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(54) DRAFTING DEVICE AND SPINNING UNIT
(57) A drafting device (6) that drafts a fiber bundle
includes plural drafting rollers (14A, 15A, 16A, 17A, 14B,
15B, 16B, 17B) arranged in a direction in which the fiber
bundle is conveyed, the drafting rollers (14A, 15A, 16A,
17A, 14B, 15B, 16B, 17B) being arranged as plural roller
pairs (14, 15, 16, 17), each roller pair (14, 15, 16, 17)
having a top roller (14B, 15B, 16B, 17B) and a bottom
roller (14A, 15A, 16A, 17A) opposing the top roller (14B,

15B, 16B, 17B); a supporting member (61; 71) that sup-
ports the drafting rollers (14A, 15A, 16A, 17A, 14B, 15B,
16B, 17B); and a resonance preventing structure (77B;
95; 96; 109; 117) that prevents occurrence of resonance
between the drafting rollers (14A, 15A, 16A, 17A, 14B,
15B, 16B, 17B) and the supporting member (61; 71) that
may be caused by rotation of the drafting rollers (14A,
15A, 16A, 17A, 14B, 15B, 16B, 17B).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a drafting de-
vice and a spinning unit.

2. Description of the Related Art

[0002] In a spinning unit and a spinning machine that
are known, spun yarn is produced by causing a drafting
device to draft a fiber bundle and causing an air spinning
device to twist the drafted fiber bundle. Japanese Patent
Application Laid-open No. 2011-32618 (Patent Docu-
ment 1) discloses a drafting device in which a drafting
roller is cleaned by a pad member capable of being in
contact with the outer circumferential surface of the draft-
ing roller. In the drafting device disclosed in Patent Doc-
ument 1, resonance between the drafting roller and the
pad member that may be caused by the rotation of the
drafting roller is prevented by pressing the pad member
against the drafting roller with the use of a torsion spring.
Consequently, it is possible to prevent physical proper-
ties of the yarn from being degraded due to the resonance
between the drafting roller and the pad member.

SUMMARY OF THE INVENTION

[0003] However, the conventional drafting device has
room for improvement from the viewpoint of preventing
the physical properties of the yarn from being degraded.
[0004] Itis an object of the presentinvention to provide
a drafting device and a spinning unit capable of prevent-
ing degradation of the physical properties of yarn.
[0005] Accordingtoan aspect of the presentinvention,
a drafting device that drafts a fiber bundle includes plural
drafting rollers arranged successively in a direction in
which the fiber bundle is conveyed, the drafting rollers
being arranged as plural roller pairs, each roller pair hav-
ing a top roller and a bottom roller opposing the top roller;
a supporting member that supports the drafting rollers;
and a resonance preventing structure that prevents oc-
currence of resonance between the drafting rollers and
the supporting member that may be caused by rotation
of the drafting rollers.

[0006] According to another aspect of the present in-
vention, a spinning unit includes the above drafting de-
vice; a spinning device that forms yarn by twisting the
fiber bundle drafted by the drafting device; a winding de-
vice that winds the yarn supplied thereto from the spin-
ning device into a package; and a controlling section that
prohibits the drafting rollers from being driven at such a
speed that causes the drafting rollers to resonate with
the supporting member in the drafting device.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

FIG. 1isafrontview of a spinning machine according
to an embodiment.

FIG. 2is a side view of a spinning unit of the spinning
machine shown in FIG. 1.

FIG. 3 is a side view of a drafting device shown in
FIG. 2.

FIG. 4 is another side view of the drafting device
shown in FIG. 2;

FIG. 5 is a front view of a suction member shown in
FIGS. 3 and 4.

FIG. 6 is an exploded perspective view of a cradle
in the drafting device.

FIG. 7A is a partial enlarged view of a cover part
shown in FIG. 6.

FIG. 7B is a cross-sectional view at the line VIIB-
VIIB in FIG. 7A.

FIG. 8 is a perspective view of front top rollers shown
in FIG. 6.

FIG. 9 is a plan view of bottom rollers in the drafting
device shown in FIG. 2.

FIG. 10 is a functional block diagram showing func-
tions of the spinning machine.

DETAILED DESCRIPTION

[0008] Exemplary embodiments of the present inven-
tion are explained in detail below with reference to the
accompanying drawings. The same or corresponding el-
ements in the drawings will be referred to by using the
same reference characters, and duplicate explanations
thereof will be omitted. The dimensional proportions in
the drawings are not necessarily the same as those in
the explanation.

[0009] As shown in FIG. 1, a spinning machine 1 in-
cludes plural spinning units 2, a yarn joining carrier 3, a
firstendframe 5A, and a second end frame 5B. The plural
spinning units 2 are arranged in a line. In the below ex-
planation, on a path on which a yarn Y runs (i.e., a yarn
path), the side on which the yarn Y is formed will be re-
ferredto as the upstream side, whereas the side on which
the yarn'Y is wound will be referred to as the downstream
side.

[0010] Each spinning unit 2 forms a yarn Y and winds
the formed yarn Y into a package P. When the yarn Y is
disconnected in any of the spinning units 2 or when the
yarn'Y is broken for some reason, the yarn joining carrier
3 performs a yarn joining operation in that spinning unit 2.
[0011] The first end frame 5A houses therein an air
source that generates a swirling air current in various
components of the spinning units 2 and/or a suction
source that generates a suction air current in various
components of the spinning units 2, and the like.
[0012] The secondendframe 5B houses thereinadriv-
ing motor and the like to supply power to various com-
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ponents of the spinning units 2. The second end frame
5B includes a main controlling device 55, a display sec-
tion D, and one or more input keys K.

[0013] The main controlling device 55 controls and
manages each component of the spinning machine 1 in
a centralized manner. The display section D displays
specifics of settings and/or information related to the
state of the spinning units 2. An operator can perform
various settings in the spinning units 2 by appropriately
operating the input keys K.

[0014] As shown in FIGS. 1 and 2, each spinning unit
2 includes a drafting device 6, an air spinning device 7,
a yarn monitoring device 8, a tension sensor 9, a yarn
pooling device 11, a waxing device 12, and a winding
device 13. These devices are arranged in the running
direction of the yarn Y in the stated order from the up-
stream side. These devices are directly or indirectly sup-
ported by a machine frame 62, in such a manner that the
devices positioned on the upstream side are positioned
higher in the height direction of the machine (i.e., the
devices positioned on the downstream side are posi-
tioned lower in the height direction of the machine).
[0015] One unit controller 50 is arranged for each pre-
determined number of the spinning units 2. The unit con-
troller 50 controls operations of the spinning units 2. The
unit controller 50 controls the operations of the spinning
units 2 based on information (signal) output from the main
controlling device 55.

[0016] The drafting device 6 drafts a sliver (a fiber bun-
dle) S. The drafting device 6 includes a back roller pair
14, a third roller pair 15, a middle roller pair 16, and a
front roller pair 17. These rollers are arranged in the run-
ning direction of the sliver S in the stated order from the
upstream side.

[0017] The air spinning device 7 forms the yarn Y by
twisting a fiber bundle F drafted by the drafting device 6
by using the swirling air current. More specifically (al-
though not shown), the air spinning device 7 includes a
spinning chamber, a fiber guiding member, one or more
swirling air current generating nozzles, and a hollow
guide shaft body. The fiber guiding member guides to
the spinning chamber the fiber bundle F supplied thereto
from the upstream drafting device 6. The swirling air cur-
rent generating nozzles are arranged around the path on
which the fiber bundle F runs. As a result of the force of
air injected from the swirling air current generating noz-
zles, the swirling air current is generated in the spinning
chamber. The swirling air current causes ends of multiple
fibers constituting the fiber bundle F to be reversed and
swirled. The hollow guide shaft body guides the yarn Y
from the inside of the spinning chamber to the outside of
the air spinning device 7.

[0018] The yarn monitoring device 8 is arranged be-
tween the air spinning device 7 and the yarn pooling de-
vice 11. The yarn monitoring device 8 is an optical yarn
monitoring device that detects the state of the yarn Y by
irradiating light on the running yarn Y. The yarn monitor-
ing device 8 monitors the state of the running yarn Y and
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detects whether the yarn Y has any yarn defect. When
the yarn monitoring device 8 detects a yarn defect, the
yarn monitoring device 8 transmits a yarn defect detec-
tion signal to the unit controller 50. As the yarn defect,
the yarn monitoring device 8 detects, for example, an
abnormal thickness of the yarn Y and/or foreign material
in the yarn Y. The yarn monitoring device 8 also detects
yarn breakage.

[0019] The tension sensor 9 is arranged between the
air spinning device 7 and the yarn pooling device 11 and
it measures a tension level of the running yarn Y and
transmits a tension measurement signal to the unit con-
troller 50. When the unit controller 50 determines that
there is an abnormality based on the detection result re-
ceived from the yarn monitoring device 8 and/or the ten-
sion sensor 9, the unit controller 50 causes the yarn Y to
be disconnected in the specific spinning unit 2. More spe-
cifically, the yarn Y is cut by stopping the air supply to
the air spinning device 7 thereby discontinuing the for-
mation of the yarn Y. Alternatively, the yarn Y can be cut
with a separate cutter.

[0020] The waxing device 12 applies wax to the yarn
Y at a position between the yarn pooling device 11 and
the winding device 13.

[0021] The yarn pooling device 11 eliminates slack in
the yarn Y at a position between the air spinning device
7 and the winding device 13. The yarn pooling device 11
has a function of stably pulling the yarn Y from the air
spinning device 7, a function of preventing slackening of
the yarn Y by pooling the yarn Y fed-out from the air
spinning device 7 while, for example, the yarn joining
carrier 3 is performing a yarn joining operation, and a
function of preventing a fluctuation in the tension level of
the yarn Y positioned on the downstream side of the yarn
pooling device 11 from being conveyed to the air spinning
device 7.

[0022] The winding device 13 forms the package P by
winding theyarn'Y around abobbin B. The winding device
13 includes a package holding part 21, a winding drum
22, and a traverse guide 23.

[0023] The package holding part 21 rotatably supports
the bobbin B. The package holding part 21 is swingably
supported by a support shaft 24. The package holding
part 21 can bring the surface of the bobbin B or the sur-
face of the package P into contact with the surface of the
winding drum 22 with an appropriate pressure. A not-
shown driving motor arranged in the second end frame
5B drives all the winding drums 22 of plural spinning units
2 at the same time. As a result, the bobbins B or the
packages P are rotated in the winding direction in the
spinning units 2. The traverse guides 23 of plural spinning
units 2 are arranged on a shaft 25 that is shared among
the spinning units 2. Each traverse guide 23 traverses
the yarn Y within a predetermined width with respect to
the rotating bobbin B or the package P, as a result of a
not-shown driving motor arranged in the second end
frame 5B driving the shaft 25 to reciprocate in the rotation
axis direction of the winding drum 22.
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[0024] When the yarn Y is disconnected or when the
yarn Y is broken for some reason in any of the spinning
units 2, the yarn joining carrier 3 travels to the specific
spinning unit 2 and performs the yarn joining operation.
The yarn joining carrier 3 includes a suction pipe 31, a
yarn joining device 37, a suction mouth 38, and a yarn
joining carrier controlling section 3A.

[0025] The suction pipe 31 is swingably supported by
a support shaft 31A. The suction pipe 31 catches the
yarn 'Y from the air spinning device 7 and guides the yarn
Y to the yarn joining device 37. The suction mouth 38 is
swingably supported by a support shaft 38A. The suction
mouth 38 catches the yarn Y from the winding device 13
and guides the yarn Y to the yarn joining device 37. The
yarn joining device 37 joins the yarns Y that were guided
thereto. The yarn joining device 37 can be a splicer that
uses compressed air, a piecer that uses seed yarn, or a
knotter that mechanically joins the yarns Y. The yarn join-
ing carrier controlling section 3A performs various control
operations on the yarn joining carrier 3.

[0026] While performing the yarn joining operation, the
yarn joining carrier 3 rotates the package P in a direction
thatis opposite to the winding direction (reverse rotation).
When doing so, the package holding part 21 is moved
by a not-shown air cylinder in such a manner that the
package P is separated from the winding drum 22, and
then the package P is reversely rotated by a reverse ro-
tating roller 36 arranged in the yarn joining carrier 3.
[0027] The drafting device 6 will be explained in detail
below. As shown in FIGS. 3 and 4, the back roller pair
14 includes a back bottom roller 14A and a back top roller
14B opposing each other across a running path R1 of
the sliver S. The third roller pair 15 includes a third bottom
roller 15A and a third top roller 15B opposing each other
across the running path R1. The middle roller pair 16
includes a middle bottom roller 16A and a middle top
roller 16B opposing each other across the running path
R1.Anapronbelt 18A s stretched over the middle bottom
roller 16A of the middle roller pair 16. An apron belt 18B
is stretched over the middle top roller 16B of the middle
roller pair 16. The front roller pair 17 includes a front bot-
tom roller 17A and a front top roller 17B opposing each
other across the running path R1. The drafting roller pairs
14,15, 16, and 17 send the sliver S supplied from a not-
shown can and guided by a fiber bundle guide 65, from
the upstream side to the downstream side, while drafting
the sliver S.

[0028] The bottom rollers 14A, 15A, 16A, and 17A are
supported by rotation shafts 14C, 15C, 16C, and 17C,
respectively. The rotation shafts 14C, 15C, 16C,and 17C
are supported by the machine frame 62 via bearings. For
example, the front bottom roller 17A is supported by the
machine frame 62 via bearings 117 shown in FIG. 9. To-
gether with the rotation shafts 14C, 15C, 16C, and 17C,
respectively, the bottom rollers 14A, 15A, 16A, and 17A
are driven to rotate by the driving motor arranged in the
second end frame 5B or a driving motor arranged in each
spinning unit 2. As shown in FIG. 9, in the present em-
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bodiment, the bottom rollers 14A and 15A are driven by
driving motors arranged in each spinning unit 2, and the
bottom rollers 16A and 17A are driven by driving motors
120A and 120B arranged in the second end frame 5B,
respectively.

[0029] As shown in FIGS. 3 and 4, the top rollers 14B,
15B, 16B, and 17B are rotatably supported by the support
shafts 14D, 15D, 16D, and 17D, respectively. The sup-
port shafts 14D, 15D, 16D, and 17D are supported by a
cradle 61 via roller supporting structures 90, 90, and 90
(see FIG. 6). The top rollers 14B, 15B, 16B, and 17B are
attached to the cradle 61 while being positioned so as to
oppose the bottom rollers 14A, 15A, 16A, and 17A, re-
spectively. The top rollers 14B, 15B, 16B, and 17B are
driven rollers that are driven to rotate while being in con-
tact with the bottom rollers 14A, 15A, 16A, and 17A, re-
spectively.

[0030] Thecradle61isswingable aboutasupportshaft
63 between a position (hereinafter, "contact position") at
which the top rollers 14B, 15B, 16B, and 17B are in con-
tact with the bottom rollers 14A, 15A, 16A, and 17A, re-
spectively, with predetermined pressure (see FIG. 3) and
another position at which the top rollers 14B, 15B, 16B,
and 17B are separated from the bottom rollers 14A, 15A,
16A, and 17A, respectively (see FIG. 4).

[0031] The swinging of the cradle 61 is realized by op-
erating a handle 64 arranged on the cradle 61. When the
cradle 61 is closed, i.e., when the cradle 61 is in the con-
tact position, a hook part 66 arranged at the lower tip end
of the handle 64 is engaged with a fixation roller 67 of
the machine frame 62, so that the top rollers 14B, 15B,
16B, and 17B are held in contact with and pressed
against the bottom rollers 14A, 15A, 16A, and 17A, re-
spectively.

[0032] The cradle 61 rotatably supports the top rollers
14B, 15B, 16B, and 17B in the drafting devices 6 included
in a pair of adjacent spinning units 2. In other words, the
cradle 61 is shared by the drafting devices 6, each of
which is included in a different one of the two adjacent
spinning units 2.

[0033] The drafting device 6 according to the present
embodiment includes a suction member (a supporting
member) 71 and a blowing member 81. The suction
member 71 sucks in fiber waste scattered by the top roll-
ers 14B, 15B, 16B, and 17B. In the present embodiment,
the suction member 71 sucks in fiber waste scattered by
the front top roller 17B. As shown in FIGS. 3 to 5, the
suction member 71 includes a first suction transport tube
(atubular part) 72 and a second suction transport tube 74.
[0034] A suction port 72A is arranged on one end of
the first suction transport tube 72. Foreign matter such
as fiber waste sucked by the suction port 72A are trans-
ported through the first suction transport tube 72. The
first suction transport tube 72 is supported by a fixed part
76 of the cradle 61 via a fixing part (a resonance prevent-
ing structure) 77. The suction port 72A is positioned
downstream of the front top roller 17B and slightly above
the contact (nip) position between the front top roller 17B



7 EP 3 020 854 A1 8

and the front bottom roller 17A. The suction port 72A is
positioned so as to face the front top roller 17B. A first
connecting member 72B is arranged on the other end of
the first suction transport tube 72.

[0035] The fixing part 77 (see FIG. 5) is a plate-like
member. A main surface 77A of the fixing part 77 is fixed
tothecradle 61 (see FIGS. 3and 4) so astobe orthogonal
to (so as to intersect) the direction in which the drafting
rollers pairs 14, 15, 16, and 17 (which hereinafter may
simply be referred to as "drafting rollers") are arranged.
More specifically, the first suction transport tube 72 is
fixed to the fixed part 76, as a result of fixing members
being inserted and being fixed into insertion holes 77C
formed in the fixing part 77 and insertion holes (not
shown) formed in the cradle 61. The main surface 77A
of the fixing part 77 has formed thereon a third reinforcing
part (a resonance preventing structure) 77B that pro-
trudes in the thickness direction of the fixing part 77 to-
ward the downstream side with respect to the conveying
direction of the sliver S. The third reinforcing part 77B is
formed by applying extruding processing to the fixing part
77, which is the plate-like member, from one of the sur-
faces thereof. The thickness of the third reinforcing part
77B can be equal to or different from the thickness of
other parts that do not protrude in the thickness direction.
[0036] A not-shown second reinforcing part can be ar-
ranged on the first suction transport tube 72. More spe-
cifically, the second reinforcing part can be formed by
processing the external surface of the first suction trans-
port tube 72 and it is a part that is arranged along the
axial direction of the first suction transport tube 72. The
second reinforcing part is a reinforcing part that can be
arranged to protrude from the inside toward the outside
of the first suction transport tube 72 or can be thickened
in the thickness direction of the first suction transport tube
72.

[0037] The second suction transport tube 74 is con-
nectable to the first suction transport tube 72. The fiber
waste sucked by the suction port 72A is transported
through the second suction transport tube 74 via the first
suction transport tube 72. The second suction transport
tube 74 is fixed to the machine frame 62.

[0038] A second connecting member 74A is arranged
on one end of the second suction transport tube 74. The
second connecting member 74A is a part that enables
the second suction transport tube 74 to be connected to
and disconnected from the first connecting member 72B
of the first suction transport tube 72. When the cradle 61
is closed so as to be in the contact position, the second
connecting member 74A makes contact with the first con-
necting member 74B. When the first connecting member
72B makes contact with the second connecting member
T4A, the first suction transport tube 72 and the second
suction transport tube 74 are connected to each other.
[0039] The other end of the second suction transport
tube 74 is connected to a main tube 75. The main tube
75 is positioned on the rear side of the spinning units 2
and serves as a suction transport tube shared among
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plural the spinning units 2. The main tube 75 is connected
to a blower (a suction source) arranged in the first end
frame 5A.

[0040] The blowing member 81 removes fiber waste
accumulated in the air spinning device 7 by blowing com-
pressed air. In the present embodiment, when a yarn
disconnection and/or a yarn breakage occur in any of the
spinning units 2, the hollow guide shaft body of the air
spinning device 7 moves away (opens) from the fiber
guiding member. In that situation, the blowing member
81 removes fiber waste by blowing the compressed air
onto the air spinning device 7 (more specifically, the en-
trance of the fiber guiding member). The blowing member
81 includes a blowing outlet 82A, a first blowing tube 82,
and a second blowing tube 83.

[0041] The blowing outlet 82A is arranged on one end
of the first blowing tube 82. The blowing member 81
sends the compressed air to the blowing outlet 82A via
the first blowing tube 82 and blows the compressed air
onto the air spinning device 7. The first blowing tube 82
is positioned with respect to the corresponding one of
the first suction transport tubes 72. The other end of the
first blowing tube 82 is connected to the first connecting
member 72B.

[0042] The second blowing tube 83 is connectable to
the first blowing tube 82. The compressed air is sent to
the first blowing tube 82 and the blowing outlet 82A via
the second blowing tube 83. The second blowing tube
83 is fixed to the machine frame 62. One end of the sec-
ond blowing tube 83 is connected to the second connect-
ing member 74A. The other end of the second blowing
tube 83 is connected to a not-shown air source via a not-
shown valve.

[0043] AsshowninFIG. 6, the cradle 61 of the drafting
devices 6 according to the present embodiment includes
the roller supporting structures 90, 90, and 90, as well
as a cover part 91. The cover part 91 is formed in the
shape of a bottomless hollow box by using a metal plate
(a plate-like member). The cover part 91 includes attach-
ment parts 92 and 92.

[0044] The attachment parts 92 and 92 are parts
formed by perpendicularly bending lower parts of the lat-
eral faces of the cover part 91 outwardly and are used
to fix the cover part 91 and the roller supporting structures
90, 90, and 90 to each other. The cover part 91 and the
roller supporting structures 90, 90, and 90 are fixed to
each other as a result of inserting and fixing insertion
fixing parts 92B into insertion holes 90A, 90A, and 90A
formed in the roller supporting structures 90 and into in-
sertion holes 92A formed in the attachment parts 92 and
92.

[0045] As shown in FIG. 7A, a triangular rib (a reso-
nance preventing structure) 95 and plural first reinforcing
parts (resonance preventing structures) 96 are formed
on at least one lateral face 94 of the cover part 91. The
lateral face 94 is a face orthogonal to (intersecting) the
axial directions of the top rollers 14B, 15B, 16B, and 17B.
The lateral face 94 is formed by applying bending
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processing to the plate-like member. In other words, the
lateralface 94 is formed by applying the bending process-
ing to a position between the attachment part 92 and the
lateral face 94 and to a position between the lateral face
94 and a top face 93.

[0046] Thetriangularrib95isaribformedinthe section
to which the bending processing was applied and which
is positioned between the attachment part 92 and the
lateral face 94. As shown in FIG. 7B, the triangular rib 95
diagonally connects the attachment part 92 and the lat-
eral face 94 to each other. The triangular rib 95 is formed
at a position that overlaps with the position of the support
shaft 17D supporting the front top roller 17B (see FIG. 6)
in a planar view of the cover part 91 from above.
[0047] Asshownin FIG. 7A, each first reinforcing part
96 is formed on the lateral face 94 so as to protrude in
the thickness direction of the plate-like member forming
the lateral face 94, i.e., in the direction from the inside
toward the outside of the cover part 91. Plural first rein-
forcing parts 96 extend in the direction orthogonal to (in-
tersecting) the axial directions of the top rollers 14B, 15B,
16B, and 17B and to the direction in which the drafting
rollers are arranged. Each first reinforcing part 96 is ar-
ranged along the direction in which the drafting rollers
are arranged. The firstreinforcing parts 96 are reinforcing
parts formed by applying extruding processing to the lat-
eral face 94, which is the plate-like member, from the
rear surface thereof. The thickness of each of the first
reinforcing parts 96 can be equal to or different from the
thickness of other parts that do not protrude in the thick-
ness direction. One of the first reinforcing parts 96 is
formed at a position that overlaps the position of the sup-
port shaft 17D supporting the front top roller 17B in a
planar view of the cover part 91 from above. The first
reinforcing parts 96 can be formed by increasing the
thickness of the plate-like member in a part thereof.
[0048] Plural pressing mechanisms 100 are arranged
on the inside of the cover part 91 for the purpose of nip-
ping the sliver S between the top rollers 14B, 15B, 16B,
and 17B and the bottom rollers 14A, 15A, 16A, and 17A.
Explanation will be given below by taking the pressing
mechanism 100 of the front top rollers 17B as an exam-
ple. As shown in FIG. 8, the pressing mechanism 100
includes a spring holding frame 101, a pressing spring
102, a pressing force adjusting cam 103, and a pressing
member 104.

[0049] The spring holding frame 101 is a metal-plate
member formed around the pressing spring 102 and is
attached to the roller supporting structure 90. The spring
holding frame 101 is a hollow member whereby the press-
ing spring 102, the pressing force adjusting cam 103, and
the pressing member 104 can be housed in the space
thereof.

[0050] The pressing spring 102 is a coil spring and is
installed in the spring holding frame 101 in a compressed
state. The pressing force adjusting cam 103 is attached
to one end of the pressing spring 102, whereas the press-
ing member 104 is attached to the other end of the press-
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ing spring 102. The pressing force adjusting cam 103
includes an operating tool 105. The pressing force ad-
justing cam 103 can be expanded and compressed in
the axial directions by rotating the operating tool 105.
The operating tool 105 protrudes to the outside through
a through hole 101A formed through the spring holding
frame 101.

[0051] The pressing member 104 includes a receiving
plate 107 that is disc-shaped and that receives the end
of the pressing spring 102, as well as a pressing pin 110
that is in the shape of a round rod. A through hole 90B
is formed through the roller supporting structure 90 into
which the pressing pin 110 can be inserted. The pressing
pin 110 is inserted into the through hole 90B from above
so as to project into the inside of the roller supporting
structure 90. The through hole 90B supports the pressing
pin 110 in such a manner that the pressing pin 110 is
slidable in the longitudinal direction.

[0052] The end (the lower end) of the pressing pin 110
inserted in the through hole 90B is in contact with a center
part, in terms of the axial direction, of the support shaft
(a first rod member, a second rod member) 17D for the
front top rollers 17B so as to press the support shaft 17D
downward with an elastic force of the pressing spring
102. As aresult, itis possible to press the front top rollers
17B and 17B supported on the two ends of the support
shaft 17D against the opposing front bottom rollers 17A
and 17A, respectively.

[0053] A wave washer (a damper) 109 is arranged in
a penetrated state on the outside of the operating tool
105 of the pressing force adjusting cam 103. As shown
in FIG. 6, under a state in which the pressing mechanism
100 is housed in the cover part 91, the wave washer 109
is held as being sandwiched between the top face 101B
of the spring holding frame 101 and the top face 93 of
the cover part 91. In place of the wave washer 109, an
air damper or a hydraulic damper may be arranged.
[0054] The configuration of each of the pressing mech-
anisms 100 of the back top rollers 14B, the third top rollers
15B, and the middle top rollers 16B is the same as the
configuration of the pressing mechanism 100 of the front
top rollers 17B. Therefore, detailed explanations thereof
will be omitted. The support shafts 14D, 15D, 16D, and
17D supporting the top rollers 14B, 15B, 16B, and 17B,
respectively, are urged by the pressing springs 102 so
as to press the bottom rollers 14A, 15A, 16A, and 17A.
As a result, the sliver S can be nipped between the top
rollers 14B, 15B, 16B, and 17B and the bottom rollers
14A, 15A, 16A, and 17A.

[0055] AsshowninFIG.8,the diameter ¢ ofthe support
shaft 17D supporting the front top rollers 17B may be
arranged, preferably, to fall in the range from 8.5% to
11.5% inclusive of a distance P1 between the front top
rollers 17B provided on the two ends of the support shaft
17D and may be arranged, more preferably, to fall in the
range from 9.0% to 10.0% inclusive of the distance P1.
The distance P1 between the front top rollers 17B and
17B arranged on the two ends of the support shaft 17D
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denotes the distance between the centers of the front top
rollers 17B and 17B along the length of the support shaft
17D in the axial direction. The diameter of each of the
support shafts 14D to 16D can be equal to that of the
support shaft 17D.

[0056] As shown in FIG. 9, the rotation shaft 17C (a
third rod member) supporting the front bottom rollers 17A
is supported with respect to the machine frame 62 via
the bearings 117. The rotation shaft 17C is connected to
the driving motor 120B arranged in the second end frame
5B and is driven by the driving motor 120B. The bearings
117 are fixed to fixed parts 118 that are fixed to the ma-
chine frame 62. As a result, the rotation shaft 17C is ro-
tatably supported with respect to the fixed parts 118, i.e.,
the machine frame 62.

[0057] In the spinning machine 1 according to the
present embodiment, the two bearings 117 (e.g., a bear-
ing (a first bearing) 117A and another bearing (a second
bearing) 117B) are positioned adjacent to each other in
the axial direction of the rotation shaft 17C. The number
of the balls in the bearing 117A is different from the
number of the balls in the bearing 117B.

[0058] Next, a driving control carried out with respect
to the drafting rollers by the main controlling device 55,
which is one of the characteristic features of the present
embodiment, will be explained, with reference to FIG. 10.
The main controlling device 55 includes a Central
Processing Unit (CPU), a Read-Only Memory (ROM), a
Random Access Memory (RAM), and the like. As shown
in FIG. 10, the main controlling device 55 includes a pro-
hibiting section (a controlling section) 55A and a storage
section 55B, as conceptual parts that execute a control-
ling process with respect to the drafting rollers of the draft-
ing devices 6.

[0059] The main controlling device 55 receives a set-
ting of a rotational speed of the drafting rollers from an
operator via the input keys K. The storage section 55B
stores therein the rotational speed of the drafting rollers
per unittime, when the drafting rollers resonate with other
members (e.g., the cradle 61, the rotation shafts 14C,
15C, 16C, and 17C, the suction member 71, the bearings
117, and the like.). For example, when the drafting rollers
and any of the other members resonate with each other
while the drafting rollers are driven to rotate at a rotational
speed of 433 m/min, the rotational speeds in the range
0f433+ o m/min can be stored in the storage section 55B.
[0060] When a desired rotational speed is input by the
operator via the input keys K, the prohibiting section 55A
checks whether the input value corresponds with a value
stored in the storage section 55B. When having con-
firmed that the input value corresponds with the value
stored in the storage section 55B, the prohibiting section
55A controls the display section D so as to display that
it is not possible to set the input rotational speed. On the
contrary, when having confirmed that the input value
does not correspond with the value stored in the storage
section 55B, the prohibiting section 55A controls the driv-
ing motors (e.g., the driving motors 120A and 120B) so
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as to drive the drafting rollers at the rotational speed cor-
responding to the input value.

[0061] Advantageous effects of the drafting device 6
according to the above embodiments will be explained
below. By using the drafting device 6 according to the
present embodiment, it is possible to prevent the occur-
rence of resonance between the supporting members,
which directly or indirectly support the drafting rollers,
and the drafting rollers that may be caused by the rotation
of the drafting rollers. As a result, it is possible to prevent
degradation of the physical properties of the yarn.
[0062] Inthe above embodiments, because the lateral
face 94 of the cradle 61 is reinforced by the triangular rib
95 as shown in FIG. 7A, itis possible to reduce vibration
of the cradle 61 caused by the rotation of the top rollers
14B, 15B, 16B, and 17B. As a result, it is possible to
prevent the occurrence of resonance between the cradle
61, which serves as a supporting member, and the draft-
ing rollers that may be caused by the rotation of the draft-
ing rollers.

[0063] In the above embodiments, the first reinforcing
parts 96 are formed on the lateral face 94 of the cradle
61, as shown in FIG. 7A. Each first reinforcing part 96
extends in the direction that intersects the direction in
which vibration is applied by the top rollers 14B, 15B,
16B, and 17B. The first reinforcing parts 96 are arranged
side by side along the direction in which the vibration is
applied by the top rollers 14B, 15B, 16B, and 17B. With
these arrangements, vibration of the cradle 61 in the di-
rection in which the vibration is applied by the top rollers
14B, 15B, 16B, and 17B is inhibited. As a result, it is
possible to prevent the occurrence ofresonance between
the cradle 61, which serves as a supporting member, and
the drafting rollers that may be caused by the rotation of
the drafting rollers.

[0064] In the above embodiments, the diameter ¢ of
the support shaft 17D is, as shown in FIG. 8, arranged
to fall in the range from 8.5% to 11.5% inclusive of the
distance P1 between the front top rollers 17B and 17B
arranged on the two ends of the support shaft 17D. As a
result, it is possible to prevent the occurrence of reso-
nance between the support shaft 17D, which serves as
a supporting member, and the drafting rollers (the front
top rollers 17B) that may be caused by the rotation of the
drafting rollers.

[0065] In the above embodiments, by arranging the
wave washer 109 between the cradle 61 and the pressing
spring 102 as shown in FIG. 8, it is possible to prevent
the vibration transmitted from the support shaft 17D from
being further transmitted to the cradle 61. As a result, it
is possible to prevent the occurrence of resonance be-
tween the cradle 61, which serves as a supporting mem-
ber, and the drafting rollers that may be caused by the
rotation of the drafting rollers.

[0066] In the above embodiments, because the fixing
part 77 is reinforced by the third reinforcing part 77B as
shown in FIG. 5, it is possible to reduce vibration of the
fixing part 77 that may be caused by the rotation of the
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top rollers 14B, 15B, 16B, and 17B. As a result, it is pos-
sible to prevent the occurrence of resonance between
the suction member 71, which serves as a supporting
member, and the drafting rollers that may be caused by
the rotation of the drafting rollers.

[0067] Inthe above embodiments, as shownin FIG. 5,
the third reinforcing part 77B protruding in the direction
in which the vibration is applied by the top rollers 14B,
15B, 16B, and 17B is formed on the main surface 77A
of the fixing part 77. With this arrangement, it is possible
to inhibit the vibration of the fixing part 77 in the direction
in which the vibration is applied by the top rollers 14B,
15B, 16B, and 17B. As a result, it is possible to prevent
the occurrence of resonance between the suction mem-
ber 71, which serves as a supporting member, and the
drafting rollers that may be caused by the rotation of the
drafting rollers.

[0068] In the above embodiments, the bearing 117A
and the bearing 117B are positioned adjacent to each
other as shown in FIG. 9. The bearing 117A includes the
balls of which the number is adjusted to be different from
the number of the balls in the bearing 117B. As a result,
it is possible to prevent the occurrence of resonance be-
tween the bearings 117, which serve as supporting mem-
bers, and the drafting rollers that may be caused by the
rotation of the drafting rollers.

[0069] Inthe above embodiments, itis prohibited to set
the drafting rollers to be driven at such a rotational speed
at which the drafting rollers may resonate with at least
one of the supporting members such as the cradle 61,
the support shafts 14D, 15D, 16D, and 17D, the suction
member 71, the bearings 117, and the like. With this ar-
rangement, it is possible to prevent the occurrence of
resonance between at least one of the supporting mem-
bers such as the cradle 61, the support shafts 14D, 15D,
16D, and 17D, the suction member 71, the bearings 117,
and the like and the drafting rollers that may be caused
by the rotation of the drafting rollers.

[0070] Embodiments of the present invention have
been explained above; however, the present invention
is not to be limitedly interpreted to the above embodi-
ments.

[0071] In the above embodiments, the example is ex-
plained in which each of the drafting devices 6 includes
the cradle 61, the support shafts 14D, 15D, 16D, and
17D, the suction member 71, and the bearings 117, as
the supporting members. Explained as examples of the
resonance preventing structures are: the triangular rib
95 and the firstreinforcing parts 96 arranged on the lateral
face 94 of the cover part 91 of the cradle 61, the support
shafts 14D, 15D, 16D, and 17D of which the diameters
are adjusted, the pressing mechanism 100 provided with
the wave washer 109, the suction member 71 having the
fixing part 77 that has the third reinforcing part 77B
formed thereon, and the bearings 117A and 117B that
are positioned adjacent to each other and include the
balls in the mutually-different numbers. However, the
drafting device of the present invention does not neces-
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sarily have to include all of these components. The draft-
ing device may include any of these components that are
used in combination as appropriate.

[0072] In the above embodiments, the example is ex-
plained in which the main controlling device 55 carries
out control so that such a rotational speed at which res-
onance may occur between the drafting rollers and at
least one of the supporting members cannot be set as
the rotational speed of the drafting rollers (the drafting
roller pairs 14, 15, 16, and 17). However, the spinning
units do not necessarily have to have this function.
[0073] Inthe above embodiments, the example is ex-
plained in which the cover part 91 of the cradle 61 is
formed by the metal plate; however, the cover part 91
can be formed with cast metal. When the cover part 91
is formed with cast metal, the cradle 61 becomes more
stable because the weight of the cover part 91 increases.
As a result, it is possible to prevent the occurrence of
resonance between the cradle 61, which serves as a sup-
porting member, and the drafting rollers that may be
caused by the rotation of the drafting rollers.

[0074] In the above embodiments, the example is ex-
plained in which four roller pairs are arranged as the draft-
ing rollers. However, more or less roller pairs, such as
three pairs or five pairs may be arranged.

[0075] Inthe above embodiments, the example is ex-
plained in which the main controlling device 55 carries
out the driving control with respect to the drafting rollers
(the pairs of drafting rollers 14, 15, 16, and 17). However,
the unit controller 50 or a controller arranged for each of
the spinning units 2 may carry out such a driving control.
[0076] The air spinning device can further include a
needle that is held by the fiber guiding member so as to
protrude into the spinning chamber to prevent the twist
of the fiber bundle from being transmitted to the upstream
side of the air spinning device. Alternatively, instead of
using such a needle, the air spinning device can be con-
figured so that a downstream end part of the fiber guiding
member prevents the twist of the fiber bundle from being
transmitted to the upstream side of the air spinning de-
vice. Furthermore, in place of the configurations ex-
plained above, the air spinning device may include a pair
of air jet nozzles each of which apply a twist in opposite
directions.

[0077] In each of the spinning units 2, the yarn pooling
device 11 has the function of pulling the yarn Y from the
air spinning device 7. However, the yarn may be pulled
from the air spinning device 7 by using a delivery roller
and a nip roller. In a configuration where the yarn Y is
pulled from the air spinning device 7 by using the delivery
roller and the nip roller, a slack tube that absorbs slack
ofthe yarn'Y by using a suction air current ora mechanical
compensator may be arranged in place of the yarn pool-
ing device 11.

[0078] The spinning machine 1 is configured so that at
least one of the bottom rollers in the drafting device 6
and the traverse guide 23 are driven by the power sup-
plied from the second end frame 5B (i.e., the driving pow-
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er is shared among plural spinning units 2). However,
the various components (e.g., the drafting device, the
spinning device, the winding device, and the like) includ-
ed in each of the spinning units 2 may be driven inde-
pendently of the various components included in the oth-
er spinning units 2.

[0079] Thetensionsensor9canbe arranged upstream
of the yarn monitoring device 8 in terms of the running
direction of the yarn Y. The unit controller 50 can be ar-
ranged for each spinning unit 2. The spinning units 2
each do not necessarily have to include the waxing de-
vice 12, the tension sensor 9, and the yarn monitoring
device 8.

[0080] Although FIG. 1 illustrates the example in which
the spinning machine 1 winds yarn Y into a cheese-
shaped package P, the spinning machine 1 is also able
to wind the yarn Y into a cone-shaped package. When
the yarn Y is wound into a cone-shaped package, the
yarn may slacken due to the traversing of the yarn. How-
ever, the yarn pooling device 11 is able to absorb the
slack.

[0081] In the above embodiments, the example is ex-
plained in which the drafting device 6 is provided in the
spinning machine 1. However, the drafting device 6 can
be provided in any of other types of textile machines such
as a ring spinning frame or a drawing frame.

[0082] Accordingtoan aspect of the presentinvention,
a drafting device that drafts a fiber bundle includes plural
drafting rollers arranged in a direction in which the fiber
bundle is conveyed, the drafting rollers being arranged
as plural roller pairs, each roller pair having a top roller
and a bottom roller opposing the top roller; a supporting
member that supports the drafting rollers; and a reso-
nance preventing structure that prevents occurrence of
resonance between the drafting rollers and the support-
ing member that may be caused by rotation of the drafting
rollers.

[0083] The drafting device configured in this manner
is able to prevent the occurrence of resonance between
the supporting member, which directly or indirectly sup-
ports the drafting rollers, and the drafting rollers that may
be caused by the rotation of the drafting rollers. As a
result, itis possible to prevent degradation of the physical
properties of the yarn.

[0084] In the above drafting device, the supporting
member can include a cradle that rotatably supports the
top rollers.

[0085] The drafting device configured in this manner
is able to prevent the occurrence of resonance between
the cradle, which serves as the supporting member, and
the drafting rollers that may be caused by the rotation of
the drafting rollers.

[0086] In the above drafting device, the cradle can
have a lateral face that is formed by applying bending
processing to a plate-like member. The resonance pre-
venting structure can be atleast one of arib thatis formed
in a region including a section to which the bending
processing is applied, and first reinforcing parts each of
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which is formed by processing the lateral face and each
of which extends in a direction intersecting axial direc-
tions of the top rollers and a direction in which the roller
pairs are arranged, the first reinforcing parts being ar-
ranged side by side along the direction in which the roller
pairs are arranged.

[0087] Inthe drafting device configured in this manner,
at least the lateral face of the cradle is reinforced by the
rib or vibration of the cradle in the direction in which vi-
bration is applied by the top rollers is inhibited by the first
reinforcing parts formed on the lateral face of the cradle.
As a result, it is possible to prevent the occurrence of
resonance between the cradle, which serves as the sup-
porting member, and the drafting rollers that may be
caused by the rotation of the drafting rollers.

[0088] In the above drafting device, the supporting
member can include a first rod member that is supported
by the cradle and that rotatably supports on two ends
thereof, one of the top rollers and a top roller of an adja-
cent drafting device arranged adjacent to the drafting de-
vice in an axial direction of the top rollers, and the reso-
nance preventing structure can be realized by a dimen-
sion of a diameter of the first rod member formed so as
to fall in a range from 8.5% to 11.5% inclusive of a dis-
tance between the adjacent top rollers.

[0089] As aresult, it is possible to prevent the occur-
rence of resonance between the first rod member, which
serves as the supporting member, and the drafting rollers
that may be caused by the rotation of the drafting rollers.
[0090] Inthe above drafting device, an elastic member
that presses in a direction in which the bottom rollers are
arranged a second rod member that rotatably supports
the top rollers on two ends thereof can be arranged in
the cradle, and the resonance preventing structure can
be adamper arranged between the cradle and the elastic
member.

[0091] Inthe drafting device configured in this manner,
the damper arranged between the cradle and the elastic
member prevents vibration transmitted from the second
rod member from being further transmitted to the cradle.
As a result, it is possible to prevent the occurrence of
resonance between the cradle, which serves as the sup-
porting member, and the drafting rollers that may be
caused by the rotation of the drafting rollers.

[0092] In the above drafting device, the supporting
member can include a suction member that includes a
tubular part having a suction port arranged facing at least
one of the drafting rollers; and a fixing part configured
with a plate-like member for fixing the tubular part to the
cradle that rotatably supports the top rollers. The reso-
nance preventing structure can be at least one of a sec-
ond reinforcing part formed by processing an external
surface of the tubular part, and a third reinforcing part
formed by processing the fixing part.

[0093] Inthe drafting device configured in this manner,
because at least one of the tubular part and the fixing
partis reinforced by one or both of the second reinforcing
part and the third reinforcing part, it is possible to reduce
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vibration of the tubular part and the fixing part that may
be caused by the rotation of the top rollers. As a result,
it is possible to prevent the occurrence of resonance be-
tween the suction member, which serves as the support-
ing member, and the drafting rollers that may be caused
by the rotation of the drafting rollers.

[0094] In the above drafting device, a main surface of
the fixing part can be fixed to the cradle so as to intersect
the direction in which the drafting roller is arranged.
[0095] Inthe drafting device configured in this manner,
vibration of the fixing part in the direction in which vibra-
tion is applied by the top rollers is inhibited. As a result,
it is possible to prevent the occurrence of resonance be-
tween the suction member, which serves as the support-
ing member, and the drafting rollers that may be caused
by the rotation of the drafting rollers.

[0096] In the above drafting device, the supporting
member can include a first bearing and a second bearing
each of which rotatably supports a third rod member that
supports the bottom rollers of one of the drafting rollers
with respect to a machine frame. The first bearing and
the second bearing can be positioned adjacent to each
other, and the resonance preventing structure can be
realized by adjusting number of balls in the second bear-
ing to be different from number of balls in the first bearing.
[0097] The drafting device configured in this manner
is able to prevent the occurrence of resonance between
the bearings, which serve as the supporting member,
that may be caused by the rotation of the drafting rollers.
[0098] According to another aspect of the present in-
vention, a spinning unit includes the above drafting de-
vice; a spinning device that forms yarn by twisting the
fiber bundle drafted by the drafting device; a winding de-
vice that winds the yarn supplied thereto from the spin-
ning device into a package; and a controlling section that
prohibits the drafting rollers from being driven at such a
speed that causes the drafting rollers to resonate with
the supporting member in the drafting device.

[0099] In the spinning unit configured in this manner,
the drafting rollers are prohibited from being driven at
such a rotational speed that causes the drafting rollers
to resonate with other supporting member such as the
cradle, the first rod member, the second rod member,
the suction member, the bearings, and the like. As a re-
sult, it is possible to prevent the occurrence of resonance
between the supporting member and the drafting rollers
that may be caused by the rotation of the drafting rollers.
[0100] According to at least one aspect of the present
invention, it is possible to prevent the physical properties
ofthe yarn from being degraded. As for the physical prop-
erties of the "yarn" mentioned herein, the term "yarn" de-
notes not only yarn, but also fibers in a bundle form such
as a sliver.

[0101] In the above explanation, the meaning of "plu-
ral" also includes "a predetermined number of".
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Claims

1. A drafting device (6) adapted to draft a fiber bundle
(8), the draft device (6) comprising:

plural drafting rollers (14A, 15A, 16A, 17A, 14B,
15B, 16B, 17B) arranged successively in a di-
rection in which the fiber bundle (S) is conveyed,
the drafting rollers (14A, 15A, 16A, 17A, 14B,
15B, 16B, 17B) being arranged as plural roller
pairs (14, 15, 16, 17), each roller pair (14, 15,
16, 17) having a top roller (14A, 15A, 16A, 17A)
and abottomroller (14B, 15B, 16B, 17B) oppos-
ing the top roller (14A, 15A, 16A, 17A);

a supporting member (61; 14D, 15D, 16D, 17D;
71; 117) adapted to support the drafting rollers
(14A, 15A, 16A, 17A, 14B, 15B, 16B, 17B); and
a resonance preventing structure (95; 96; 14D,
15D, 16D, 17D; 100; 71; 117A, 117B; 109)
adapted to preventoccurrence of resonance be-
tween the drafting rollers (14A, 15A, 16A, 17A,
14B, 15B, 16B, 17B) and the supporting member
(61; 14D, 15D, 16D, 17D; 71; 117) that may be
caused by rotation of the drafting rollers (14A,
15A, 16A, 17A, 14B, 15B, 16B, 17B).

2. Thedrafting device (6) as claimed in Claim 1, where-
in the supporting member includes a cradle (61)
adapted to rotatably support the top rollers (14A,
15A, 16A, 17A).

3. Thedrafting device (6) as claimed in Claim 2, where-
in
the cradle (61) has a lateral face (94) that is formed
by applying bending processing to a plate-like mem-
ber and extending between a top face (93) of the
cradle (61) and an attachment part (92) of the cradle
(61), wherein supporting structures (90) supporting
the supporting member (61; 14D, 15D, 16D, 17D;
71; 117) are fixed to the attachment part (92), and
the resonance preventing structure is at least one of
arib (95) thatis formed in a region including a section
to which the bending processing is applied, and
first reinforcing parts (96) each of which is formed
by processing the lateral face (94) and each of which
extends in a direction intersecting axial directions of
the top rollers (14A, 15A, 16A, 17A) and a direction
in which the roller pairs (14, 15, 16, 17) are arranged,
the first reinforcing parts (96) being arranged side
by side along the direction in which the roller pairs
(14, 15, 16, 17) are arranged.

4. The drafting device (6) as claimed in Claim 2 or 3,
wherein the supporting memberincludes arod mem-
ber (14D, 15D, 16D, 17D) supported by the cradle
(61) and adapted to rotatably support on two ends
thereof, one of the top rollers (14B, 15B, 16B, 17B)
and a top roller (14B, 15B, 16B, 17B) of an adjacent
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drafting device (6) arranged adjacent to the drafting
device (6) in an axial direction of the top rollers (14B,
15B, 16B, 17B), and

the resonance preventing structure is realized by a
dimension of a diameter of the rod member (14D,
15D, 16D, 17D) formed so as to fall in a range from
8.5% to 11.5% inclusive of a distance between the
adjacent top rollers (14B, 15B, 16B, 17B).

The drafting device (6) as claimed in claim 4, wherein
the cradle (61) is provided with an elastic member
(102) adapted to press the rod member (14D, 15D,
16D, 17D) such that the two top rollers (14B, 15B,
16B, 17B) are pressed against the respective oppos-
ing bottom rollers (14A, 15A, 16A, 17A), and

the resonance preventing structure comprises a
damper (109) arranged between the cradle (61) and
the elastic member (102).

The drafting device (6) as claimed in any one of
Claims 2 and 3, further comprising a rod member
(14D, 15D, 16D, 17D) adapted to rotatably support
the top rollers (14B, 15B, 16B, 17B) on two ends
thereof,

wherein the cradle (61) is provided with an elastic
member (102) adapted to press the rod member
(14D, 15D, 16D, 17D) such that the two top rollers
(14B, 15B, 16B, 17B) are pressed against the re-
spective opposing bottom rollers (14A, 15A, 16A,
17A), and

the resonance preventing structure is a damper
(109) arranged between the cradle (61) and the elas-
tic member (102).

The drafting device (6) as claimed in any one of
Claims 2 to 6, wherein

the supporting member includes a suction member
(71) thatincludes a tubular part (72) having a suction
port (72A) arranged facing at least one of the drafting
rollers (17B), and a fixing part (77) configured with
a plate-like member for fixing the tubular part (72) to
the cradle (61), and

the resonance preventing structure is at least one of
a second reinforcing part formed by processing an
external surface of the tubular part (72), and a third
reinforcing part (77B) formed by processing the fixing
part (77).

The drafting device (6) as claimed in Claim 7, where-
in a main surface (77A) of the fixing part (77) is fixed
to the cradle (61) so as to intersect the direction in
which the drafting roller (14B, 15B, 16B, 17B) is ar-
ranged.

The drafting device (6) as claimed in any one of
Claims 1 to 8, wherein

the supporting member (117) includes a first bearing
(117A) and a second bearing (117B) each of which
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1"

rotatably supports a third rod member (17C) adapted
to support the bottom rollers 17A) of one of the draft-
ing rollers (14A, 15A, 16A, 17A) with respect to a
machine frame (62),

the first bearing (117A) and the second bearing
(117B) are positioned adjacent to each other, and
the resonance preventing structure is realized by ad-
justing a number of balls in the second bearing
(117B) to be different from a number of balls in the
first bearing (117A).

10. A spinning unit (2) comprising:

the drafting device (6) as claimed in any one of
Claims 1to 9;

a spinning device (7) adapted to form a yarn (Y)
by twisting the fiber bundle (S, F) drafted by the
drafting device (6);

a winding device (13) adapted to wind the yarn
(Y) supplied thereto from the spinning device (7)
into a package (P); and

a controlling section (50; 55) adapted to prohibit
the drafting rollers (14A, 15A, 16A, 17A, 14B,
15B, 16B, 17B) from being driven at such a
speed that causes the drafting rollers (14A, 15A,
16A, 17A, 14B, 15B, 16B, 17B) to resonate with
the supporting member (61; 14D, 15D, 16D,
17D; 71; 117) in the drafting device (6).
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