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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention mainly relates to a struc-
ture for cleaning a drafting roller used in a drafting device.

2. Description of the Related Art

[0002] A spinningframe including a drafting device that
drafts a fiber bundle (sliver) is known in the art. The draft-
ing device typically includes plural pairs of drafting rollers.
Each pair of the drafting rollers includes opposing drafting
rollers. The plural pairs of the drafting rollers are mutually
made to rotate atdifferent speeds to draft the fiber bundle.
[0003] When the fiber bundle is drafted by the drafting
device, fibers from the fiber bundle may adhere to outer
peripheral surfaces of the drafting rollers. Large amounts
of foreign matter adhering to the outer peripheral surfac-
es of the drafting rollers result in a drop in a quality of a
yarn being formed in the spinning device on a down-
stream side, leading to yarn breakage, etc. Hence, to
take care of this issue, a structure for cleaning the outer
peripheral surfaces of the drafting rollers of the drafting
device has been known in the art.

[0004] For example, a cleaning device disclosed in
Japanese Patent Application Laid-open No. 2006-22443
includes a holder member and a scraper member. The
holder member is a cylindrical member that is supported
by a bearing house of a drafting roller. The scraper mem-
ber is arranged on the holder member and it is caused
to press contact the outer peripheral surface of the draft-
ing roller by using an urging member.

[0005] This structure allows scraping and removal of
the fibers adhering to the outer peripheral surface of the
drafting roller. The scraper member can be attached or
detached by inserting the holder member into or remov-
ing the holder member from the bearing house.

[0006] In the cleaning device, it is necessary to firmly
press the scraper member to the drafting roller to reliably
remove thefibers adhering to the outer peripheral surface
of the drafting roller. However, if the fibers get stuck be-
tween the scraper member and the drafting roller, the
fibers adhering to the outer peripheral surface of the draft-
ing roller cannot be removed, resulting in accumulation
of large amounts of adhering fibers.

[0007] One approach could be to increase an urging
force by the urging member. However, in the structure
disclosed in Japanese Patent Application Laid-open No.
2006-22443, increased urging force makes attach-
ment/detachment of the scraper member difficult. It takes
time and effort for an operator to insert the holder member
into and remove the holder member from the bearing
house.
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SUMMARY OF THE INVENTION

[0008] An object of the present invention is to provide
a cleaning device with a contact member that firmly
presses against a drafting roller and in which the contact
member can be easily attached and detached.

[0009] A cleaning device according to an aspect of the
present invention includes a contact member and a
mounting magnet. The contact memberincludes a clean-
ing member that comes into contact with and cleans an
outer peripheral surface of a drafting roller. The mounting
magnet brings the contact member into direct contact
with the drafting roller by an action of a magnetic force
acting on the drafting roller via the contact member.
[0010] A drafting device according to another aspect
of the present invention includes the above cleaning de-
vice and a drafting roller pair. The drafting roller pair in-
cludes the drafting roller and an opposing roller that is
arranged opposed to the drafting roller. The accompa-
nying rotation of the contact member with the rotation of
the drafting roller is prevented. The drafting device further
includes a suction device that removes, by suction, the
fibers removed by the cleaning device.

[0011] A spinning unit according to still another aspect
of the present invention includes the above drafting de-
vice, a spinning device, and a winding device. The spin-
ning device twists a fiber bundle conveyed from the draft-
ing device and forms a spun yarn. The winding device
winds the spun yarn.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

FIG. 1is afront view of an overall structure of a spin-
ning machine according to an embodiment of the
present invention;

FIG. 2 is a side view of a spinning unit;

FIG. 3 is a top view of a drafting device;

FIG. 4 is a view of the drafting device from an up-
stream side (from a direction shown by an arrow A
in FIG. 3);

FIG. 5 is a side cross-sectional view of the drafting
device taken along a line B-B shown in FIG. 3;
FIG. 6A is a side cross-sectional view of a cleaning
device;

FIG. 6B is a drawing showing a schematic shape of
protrusions arranged on the cleaning device;

FIG. 7A is a top view of the cleaning device;

FIG. 7B is a cross-sectional view of the cleaning de-
vice; and

FIG. 8 is a side cross-sectional view of a modification
of the drafting device.

DETAILED DESCRIPTION

[0013] Exemplary embodiments of a spinning machine
(spinning frame) according to the present invention are
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explained in detail below with reference to the accompa-
nying drawings. A spinning machine 1 shown in FIG. 1
includes plural spinning units 2 arranged side by side, a
yarn joining carrier 3, a motor box 4, a blower box 80,
and a main control device 90.

[0014] The main control device 90 centrally manages
all the components of the spinning machine 1, and in-
cludes a monitor 91 and input keys 92. By operating ap-
propriate ones of the input keys 92, an operator can have
the settings and/or status of a specific spinning unit 2 or
all the spinning units 2 displayed on the monitor 91.
[0015] As shown in FIG. 2, each spinning unit 2 in-
cludes a drafting device 7, a spinning device 9, a yarn
pooling device 14, and a winding device 70, sequentially
arranged in the mentioned order from upstream to down-
stream. The terms "upstream" and "downstream" refer
to upstream and downstream of a running direction of a
fiber bundle 8 and a spun yarn 10 during spinning. Each
of the spinning units 2 first spins the fiber bundle 8 being
conveyed from the drafting device 7 to form the spun
yarn 10in the spinning device 9, and then winds the spun
yarn 10 with the winding device 70 to form a package 45.
[0016] The drafting device 7 is arranged in an upper
part of a housing 5 of the spinning machine 1. The drafting
device 7 drafts a sliver 6 (i.e., stretches a fiber bundle)
that is supplied from a not shown sliver case via a sliver
guide 20 until the sliver 6 attains a predetermined thick-
ness. The fiber bundle 8 drafted by the drafting device 7
is supplied to the spinning device 9. The structure and
operation of the drafting device 7 is explained later.
[0017] The spinning device 9 twists the fiber bundle 8
supplied by the drafting device 7 and forms the spun yarn
10. In the present embodiment, an air-jet spinning device
that twists the fiber bundle 8 by using a swirling air current
has been used. Concretely, the spinning device 9 in-
cludes, though not shown in the drawings or explained
in detail in the specification, a fiber guiding member, a
swirling air current generating nozzle, and a hollow guide
shaft member. The fiber guiding member guides the fiber
bundle 8 conveyed from the drafting device 7 into a spin-
ning chamber formed inside the spinning device 9. The
swirling air current generating nozzle is arranged around
a path of the fiber bundle 8. Air is blown from the swirling
air current generating nozzle to generate a swirling air
current inside the spinning chamber. The swirling air cur-
rent causes the fiber end of the fiber bundle 8 guided into
the spinning chamber to be reversed and swirled. The
hollow guide shaft member guides the spun yarn 10 from
within the spinning chamber to the outside of the spinning
device 9.

[0018] A yarn quality measuring device 12 and a spin-
ning sensor 13 are arranged downstream of the spinning
device 9. The spun yarn 10 that is spun in the spinning
device 9 passes through the yarn quality measuring de-
vice 12 and the spinning sensor 13.

[0019] The yarn quality measuring device 12 monitors
a thickness of the running spun yarn 10 by using a not
shown optical sensor. When a yarn defect (a portion of
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the spun yarn 10 having an abnormal thickness) is de-
tected, the yarn quality measuring device 12 transmits a
yarn defect detection signal to a not shown unit controller.
The sensor of the yarn quality measuring device 12 is
not limited to the optical sensor; it can be an electrostatic
capacitive sensor. Moreover, the yarn quality measuring
device 12 can also detect a foreign substance included
in the spun yarn 10 as a yarn defect.

[0020] The spinning sensor 13 is arranged immediate-
ly downstream of the yarn quality measuring device 12.
The spinning sensor 13 detects a tension on the spun
yarn 10 in a position between the spinning device 9 and
the yarn pooling device 14. The spinning sensor 13 trans-
mits a detection signal representing the detected tension
to the unit controller. The unit controller detects abnormal
portions, such as weak yarn, by monitoring the tension
detected by the spinning sensor 13.

[0021] The yarn pooling device 14 is arranged down-
stream of the yarn quality measuring device 12 and the
spinning sensor 13. As shown in FIG. 2, the yarn pooling
device 14 includes a yarn pooling roller 15 and a motor
16 that drives the yarn pooling roller 15 to rotate.
[0022] The yarn pooling roller 15 temporarily pools the
spun yarn 10 by winding a certain amount of the spun
yarn 10 on an outer peripheral surface thereof. The spun
yarn 10 is drawn from the spinning device 9 and conveyed
to the downstream side at a predetermined speed by
causing the yarn pooling roller 15 to rotate at a predeter-
mined rotational speed with the spun yarn 10 wound on
the outer peripheral surface thereof. Because the spun
yarn 10 can be temporarily pooled on the outer peripheral
surface of the yarn pooling roller 15, the yarn pooling
device 14 can be made to function as a kind of buffer.
The buffering function of the yarn pooling device 14
avoids troubles (for example, slackening of the spunyarn
10) caused by a mismatch in a spinning speed of the
spinning device 9 and a winding speed (the speed of the
spun yarn 10 being wound into the package 45) due to
some reason.

[0023] A yarn guide 17 and the winding device 70 are
arranged downstream of the yarn pooling device 14. The
winding device 70 includes a cradle arm 71 that is sup-
ported to be swingable about a shaft 73. The cradle arm
71 rotatably supports a bobbin 48 onto which the spun
yarn 10 is wound.

[0024] The winding device 70 includes a winding drum
(contact roller) 72, a traverse device 75, and a not shown
winding drum driving motor. The driving force of the wind-
ing drum driving motor is transmitted to the winding drum
72, causing the winding drum 72 to rotate in a state of
being in contact with an outer peripheral surface of the
bobbin 48 or the package 45. The traverse device 75
includes a traverse guide 76 that is engageable with the
spunyarn 10. By driving the winding drum 72 by the wind-
ing drum driving motor while causing the traverse guide
76 to reciprocate by a not shown driving unit, the winding
device 70 causes the package 45 that is in contact with
the winding drum 72 to rotate, and winds the spun yarn
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10 onto the bobbin 48 while traversing the spun yarn 10.
[0025] As shown in FIGS. 1 and 2, the yarn joining
carrier 3 includes a yarn joining device 43, a suction pipe
44, and a suction mouth 46. When a yarn breakage or a
yarn cut occurs in a certain spinning unit 2, the yarn join-
ing carrier 3 travels over a rail 41 up to the particular
spinning unit 2 and then stops. The suction pipe 44
swings upward about a shaft, and sucks and catches the
spun yarn 10 discharged from the spinning device 9.
Then, the suction pipe 44 swings downward about the
shaft to guide the spun yarn 10 to the yarn joining device
43. The suction mouth 46 swings downward about a
shaft, and sucks and catches the spun yarn 10 from the
package 45 supported by the winding device 70. Then,
the suction mouth 46 swings upward about the shaft to
guide the spun yarn 10 to the yarn joining device 43. The
yarn joining device 43 joins the guided spun yarns 10
together.

[0026] The structure and the operation of the drafting
device 7 are explained in detail below. First, the structure
and the operation of the drafting roller of the drafting de-
vice 7 are explained.

[0027] As shown in FIG. 2, the drafting device 7 in-
cludes, in addition to the cylindrical sliver guide 20 that
guides the sliver 6, drafting roller pairs constituted by
opposing bottom rollers (drafting rollers) and top rollers
(opposing rollers). The bottom rollers are located on the
backside (bottom side) of the spinning machine 1 and
the top rollers are located on the front side (top side) of
the spinning machine 1. The drafting device 7 according
to the present embodiment is configured as a so-called
four-line drafting device that includes, sequentially from
upstream, a back roller pair, a third roller pair, a middle
roller pair, and a front roller pair. Hence, the third roller
pair corresponds to the drafting roller pair that is the third
pair from downstream in a drafting direction.

[0028] The top rollers include, sequentially from up-
stream, a back top roller 21, a third top roller 22, a middle
top roller 24 with an apron belt 23 stretched thereon, and
a front top roller 25. The bottom rollers include, sequen-
tially from upstream, a back bottom roller 26, a third bot-
tom roller 27, a middle bottom roller 28 with the apron
belt 23 stretched thereon, and a front bottom roller 29.
[0029] Each of the top rollers 21, 22, 24, and 25 is a
roller with an outer peripheral surface made of an elastic
material, such as rubber. Each of the top rollers 21, 22,
24, and 25 is supported by a not shown bearing, etc., to
be rotatable about an axis thereof. Each of the bottom
rollers 26, 27, 28, and 29 is a roller made of metal and
is configured to be driven to rotate about an axis thereof.
[0030] The drafting device 7 includes a not shown urg-
ing unit that urges each of the top rollers 21, 22, 24, and
25 toward its opposing bottom roller among the bottom
rollers 26, 27, 28, and 29. Because of the urging unit, the
outer peripheral surfaces of the top rollers 21, 22, 24,
and 25 are in elastic contact with outer peripheral sur-
faces of the bottom rollers 26, 27, 28, and 29. With this
structure, when the bottom rollers 26, 27, 28, and 29 are
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driven to rotate, the top rollers 21, 22, 24, and 25 are
driven to rotate following the rotation of the bottom rollers
26, 27, 28, and 29, respectively.

[0031] The drafting device 7 conveys the fiber bundle
8 toward the downstream side by nipping the fiber bundle
8 between the rotating top rollers 21, 22, 24, and 25 and
the bottomrollers 26, 27, 28, and 29. In the drafting device
7, the rotational speed of each drafting roller pair is faster
than the rotational speed of the adjacent drafting roller
pair on its upstream. Hence, the fiber bundle 8 is
stretched (drafted) between adjacent drafting roller pairs,
and becomes thinner as it progresses toward the down-
stream side.

[0032] The degree towhichthefiber bundle 8 is drafted
can be varied by suitably setting the rotational speed of
each of the bottom rollers 26, 27, 28, and 29. Hence, the
fiber bundle 8 that has been drafted to the desired thick-
ness can be supplied to the spinning device 9. Accord-
ingly, the spun yarn 10 of a desired yarn count (thickness)
can be spun by the spinning device 9.

[0033] A structure for cleaning the drafting rollers (con-
cretely, the back bottom roller 26 and the third bottom
roller 27) is explained. An axial direction of the drafting
roller is referred to simply as "the axial direction" in the
following explanation. In FIGS. 3 and 4, the top rollers
have been omitted.

[0034] As shown in FIG. 3, a drafting roller support
base (drafting roller support member) 31 that rotatably
supports the back bottom roller 26 and the third bottom
roller 27 is arranged on each end of the back bottom roller
26 and the third bottom roller 27 in the axial direction
thereof.

[0035] As shown in FIGS. 3 and 4, a stopper 32 is at-
tached onto an upper surface (surface that faces towards
the top roller) of the drafting roller support base 31. The
stopper 32 is a metal plate, a part of which is bent at
substantially right angle. That is, the stopper 32 has a
part that is parallel to the upper surface of the drafting
roller support base 31 and a part that is bent downward
and is perpendicular to the upper surface.

[0036] As shown in FIG. 5, a suction device 33 is ar-
ranged below the middle bottom roller 28 (on the opposite
side of the middle top roller 24). The suction device 33
includes a suction port 33a and a suction pipe 33b. The
suction device 33 is connected to a not shown negative
pressure source that generates a suction air current in
the suction port 33a. The suction air current of the suction
device 33 sucks up the fibers removed by a cleaning
device 60, the fibers that fall during drafting, and the like.
The unwanted fibers sucked up by the suction port 33a
are ejected to the outside via the suction pipe 33b.
[0037] Inthe drafting device 7, one fiber storing portion
34 is arranged below each of the back bottom roller 26
and the third bottom roller 27. The fiber storing portion
34 has a fiber storing space for temporarily storing the
fibers removed by the cleaning device 60, the fibers that
fall during drafting, and the like. The unwanted fibers in
the fiber storing space are sucked up by the suction de-
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vice 33. Alternatively, an operator can manually remove
the fibers when the unwanted fibers that are not yet
sucked up by the suction device 33 accumulate to a cer-
tain level in the fiber storing space.

[0038] One cleaning device 60 is mounted onto each
of the back bottom roller 26 and the third bottom roller
27. Because the structure of the cleaning device 60, the
manner in which it is mounted, etc., are identical for both
the back bottom roller 26 and the third bottom roller 27,
the following explanation of the cleaning device 60
mounted onto the third bottom roller 27 with reference to
FIGS. 6A and 8 also applies to the cleaning device 60
mounted onto the back bottom roller 26. FIGS. 6A and 8
are drawings showing the cleaning device 60 mounted
onto the third bottom roller 27. Another cleaning device
60 is similarly mounted onto the back bottom roller 26.
The cleaning device 60 removes fibers and/or oil/grease
from the outer peripheral surface of the rotating third bot-
tom roller 27 by being in contact with the third bottom
roller 27.

[0039] As shown in FIG. 6A, the cleaning device 60
includes a magnet case 61, an inner yoke (yoke) 62, an
outer yoke (yoke) 63, mounting magnets 64, and a con-
tact member 65. The cleaning device 60 is mounted onto
the third bottom roller 27 by the action of the magnetic
force of the mounting magnets 64.

[0040] The magnetcase 61is made ofresin and hous-
es the mounting magnets 64. The magnet case 61 is box-
shaped with one side (the side where the third bottom
roller 27 is located and the contact member 65 is ar-
ranged) open. The magnet case 61 includes a base plate
61a, arms (projecting members) 61b, grip members 61c,
and engaging members 61d.

[0041] The base plate 61a forms the bottom surface
of the box-shaped magnet case 61. A hole for inserting
a screw is formed in the base plate 61a.

[0042] As shown in FIG. 4, the arms 61b position the
cleaning device 60 by making contact with the stopper
32. The arms 61b extend in the axial direction on either
side of the magnet case 61.

[0043] To explain in more detail, the cleaning device
60 is fixed to the third bottom roller 27 by the mounting
magnets 64 and attempts to rotate integrally with the third
bottom roller 27. By arranging the stopper 32 at a position
further downstream than the cleaning device 60 in the
rotational direction, the rotation of the cleaning device 60
can be stopped.

[0044] With this structure, the cleaning device 60 re-
moves the fibers adhering to the third bottom roller 27 by
scraping against the outer peripheral surface thereof. In
the present embodiment, the stopper 32 restricts only
one surface of the arm 61b. Consequently, even if the
cleaning device 60 is arranged, for example, further up-
stream than the stopper 32 in the rotational direction, the
cleaning device 60 rotates with the third bottom roller 27,
and thereafter is brought to a stop by the stopper 32. In
this manner, the proposed structure of the cleaning de-
vice 60 according to the presentembodiment allows easy
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attachment of the cleaning device 60.

[0045] The gripmembers 61c are used by the operator
to grip and remove the cleaning device 60 mounted onto
the third bottom roller 27 (see FIG. 4). One grip member
61c is arranged on one end region (end and its vicinity)
and the other grip member 61c is arranged on the other
end region (end and its vicinity) in the axial direction (lon-
gitudinal direction of the contact member 65). The grip
members 61c extend upward (toward the top roller) from
the magnet case 61.

[0046] The two grip members 61c enable the operator
to easily remove the cleaning device 60 even if the mag-
netic force of the mounting magnets 64 is strong. More-
over, because the grip members 61c are arranged on
either side of the mid portion (and avoiding the mid por-
tion) in the axial direction, the grip members 61c can be
prevented from coming into contact with the sliver 6 or
the fiber bundle 8.

[0047] The inner yoke 62 and the outer yoke 63 func-
tion to control the direction in which the magnetic force
acts, thereby causing the magnetic force to act more
strongly toward the third bottom roller 27, and in addition,
preventthe magneticforce from actingin other directions.
The outer yoke 63, in particular, prevents leakage of the
magnetic force and prevents the cleaning device 60 from
adhering to metal components present around the clean-
ing device 60. As shown in FIG. 6A, the inner yoke 62
has a U-shaped cross-section. The open part of the U-
shaped inner yoke 62 faces the third bottom roller 27,
with the inner yoke 62 arranged on the surface of the
base plate 61a thatis on the side of the third bottom roller
27.The outer yoke 63 is a flat plate-shaped member and
is arranged on the surface of the base plate 61a that is
on the opposite side of the third bottom roller 27 such
that the inner yoke 62 and the outer yoke 63 are arranged
on either side of the base plate 61a. In this manner, the
inner yoke 62 and the outer yoke 63 cover at least a
portion among the plural surfaces of the mounting mag-
nets 64 except the surface where the contact member
65 is arranged.

[0048] A hole into which a screw (mounting member)
66 can be inserted is formed in each of the magnet case
61 and the outer yoke 63 at mutually corresponding po-
sitions. A screw hole into which the screw 66 can be fitted
is formed in the inner yoke 62 at a position that is aligned
with the holes in the magnet case 61 and the outer yoke
63. In a structure in which the contact member 65, the
inner yoke 62, the magnet case 61, and the outer yoke
63 are arranged in this order, by inserting the screw 66
from the side of the outer yoke 63, with the magnet case
61 sandwiched between the outer yoke 63 and the con-
tact member 65, the inner yoke 62 and the outer yoke 63
together can be fixed to the magnet case 61. A mounting
member other than the screw 66 can be used for this
fixing.

[0049] AsshowninFIG. 7B, two mounting magnets 64
are arranged in the cleaning device 60 on either side of
the mid portion in the axial direction (with a gap between
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the mounting magnets 64). That is, one mounting magnet
64 is arranged on one side relative to the mid portion of
the cleaning device 60 in the axial direction and the other
mounting magnet 64 is arranged on the other side relative
to the mid portion of the cleaning device 60 in the axial
direction. The mounting magnets 64 are fixed to the inner
yoke 62 (thatis, the magnet case 61) with glue (adhesive
substance) or an adhesive tape, or such like. The mount-
ing magnets 64 are covered all around by the contact
member 65 and are therefore not exposed to the outside.
Hence, the magnetic forces of the mounting magnets 64
act via the contact member 65. Because the mounting
magnets 64 are not arranged at the mid portion of the
cleaning device 60 in the axial direction, metal particles
do not adhere to the mid portion. Hence, the mid portion
of the third bottom roller 27 (where the sliver 6 or the fiber
bundle 8 comes into contact) does not get damaged. The
sliver 6 or the fiber bundle 8 does not necessarily pass
through the mid portion of the third bottom roller 27. If
the sliver 6 or the fiber bundle 8 passes through a portion
other than the mid portion of the third bottom roller 27,
the mounting magnets 64 can be arranged at the portions
other than the portion through which the sliver 6 or the
fiber bundle 8 passes.

[0050] The contact member 65 is made of resin and
functions to remove the fibers adhering to the outer pe-
ripheral surface of the third bottom roller 27 by being in
contact with the third bottom roller 27. The contact mem-
ber 65 includes engaging members 65a, first protrusions
(cleaningmembers) 65b, and a second protrusion (clean-
ing member) 65c.

[0051] As shown in FIG. 6A, the engaging members
65a of the contact member 65 are engageable with the
engaging members 61d of the magnet case 61 through
a snap-fit attachment by employing the elasticity of the
resin material. In this manner, by having a structure in
which the contact member 65 is attached by a snap-fit
attachment and the other components are firmly fixed
with the screw 66, the contact member 65 can be easily
replaced. Consequently, the contact member 65 can be
easily replaced with another contact member 65 that is
suitable to the winding conditions, etc.

[0052] The structure in which the contact member 65
is attached by a snap-fit attachment and the other com-
ponents are firmly fixed with the screw 66 has other ad-
vantages as explained below. Because the contact mem-
ber 65 and the mounting magnets 64 are not directly fixed
to each other, when the cleaning device 60 is removed
from the third bottom roller 27, the force acting on the
contact member 65 (particularly, the contact portion
formed by the engaging members 65a and 61d) can be
suppressed. Consequently, the load on the contact mem-
ber 65 can be suppressed, and thereby, life thereof can
be prolonged.

[0053] As shown in FIG. 6A, the first protrusions 65b
and the second protrusion 65c¢ protrude toward the third
bottom roller 27 (outward from the contact member 65).
As shown in FIG. 6B, the first protrusions 65b that are
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located downstream in the rotational direction of the third
bottom roller 27 are formed on the two ends in the axial
direction and not in the mid portion in the axial direction.
The second protrusion 65c that is located upstream in
the rotational direction of the third bottom roller 27 is
formed over the entire length in the axial direction. The
longitudinal directions of the first protrusions 65b and the
second protrusion 65¢ match the axial direction (longitu-
dinal direction of the contact member 65). The first pro-
trusions 65b and the second protrusion 65c are parallel
to each other in the longitudinal direction.

[0054] With this structure, during the removal of the
unwanted fibers by using the cleaning device 60, instead
of collecting between the first protrusions 65b and the
second protrusion 65c, the unwanted fibers fall outside
from the gap between the two first protrusions 65b. In
this manner, the fibers are prevented from adhering be-
tween the first protrusions 65b and the second protrusion
65c, and the outer peripheral surface of the third bottom
roller 27. Consequently, maintenance cycle can be pro-
longed. In the cleaning device 60, the arrangement of
the two protrusions (the first protrusions 65b and the sec-
ond protrusion 65c) parallel to each other in the axial
direction allows the contact member 65 to be stably
pressed against the cylindrical third bottom roller 27.
[0055] The conventional cleaning device, which is dis-
closed in Japanese Patent Application Laid-open No.
2006-22443, is large-sized because it requires a holder
member and a support member. Consequently, the con-
ventional cleaning device has to be arranged in the fiber
storing space. However, the size of the cleaning device
60 according to the present embodiment that is mounted
through the magnetic force can be greatly reduced.
Hence, the cleaning device 60 can be arranged outside
the fiber storing space. Consequently, a larger fiber stor-
ing space can be procured, and hence, the maintenance
cycle can be prolonged. Furthermore, as shown in FIG.
6A, when viewed from the axial direction of the third bot-
tom roller 27, the size of the cleaning device 60 in the
vertical direction and the horizontal direction is smaller
than the diameter of the third bottom roller 27.

[0056] As explained above, the cleaning device 60 ac-
cording to the present embodiment includes the contact
member 65 and the mounting magnets 64. The contact
member 65 includes the first protrusions 65b and the
second protrusion 65¢ that come into contact with and
clean the outer peripheral surface of the third bottom roll-
er 27. The magnetic force of the mounting magnets 64
acts on the third bottom roller 27 via the contact member
65, and causes the contact member 65 to come directly
into contact with the third bottom roller 27.

[0057] With this structure, the contact member 65 is
brought firmly into contact with the third bottom roller 27
by the action of the magnetic force. Furthermore, the at-
taching and detaching operations of the cleaning device
60 are simplified.

[0058] The cleaning device 60 according to the present
embodiment includes the magnet case 61 that houses
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the mounting magnets 64 and that is engageable with
the contact member 65. The mounting magnets 64 are
attached to the magnet case 61 but not to the contact
member 65.

[0059] With this structure, during the removal of the
cleaning device 60 from the third bottom roller 27, no
force is exerted on the contact member 65. Consequent-
ly, the contact member 65 can be prevented from de-
forming.

[0060] The drafting device 7 according to the present
embodiment includes the drafting roller support base 31
that rotatably supports the third bottom roller 27. The
cleaning device 60 includes the arms 61b that project
outward in the axial direction of the third bottom roller 27.
The drafting roller support base 31 (concretely, the stop-
per 32) positions the cleaning device 60 by coming into
contact with the arms 61b (concretely, from among the
plural surfaces of the arms 61b, the surface of the arms
61b that lies downstream in the rotational direction of the
third bottom roller 27).

[0061] With this structure, the attaching and detaching
operations of the cleaning device 60 are made easier.
Even if the mounting position of the cleaning device 60
is shifted from its correct position, the cleaning device 60
is moved to the correct position by the rotation of the third
bottom roller 27.

[0062] A modification of the above embodiment is ex-
plained below with reference to FIG. 8. Parts in the mod-
ification that are identical to or similar to the above em-
bodiment are denoted by the same reference numerals
and their description is omitted.

[0063] In the modification, the shape of the contact
member 65 differs from that of the above embodiment.
Concretely, the contactmember 65 according to the mod-
ification includes a flat cleaning surface (cleaning mem-
ber) 65d. The contact member 65 according to the mod-
ification removes the fibers adhering to the outer periph-
eral surface of the third bottom roller 27 by pressing the
cleaning surface 65d against the third bottom roller 27.

[0064] Exemplary embodiments of the present inven-
tion are explained above; however, the structures ex-
plained above can be modified as follows.

[0065] The shape of the contact member 65 can be
selected appropriately. For example, contact members
with and without protrusions, with various numbers of
protrusions, with various shapes of the protrusions, etc.,
can be prepared and used appropriately depending on
the requirement.

[0066] The number of the mounting magnets 64 and
their arrangement is not limited, and can be changed to
suit the requirement. For example, only one mounting
magnet 64 can be arranged or a third mounting magnet
64 can be arranged even in the mid portion in the axial
direction.

[0067] The position of the suction port 33a of the suc-
tion device 33 can be changed to suit the requirement.
For example, the suction port 33a can be arranged below
the back bottom roller 26.
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[0068] The cleaning device 60 can be mounted at any
position peripheral to the drafting roller. In the present
embodiment, the cleaning device 60 is mounted on both
the back bottom roller 26 and the third bottom roller 27.
However, because unwanted fibers are more likely to
adhere to the third bottom roller 27, the cleaning device
60 can be mounted only on the third bottom roller 27 and
not on the back bottom roller 26. It should be noted that,
the cleaning device 60 can be mounted on drafting rollers
other than the back bottom roller 26 and the third bottom
roller 27.

[0069] The arrangement of the drafting rollers and the
opposing rollers of the drafting device 7 according the
present embodimentis merely an example. The position-
al relationship between the drafting rollers and the op-
posing rollers, the number of drafting roller pairs, etc.,
can be changed to suit the requirement. In an exemplary
arrangement, the drafting rollers can be arranged above
the top rollers, and the cleaning device can be arranged
on the drafting roller.

[0070] A cleaning device according to an aspect of the
present invention includes a contact member and a
mounting magnet. The contact memberincludes a clean-
ing member that comes into contact with and cleans an
outer peripheral surface of a drafting roller. The mounting
magnet brings the contact member into direct contact
with the drafting roller by an action of a magnetic force
acting on the drafting roller via the contact member.
[0071] With this structure, the contact member is
brought firmly into contact with the drafting roller by the
magnetic force. Furthermore, the operations of attaching
the cleaning device to and detaching the cleaning device
from the drafting roller are simplified.

[0072] Itis preferable that, the cleaning device further
includes a magnet case that houses the mounting mag-
net and is engageable with the contact member, and the
contact member is attachable to and detachable from the
mounting magnet or the magnet case.

[0073] With this structure, because contact members
of different materials and/or shapes suitable to the wind-
ing conditions, etc., can be used, a versatile cleaning
device is realized. Even if the contact member is dam-
aged, only the contact member needs to be replaced.
Consequently, cost can be reduced.

[0074] Itis preferable that, in the cleaning device, the
mounting magnet is attached to the magnet case.
[0075] With this structure, during the removal of the
cleaning device from the drafting roller, no force is exert-
ed on the contact member (concretely, on the cleaning
member). Consequently, the contact member can be pre-
vented from deforming even with repeated attaching and
detaching operations.

[0076] It is preferable that, in the cleaning device, the
mounting magnet is arranged in plurality with a gap be-
tween adjacent mounting magnets.

[0077] With this structure, even if metal particles, etc.,
get stuck on the surface of the contact member, the part
of the drafting roller through which a sliver or a fiber bun-
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dle passes can be prevented from being damaged.
[0078] Itis preferable that, in the cleaning device, grip
members are arranged for an operator to grip the clean-
ing device with. One grip member is arranged on one
end region in a longitudinal direction of the contact mem-
ber and the other grip member is arranged on the other
end region in the longitudinal direction of the contact
member.

[0079] By arranging two grip members, the operator
can easily grip and remove the cleaning device. The ar-
rangement of the grip members away from the mid por-
tion in the axial direction of the drafting roller prevents
the grip members from coming in the way of the fiber
bundle that is passing through.

[0080] It is preferable that, in the cleaning device, the
cleaning member is a flat surface.

[0081] With this structure, abrasion caused by the
cleaning member can be prevented compared to a case
where cleaning is performed by protrusions.

[0082] It is preferable that, in the cleaning device, the
cleaning member is constituted by at least two protru-
sions that protrude outward, the at least two protrusions
are parallel to each other, and a longitudinal direction of
the protrusions and a longitudinal direction of the contact
member match.

[0083] With this structure, the fibers adhering to the
drafting roller can be easily removed by cleaning the
drafting roller by bringing the protrusions into contact with
the drafting roller. In particular, by having two parallel
protrusions arranged parallel to each other in a longitu-
dinal direction of the contact member, the contact mem-
ber can be more stably pressed against the drafting roller.
[0084] It is preferable that, in the cleaning device, a
yoke is arranged that covers at least, from among plural
surfaces of the mounting magnet, a portion of the sur-
faces other than the surface where the contact member
is arranged.

[0085] With this structure, the magnetic force that is
used to mount the cleaning device onto the drafting roller
can be made stronger, and metal particles can be pre-
vented from adhering around the cleaning device.
[0086] It is preferable that, in the cleaning device, the
contact member, the magnet case, and the yoke are ar-
ranged in this order, and the yoke is mounted onto the
magnet case by inserting a mounting tool from a side of
the yoke. The contact member is attached to the magnet
case by a snap-fit attachment.

[0087] With this structure, the contact member can be
easily replaced and parts other the contact member can
be firmly fixed.

[0088] A drafting device according to another aspect
of the present invention includes the above cleaning de-
vice and a drafting roller pair. The drafting roller pair in-
cludes the drafting roller and an opposing roller that is
arranged opposed to the drafting roller. The accompa-
nying rotation of the contact member with the rotation of
the draftingrolleris prevented. The drafting device further
includes a suction device that removes, by suction, the
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[0089] With this structure, the contact member is
brought firmly into contact with the drafting roller by the
magnetic force. Furthermore, the operations of attaching
the cleaning device to and detaching the cleaning device
from the drafting roller are simplified.

[0090] Itis preferable that the drafting device includes
a drafting roller support member that rotatably supports
the drafting roller. The cleaning device includes a protru-
sion that protrudes outward with respect to an axial di-
rection of the drafting roller. The cleaning device is posi-
tioned by the drafting roller support member being into
contact with the protrusion.

[0091] With this structure, the attaching and detaching
operations of the cleaning device are made easier. Even
if the attachment position of the cleaning device is shifted
from the correct position, the cleaning device is moved
to the correct position with the rotation of the drafting
roller.

[0092] Itis preferable that the drafting device includes
at least three drafting roller pairs. The cleaning device is
arranged on the third drafting roller pair from a down-
stream side.

[0093] With this structure, because the cleaning device
is mounted onto the drafting roller to which unwanted
fibers are likely to adhere thereon, the unwanted fibers
can be effectively removed.

[0094] It is preferable that the drafting device further
includes a fiber storing portion that has a fiber storing
space for keeping the fibers removed by the cleaning
device. The cleaning device is arranged outside the fiber
storing space.

[0095] With this structure, a larger fiber storing space
can be procured, and hence, the maintenance cycle can
be prolonged.

[0096] A spinning unit according to still another aspect
of the present invention includes the above drafting de-
vice, a spinning device, and a winding device. The spin-
ning device twists a fiber bundle conveyed from the draft-
ing device and forms a spun yarn. The winding device
winds the spun yarn.

[0097] With this structure, in the spinning unit, the con-
tact member can be brought firmly into contact with the
drafting roller. Furthermore, in the spinning unit, the op-
erations of attaching the cleaning member to and detach-
ing the cleaning member from the drafting roller are sim-
plified. Particularly, because often several spinning units
are arranged side by side, the advantage that the clean-
ing device can be easily mounted and dismounted is
more effectively demonstrated.

Claims

1. A cleaning device (60) comprising:

a contact member (65) including a cleaning
member (65b, 65¢; 65d) adapted to be brought
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into contact with and to clean an outer peripheral
surface of a drafting roller (26, 27, 29); and

a mounting magnet (64) adapted to bring the
contact member (65) into direct contact with the
drafting roller (26, 27, 29) by an action of a mag-
netic force acting on the drafting roller (26, 27,
29) via the contact member (65).

The cleaning device (60) as claimed in Claim 1, fur-
ther comprising a magnet case (61) adapted to
house the mounting magnet (64) and to be engage-
able with the contact member (65),

wherein the contact member (65) is adapted to be
attachable to and detachable from the mounting
magnet (64) or the magnet case (61).

The cleaning device (60) as claimed in Claim 2,
wherein the mounting magnet (64) is attached to the
magnet case (61).

The cleaning device (60) as claimed in any one of
Claims 1 to 3, wherein the mounting magnet (64) is
arranged in plurality with a gap between adjacent
mounting magnets (64).

The cleaning device (60) as claimed in any one of
Claims 1 to 4, further comprising a first grip member
(61c) and a second grip member (61c) adapted to
be gripped by an operator,

wherein the first grip member (61c) is arranged on
one end region in a longitudinal direction of the con-
tact member (65) and the second grip member (61c¢)
is arranged on the other end region in the longitudinal
direction of the contact member (65).

The cleaning device (60) as claimed in any one of
Claims 1 to 5, wherein the cleaning member (65b,
65c; 65d) is a flat surface.

The cleaning device (60) as claimed in any one of
Claims 1 to 5, wherein the cleaning member (65b,
65c; 65d) is constituted by at least two protrusions
(65b, 65c¢) that protrude outward,

the at least two protrusions (65b, 65c) are parallel to
each other, and

a longitudinal direction of the protrusions (65b, 65c¢)
and a longitudinal direction of the contact member
(65) match.

The cleaning device (60) as claimed in any one of
Claims 1to 7, further comprising a yoke (62) adapted
to cover at least, from among plural surfaces of the
mounting magnet (64), a portion of the surfaces other
than the surface where the contact member (65) is
arranged.

The cleaning device (60) as claimed in Claim 8,
wherein the contact member (65), the magnet case
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10.

1.

12.

13.

14.

15.

(61), and the yoke (62) are arranged in this order,
and the yoke (62) is mounted onto the magnet case
(61) by inserting a mounting member (66) from a
side of the yoke (62), and

the contact member (65) is attached to the magnet
case (61) by a snap-fit attachment.

A drafting device (7) comprising:

the cleaning device (60) as claimed in any one
of Claims 1 to 9; and

a drafting roller pair including the drafting roller
(26, 27, 29) and an opposing roller (21, 22, 25)
that is arranged opposed to the drafting roller
(26, 27, 29),

wherein accompanying rotation of the contact
member (65) with rotation of the drafting roller
(26, 27, 29) is prevented.

Thedrafting device (7) as claimedin Claim 10, further
comprising a suction device (33) adapted to remove,
by suction, fibers removed by the cleaning device
(60).

The drafting device (7) as claimed in Claim 10 or 11,
further comprising a drafting roller support member
(31) adapted to rotatably support the drafting roller
(26, 27, 29),

wherein the cleaning device (60) includes a protru-
sion (61b) that protrudes outward with respect to an
axial direction of the drafting roller (26, 27, 29), and
the cleaning device (60) is adapted to be positioned
by the drafting roller support member (31) being into
contact with the protrusion (61b).

The drafting device (7) as claimed in any one of
Claims 10 to 12, comprising at least three drafting
roller pairs,

wherein the cleaning device (60) is arranged on a
third drafting roller pair (22, 27) from a downstream
side in a drafting direction.

The drafting device (7) as claimed in any one of
Claims 10 to 13, further comprising a fiber storing
portion (34) having a fiber storing space adapted to
keep fibers removed by the cleaning device (60),
wherein the cleaning device (60) is arranged outside
the fiber storing space.

A spinning unit (2) comprising:

the drafting device (7) as claimed in any one of
Claims 10 to 14;

a spinning device (9) adapted to twist a fiber
bundle (8) conveyed from the drafting device (7)
and form a spun yarn (10); and

a winding device (70) adapted to wind the spun
yarn (10).
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