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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a yarn guide
capable of hooking a yarn and guiding the yarn.

2. Description of the Related Art

[0002] Conventionally, there is known a yarn winding
machine that winds a yarn and that includes a yarn ac-
cumulating device thattemporarily accumulates the yarn.
Such a yarn accumulating device includes a yarn accu-
mulating roller on which the yarn is accumulated and a
yarn guide that hooks and guides the yarn to the yarn
accumulating roller.

[0003] A yarn storing device disclosed in Japanese
Patent Application Laid-Open No. S59-138563 (Patent
Document 1) includes a storing roller and a yarn guide
arranged on one side in an axial direction of the storing
roller. The yarn guide includes a yarn returning ring and
a yarn returning apparatus arranged on a radially outer
side of the yarn returning ring. Because the yarn returning
ring is a ring-shaped member, and is arranged so as to
enclose a disc-shaped end plate, the entire yarn guide
is formed in a disc shape.

[0004] A yarn feeding device disclosed in Japanese
Patent Application Laid-Open No. S63-502360 (Patent
Document 2) includes a yarn accumulating drum and a
yarn guiding section arranged on one side in an axial
direction of the yarn accumulating drum. In Patent Doc-
ument 2, as an example of the yarn guiding section, a
configuration that includes a ring and a tooth or a pin
arranged on a radially inner side of the ring is disclosed.
In Patent Document 2, as another example of the yarn
guiding section, a configuration that includes a circular
disc and a tooth or a pin arranged on a radially outer side
of the disc is disclosed.

[0005] Because the disc-shaped yarn guide member
explained in Patent Documents 1 and 2 tends to be
heavy, there is room for improvement. Because the yarn
is passed through the inner side of the ring in the yarn
guiding section that includes the ring explained in Patent
Document 2, the yarn that passes over the radially outer
side of the ring cannot be guided. Because the yarn guide
member includes a part that contacts the yarn, wearing
of the yarn guide member occurs easily. Hence, prolong-
ing the operating life of the yarn guide member is desir-
able.

SUMMARY OF THE INVENTION

[0006] One object of the present invention is to provide
a yarn guide capable of guiding a yarn that comes near
from aradially outer side thereof, and that is lightin weight
and has a longer operating life. This object is achieved
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according to the invention by a yarn guide according to
claim 1, a yarn accumulating device according to claim
11 or a yarn winding machine according to claim 16.
[0007] According to one aspect of the present inven-
tion, a yarn guide for a yarn accumulating device is pro-
vided. The yarn guide includes a central part; a yarn hook-
ing member; and a connecting member. The central part
is positioned at a rotation center. The yarn hooking mem-
ber is positioned on an outer side of the central part, and
hooks a yarn and guides the yarn. The connecting mem-
ber extends outward from the central part, and connects
the central part and the yarn hooking member directly or
via another member. The yarn guide further includes an
assisting member that includes an arc-shaped portion or
a linear portion connected to an end portion of an outer
side of the connecting member and that assists in yarn
guiding performed by the yarn hooking member, or in-
cludes a plurality of the yarn hooking members and a
plurality of the connecting members.

[0008] With this configuration, because a space is
formed outside the central part when seen in the direction
of the rotating shaft, the yarn guide can be made lighter
than the disc-shaped yarn guide without a hole formed
in the disc. Moreover, because the assisting member or
the plurality of the yarn hooking members are provided,
wearing of the yarn hooking member can be reduced,
thereby prolonging operating life of the yarn guide mem-
ber.

[0009] It is preferable that the above yarn guide in-
cludes equal to or greater than two but equal to or less
than sixteen yarn hooking members.

[0010] With this configuration, the operating life of the
yarn guide can be prolonged, and the yarn guide can be
made light in weight.

[0011] Inthe above yarn guide, it is preferable that the
yarn hooking member contains a material having higher
wear resistance than that of the central part.

[0012] With this configuration, because the yarn hook-
ing member is less likely to be worn out, the operating
life of the yarn guide can be prolonged further.

[0013] Inthe above yarn guide, it is preferable that the
assisting member is formed as to entirely encircle the
central part.

[0014] With this configuration, because it is less likely
that the yarn contacts the rod-shaped connecting mem-
ber, the yarn can be prevented from getting entangled.
[0015] In the above yarn guide, it is preferable that at
least a part of each of the central part, the connecting
member, and the assisting member are positioned on a
same plane.

[0016] With this configuration, because the yarn guide
can be formed in a simple shape, the yarn guide can be
easily manufactured.

[0017] Inthe above yarn guide, it is preferable that the
connecting member is rod-shaped. With this configura-
tion, the yarn guide can be made light in weight.

[0018] In the above yarn guide, the connecting mem-
ber and the assisting member are constituted by a disk
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member in which holes are formed. With this configura-
tion, a lightweight yarn guide can be easily manufactured.
[0019] Inthe above yarn guide, it is preferable that the
yarn hooking member is hook-shaped.

[0020] With this configuration, the yarn engaged in the
yarn hooking member can be made less likely to be dis-
engaged from the yarn hooking member.

[0021] According to another aspect of the present in-
vention, a yarn accumulating device that includes the
yarn guide; and a yarn accumulating roller is provided.
The yarn accumulating roller is arranged on one side in
an axial direction that passes through the rotation center
of the yarn guide, and accumulates the yarn.

[0022] With this configuration, because the yarn guide
is light in weight and has a longer operating life, the yarn
accumulating device can be made light in weight, and
the operating life thereof can be prolonged.

[0023] Inthe aboveyarnaccumulatingdevice, itis pref-
erable that the yarn accumulating device has a configu-
ration explained below. The yarn accumulating device
includes an adjusting mechanism that adjusts resistance
required to cause the yarn guide to rotate with respect
to the yarn accumulatingroller. The adjusting mechanism
includes an operating member provided to be operated
to adjust magnitude of the resistance. The operating
memberis arranged in a space thatis formed on aradially
inner side of an outer peripheral surface of the yarn ac-
cumulating roller.

[0024] With this configuration, instead of removing the
yarn guide from the yarn accumulating roller, the oper-
ating member can be operated via an open part such as
athrough hole thatis formed in the yarn guide. Therefore,
the operation to adjust the resistance can be easily per-
formed.

[0025] Inthe aboveyarnaccumulatingdevice, itis pref-
erable that when an end portion on a side on which the
yarn guide is arranged is seen in the axial direction, at
least a part of the assisting member is positioned farther
on the outer side than an end portion of a radially outer
side of the yarn accumulating roller.

[0026] With this configuration, because the yarn can
easily contact the assisting member at the time of yarn
hooking, the success rate of the yarn hooking can be
improved.

[0027] Inthe aboveyarnaccumulatingdevice, itis pref-
erable that when the end portion on the side on which
the yarn guide is arranged is seen in the axial direction,
at least a part of the yarn hooking member is positioned
farther on aninner side than the end portion of the radially
outer side of the yarn accumulating roller.

[0028] With this configuration, the yarn engaged in the
yarn hooking member can be made less likely to be dis-
engaged from the yarn hooking member.

[0029] Inthe aboveyarnaccumulatingdevice, itis pref-
erable that at least a part of the yarn hooking member is
positioned between two end portions of the yarn accu-
mulating roller in the axial direction, and is positioned
farther on the outer side than the end portion of the ra-
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dially outer side of the yarn accumulating roller.

[0030] With this configuration, at the time of the yarn
hooking, the yarn hooked in the yarn hooking member
can be reliably guided to the yarn accumulating roller.
[0031] According to still another aspect of the present
invention, a yarn winding machine that includes the yarn
accumulating device; a yarn supplying section; and a
winding device is provided. The yarn supplying section
is arranged upstream of the yarn accumulating device in
ayarntraveling direction and supplies the yarn. The wind-
ing device is arranged downstream of the yarn accumu-
lating device in the yarn traveling direction and winds the
yarn.

[0032] With this configuration, in the yarn winding ma-
chine, the yarn accumulating device can be made light
in weight, and the operating life thereof can be prolonged.
As a result, the time during which the yarn winding ma-
chine needs to be stopped to perform maintenance of
the yarn accumulating device can be shortened, and the
operational efficiency of the yarn winding machine can
be improved.

BRIEF DESCRIPTION OF THE DRAWINGS
[0033]

FIG. 1 is a front view showing a configuration of a
spinning frame according to an embodiment of the
present invention.

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

FIG. 3 is a cross-sectional view of a yarn accumu-
lating device taken along a plane passing through a
rotation center.

FIG. 4 is a perspective view of the yarn accumulating
device.

FIG. 5 is a diagram showing a view of a side of the
yarn accumulating device on which a yarn guide is
arranged when seen in the axial direction.

FIG. 6 is a cross-sectional view of a yarn accumu-
lating device according to a first modification taken
along a plane passing through the rotation center.
FIG. 7A is a schematic diagram showing a view of a
yarn guide according a second modification when
seen in the axial direction.

FIG. 7B is a schematic diagram showing a view of a
yarn guide according a third modification when seen
in the axial direction.

FIG. 8A is a schematic diagram showing a view of a
yarn guide according a fourth modification when
seen in the axial direction.

FIG. 8B is a schematic diagram showing a view of a
yarn guide according a fifth modification when seen
in the axial direction.

FIG. 9 is a schematic diagram showing a view of a
yarn guide according a sixth modification when seen
in the axial direction.

FIG. 10 is a schematic diagram showing a view of a
yarn guide according a seventh modification when
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seen in the axial direction.
DETAILED DESCRIPTION

[0034] Exemplary embodiments of a spinning frame
(yarn winding machine) according to the present inven-
tion are explained below with reference to the accompa-
nying drawings. A spinning frame 1 shown in FIG. 1 in-
cludes a plurality of spinning units 2 arranged side-by-
side, a yarn joining cart 3, a motor box 4, and a machine-
frame controlling device 90.

[0035] The machine-frame controlling device 90 cen-
trally controls various structural components of the spin-
ning frame 1, and includes a monitor 91 and one or more
input keys 92. By performing an appropriate operation
by using the input keys 92, an operator can make settings
on a specific spinning unit 2 or all spinning units 2, and
can display on the monitor 91 the settings, the status,
and the like of a specific spinning unit 2 or all spinning
units 2.

[0036] As shown in FIG. 2, each spinning unit 2 in-
cludes, sequentially from the upstream to the down-
stream, a drafting device 7, an air spinning device (yarn
supplying section) 9, a yarn accumulating device 14, and
awinding device 96. Note that, in the present description,
terms "upstream" and "downstream" refer to upstream
and downstream in a traveling direction of a sliver 6, a
fiber bundle 8, and a spun yarn (yarn) 10 at the time of
spinning. The spinning unit 2 spins the fiber bundle 8
supplied from the drafting device 7 by the air spinning
device 9 to form the spun yarn 10. The spun yarn 10 is
wound by the winding device 96 to form a package 28.

[0037] By transporting the sliver 6 to the downstream
side by sandwiching the sliver 6 between a plurality of
drafting rollers (bottomrollers) and a plurality of opposing
rollers (top rollers), and rotating the drafting rollers in a
drafting direction, the drafting device 7 draws (drafts) the
sliver 6 so that the sliver 6 has a predetermined fiber
amount (or thickness) thereby forming the fiber bundle
8. The drafting device 7 includes, sequentially from the
upstream, four drafting rollers, namely, a back roller 21,
a third roller 22, a middle roller 24, and a front roller 25.
An apron belt 23 made of rubber is wound around the
middle roller 24. Each of the drafting rollers is driven to
rotate at a predetermined rotational speed. The drafting
device 7 includes the opposing rollers each opposing the
drafting rollers.

[0038] In a plurality of the spinning units 2, a common
driving source can be provided for the drafting rollers, or
a separate driving source can be provided for each of
the spinning units 2. The four drafting rollers can be re-
spectively driven by a separate driving section, or at least
two drafting rollers can be driven by a same driving sec-
tion.

[0039] The air spinning device 9 includes a spinning
chamber, a fiber guiding section, a swirling air current
generating nozzle, and a hollow guiding shaft. The fiber
guiding section guides the fiber bundle 8 supplied from
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the drafting device 7 into the spinning chamber. The swirl-
ing air current generating nozzle is arranged surrounding
a path on which the fiber bundle 8 travels. By injecting
air from the swirling air current generating nozzle, a swirl-
ing air current is generated in the spinning chamber. By
causing fiber ends of a plurality of fibers that constitute
the fiber bundle 8 to be reversed and whirled by the action
of the swirling air current, the spun yarn 10 is generated.
The hollow guiding shaft guides the spun yarn 10 from
the spinning chamber to the outside of the air spinning
device 9.

[0040] A yarn quality measuring device 12 and a spin-
ning sensor 13 are arranged downstream of the air spin-
ning device 9. The spun yarn 10 spun by the air spinning
device 9 passes through the yarn quality measuring de-
vice 12 and the spinning sensor 13.

[0041] The yarn quality measuring device 12 monitors
the thickness of the traveling spun yarn 10 by using a
not-shown optical sensor. Upon detecting a defect in the
spunyarn 10 (a part of the spun yarn 10 with an abnormal
thickness and the like), the yarn quality measuring device
12 transmits to a not-shown unit controller a yarn defect
detection signal. The sensor of the yarn quality measur-
ing device 12 for monitoring the thickness of the spun
yarn 10 is not limited to the optical sensor, and can be,
for example, an electrostatic capacitance sensor. The
yarn quality measuring device 12 can detect as a yarn
defect, a foreign substance that is contained in the spun
yarn 10, or can detect the presence or absence of the
spun yarn 10 instead of or in addition to the quality of the
spun yarn 10.

[0042] The spinning sensor 13 is arranged immediate-
ly downstream of the yarn quality measuring device 12.
The spinning sensor 13 can detect a tension of the spun
yarn 10 present between the air spinning device 9 and
the yarn accumulating device 14. The spinning sensor
13 transmits a detection signal indicative of the detected
tension to the unit controller. By monitoring the tension
detected by the spinning sensor 13, the unit controller
detects an abnormal portion of the spun yarn 10 such as
a weak yarn. The spinning sensor 13 can be omitted.
[0043] The yarn accumulating device 14 is arranged
downstream of the yarn quality measuring device 12 and
the spinning sensor 13. As shown in FIG. 2, the yarn
accumulating device 14 includes a yarn accumulating
roller 15, a yarn guide 17, and a motor 16.

[0044] The yarn guide 17 can hook the spun yarn 10.
At the time of starting and restarting winding of the pack-
age 28, the spun yarn 10 is not wound on the yarn accu-
mulating roller 15. In such a state, by rotating while hook-
ing the spun yarn 10, the yarn guide 17 guides the spun
yarn 10 to the yarn accumulating roller 15 (performs yarn
hooking). Accordingly, the spun yarn 10 can be wound
on the yarn accumulating roller 15.

[0045] The yarnaccumulatingroller 15 cantemporarily
accumulate a certain amount ofthe spun yarn 10 by wind-
ing the spunyarn 10 on an outer peripheral surface there-
of. By rotating the yarn accumulating roller 15 at a pre-
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determined rotational speed in a state in which the spun
yarn 10 is wound around the outer peripheral surface of
the yarn accumulating roller 15, the spun yarn 10 can be
withdrawn from the air spinning device 9 at a predeter-
mined speed and transported to the downstream side.
Because the spun yarn 10 can be temporarily accumu-
lated on the outer peripheral surface of the yarn accu-
mulating roller 15, the yarn accumulating device 14 can
function as a buffer. Accordingly, defects in which the
spinning speed of the air spinning device 9 and the wind-
ing speed (a speed at which the spun yarn 10 is wound
onto the package 28) do not match for some reason (for
example, slack and the like in the spun yarn 10) can be
eliminated. A delivery roller and a nip roller can be ar-
ranged between the air spinning device 9 and the yarn
accumulating device 14, and the spun yarn 10 can be
withdrawn from the air spinning device 9 by using such
pair of rollers.

[0046] Ayarnguide member 18 andthe winding device
96 are arranged downstream of the yarn accumulating
device 14. A waxing device can be arranged between
the yarn guide member 18 and the winding device 96,
and wax can be applied to the spun yarn 10.

[0047] The winding device 96 includes a cradle arm
97, a winding drum 98, a traverse guide 99, and a not-
shown winding drum driving motor. The cradle arm 97
rotatably supports a bobbin on which the spun yarn 10
is wound. By conveying a driving force of the winding
drum driving motor, the winding drum 98 rotates while
being in contact with an outer peripheral surface of the
bobbin or the package 28. The traverse guide 99 can
guide the spun yarn 10. In the winding device 96, the
winding drum 98 is driven by the winding drum driving
motor while causing the traverse guide 99 to perform a
reciprocating movement by a not-shown driving section.
Accordingly, by rotating the package 28 that is in contact
with the winding drum 98, the winding device 96 winds
the spun yarn 10 while traversing the spun yarn 10 to
form the package 28.

[0048] Asshownin FIGS. 1 and 2, the yarn joining cart
3 includes a yarn joining device 93, a suction pipe 94,
and a suction mouth 95. When a yarn breakage or a yarn
cut occurs in a certain spinning unit 2, the yarn joining
cart 3 travels on a not-shown rail and stops at or near
that spinning unit 2. The suction pipe 94 pivots upward
around a shaftthereof, catches the spun yarn 10 supplied
from the air spinning device 9, and guides the spun yarn
10 to the yarn joining device 93 by pivoting downward
around the shaft. The suction mouth 95 pivots downward
around a shaft thereof, catches the spun yarn 10 from
the package 28, and guides the spun yarn 10 to the yarn
joining device 93 by pivoting upward around the shaft.
The yarn joining device 93 joins the guided spun yarns
10. Accordingly, the winding device 96 can resume the
winding of the spun yarn 10.

[0049] A detailed configuration of the yarn accumulat-
ing device 14 is explained below with reference to FIGS.
3 and 4.
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[0050] The yarnaccumulatingroller 15is a roller mem-
ber in which at least the outer peripheral surface thereof
is made of a wear resistant material, and is fixed to a
motor shaft 31 of the motor 16. Assuming that a side on
which the yarn guide 17 is arranged is a tip end, and a
side on which the motor 16 is arranged is a base end,
the outer peripheral surface of the yarn accumulating roll-
er 15 includes, sequentially from the base end to the tip
end, a base end side taper part 15a, a middle roller part
15b, and a tip end side taper part 15c.

[0051] The middle roller part 15b is slightly narrower
at the tip end side, and is formed in a continuous manner
without any level difference between the base end side
taper part 15a and the tip end side taper part 15¢c. The
shape of the middle roller part 15b is not limited to such
a shape, and, for example, the diameter of the middle
roller part 15b can be constant from the base end side
to the tip end side.

[0052] The base end side taper part 15a and the tip
end side taper part 15c are moderately tapered such that
respective end surface sides have alarger diameter. The
base end side taper part 15a allows the supplied spun
yarn 10 to move smoothly from a larger diameter portion
thereof toward a smaller diameter portion thereoftoreach
the middle roller part 15b, thereby causing the spun yarn
10 to be orderly wound on the surface of the middle roller
part 15b. The tip end side taper part 15c prevents the
occurrence of a sloughing phenomenon in which the
spun yarn 10 wound on the middle roller part 15b slips
out of the yarn accumulating roller 15 at once. However,
the tip end side taper part 15¢c can be omitted.

[0053] The yarn guide 17 is arranged at the tip end
side of the yarn accumulating roller 15. As shown in FIG.
3, the yarn guide 17 is fixed to an end portion of a tip end
side of a rotating shaft 32. The rotating shaft 32 is rotat-
ably fixed to the yarn accumulating roller 15. The central
axis of the rotating shaft 32 is the same as that of the
motor shaft 31.

[0054] As shown in FIG. 3, an adjusting mechanism
60 is arranged on an inner side of the yarn accumulating
roller 15. Specifically, the adjusting mechanism 60 is ar-
ranged in a space inside the outer peripheral surface
(specifically, inside the middle roller part 15b and the tip
end side taper part 15c) of the yarn accumulating roller
15 in the radial direction thereof. The adjusting mecha-
nism 60 includes a base part 61, an adjusting bolt (op-
erating member) 62, a magnetic hysteresis member 63,
amagnet-mounting part 68, and a permanent magnet 69.
[0055] The base part 61 is fixed to the yarn accumu-
lating roller 15 and rotates integrally with the yarn accu-
mulating roller 15. The base part 61 includes a ring por-
tion 61a that is formed on a radially outer side of the
rotating shaft 32. A female thread is formed on an inner
wall surface of the ring portion 61a.

[0056] The adjusting bolt 62 includes a cylindrical por-
tion 62a that is arranged on the radially outer side of the
rotating shaft 32 and positioned on the radially inner side
of the base part 61. A male thread is formed on an outer
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peripheral surface of the cylindrical portion 62a. The male
thread of the cylindrical portion 62a is engaged with the
female thread of the base part 61. The adjusting bolt 62
includes on atip end portion thereofa head portion having
a larger diameter than that of the cylindrical portion 62a.
By manually grasping and turning the head portion of the
adjusting bolt 62, the operator can move the adjusting
bolt 62 with respect to the base part 61. The magnetic
hysteresis member 63 is arranged on an inner peripheral
surface of the cylindrical portion 62a.

[0057] The magnet-mounting part 68 is connected to
a base end side of the rotating shaft 32. The magnet-
mounting part 68 rotates integrally with the yarn guide
17. An outer diameter of the magnet-mounting part 68 is
smaller than an inner diameter of the cylindrical portion
62a of the adjusting bolt 62. The magnet-mounting part
68 can be positioned on the radially inner side of the
cylindrical portion 62a. The permanent magnet 69 is
mounted on an outer peripheral surface of the magnet-
mounting part 68.

[0058] In this manner, the magnetic hysteresis mem-
ber 63 that integrally rotates with the yarn accumulating
roller 15 and the permanent magnet 69 that integrally
rotates with the yarn guide 17 are arranged opposing
each other. With such a configuration, when the yarn
guide 17 is rotated with respect to the yarn accumulating
roller 15, resistance is generated. In other words, unless
a force larger than the generated resistance is applied,
the yarn guide 17 cannot be rotated with respect to the
yarn accumulating roller 15.

[0059] Therefore, when aforce that pulls the spun yarn
10 that is engaged in the yarn guide 17 toward the down-
stream is applied in a state in which the spun yarn 10 is
wound around the yarn accumulating roller 15, a force
that rotates the yarn guide 17 so that the spun yarn 10
is unwound from the tip end side of the yarn accumulating
roller 15 is applied to the yarn guide 17. Accordingly, if
the yarn tension on the downstream of the yarn accumu-
lating device 14 (the yarn tension between the yarn ac-
cumulating device 14 and the winding device 96) is high
enough to overcome the resistance, the yarn guide 17
rotates independently of the yarn accumulating roller 15,
thereby the spun yarn 10 is gradually unwound from the
tip end side of the yarn accumulating roller 15 via the
yarn guide 17.

[0060] On the other hand, if the yarn tension on the
downstream of the yarn accumulating device 14 is not
high enough to overcome the resistance, the yarn guide
17 rotates integrally with the yarn accumulating roller 15.
In such a case, the yarn guide 17 operates so as to pre-
vent the spun yarn 10 from being unwound from the tip
end side of the rotating yarn accumulating roller 15.
[0061] In this manner, when the yarn tension on the
downstream side increases, the yarn accumulating de-
vice 14 unwinds the spun yarn 10, and when the yarn
tension decreases (when slacking is likely to occur in the
spun yarn 10), the yarn accumulating device 14 operates
so as to stop the unwinding of the spun yarn 10. Accord-
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ingly, the yarn accumulating device 14 can remove the
slacking of the spun yarn 10 and apply appropriate ten-
sion to the spun yarn 10.

[0062] By turning the adjusting bolt 62 to change the
position of the adjusting bolt 62 (magnetic hysteresis
member 63) in the axial direction thereof, the area in
which the magnetic hysteresis member 63 and the per-
manent magnet 69 are facing one another can be
changed, resulting in change in magnitude of the resist-
ance. With the configuration explained above, the resist-
ance explained above can be adjusted by using the ad-
justing mechanism 60.

[0063] The detailed shape and configuration of the
yarn guide 17 is further explained below with reference
to FIG. 5.

[0064] As shown in FIGS. 3 to 5, the yarn guide 17
includes a rotating member 40 and a yarn hooking mem-
ber 50. The rotating member 40 is connected to the ro-
tating shaft 32 and rotates integrally with the rotating shaft
32 in the direction shown with a bold arrow in FIG. 5. The
yarn hooking member 50 is arranged on a radially outer
side end portion of the rotating member 40. The yarn
hooking member 50 guides the spun yarn 10 in a state
of being in contact with the spun yarn 10. The rotating
member 40 and the yarn hooking member 50 are ex-
plained in detail below.

[0065] AsshowninFIGS.4and 5, the rotating member
40 includes a central part 41, a connecting member 42,
and an assisting member 43. A through hole 44 is formed
in the rotating member 40. The shape of the through hole
44 is not limited to a substantially triangular shape shown
in the figures. The rotating member 40 is made of resin
and manufactured by using, for example, a mold. The
entire rotating member 40 has the same thickness, and,
when seen in a direction perpendicular to the axial direc-
tion (for example, FIG. 3), appears linear without any
curve andthe like. In other words, a part of each structural
component that constitutes the rotating member 40 (for
example, a surface of one side in the axial direction) is
positioned on the same plane.

[0066] The central part 41 is a portion positioned at a
rotation center around which the yarn guide 17 rotates.
Accordingly, the rotating shaft 32 is connected to the base
end side of the central part 41.

[0067] The connecting member 42 is a rod-shaped
member that extends from the central part 41 in the ra-
dially outward direction. In the present embodiment, four
connecting members 42 are formed. All connecting mem-
bers 42 have the same shape and are arranged at an
equal interval (90 degrees). Accordingly, when seen in
the axial direction, the connecting member 42 appears
to have the same shape (four-fold symmetry) if rotated
by 90 degrees, and naturally, appears to have the same
shape even if rotated by 180 degrees (point symmetry).
[0068] The assisting member 43 is connected to the
connecting members 42 on the radially outer side of the
rotating member 40. The assisting member 43 includes
four arc-shaped (elongated curved) portions each of that
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connects the two adjacent connecting members 42. Ac-
cordingly, the assisting member 43 is ring-shaped, and
encircles the central part41 and the connecting members
42 over the entire periphery (360 degrees). Accordingly,
when the spun yarn 10 comes near from the radially outer
side of the rotating member 40, the spun yarn 10 contacts
the assisting member 43 or the yarn hooking member 50
before contacting the central part 41 and the connecting
members 42.

[0069] When seen in the axial direction (that is, in FIG.
5), an outer peripheral surface 43a of the assisting mem-
ber 43 has a portion positioned on the radially outer side
and a portion positioned on the radially inner side with
respect to the position of the tip end side end surface of
the yarn accumulating roller 15 (tip end side taper part
15¢). In other words, each of the four arcs of the assisting
member 43 have a different center, and the positions of
all four centers also differ from that of the rotation center
ofthe rotating member 40. Because a part of the assisting
member 43 is positioned farther on the radially outer side
than the end surface of the yarn accumulating roller 15,
the assisting member 43 can more easily contact the
spun yarn 10 at the time of yarn hooking than the yarn
accumulating roller 15. Therefore, the success rate of
the yarn hooking can be improved.

[0070] Particularly, in the present embodiment, the di-
ameter of the assisting member 43 gradually becomes
smaller towards the upstream side in the rotating direc-
tion, and the portion having the smaller diameter con-
nects to the yarn hooking member 50. In other words,
when the spun yarn 10 contacts the outer peripheral sur-
face 43a, the spun yarn 10 comes near the upstream
side in the rotating direction following the rotation of the
rotating member 40, thereby the spun yarn 10 can be
smoothly moved to the yarn hooking member 50.
[0071] The center of an arc-shaped inner peripheral
surface of the assisting member 43 is the same as the
rotation center of the rotating member 40. Accordingly,
the thickness of the assisting member 43 in the radial
direction is not constant, and as the position of the outer
peripheral surface 43a shifts in the radially outward di-
rection, the thickness of the assisting member 43 increas-
es.

[0072] The through hole 44 is formed by being en-
closed with two adjacent connecting members 42 and
the assisting member 43. In the present embodiment,
because four connecting members 42 are provided, four
through holes 44 are formed. Because the connecting
members 42 and the assisting member 43 are elongate,
arelatively larger through hole 44 is formed. Accordingly,
the rotating member 40 can be made sufficiently light in
weight. Furthermore, the operator can operate the ad-
justing mechanism 60 (specifically, the adjusting bolt 62)
via the through holes (open portion) 44. Accordingly, the
resistance can be adjusted without removing the yarn
guide 17.

[0073] A mounting groove 45 is provided for mounting
the yarn hooking member 50 to the rotating member 40.
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The mounting groove 45 is formed at a position at which
the connecting member 42 and the assisting member 43
are connected. Accordingly, in the present embodiment,
the same number as that of the connecting members 42,
that is, four mounting grooves 45 are provided. The
mounting groove 45 is a mounting groove that is formed
in a shape that corresponds to the shape of the yarn
hooking member 50 (later-explained in detail).

[0074] The yarn hooking member 50 is mounted into
the mounting groove 45 of the rotating member 40. The
yarn hooking member 50 rotates integrally with the ro-
tating member 40. The yarn hooking member 50 is a part
that contacts and guides the spun yarn 10 at the time of
the yarn hooking and the yarn winding. The yarn hooking
member 50 is made of a material having higher wear
resistance (specifically, ceramic) than the rotating mem-
ber 40 (particularly, the central part 41). It is preferable
that the number of the yarn hooking members 50 is equal
to or greater than two but equal to or less than sixteen,
itis more preferable that this numberis equal to or greater
than two but equal to or less than six, and it is most pref-
erable that this number is four as explained in the present
embodiment. All the four yarn hooking members 50 have
the same configuration. As shown in FIG. 5, the yarn
hooking member 50 is substantially U-shaped (hook-
shaped), and includes a fixed portion 51, an extending
portion 52, and a retaining portion 53.

[0075] The fixed portion 51 is a linear portion and is
arranged such that a longitudinal direction thereof sub-
stantially matches the peripheral direction of the assisting
member 43. The fixed portion 51 is an innermost portion
of the yarn hooking member 50 in the radial direction of
the rotating member 40. The fixed portion 51 is inserted
in the mounting groove 45 and is fixed in the mounting
groove 45 by using adhesive. The fixed portion 51 in-
cludes, along the entire longitudinal direction, a portion
thatis inserted into the mounting groove 45 and a portion
that is exposed outside the rotating member 40. An in-
clined surface 51a is formed at one end portion (a down-
stream end portion in the rotation direction) of the fixed
portion 51. Therefore, the spun yarn 10 guided along the
outer peripheral surface 43a is smoothly inserted into the
yarn hooking member 50. Because the fixed portion 51
is longer than the retaining portion 53, the yarn hooking
member 50 can be fixed in a stable state into the mounting
groove 45.

[0076] The extending portion 52 is a portion that ex-
tends from the other end portion (an upstream side end
portion in the rotation direction) of the fixed portion 51 in
the radially outward direction of the rotating member 40.
Like the fixed portion 51, the extending portion 52, too,
includes along the entire longitudinal direction a portion
that is fixed by being inserted into the mounting groove
45 and a portion that is exposed outside the rotating
member 40. A surface on one side (a surface on the
downstream side in the rotation direction) of the extend-
ing portion 52 is curved (arc-shaped), and can guide the
spun yarn 10 without applying excessive force on the
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spun yarn 10. In a state in which the yarn guide 17 is
rotating, the spun yarn 10 does not always need to be
contacting the extending portion 52, and the spun yarn
10 may be guided by the yarn guide 17 while moving
between the extending portion 52 and the inclined sur-
face 51a (or near the inclined surface 51a (includes a
part of the assisting member 43)).

[0077] The retaining portion 53 is a linear portion con-
nected to the outer side of the extending portion 52 in
the radial direction of the rotating member 40. The re-
taining portion 53 is arranged substantially parallel to the
fixed portion 51. Only one end portion (an upstream side
end portion in the rotation direction) of the retaining por-
tion 53 is fixed by being inserted into the mounting groove
45. The other end portion (a downstream side end portion
in the rotation direction) of the retaining portion 53 in-
cludes a portion that extends in the radially inward direc-
tion. With such a configuration, the spun yarn 10 guided
by the yarn hooking member 50 can be made less likely
to be disengaged from the yarn hooking member 50.
[0078] When seen in the axial direction (that is, in FIG.
5), the yarn hooking member 50 has a part positioned on
the radially outer side (a part of the extending portion 52
and the retaining portion 53) and a part positioned on the
radially inner side (a part of the extending portion 52 and
the fixed portion 51) with respect to the position of the tip
end side end surface of the yarn accumulating roller 15
(tip end side taper part 15c). Because the yarn hooking
member 50 includes a part that is positioned on the ra-
dially outer side, it is easier for the yarn hooking member
50 to contact the spun yarn 10 at the time of the yarn
hooking than the yarn accumulating roller 15. Therefore,
the success rate of the yarn hooking can be improved.
[0079] In the present embodiment, the yarn hooking
member 50 is fixed to the rotating member 40 by using
adhesive. The yarn hooking member 50 can be removed
from the rotating member 40 by melting the adhesive by
using heat and the like. In this manner, because the yarn
hooking member 50 can be removed from the rotating
member 40, the yarn hooking member 50 can be re-
placed.

[0080] In the present embodiment, because the yarn
guide 17 includes aplurality of the yarn hooking members
50, and the load applied on each of the yarn hooking
members 50 is distributed, the operating life of the yarn
guide 17 can be prolonged. Furthermore, because the
assisting member 43 is included in the yarn guide 17, the
entangling of the spun yarn 10 in the connecting member
42 is less likely to occur. Accordingly, because of such
a configuration, too, the operating life of the yarn guide
17 can be prolonged.

[0081] Next, modifications of the embodiment ex-
plained above will be explained. In the explanation of the
present modification, structural elements having the
same or similar configuration as those explained in the
embodiment explained above are indicated by the same
reference numerals and explanation thereof may be omit-
ted. A first modification will be explained with reference
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to FIG. 6.

[0082] Inthe embodiment explained above, the rotat-
ing member 40 appears linear when seen in the direction
perpendicular to the axial direction. However, in the first
modification, a fringe portion of the rotating member 40
is benttoward the base end side of the yarn accumulating
device 14. Specifically, a part of the rotating member 40
in the radially outer direction (both end portions) is posi-
tioned between the both end portions of the yarn accu-
mulating roller 15 in the axial direction and is positioned
on the radially outer side of the yarn accumulating roller
15. The yarn hooking member 50 is arranged on both
end portions of the rotating member 40 in the radially
outer direction. The yarn hooking member 50, too, is po-
sitioned between the both ends of the yarn accumulating
roller 15 in the axial direction and is positioned on the
radially outer side of the yarn accumulating roller 15. In
other words, both end portions of the rotating member
40 in the radially outer direction and the yarn hooking
members 50 are arranged at a position away from the
plane on which the central part 41 and the connecting
members 42 are positioned. Alternatively, the yarn hook-
ing member 50 can be longer than that shown in FIG. 6,
and can be arranged such that the tip end portions of the
yarn hooking members 50 are positioned farther on an
upstream side of the tip end side taper part 15c. The tip
end portion of the yarn hooking member 50 that is posi-
tioned farther on the upstream side of the tip end side
taper part 15¢ can be linear or curved in shape. In other
words, the tip end portion of the yarn hooking member
50 can have, for example, a three-dimensional shape
thatis bentin differentdirections at a plurality of positions.
[0083] With such a configuration, atthe time of the yarn
hooking, the spun yarn 10 that is hooked on the yarn
hooking member 50 can be reliably guided to the yarn
accumulating roller 15.

[0084] Next, a second modification and a third modifi-
cation will be explained with reference to FIGS. 7A and
7B. In the embodiment explained above, the assisting
member 43 is arc-shaped; however, the assisting mem-
ber 43 according to the present modifications can be po-
lygonal in shape. The assisting member 43 can be trian-
gular as shown in FIG. 7A, rectangular as shown in FIG.
7B, or polygonal having five or more sides. In such a
configuration, the assisting member 43 is not arc-shaped
butlinearin shape. In a case where the assisting member
43 is polygonal, as shown in FIGS. 7A and 7B, the yarn
hooking member 50 is attached to each vertex and the
connecting member 42 is formed so as to extend toward
the respective vertex. Even in the second and the third
modifications, because the yarn guide 17 includes the
assisting member 43 and the plurality of the yarn hooking
members 50, the operating life of the yarn guide 17 can
be prolonged similar to the embodiments explained
above. Because the through hole 44 is formed in the yarn
guide 17 (because a space is formed on the radially outer
side of the central part 41), the yarn guide 17 can be
made light in weight.
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[0085] Next, a fourth modification and a fifth modifica-
tion will be explained with reference to FIGS. 8A and 8B.
The yarn guide 17 explained in the above embodiments
includes the assisting member 43; however, as long as
the yarn guide 17 includes a plurality of the connecting
members 42 and a plurality of the yarn hooking members
50, the assisting member 43 can be omitted. The yarn
guide 17 can include two connecting members 42 and
two yarn hooking members 50 as shown in FIG. 8A, can
include three connecting members 42 and three yarn
hooking members 50 as shown in FIG. 8B, or can include
four or more connecting members 42 and four or more
yarn hooking members 50. Even in the fourth and fifth
modifications, because the yarn guide 17 includes the
plurality of the yarn hooking members 50, the operating
life of the yarn guide 17 can be prolonged. Because a
space is formed on the radially outer side of the central
part 41 in the yarn guide 17, the yarn guide 17 can be
made light in weight. Because the assisting member 43
is omitted in the fourth and fifth modifications, an open
portion (notch) is formed between the adjacent connect-
ing members 42 in the peripheral direction. Accordingly,
the operator can operate the adjusting mechanism 60 (in
detail, the adjusting bolt 62) via the open portion.
[0086] Next, a sixth modification will be explained with
reference to FIG. 9. In the embodiments explained
above, the yarn guide 17 includes the plurality of the con-
necting members 42; however, as long as the yarn guide
17 includes the assisting member 43, as shown in FIG.
9, the yarn guide 17 can include only one connecting
member 42 and one yarn hooking member 50. In such
a configuration, because the center of gravity of the yarn
guide 17 deviates from the rotation center, a weight 81
can be arranged across the rotation center on the oppo-
site side of the yarn hooking member 50. Even in the
sixth modification, because the yarn guide 17 includes
the assisting member 43, the operating life of the yarn
guide 17 can be prolonged. Because the through hole
44 is formed in the yarn guide 17, the yarn guide 17 can
be made light in weight.

[0087] Next, a seventh modification will be explained
with reference to FIG. 10. In the embodiments explained
above, the assisting member 43 encircles the central part
41 in 360 degrees; however, the assisting member 43
can encircle a part of the central part 41. As shown in
FIG. 10, the assisting member 43 can be arranged at a
fixed interval (90 degrees interval). Even in the seventh
modification, because the yarn guide 17 includes the as-
sisting member 43 and a plurality of the yarn hooking
members 50, the operating life of the yarn guide 17 can
be prolonged like in the embodiments explained above.
Because the through hole 44 is formed in the yarn guide
17, the yarn guide 17 can be made light in weight.
[0088] Accordingtoan aspect of the presentinvention,
the yarn guide 17 for the yarn accumulating device 14
having the following configuration is provided. That is,
the yarn guide 17 includes the central part 41, the yarn
hooking member 50, and the connectingmember42. The
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central part 41 is positioned at the rotation center. The
yarn hooking member 50 is positioned on the radially
outer side of the central part 41, and is operative in hook-
ing the spun yarn 10 and guiding the hooked spun yarn
10. The connecting member 42 is formed so as to extend
from the central part 41 in the radially outward direction,
and connects the central part 41 and the yarn hooking
member 50 directly or via another member. The yarn
guide 17 includes an arc-shaped or a linear portion con-
nected to the end portion of the radially outer side of the
connecting member 42. The yarn guide 17 further in-
cludes the assisting member 43 that assists in the guiding
of the spun yarn 10 performed by the yarn hooking mem-
ber 50, or the plurality of the yarn hooking members 50
and the plurality of the connecting members 42.

[0089] Accordingly, because the space is formed on
the radially outer side of the central part 41 when seen
in the direction of the rotating shaft, the yarn guide 17
can be made lighter than the disc-shaped yarn guide 17.
Because the yarn guide 17 includes the assisting mem-
ber 43 or the plurality of the yarn hooking members 50,
wearing of the yarn hooking members 50 can be reduced,
thereby making it possible to prolong the operating life
of the yarn guide 17.

[0090] The yarn guide 17 according to the presentem-
bodiment includes equal to or greater than two but equal
to or less than sixteen yarn hooking members 50.
[0091] Accordingly, the operating life of the yarn guide
17 can be prolonged and the yarn guide 17 can be made
light in weight.

[0092] In the yarn guide 17 according to the present
embodiment, the yarn hooking member 50 contains a
material having higher wear resistance than that of the
central part 41.

[0093] Accordingly, because the yarn hooking member
50 becomes less likely to be worn out, the operating life
of the yarn guide 17 can be further prolonged.

[0094] In the yarn guide 17 according to the present
embodiment, the assisting member 43 is formed so as
to entirely encircle the central part 41.

[0095] Accordingly, because it is less likely that the
spun yarn 10 contacts with the rod-shaped connecting
member 42, the spun yarn 10 can be prevented from
getting entangled.

[0096] In the yarn guide 17 according to the present
embodiment, at least a part of each of the central part
41, the connecting member42, and the assisting member
43 are positioned on the same plane.

[0097] Accordingly, because the yarn guide 17 can be
formed in a simple shape, the yarn guide 17 can be easily
manufactured.

[0098] In the yarn guide 17 according to the present
embodiment, itis preferable that the connecting member
42 is rod-shaped. Accordingly, the yarn guide 17 can be
made light in weight.

[0099] In the yarn guide 17 according to the present
embodiment, the connecting member 42 and the assist-
ing member 43 are constituted by a disc with a hole



17 EP 3 447 015 A1 18

formed therein. Accordingly, a lightweight yarn guide 17
can be easily manufactured.

[0100] In the yarn guide 17 according to the present
embodiment, the yarn hooking member 50 is hook-
shaped.

[0101] Accordingly, the spun yarn 10 engaged in the
yarn hooking member 50 can be made less likely to be
disengaged from the yarn hooking member 50.

[0102] The yarn accumulating device 14 according to
the present embodiment includes the adjusting mecha-
nism 60 that adjusts the resistance required for causing
the yarn guide 17 to rotate with respect to the yarn ac-
cumulating roller 15. The adjusting mechanism 60 in-
cludes the adjusting bolt 62 provided for an operation to
adjustthe magnitude of the resistance. The adjusting bolt
62 is arranged in a space that is formed on the radially
inner side of the outer peripheral surface of the yarn ac-
cumulating roller 15.

[0103] Accordingly, the adjusting bolt 62 can be oper-
ated via the open part such as the through hole 44 and
the notch that is formed in the yarn guide 17, without
removing the yarn guide 17 from the yarn accumulating
roller 15. Therefore, the operation to adjust the resistance
can be performed efficiently.

[0104] In the yarn accumulating device 14 according
to the present embodiment, when the end portion on a
side on which the yarn guide 17 is arranged is seen in
the axial direction, at least a part of the assisting member
43 is positioned farther on the outer side than an end
portion of the radially outer side of the yarn accumulating
roller 15.

[0105] Accordingly, because the spunyarn 10 can eas-
ily contact the assisting member 43 at the time of the
yarn hooking, the success rate of the yarn hooking can
be improved.

[0106] In the yarn accumulating device 14 according
to the present embodiment, when the end portion on the
side on which the yarn guide 17 is arranged is seen in
the axial direction, at least a part of the yarn hooking
member 50 is positioned farther on the inner side than
the end portion of the radially outer side of the yarn ac-
cumulating roller 15.

[0107] Accordingly, the spun yarn 10 engaged in the
yarn hooking member 50 can be made less likely to be
disengaged from the yarn hooking member 50.

[0108] In the yarn accumulating device 14 according
to the present embodiment, at least a part of the yarn
hooking member 50 is positioned between the both end
portions of the yarn accumulating roller 15 in the axial
direction, and is positioned farther on the outer side than
the end portion of the radially outer side of the yarn ac-
cumulating roller 15.

[0109] Accordingly, the spun yarn 10 hooked on the
yarn hooking member 50 can be reliably guided to the
yarn accumulating roller 15 at the time of the yarn hook-
ing.

[0110] Exemplary embodiments and modifications
(hereinafter simply referred to as "the above embodi-
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ments") of the present invention are explained above.
The configurations explained above, however, can be
modified as explained below.

[0111] Inthe above embodiments, alayoutis such that
the package 28 is formed below the air spinning device
9; however, a layout in which the package 28 is formed
above the air spinning device 9 can be used.

[0112] In the above embodiments, the rotating mem-
ber 40 is made of resin; however, the rotating member
40 can be made of metal (for example, lightweight metal
such as aluminum). The rotating member 40 according
to the above embodiments is solid; however, the rotating
member 40 can be hollow inside. Two plates that consti-
tute one side and the other side of the axial direction that
passes through the rotation center of the rotating member
40 can be provided, and these two plates can be con-
nected by a beam member having a truss structure. Al-
ternatively, the rotating member 40 can be constituted
by two plates and an intermediate layer that is arranged
between the two plates and is made by using a material
that is different from that of the plates.

[0113] In the above embodiments, the yarn hooking
member 50 is arranged on a line that extends from the
connecting member 42; however, as long as the con-
necting member 42 and the yarn hooking member 50 are
connected directly or via another member (as long as the
connecting member 42 and the yarn hooking member 50
rotate integrally), the yarn hooking member 50 can be
arranged at a different position. For example, in FIG. 5,
the connecting member 42 can be formed so as to extend
towards a portion between the yarn hooking members
50 that are arranged side-by-side in the peripheral direc-
tion. In such a configuration, the yarn hooking member
50 is connected to the connecting member 42 via the
assisting member 43.

[0114] In the above embodiments, the yarn hooking
member 50 is made of ceramic; however, as long as the
yarn hooking member 50 contains a material that has
higher wear resistance than that of the central part 41, a
material other than ceramic can be used for the yarn
hooking member 50. For example, the yarn hooking
member 50 can be made of metal and coated with hard
chrome, diamond-like carbon, and the like. The yarn
hooking member 50 can be made of metal or resin. In
the above embodiments, the yarn hooking member 50
is detachable from the rotating member 40; however, the
yarn hooking member 50 can be formed integrally with
the rotating member 40 and can be non-detachable.
[0115] Inthe above embodiments, only the yarn accu-
mulating roller 15 among the yarn accumulating roller 15
and the yarn guide 17 is driven by the motor 16; however,
the yarn accumulating roller 15 and the yarn guide 17
can be individually driven by separate motors.

[0116] Inthe above embodiments, the adjusting mech-
anism 60 is arranged in the yarn accumulating device
14; however, the adjusting mechanism 60 can be omit-
ted.

[0117] In the above embodiments, a space is formed
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between the yarn guide 17 and an internal space of the
yarn accumulating roller 15. Therefore, by grasping a
center of the yarn guide 17, the operator can easily attach
/ detach the yarn guide 17 to/ from the yarn accumulating
roller 15, and remove the yarn accumulating device 14
from the spinning unit 2. Moreover, by arranging the mo-
tor 16 in the internal space of the yarn accumulating roller
15, the motor 16, too, can be removed from the tip end
side taper part 15c after the yarn guide 17 is removed.
[0118] In the yarn guide 17, the connecting member
42 and the assisting member 43 can be constituted by a
disc with a hole formed therein. Accordingly, a lightweight
yarn guide 17 can be easily manufactured.

[0119] The scope of application of the present inven-
tion is not limited to the spinning frame, and can be ap-
plied to other spinning machines. The present invention
can also be applied to other yarn winding machines (such
as automatic winders, and open end spinning machines)
as long as the configuration thereof includes a yarn ac-
cumulating device. Other than yarn winding machines,
the present invention can also be applied to looms that
include a yarn accumulating device.

[0120] The drawings used in the explanation of the
above embodiments can be schematic diagrams, and
each configuration can have a different shape than the
shape shown in the drawings. For example, the fixed
portion 51 of the yarn hooking member 50 can be longer
or shorter than that shown in FIG. 5. When the fixed por-
tion 51 is longer, in addition to having a substantially lin-
ear portion shown in FIG. 5, the fixed portion 51 can also
include a part that is curved along the assisting member
43. Alternatively, the fixed portion 51 can be arranged so
as to be further inclined toward the outer periphery of the
tip end side taper part 15c than that shownin FIG. 5. The
position of a first end portion (an end portion on the in-
clined surface 51a side in FIG. 5) of the yarn hooking
member 50 can be nearer the central part 41 of the yarn
guide 17 than that of a second end portion (an end portion
on the extending portion 52 side) thereof. In such a con-
figuration, when the yarn accumulating device 14 is seen
from the tip end side taper part 15c¢ side, the extending
portion 52 can be arranged farther on the outer side than
the tip end side taper part 15c. Alternatively, the fixed
portion 51 that is shown as substantially linear in FIG. 5
can include a concave part that is formed facing toward
the outer periphery.

[0121] Inthe above explanation, the meaning of "a plu-
rality of" also includes "a predetermined number of".
[0122] Disclosed is a yarn guide (17) which includes a
central part (41), a yarn hooking member (50), and a
connecting member (42). The central part is positioned
at a rotation center. The yarn hooking member is posi-
tioned on a radially outer side of the central part, and is
operative in hooking a spun yarn (10) and guiding the
hooked spun yarn. The connecting member is formed so
as to extend from the central part in the radially outward
direction, and connects the central part and the yarn
hooking member directly or via another member. The
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yarn guide further includes an assisting member (43) that
includes an arc-shaped or linear portion connected to an
end portion of the radially outer side of the connecting
member, and assists in yarn guiding performed by the
yarn hooking member, or includes a plurality of the yarn
hooking members and a plurality of the connecting mem-
bers.
[0123] Further disclosed are the following items:

1. A yarn guide (17) for a yarn accumulating device
(14) comprising:

a central part (41) that is positioned at a rotation
center;

at least one yarn hooking member (50) that is
positioned on an outer periphery of the yarn
guide (17), and that is adapted to hook a yarn
(10) and to guide the yarn (10); and

at least one connecting member (42) that ex-
tends outward from the central part (41), wherein
said yarn hooking member (50) is connected to
the central part (41) via said connecting member
(42),

characterized in that

the yarn guide (17) further includes an assisting
member (43) that includes an arc-shaped por-
tion or a linear portion connected to an end por-
tion of an outer side of the connecting member
(42) and preferably extends in a circumferential
direction ofthe yarnguide (17), and thatis adapt-
ed to assist in yarn guiding performed by the
yarn hooking member (50).

2. The yarn guide according to item 1, wherein said
yarn hooking member (50) is connected to the cen-
tral part (41) via said assisting member (43).

3. Theyarnguide accordingtoitem 1 or 2, comprising
a plurality of said yarn hooking members (50) which
preferably are located displaced with respectto each
other in a circumferential direction of the yarn guide
(17), or/land comprising a plurality of said connecting
members (42) which preferably are located dis-
placed with respect to each other in a circumferential
direction of the yarn guide (17) or/and comprising a
plurality of said assisting members (43) which pref-
erably are located displaced with respect to each
other in a circumferential direction of the yarn guide
17).

4. A yarn guide (17) for a yarn accumulating device
(14) comprising:

a central part (41) that is positioned at a rotation
center;
at least one yarn hooking member (50) that is
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positioned on an outer side of the central part
(41), and that is adapted to hook a yarn (10) and
to guide the yarn (10); and

at least one connecting member (42) that ex-
tends outward fromthe central part (41), wherein
said yarn hooking member (50) is connected to
the central part (41)via said connecting member
(42),

characterized in that

the yarn guide (17) includes a plurality of said
yarn hooking members (50) and a plurality of
said connecting members (42), which preferably
are located displaced with respect to each other
in a circumferential direction of the yarn guide
(17).

5. The yarn guide, wherein each of said connecting
members (50) has a respective yarn hooking mem-
ber (50) which is connected to an end portion of an
outer side of the respective connecting member (42).

6. The yarn guide (17) according to any of items 1
to 5, that includes equal to or greater than two but
equal to or less than sixteen yarn hooking members
(50).

7. The yarn guide (17) according to any of items 1
to 6, wherein the yarn hooking member (50) contains
a material having higher wear resistance than that
of the central part (41).

8. The yarn guide (17) according to any one of items
1to 7, wherein the assisting member (43) is formed
as to entirely encircle the central part (41).

9. The yarn guide (17) according to any one of items
1 to 8, wherein at least a part of each of the central
part (41), the connecting member (42), and the as-
sisting member (43) are positioned on a same plane.

10. Theyarn guide (17) according to any one of items
1 to 9, wherein the connecting member (42) is rod-
shaped or the yarn hooking member (50) is hook-
shaped.

11. Theyarn guide (17) according to any one of items
1to 9, wherein the connecting member (42) and the
assisting member (43) are constituted by a disk
member in which holes are formed.

12. A yarn accumulating device (14) comprising:

the yarn guide (17) according to any one of items
1to 11; and

a yarn accumulating roller (15) that is arranged
on one side in an axial direction that passes
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through the rotation center of the yarn guide
(17), and that is adapted to accumulate the yarn
(10).

13. The yarn accumulating device (14) according to
item 12 comprising:

an adjusting mechanism (60) adapted to adjust
resistance required to cause the yarn guide (17)
to rotate with respect to the yarn accumulating
roller (15), wherein

the adjusting mechanism (60) includes an oper-
ating member (62) provided to be operated to
adjust magnitude of the resistance, wherein
the operating member (62) is arranged in a
space that is formed on a radially inner side of
an outer peripheral surface of the yarn accumu-
lating roller (15).

14. The yarn accumulating device (14) according to
item 12 or 13, wherein, when an end portion on a
side on which the yarn guide (17) is arranged is seen
in the axial direction, at least a part of the assisting
member (43) is positioned further on the outer side
than an end portion of a radially outer side of the
yarn accumulating roller (15).

15. The yarn accumulating device (14) according to
any one of items 12 to 14, wherein, when the end
portion on the side on which the yarn guide (17) is
arranged is seen in the axial direction, at least a part
of the yarn hooking member (50) is positioned further
on an inner side than the end portion of the radially
outer side of the yarn accumulating roller (15).

16. The yarn accumulating device (14) according to
any one of items 12 to 15, wherein, at least a part of
the yarn hooking member (50) is positioned between
two end portions of the yarn accumulating roller (15)
in the axial direction, and is positioned further on the
outer side than the end portion of the radially outer
side of the yarn accumulating roller (15).

17. A yarn winding machine comprising:

the yarn accumulating device (14) according to
any one of items 12 to 16;

a yarn supplying section (9) that is arranged up-
stream of the yarn accumulating device (14) in
a yarn traveling direction, and that is adapted to
supply the yarn (10); and

a winding device (96) that is arranged down-
stream of the yarn accumulating device (14) in
the yarn traveling direction, and that is adapted
to wind the yarn (10).
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Claims

1.

Avyarn guide (17) for a yarn accumulating device (14)
comprising:

a central part (41) that is positioned at a rotation
center;

at least one yarn hooking member (50) that is
positioned on an outer periphery of the yarn
guide (17), and that is adapted to hook a yarn
(10) and to guide the yarn (10); and

at least one connecting member (42) that ex-
tends outward fromthe central part (41), wherein
said yarn hooking member (50) is connected to
the central part (41) via said connecting member
(42),

characterized in that

the yarn guide (17) further includes an assisting
member (43) that includes an arc-shaped por-
tion or a linear portion connected to an end por-
tion of an outer side of the connecting member
(42) and preferably extends in a circumferential
direction ofthe yarn guide (17), and thatis adapt-
ed to assist in yarn guiding performed by the
yarn hooking member (50),

or characterized in that

the yarn guide (17) includes a plurality of said
yarn hooking members (50) and a plurality of
said connecting members (42), which preferably
are located displaced with respect to each other
in a circumferential direction of the yarn guide
(17).

The yarn guide (17) according to claim 1, wherein
said yarn hooking member (50) is connected to the
central part (41) via said assisting member (43).

The yarn guide (17) according to claim 1 or 2, com-
prising a plurality of said yarn hooking members (50)
which preferably are located displaced with respect
to each otherin a circumferential direction of the yarn
guide (17), or/and comprising a plurality of said con-
necting members (42) which preferably are located
displaced with respect to each other in a circumfer-
ential direction of the yarn guide (17) or/and com-
prising a plurality of said assisting members (43)
which preferably are located displaced with respect
to each otherin a circumferential direction of the yarn
guide (17).

The yarn guide (17) according to claim 1, wherein
each of said connecting members (42) has a respec-
tive yarn hooking member (50) which is connected
to an end portion of an outer side of the respective
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10.

1.

12.

13.

connecting member (42).

The yarn guide (17) as claimed in any of Claims 1
to 4, that includes equal to or greater than two but
equal to or less than sixteen yarn hooking members
(50).

The yarn guide (17) as claimed in any of Claims 1
to 5, wherein the yarn hooking member (50) contains
a material having higher wear resistance than that
of the central part (41).

The yarn guide (17) as claimed in any one of Claims
1 to 6, wherein the assisting member (43) is formed
as to entirely encircle the central part (41).

The yarn guide (17) as claimed in any one of Claims
1 to 7, wherein at least a part of each of the central
part (41), the connecting member (42), and the as-
sisting member (43) are positioned on a same plane.

The yarn guide (17) as claimed in any one of Claims
1 to 8, wherein the connecting member (42) is rod-
shaped or/and wherein the yarn hooking member
(50) is hook-shaped.

The yarn guide (17) as claimed in any one of Claims
110 9, wherein the connecting member (42) and the
assisting member (43) are constituted by a disk
member in which holes are formed.

A yarn accumulating device (14) comprising:

the yarn guide (17) as claimed in any one of
Claims 1 to 10; and

a yarn accumulating roller (15) that is arranged
on one side in an axial direction that passes
through the rotation center of the yarn guide
(17), and that is adapted to accumulate the yarn
(10).

The yarn accumulating device (14) as claimed in
Claim 11 comprising:

an adjusting mechanism (60) adapted to adjust
resistance required to cause the yarn guide (17)
to rotate with respect to the yarn accumulating
roller (15), wherein

the adjusting mechanism (60) includes an oper-
ating member (62) provided to be operated to
adjust magnitude of the resistance, wherein

the operating member (62) is arranged in a
space thatis formed on aradially inner side
of an outer peripheral surface of the yarn
accumulating roller (15).

The yarn accumulating device (14) as claimed in



14.

15.

16.

25 EP 3 447 015 A1

Claim 11 or 12, wherein, when an end portion on a
side on which the yarn guide (17) is arranged is seen
in the axial direction, at least a part of the assisting
member (43) is positioned further on the outer side
than an end portion of a radially outer side of the
yarn accumulating roller (15).

The yarn accumulating device (14) as claimed in any
one of Claims 11 to 13, wherein, when the end por-
tion on the side on which the yarn guide (17) is ar-
ranged is seen in the axial direction, at least a part
ofthe yarn hooking member (50) is positioned further
on an inner side than the end portion of the radially
outer side of the yarn accumulating roller (15).

The yarn accumulating device (14) as claimed in any
one of Claims 11 to 14, wherein, at least a part of
the yarn hooking member (50) is positioned between
two end portions of the yarn accumulating roller (15)
in the axial direction, and is positioned further on the
outer side than the end portion of the radially outer
side of the yarn accumulating roller (15).

A yarn winding machine comprising:

the yarn accumulating device (14) as claimed in
any one of Claims 11 to 15;

a yarn supplying section (9) thatis arranged up-
stream of the yarn accumulating device (14) in
ayarn traveling direction, and that is adapted to
supply the yarn (10); and

a winding device (96) that is arranged down-
stream of the yarn accumulating device (14) in
the yarn traveling direction, and that is adapted
to wind the yarn (10).
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