of the spinning machine
100 is stopped, the countershafts 20 are positioned in
the position where the maintenance of the countershafts
20 is easily performed by executing the second mainte-
nance mode M2. Even when the countershafts 20 stop
atany desired position, a relative difference in the number
of rotations between the countershafts 20 and the spin-
dles 110 is made small, thereby preventing the fiber bun-
dles F from being broken when the second maintenance
mode M2 is executed.

[0113] The embodiments may be modified as de-
scribed below. The embodiments and the following mod-
ifications may be combined with each other as long as
they do not technically contradict each other.

[0114] Asillustratedin FIG. 16, a detected surface 71¢c
may be formed in any one of the shaft couplings 70. The
detected surface 71c may be a plane formed in the outer
surface of the first coupling member 71, or may be a
plane formed in the outer surface of the second coupling
member 72.

[0115] The detected portion need not be a surface,
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such as the detected surface 60c. For example, a groove
or a hole formed in any one of the countershafts 20 or
the detection shaft 60 may be used as the detected por-
tion. In short, as long as the rotational position of the
countershaft 20 is detectable by the rotational position
detector 30, types of the rotational position detector 30
and the detected portion may be changed.

[0116] When the fiber bundle condensing device 10
includes two countershafts 20, the number of the shaft
couplings 70 may be one.

[0117] The coupling main body 73 of each shaft cou-
pling 70 need not be divided into the first coupling mem-
ber 71 and the second coupling member 72. For example,
the coupling main body 73 may be formed in a C-shape
in the axial direction of the shaft coupling 70.

[0118] The detection shaft 60 may be replaced with
any one of the countershafts 20. In this case, the detected
portion is provided in the second coupling end portion
20c of the countershaft 20. The detected portion may be
set to any suitable position in the longitudinal direction
X, such as an end or a middle of the countershaft 20 in
the longitudinal direction X. In this case, a position of the
rotational position detector 30 is changed depending on
the position of the detected portion.

[0119] The operational range may be changed as ap-
propriate. As an example of the operational range, a
range from the position illustrated in FIG. 4 to a position
where the bolt head accommodation portion 75 is rotated
downward by 45 degree therefrom may be used. Thatis,
as long as the operator can operate the bolts 80 at any
position in the operational range, the operational range
may be changed as appropriate.

[0120] The number of fiber bundle condensing devices
10 and the number of the countershafts 20 may be
changed as appropriate. In this case, the spinning ma-
chine 100 may include a middle head depending on the
number of the fiber bundle condensing devices 10.
[0121] The fiber bundle condensing device 10 may in-
clude a plurality of detected portions. In this case, the
rotational position detector 30 is disposed in each of the
detected portions. For example, the plurality of the shaft
couplings 70 have different rotational positions. The de-
tected portions are formed in the respective counter-
shafts 20 or the respective shaft couplings 70, and the
rotational position detectors 30 are provided in corre-
spondence with the respective detected portions.
[0122] Theaxiallengths of thefirst coupling end portion
20b and the second coupling end portion 20c of each
countershaft 20 may be changed as appropriate.
[0123] As long as the rotational position detector 30
detects the detected surface 60c, a method of supporting
the detection shaft 60, a method of arranging the rota-
tional position detector 30, a position of the detected sur-
face 60c, and a position of the rotational position detector
30 may be changed as appropriate.

[0124] In the first maintenance mode M1 and the sec-
ond maintenance mode M2, during the driving of the
countershaft driving motor 103 and the spindle driving
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motor 112 at the detection speeds V2c, V2s, the time
when the driving of the countershaft driving motor 103
and the spindle driving motor 112 is stopped is not limited
to the time when the rotational position detector 30 de-
tects the detected surface 60c for the first time, and may
be changed as appropriate. For example, the time when
the rotational position detector 30 detects the detected
surface 60c for the second time may be used.

[0125] Inthe spinning machine 100, the drafting device
130 and the lifting unit 120 may be driven by the driving
of the spindle driving motor 112. In this case, the drafting
device 130 does not include the first draft motor 132 and
the second draft motor 134, and the lifting unit 120 does
not include the lifting motor 126.

A fiber bundle condensing device (10) of a spinning ma-
chine (100) includes a condensing unit, a plurality of
countershafts (20), a countershaft driving motor (103),
and a shaft coupling (70). The shaft coupling (70) couples
the countershafts (20) with a bolt (80). The fiber bundle
condensing device (10) further includes a detected por-
tion, a rotational position detector (30), a controller (40),
and an operation unit (41). An operational range is de-
fined as a range where a rotational position of the shaft
coupling (70) is located and the bolt (80) used for a cou-
pling main body (73) is operable from a front of the fiber
bundle condensing device (10). The controller (40), when
the stop command is input, controls the driving of the
countershaft driving motor (103) such that the shaft cou-
pling (70) is located in the operation range at a time when
the countershafts (20) stop rotating.

Claims

1. Afiber bundle condensing device (10) of a spinning
machine (100) comprising:

a condensing unit (11) including:

a delivery bottom roller (13) mounted on a
rotary shaft (12) and delivering a fiber bun-
dle (F);

a suction portion (14) performing a suction
operation on the fiber bundle (F);

an air-permeable apron (15) being rotated
along the suction portion (14); and
adeliverytop roller (16) being in contact with
the delivery bottom roller (13) through the
air-permeable apron (15) and rotating with
the delivery bottom roller (13),

the condensing unit (11) condensing the fiber
bundle (F), which have been drafted;

a plurality of countershafts (20) arranged in an
axial direction of the countershafts (20) and ro-
tating the rotary shaft (12);

a countershaft driving motor (103) driving the
countershafts (20); and
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a shaft coupling (70) coupling the countershafts
(20) arranged side by side in the axial direction
and integrally rotating with the countershafts
(20), and

the shaft coupling (70) coupling the counter-
shafts (20) by fastening a coupling main body
(73) disposed over a first end portion (20b) of
one countershaft (70) and a second end portion
(20c) of the other countershaft (70) adjacent to
the one countershaft (70) with a bolt (80), char-
acterized in that

the fiber bundle condensing device (10) further
includes:

a detected portion (60c) formed in at least
one of the countershafts (20) or the shaft
coupling (70) and detecting a rotational po-
sition of the at least one of the countershafts
(20);

arotational position detector (30) outputting
rotational position information of the coun-
tershafts (20) by detecting the detected por-
tion (60c);

a controller (40) to which the rotational po-
sition information output from the rotational
position detector (30) is input, the controller
(40) controlling the countershaft driving mo-
tor (103); and

an operation unit (41) outputting a stop com-
mand for stopping the driving of the coun-
tershaft driving motor (103) to the controller
(40),

an operational range is defined as arange where
a rotational position of the shaft coupling (70) is
located and the bolt (80) used for the coupling
main body (73) is operable from a front of the
fiber bundle condensing device (10), and

the controller (40), when the stop command from
the operation unit (41) is input to the controller
(40), controls the driving of the countershaft driv-
ing motor (103) based on the rotational position
information input from the rotational position de-
tector (30) such that the shaft coupling (70) is
located in the operation range at a time when
the countershafts (20) stop rotating.

The fiber bundle condensing device (10) of the spin-
ning machine (100) according to claim 1, character-
ized in that

the fiber bundle condensing device (10) includes
a plurality of shaft couplings (70), and
rotational positions of all of the plurality of shaft
couplings (70) are all aligned.

The fiber bundle condensing device (10) of the spin-
ning machine (100) according to claim 1 or 2, char-
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acterized in that ing motor (112) are decreased to the detection

speeds, drives the countershaft driving motor

the detection shaft (60) is coupled to an endmost
countershaft (20) of the plurality of countershafts
(20) arranged,

the detection shaft (60) rotates, serving as the
countershafts (20),

the detection shaft (60) has an axial length short-
er than an axial length of each of the counter-

(103) and the spindle driving motor (112) in syn-
chronization at the respective detection speeds,
and stops the driving of the countershaft driving
motor (103) and the spindle driving motor (112)
at a time when the rotational position detector
(30) detects the detected portion (60c).

shafts (20), and 10 5. The fiber bundle condensing device (10) of the spin-
the detected portion (60c) is formed in the de- ning machine (100) according to claim 1 or 2, char-
tection shaft (60). acterized in that

4. Thefiber bundle condensing device (10) of the spin-
ning machine (100) according to claim 1 or 2, char- 75
acterized in that

the spinning machine (100) includes a spindle
driving motor (112) driving a spindle (110) onto

the spinning machine (100) includes a spindle
driving motor (112) driving a spindle (110) onto

which the fiber bundle (F) condensed by the fiber
bundle condensing device (10) is wound,
the controller (40) includes:

which the fiber bundle (F) condensed by the fiber 20 a synchronization controller (401) driving
bundle condensing device (10) is wound, the countershaft driving motor (103) and the
the controller (40) includes: spindle driving motor (112) in synchroniza-
tion with each other;
a synchronization controller (401) driving a detection speed setting unit (402) setting
the countershaft driving motor (103) and the 25 respective detection speeds of the counter-
spindle driving motor (112) in synchroniza- shaft driving motor (103) and the spindle
tion with each other; driving motor (112), the detection speeds
a detection speed setting unit (402) setting corresponding to rotational speeds set for
respective detection speeds of the counter- the respective countershaft driving motor
shaft driving motor (103) and the spindle 30 (103) and the spindle driving motor (112),
driving motor (112), the detection speeds the detection speeds being lower than rota-
corresponding to rotational speeds set for tional speeds of the countershaft driving
the respective countershaft driving motor motor (103) and the spindle driving motor
(103) and the spindle driving motor (112), (112) at a time when the stop command is
the detection speeds being lower thanrota- 35 input from the operation unit (41); and
tional speeds of the countershaft driving a mode setting unit (IM) that sets a second
motor (103) and the spindle driving motor maintenance mode (M2) to be executed,
(112) at a time when the stop command is the second maintenance mode (M2) caus-
input from the operation unit (41); and ing the shaft coupling (70) to be positioned
a mode setting unit (IM) that sets a first 40 in the operational range when the rotation
maintenance mode (M1) to be executed, of the countershafts (20) is stopped by stop-
the first maintenance mode (M1) causing ping the spinning machine (100) after start-
the shaft coupling (70) to be positioned in ing up the spinning machine in stop, and
the operational range when the rotation of
the countershafts (60) is stopped by stop- 45 when a command for executing the second
ping an operation of the spinning machine maintenance mode (M2) is input to the spinning
(100), and machine (100) in stop in a case where the sec-
ond maintenance mode (M2) is set to be exe-
when the stop command is input from the oper- cuted, by the mode setting unit (IM),
ation unit (41) during the operation of the spin- 50 the synchronization controller (401) drives the
ning machine (100) in a case where the first countershaft driving motor (103) and the spindle
maintenance mode (M1) is set to be executed, driving motor (112) in synchronization with each
by the mode setting unit (IM), other at the respective detection speeds, and
the synchronization controller (401) drives the stops the driving of the countershaft driving mo-
55

countershaft driving motor (103) and the spindle
driving motor (112) in synchronization with each
othersuch thatthe rotational speeds ofthe coun-
tershaft driving motor (103) and the spindle driv-

16

tor (103) and the spindle driving motor (112) at
a time when the rotational position detector (30)
detects the detected portion (60c).
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The fiber bundle condensing device (10) of the spin-
ning machine (100) according to claim 4, character-
ized in that

the mode setting unit (IP) sets a normal stop mode
(M3) to be executed, the normal stop mode (M3)
causing the spindle driving motor (112) and the coun-
tershaft driving motor (103) to be stopped in such a
manner that the countershaft driving motor (103) fol-
lows the spindle driving motor (112).
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