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(54) FIBER BUNDLE CONDENSING DEVICE FOR SPINNING MACHINE

(57) A fiber bundle condensing device (100) for a
spinning machine includes a condensing device (110)
that includes a delivery roller pair comprising a delivery
top roller (118) and a delivery bottom roller (112) trans-
porting a fiber bundle (F), a suction portion (114) that
exerts suction on the fiber bundle (F), and an air-perme-
able apron (116) that is rotated along the suction portion
(114). The fiber bundle condensing device (100) further

includes a support plate (120) fixed to a roller stand (10)
and supports the condensing device (110), and a coun-
tershaft (130) that rotates the delivery bottom roller (112).
The support plate 120 has an opening (122) through
which the countershaft (130) is inserted. The opening
(122) is smaller than the outer diameter of a bearing
(140), and the edge portion of the opening (122) restricts
the position of the bearing (140) in the axial direction.



EP 4 215 654 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND ART

[0001] The present invention relates to a fiber bundle
condensing device for a spinning machine.
[0002] Various types of fiber bundle condensing devic-
es have been proposed for condensing fiber bundles,
which are drafted by a draft device, in advance prior to
twisting, to improve yarn quality, for example, by reducing
fluff or adjusting yarn strength.
[0003] Such fiber bundle condensing devices include
a countershaft for rotating a delivery roller pair that de-
livers fiber bundles. In the fiber bundle condensing de-
vices, it is important to precisely arrange a bearing that
rotatably supports the countershaft.
[0004] European Patent Application Publication No.
1473388 discloses that a bearing rotatably supporting
the countershaft is fixed with a set screw having a thread-
ed portion in a radially inward direction.
[0005] In the spinning machine, fiber bundle condens-
ing devices are disposed at predetermined intervals in a
longitudinal direction of the machine frame so as to cor-
respond to a plurality of spindles. Each of the fiber bundle
condensing devices is configured to be rotated through
a common countershaft.
[0006] Thus, a load in an axial direction (hereinafter
referred to as a thrust load) may be generated in the
bearing that rotatably supports the countershaft. When
the bearing is fixed only with the set screw disclosed in
the above-cited Publication, the bearing may be dislo-
cated in a case where a thrust load greater than a fric-
tional force between the set screw and the bearing is
generated.
[0007] The present invention, which has been made in
light of the above-described problem, is directed to pro-
viding a fiber bundle condensing device for a spinning
machine in which a bearing, which rotatably supports a
countershaft that rotates a delivery roller transporting fib-
er bundles, may be positioned precisely in an axial direc-
tion.

SUMMARY

[0008] In accordance with an aspect of the present in-
vention, there is provided a fiber bundle condensing de-
vice for a spinning machine including a condensing de-
vice configured to condense a fiber bundle having been
drafted, and including a delivery roller pair that comprises
a delivery top roller and a delivery bottom roller and trans-
ports the fiber bundle, a suction portion that exerts suction
on the fiber bundle, and an air-permeable apron that is
rotated along the suction portion, a support plate fixed to
a roller stand, and configured to support the condensing
device, and a countershaft configured to rotate the de-
livery bottom roller. The support plate has an opening
through which the countershaft is inserted. The opening
is smaller than an outer diameter of a bearing, and an

edge portion of the opening restricts a position of the
bearing in an axial direction of the countershaft.
[0009] 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

[0010] 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:

FIGS. 1 is a configuration view of a fiber bundle con-
densing device for a spinning machine, illustrating
the fiber bundle condensing device together with a
part of a draft device according to an embodiment;
FIGS 2A and 2B are views, illustrating positioning of
a countershaft in the fiber bundle condensing device
for the spinning machine according to the embodi-
ment; and
FIG. 3Aand 3B are views, illustrating positioning of
a countershaft in the fiber bundle condensing device
for the spinning machine according to a modified ex-
ample.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0011] The following will describe a fiber bundle con-
densing device for a spinning machine according to an
embodiment of the present invention with reference to
the accompanying drawings. It is noted that same refer-
ence numerals are used for the same components in the
drawings.

Embodiment

[0012] Firstly, a basic configuration of a fiber bundle
condensing device 100 for a spinning machine according
to the present embodiment will be described with refer-
ence to FIG. 1. FIG. 1 is a configuration view, illustrating
the fiber bundle condensing device 100 and a part of a
draft device 90 according to the embodiment.
[0013] The fiber bundle condensing device 100 is dis-
posed downstream of final delivery rollers 98, 99 of a
draft device 90, and is configured to condense a fiber
bundle drafted by the draft device in advance for reducing
fluff or the like prior to twisting.
[0014] The fiber bundle condensing device 100 in-
cludes a condensing device 110, a support plate 120,
and a countershaft 130 as main components.
[0015] The condensing device 110 includes a delivery
bottom roller 112, a suction portion 114, a guide portion
115, an air-permeable apron 116, and a delivery top roller
118.
[0016] The delivery bottom roller 112 includes a gear
(not illustrated) corresponding to a gear mounted on the
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countershaft 130. The delivery bottom roller 112 is rotat-
ed by the gear of the countershaft 130, thereby rotating
the air-permeable apron 116 and transporting a fiber bun-
dle F.
[0017] The suction portion 114 includes a plurality of
suction holes. The suction portion 114 exerts suction on
the fiber bundle F transported by the air-permeable apron
116.
[0018] The air-permeable apron 116 is made of air-
permeable woven cloth having no end. The air-permea-
ble apron 116 is wound on the delivery bottom roller 112,
the suction portion 114, and the guide portion 115. The
delivery top roller 118 is pressed against and in contact
with the delivery bottom roller 112 with the air-permeable
apron 116 interposed therebetween, and rotates togeth-
er with the delivery bottom roller 112. The delivery top
roller 118 and the delivery bottom roller cooperate to form
a delivery roller pair.
[0019] The above-described components of the con-
densing device 110 are supported directly or through an
additional support member, by the support plate 120. The
support plate 120 is fixed to a roller stand 10 at a prede-
termined position.
[0020] With rotation of the delivery bottom roller 112
driven by the countershaft 130, the fiber bundle F is trans-
ported while being held between the delivery bottom roll-
er 112 and the delivery top roller 118 and drawn by the
suction portion 114 through the air-permeable apron 116.
[0021] The countershaft 130 is rotatably supported by
a bearing 140 accommodated in the roller stand 10.
[0022] The following will describe positioning of the
countershaft 130 in the fiber bundle condensing device
100 with reference to FIGS. 2A and 2B. FIGS 2A and 2B
are views, illustrating the positioning of the countershaft
130 in the fiber bundle condensing device 100 for the
spinning machine according to the embodiment.
[0023] FIG. 2A illustrates a relationship between the
support plate 120 and the countershaft 130 in which an
axial direction of the countershaft 130 coincides with a
direction vertical to the illustration. FIG. 2B illustrates a
positional relationship among the support plate 120, the
countershaft 130, and the bearing 140, taken along line
IIB-IIB of FIG. 2A.
[0024] The support plate 120 is fixed to a roller stand
10 at a predetermined position with a plurality of bolts
160.
[0025] The roller stand 10 is supported by a draft rod
supported by a machine frame of the spinning machine,
and supports the above-mentioned draft device 90. The
roller stand 10 has an accommodation portion 12 to ac-
commodate the bearing 140.
[0026] The bearing 140 is accommodated in the ac-
commodation portion 12 formed in the roller stand 10,
and supports the countershaft 130 rotatably.
[0027] As illustrated in FIG. 2B, the support plate 120
is fixed so that the roller stand 10 is sandwiched in a width
direction of the roller stand 10. That is, the support plate
120 includes a pair of support plates 120a, 120b fixed to

the roller stand 10 on opposite sides thereof. A movement
of the bearing 140 in the axial direction thereof is restrict-
ed by the pair of support plates 120a, 120b such that the
movement of the bearing 140 in the axial direction does
not exceed a predetermined amount. That is, the pair of
support plates 120a, 120b restricts a position of the bear-
ing 140 in the axial direction from the opposite sides of
the bearing 140 in the axial direction of the countershaft
130.
[0028] Although the support plate 120 restricts the po-
sition of the bearing 140 in the axial direction from the
opposite side with the pair of support plates 120a, 120b
in the present embodiment, when it is known that the
thrust load is applied to the countershaft 130 only in one
direction, the support plate 120 may be configured to
restrict the position of the bearing 140 only in the direction
in which the thrust load is applied.
[0029] In the present embodiment, "restricting the po-
sition in the axial position" may be achieved by the con-
figuration in which the support plate 120 and the bearing
140 are in contact from the start, or the configuration in
which the bearing 140 is placed in contact with the sup-
port plate 120 when axial displacement of the bearing
140 exceeding a gap occurs, as illustrated in FIG. 2B.
[0030] In a case where a plurality of roller stands 10 is
provided for the countershaft 130, the bearing 140 may
be provided in at least one of the plurality of roller stands
10. In this case, in the roller stands 10 having no bearing
140, the support plate 120 is provided for supporting the
condensing device 110.
[0031] Each of the pair of support plates 120a, 120b
has an opening 122 having a circular shape and an inner
diameter greater than an outer diameter of the counter-
shaft 130 for insertion of the countershaft 130. The inner
diameter of the opening 122 is smaller than an outer di-
ameter of the bearing 140, and an edge portion of the
opening 122 restricts the position of the bearing 140 in
the axial direction.
[0032] Thus, in the support plate 120, the edge portion
of the opening 122 is placed in contact with a casing or
an outer race of the bearing 140, which restricts the po-
sition of the bearing 140 in the axial direction. Since the
edge portion of the opening 122 is placed in contact with
the casing or the outer race of the bearing 140, the edge
portion does not prevent the rotation of the countershaft
130.
[0033] The opening 122 may be formed in any shape
as long as the opening 122 allows the countershaft 130
to be inserted therethrough and restricts the axial position
of the bearing 140. That is, the opening 122 may have a
shape other than a circular shape. For example, the
opening 122 have a triangle shape, a square shape, a
pentagon shape, or a hexagon shape.
[0034] The following will describe a modified example
of the positioning of the countershaft 130 in the fiber bun-
dle condensing device 100 with reference to FIGS.
3Aand 3B.
[0035] FIG. 3Aand 3B are views, illustrating the mod-
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ified example of the positioning of the countershaft 130
in the fiber bundle condensing device 100 for the spinning
machine according to the above-described embodiment.
[0036] FIG. 3A illustrates a relationship between the
support plate 120 and the countershaft 130 in a state
where an axial direction of the countershaft 130 coincides
with a direction vertical to the illustration. FIG. 3B illus-
trates a positional relationship among the support plate
120, the countershaft 130, and the bearing 140, taken
along the line IIIB-IIIB of FIG. 3A.
[0037] In FIGS.3A and 3B, the same reference numer-
als are used for the same components illustrated in FIGS.
2A and 2B. In the following description with reference to
FIGS.3A and 3B, the description the same as that in
FIGS. 2A and 2B is omitted and a part different from
FIGS. 2A and 2B will be described.
[0038] Each of the pair of support plates 120a, 120b
has an opening 122a having a U-shape and an opening
width greater than the outer diameter of the countershaft
130 for insertion of the countershaft 130.
[0039] The opening width of the opening 122a is small-
er than the outer diameter of the bearing 140, and one
end of the opening 122a is opened.
[0040] Thus, in the support plate 120, the edge portion
of the opening 122a having a U-shape is placed in contact
with the casing or the outer race of the bearing 140, which
restricts the position of the bearing 140 in the axial direc-
tion. Since the edge portion of the opening 122a is placed
in contact with the casing or the outer race of the bearing
140, the edge portion does not prevent the rotation of the
countershaft 130.
[0041] The opening 122a may be formed in any shape
as long as the opening 122a allows the countershaft 130
to be inserted therethrough and restricts the position of
the bearing 140 in the axial direction. Thus, the opening
122a may have a shape other than a U-shape. For ex-
ample, the opening 122a may have a V-shape having
one end that is opened, or a polygonal shape having one
end that is opened.
[0042] In this way, in the spinning machine having a
configuration in which the plurality of fiber bundle con-
densing devices 100 corresponding to a plurality of spin-
dles arranged in the longitudinal direction of the machine
frame is rotated by the common countershaft 130, even
when the thrust load is applied to the bearing 140 that
supports the countershaft 130 rotatably, the support plate
120 restricts the position of the bearing 140 in the axial
direction. As a result, the displacement of the bearing
140 due to the thrust load may be prevented and the
bearing 140 may be positioned precisely.
[0043] Further, the configuration of the present embod-
iment can receive a greater thrust load as compared to
a configuration in which a set screw or simple fitting of
parts, or the like is used. In addition, the fiber bundle
condensing device of the present embodiment does not
require an additional part and additional processing for
the additional part such as a set screw and machining a
screw hole for the set screw, and a retaining ring and

joggling for the retaining ring.
[0044] The bearing 140 is accommodated in the ac-
commodation portion 12 of the roller stand 10. As a result,
the precision of the original alignment may be secured.
[0045] The support plate 120 supports the components
of the condensing device 110 and restricts the position
of the bearing 140 in the axial direction. As a result, the
precision of the position of the countershaft 130 relative
to each of the components of the condensing device 110
is secured.
[0046] As has been described, according to the fiber
bundle condensing device for the spinning machine of
the present invention, the bearing 140, which rotatably
supports the countershaft 130 that rotates the delivery
bottom roller 112 transporting fiber bundles, may be po-
sitioned precisely in the axial direction

Advantageous effects offered by embodiment

[0047] As described above, the present embodiment
offers the following effects.
[0048] The fiber bundle condensing device 100 for the
spinning machine of the present invention includes the
condensing device 110 that is configured to condense
the fiber bundle F having been drafted on the downstream
side of the draft device 90 of the spinning machine, and
includes the delivery roller pair comprising the delivery
top roller 118 and the delivery bottom roller 112 and trans-
porting the fiber bundle F, the suction portion 114 that
exerts suction on the fiber bundle F, and the air-perme-
able apron 116 that is rotated along the suction portion
114. The fiber bundle condensing device further includes
the support plate 120 that is fixed to the roller stand 10
and supports the condensing device 110, and the coun-
tershaft 130 that rotates the delivery bottom roller 112.
The support plate 120 has the opening 122 through which
the countershaft 130 is inserted. The opening 122 is
smaller than the outer diameter of the bearing 140 that
supports the countershaft 130 rotatably, and the edge
portion of the opening 122 restricts the position of the
bearing 140 in the axial direction.
[0049] According to this configuration, the bearing 140,
which rotatably supports the countershaft 130 that ro-
tates the delivery bottom roller 112 transporting the fiber
bundle F, may be positioned precisely in the axial direc-
tion in the fiber bundle condensing device 100.
[0050] In the fiber bundle condensing device 100 for
the spinning machine according to the present invention,
the support plate 120 restricts the position of the bearing
140 in the axial direction from the opposite sides thereof
in the axial direction of the countershaft 130. It is to be
noted that the support plate 120 may be configured to
restrict the position of the bearing 140 only in the direction
in which the thrust load is applied when it is known that
the thrust load is applied to the countershaft 130 only in
one direction. As a result, the bearing 140 rotatably sup-
porting the countershaft 130 may be reliably positioned
in the axial direction with precision.
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[0051] In the fiber bundle condensing device 100 for
the spinning machine according to the present invention,
the support plate 120 has the opening 122 through which
the countershaft 130 is inserted, and the edge portion of
the opening 122 is placed in contact with the casing or
the outer race of the bearing 140, which restricts the po-
sition of the bearing 140 in the axial direction. As a result,
the bearing 140 rotatably supporting the countershaft 130
may be reliably positioned in the axial direction with pre-
cision.
[0052] A fiber bundle condensing device (100) for a
spinning machine includes a condensing device (110)
that includes a delivery roller pair comprising a delivery
top roller (118) and a delivery bottom roller (112) trans-
porting a fiber bundle (F), a suction portion (114) that
exerts suction on the fiber bundle (F), and an air-perme-
able apron (116) that is rotated along the suction portion
(114). The fiber bundle condensing device (100) further
includes a support plate (120) fixed to a roller stand (10)
and supports the condensing device (110), and a coun-
tershaft (130) that rotates the delivery bottom roller (112).
The support plate 120 has an opening (122) through
which the countershaft (130) is inserted. The opening
(122) is smaller than the outer diameter of a bearing
(140), and the edge portion of the opening (122) restricts
the position of the bearing (140) in the axial direction.

Claims

1. A fiber bundle condensing device (100) for a spinning
machine comprising:

a condensing device (110) configured to con-
dense a fiber bundle (F) having been drafted,
and including a delivery roller pair that compris-
es a delivery top roller (118) and a delivery bot-
tom roller (112) and transports the fiber bundle
(F), a suction portion (114) that exerts suction
on the fiber bundle (F), and an air-permeable
apron (116) that is rotated along the suction por-
tion (114);
a support plate (120) fixed to a roller stand (10),
and configured to support the condensing de-
vice (110); and
a countershaft (130) configured to rotate the de-
livery bottom roller (112), characterized in that
the support plate (120) has an opening (122)
through which the countershaft (130) is inserted,
the opening (122) is smaller than an outer diam-
eter of a bearing (140), and an edge portion of
the opening (122) restricts a position of the bear-
ing (140) in an axial direction of the countershaft
(130).

2. The fiber bundle condensing device (100) for the
spinning machine according to claim 1, character-
ized in that

the support plate (120) includes a pair of support
plates (120a, 120b) fixed to the roller stand (10)
on opposite sides of the roller stand (10),
the pair of support plates (120a, 120b) restricts
the position of the bearing (140) in the axial di-
rection from opposite sides of the bearing (140).

3. The fiber bundle condensing device (100) for the
spinning machine according to claim 1, character-
ized in that
the opening (122a) has a U-shape and an opening
width greater than an outer diameter of the counter-
shaft (130) for insertion of the countershaft (130).
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