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(54) YARN JOINING DEVICE

(57) A yarn joining device (41) includes two untwist-
ing pipes (66), a twisting member (63), and two flexure
guide members (81). Each of the untwisting pipes (66)
untwists a yarn end that entered therein by applying air
current to the yarn end. A swirling chamber (67) that per-
forms yarn joining by applying air current to the untwisted

yarn ends is formed in the twisting member (63). A guide
surface (83) that guides the yarn end before the yarn end
pulled out from the corresponding untwisting pipe (66)
arrives at the swirling chamber (67) is formed in each of
the flexure guide members (81).



EP 3 505 472 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a yarn joining
device that untwists a yarn and then twists and joins the
yarn.

2. Description of the Related Art

[0002] Conventionally, a yarn joining device provided
in a yarn winding machine such as a spinning machine
and that joins yarn ends of a yarn that has been discon-
tinued for some reason during winding of the yarn is
known in the art. For example, Japanese Utility Model
Laid-Open No. H2-2365 discloses such a yarn joining
device.
[0003] Japanese Utility Model Laid-Open No. H2-2365
discloses a yarn joining device including a pair of untwist-
ing pipes and a yarn joining member. A pair of slits is
formed in an edge of an opening of each of the untwisting
pipes. The slits are separated by 180 degrees from each
other whereby the slits oppose each other. Air jetting
holes for jetting air in the depth direction of the untwisting
pipe are formed inside each of the untwisting pipes.
[0004] In this yarn joining device, the yarn is held by
positioning the yarn ends in the slits of the untwisting pipe.
[0005] With this configuration, in the yarn joining device
disclosed in Japanese Utility Model Laid-Open No.
H2-2365, because coming off of the yarn can be prevent-
ed and the yarn can be untwisted surely, the yarn joining
can be performed surely.
[0006] However, when the yarn joining device dis-
closed in Japanese Utility Model Laid-Open No. H2-2365
is used to perform the yarn joining of, for example, a yarn
(elastic yarn) having an elastic core yarn and a non-elas-
tic coating yarn coated on the core yarn, because the
core yarn may expand and shrink, there are instances
where guiding of the yarn ends in the yarn joining hole
fails. Moreover, if the core yarn shrinks, there are instanc-
es where only the coating yarns are guided to the yarn
joining hole whereby the yarn joining of only the coating
yarns happens with the core yarns absent. Thus, there
is room for improvement in the yarn joining device dis-
closed in Japanese Utility Model Laid-Open No. H2-2365
whereby the yarn joining of the elastic yarn can be per-
formed correctly.

SUMMARY OF THE INVENTION

[0007] The present invention was made in view of the
above discussion. One object of the present invention is
to provide a yarn joining device that prevents failure in
the yarn joining of an elastic yarn.
[0008] The problem to be solved by the invention is
explained above and the means for solving the problem

and the advantages thereof are as explained below.
[0009] According to one aspect of the present inven-
tion, a yarn joining device having the following configu-
ration is provided. That is, the yarn joining device includes
two untwisting pipes, a yarn joining section, and a yarn
guide section corresponding to each of the untwisting
pipes. The untwisting pipe is configured as a hollow mem-
ber and the untwisting pipe untwists a yarn end that en-
tered therein by applying air current to the yarn end. The
yarn joining section has an air chamber in which yarn
joining of untwisted yarn ends is performed by applying
air current to the yarn ends. A guide surface that guides
the yarn end pulled out from the corresponding untwisting
pipe before the yarn end arrives in the air chamber is
formed in the yarn guide section. An opening from which
the yarn end pulled out from the untwisting pipe is pushed
into the air chamber is formed in the yarn joining section.
When seen from a length direction of the untwisting pipe,
the guide surface extends from the untwisting pipe and
makes a first angle that is larger than zero degrees with
respect to an opening surface of the opening. The first
angle is smaller than a second angle that an imaginary
line connecting a center of the untwisting pipe and an
edge of the opening of the yarn joining section that is
nearest to the untwisting pipe makes with the opening
surface.
[0010] The above and other objects, features, advan-
tages and technical and industrial significance of this in-
vention will be better understood by reading the following
detailed description of presently preferred embodiments
of the invention, when considered in connection with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

FIG. 1 is a side view indicating an overall configura-
tion of a winder unit according to an embodiment of
the present invention.
FIG. 2 is a perspective view of a part of a yarn joining
device.
FIG. 3 is a schematic cross-section taken parallel to
a side face of the yarn joining device and indicates
a state in which, after a yarn is discontinued, an upper
yarn and a lower yarn are guided to the yarn joining
device.
FIG. 4 is a schematic cross-section taken parallel to
a side face of the yarn joining device and indicates
a state in which the upper yarn and the lower yarn
are shifted by a yarn shifting lever from the state
thereof shown in FIG. 3.
FIG. 5 is a schematic cross-section taken parallel to
a side face of the yarn joining device and indicates
a state in which the upper yarn and the lower yarn
are cut from the state thereof shown in FIG. 4, and
untwisting of yarn ends is performed by an untwisting
pipe.
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FIG. 6 is a schematic cross-section taken parallel to
a side face of the yarn joining device and indicates
a state in which the yarn ends are pulled by the yarn
shifting lever from the untwisting pipe from the state
thereof shown in FIG. 5 and twisting of the yarn ends
is performed by a first twisting member.
FIG. 7 is a perspective view of a part of the yarn
joining device indicating a flexure guide member.
FIG. 8 is a view for explaining an angle of a guide
groove of the flexure guide member and a contact
of the yarns with each other.

DETAILED DESCRIPTION

[0012] Exemplary embodiments of the present inven-
tion are explained below with reference to the accompa-
nying drawings. FIG. 1 is a side view indicating an overall
configuration of a winder unit 1 including a yarn joining
device 41 according to an embodiment of the present
invention. FIG. 2 is a perspective view of a part of the
yarn joining device 41.
[0013] An automatic winder (textile machine) of the
present embodiment includes a plurality of winder units
1 shown in FIG. 1. Each winder unit 1 unwinds a yarn 21
from a yarn supplying bobbin 20 and winds the yarn 21
on a winding bobbin 22. The winding bobbin 22 with the
yarn 21 wound thereon will be called a package 23. In
the following explanation, "upstream" and "downstream"
respectively refer to the upstream and the downstream
in a traveling direction of the yarn 21.
[0014] The winder unit 1 mainly includes a frame 24,
a yarn supplying section 25, and a winding section 26.
[0015] The frame 24 is a chassis of the winder unit 1.
Majority of the parts of the winder unit 1 are directly or
indirectly supported by the frame 24.
[0016] The yarn supplying section 25 holds the yarn
supplying bobbin 20 that supplies the yarn 21. The yarn
supplying section 25 can be, for example, a holding sec-
tion that holds the yarn supplying bobbin 20 in a substan-
tially upright posture. The yarn supplying bobbin 20 can
be, for example, the one on which a spandex yarn, in
which a yarn having high elasticity made of polyurethane
and the like is coated with short fiber of cotton and the
like, has been wound.
[0017] The winding section 26 includes a cradle 28 and
a winding drum 29. The cradle 28 rotatably holds the
winding bobbin 22 in a state in which a peripheral surface
of the winding bobbin 22 contacts a peripheral surface
of the winding drum 29. The winding drum 29 is arranged
opposed to the winding bobbin 22, and the winding drum
29 is rotationally driven by a not-shown winding-drum
driving motor. Although not-shown, a reciprocating spiral
traversing groove is formed on the peripheral surface of
the winding drum 29. Because of this traversing groove,
the yarn 21 that is wound on the winding bobbin 22 can
be traversed.
[0018] In this configuration, in a state in which the pe-
ripheral surface of the winding bobbin 22 is in contact

with the winding drum 29, when the winding drum 29 is
rotationally driven, the winding bobbin 22 rotatably sup-
ported by the cradle 28 is rotationally driven following the
rotation of the winding drum 29. As a result, the yarn 21
unwound from the yarn supplying bobbin 20 can be
wound on the winding bobbin 22 while being traversed
by the traversing groove.
[0019] Note that, the configuration for traversing the
yarn 21 is not limited to the winding drum 29 explained
above. Alternatively, for example, the traversing can be
performed by using an arm-type traversing device that
includes a traversing guide that reciprocates within a pre-
determined traversing width and guides the yarn 21.
Moreover, instead of driving the winding bobbin 22 by
using the winding drum 29, a driving force can be applied
directly to the winding bobbin 22.
[0020] As shown in FIG. 1, the winder unit 1 includes,
in a yarn traveling path between the yarn supplying sec-
tion 25 and the winding section 26, an unwinding assist-
ing device 31, a tension applying device 32, and a yarn
monitoring device 33 from upstream to downstream of
the yarn traveling path in this order.
[0021] The unwinding assisting device 31 includes a
regulating member 35 that touches a bulged part (bal-
loon) of the yarn 21 produced because of outward swing-
ing around of the yarn 21 due to a centrifugal force when
the yarn 21 is unwound from the yarn supplying bobbin
20. Excessive swinging around of the yarn 21 can be
suppressed by touching the regulating member 35 to the
balloon. Therefore, by maintaining the size of the balloon
to a certain size, the unwinding of the yarn 21 from the
yarn supplying bobbin 20 can be performed with a con-
stant tension.
[0022] The tension applying device 32 applies a pre-
determined tension to the traveling yarn 21. In the present
embodiment, the tension applying device 32 is a gate-
type member having fixed comb teeth and movable comb
teeth. By passing the yarn 21 in a meandering state be-
tween the comb teeth that are in an engaged state, an
appropriate tension can be applied to the yarn 21 in the
tension applying device 32. Note that, for example, a disk-
type tension applying device 32 can be used instead of
the gate-type.
[0023] The yarn monitoring device 33 monitors quality
of the traveling yarn 21 to detect a yarn defect (portion
where there is abnormality) in the yarn 21. A not-shown
cutter is arranged near the yarn monitoring device 33.
The cutter immediately cuts the yarn 21 when the yarn
monitoring device 33 detects a yarn defect.
[0024] The winder unit 1 includes the yarn joining de-
vice 41, an upper yarn suction pipe 36, and a lower yarn
suction pipe 37.
[0025] When the yarn 21 between the yarn supplying
bobbin 20 and the winding bobbin 22 is discontinued for
some reason, the yarn joining device 41 joins the yarn
21 from the yarn supplying bobbin 20 and the yarn 21
from the winding bobbin 22. For example, the cause of
discontinuing the yarn 21 can be cutting of the yarn 21
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when a yarn defect is detected by the yarn monitoring
device 33, and the like. As shown in FIG. 1, the yarn
joining device 41 is positioned between the tension ap-
plying device 32 and the yarn monitoring device 33.
[0026] The upper yarn suction pipe 36 is supported by
the frame 24 so as to be pivotable up and down. When
the yarn 21 is cut, the upper yarn suction pipe 36 guides
to the yarn joining device 41 the yarn end of the yarn 21
from the winding bobbin 22 that is on the downstream
side. A suction port is arranged at a tip end part of the
upper yarn suction pipe 36. The upper yarn suction pipe
36 catches the yarn 21 from the winding bobbin 22 by a
suction current generated by a not-shown negative pres-
sure source and guides the caught yarn end of the yarn
21 to the yarn joining device 41.
[0027] The lower yarn suction pipe 37 is supported by
the frame 24 so as to be pivotable up and down. When
the yarn 21 is cut, the lower yarn suction pipe 37 guides
to the yarn joining device 41 the yarn end of the yarn 21
from the yarn supplying bobbin 20 that is on the upstream
side. A suction port is arranged at a tip end part of the
lower yarn suction pipe 37. The lower yarn suction pipe
37 catches the yarn 21 on the yarn supplying bobbin 20
side by a suction current generated by a not-shown neg-
ative pressure source and guides the caught yarn end of
the yarn 21 to the yarn joining device 41.
[0028] The yarn joining device 41 is explained in detail
below. The yarn joining device 41 is configured as a splic-
er device. The yarn joining device 41 generates a swirling
current by jetting compressed air and applies the swirling
current to the untwisted yarn ends to twist and join the
yarn ends. Basically, the yarn joining device 41 twists the
yarn ends by using the force of the air; however, it is
allowable to mix an appropriate liquid (e.g., water) with
the air in performing the yarn joining. Moreover, it is al-
lowable to heat the air by using an appropriate heater
and use the heated air in performing the yarn joining.
[0029] As shown in FIG. 2, the yarn joining device 41
mainly includes a frame 61, a support plate 68, untwisting
pipes 66, a twisting member (yarn joining section) 63,
guide plates 71, yarn shifting levers 72, and yarn pressing
levers 76.
[0030] The frame 61 is a chassis to which various parts
of the yarn joining device 41 are attached. The guide
plates 71 and the like are fixed to the frame 61. Moreover,
the yarn shifting levers 72, the yarn pressing levers 76,
and the like are supported by the frame 61.
[0031] A flow path member 62 is fixed to the frame 61.
A not-shown air flowing path is formed in the flow path
member 62. The compressed air that is discharged by a
not-shown compressed air source, such as a compres-
sor, to perform untwisting and twisting of the yarn ends
is circulated in this air flowing path. The air flowing path
is connected to the two untwisting pipes 66 and the twist-
ing member 63.
[0032] The support plate 68 is a plate-shaped member
having a predetermined thickness. The support plate 68
is fixed to the flow path member 62. In the yarn joining

device 41, the support plate 68 is arranged so as to op-
pose the yarn traveling path formed in the winder unit 1.
[0033] When the yarn joining device 41 is seen from
the yarn traveling path, a pair of the untwisting pipes 66
is arranged on either side of the twisting member 63 in
a length direction of the yarn traveling path. Each of the
untwisting pipes 66 is a narrow cylindrical member with
both ends thereof open. The length direction of the un-
twisting pipes 66 is orthogonal to the yarn traveling path.
Inside the untwisting pipe 66, a yarn suction port 68A is
formed in the support plate 68 at an end near the yarn
traveling path. A later-explained flexure guide member
81 is attached to this yarn suction port 68A.
[0034] A nozzle hole 66h (see FIG. 3) is formed in an
inner wall of each of the untwisting pipes 66. The nozzle
hole 66h is connected to a flow path of the compressed
air formed in the flow path member 62. An air current that
flows toward an opening on the other side of the yarn
suction port 68A is generated inside the untwisting pipes
66 when the compressed air is jetted from the nozzle
hole 66h.
[0035] In this configuration, the yarn end of the yarn
21, which is guided to the yarn joining device 41 by the
upper yarn suction pipe 36 and cut by a later-explained
cutter 75 arranged on a lower side, is sucked in the un-
twisting pipe 66 of the lower side and untwisted because
of the action of the air current generated in the untwisting
pipe 66. Similarly, the yarn end of the yarn 21, which is
guided to the yarn joining device 41 by the lower yarn
suction pipe 37 and cut by the later-explained cutter 75
arranged on an upper side, is sucked in the untwisting
pipe 66 of the upper side and untwisted because of the
action of the air current generated in the untwisting pipe
66.
[0036] The twisting member 63 is box shaped. The
twisting member 63 is fixed to the support plate 68 such
that the twisting member 63 protrudes from the support
plate 68 toward the yarn traveling path. A swirling cham-
ber 67 that is long and slender in an up-down direction
(that is, a direction that is substantially parallel to the yarn
traveling path) and that penetrates through the twisting
member 63 is formed in the twisting member 63. An end
of the swirling chamber 67 in the length direction thereof
opens in each of an upper surface and a lower surface
of the twisting member 63. Furthermore, a twisting guide
groove 69 that is open on the yarn traveling path side is
formed in the twisting member 63. The twisting guide
groove 69 communicates to the swirling chamber 67. The
twisting guide groove 69 is formed in a tapered shape
that widens toward the open side thereof. Note that, in-
stead of using the swirling chamber 67, a cylindrical swirl-
ing chamber for the lower yarn and a cylindrical swirling
chamber for the upper yarn can be provided separately,
and the axis of the cylindrical swirling chamber for the
lower yarn and the axis of the cylindrical swirling chamber
for the upper yarn can be shifted. When this configuration
is adopted, interference between swirling air for the lower
yarn and swirling air for the upper yarn can be prevented.
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[0037] Although not shown, nozzle holes are formed
in an inner wall of the swirling chamber 67 for jetting the
compressed air inside the swirling chamber 67 to twist
the yarn ends. The nozzle holes are connected to the
flow path of the compressed air formed in the flow path
member 62. In the state that the yarn ends of the yarn
21 are positioned in the swirling chamber 67, the com-
pressed air is jetted from the nozzle holes to generate
the swirling current inside the swirling chamber 67. Be-
cause of this swirling current, the yarn ends in the swirling
chamber 67 are twisted. Thus, the swirling chamber 67
in which the air swirls functions as an air chamber 67.
Alternatively, instead of forming the nozzle holes that
generate the swirling air current, it is allowable to form
nozzle holes in the inner wall of the swirling chamber 67
for jetting the air current in crossing directions inside the
swirling chamber 67 to twist the yarns by applying impact
to the yarns.
[0038] A pair of the guide plates 71 is fixed to the frame
61. Like the pair of the untwisting pipes 66, when the yarn
joining device 41 is seen from the yarn traveling path,
the pair of the guide plates 71 is arranged on either side
of the twisting member 63 in the length direction of the
yarn traveling path. A distance between the guide plates
71 and the twisting member 63 is longer than a distance
between the untwisting pipes 66 and the twisting member
63.
[0039] Two guide grooves 73 in which the yarn 21 can
be inserted is formed in each of the guide plates 71. Each
of the guide grooves 73 is open on the side of the yarn
traveling path. Each of the guide plates 71 includes a
clamp 74 and the cutter 75. The clamp 74 can hold the
yarn 21 that entered one of the two guide grooves 73.
The cutter 75 can cut the yarn 21 that entered the other
one of the guide grooves 73. In the following explanation,
to distinguish the two guide grooves 73 to identify them,
one may be referred to as "clamp side guide groove" and
the other may be referred to as "cutter side guide groove".
Note that, a clamp cutter having a clamping function can
be used as the cutter 75. When the clamp cutter is used,
because the yarn can be clamped when cutting the yarn,
it can be prevented that the cut yarn shrinks and goes
away from the untwisting pipe 66. By releasing the clamp-
ing in the state that the air current is being applied inside
the untwisting pipe 66, the yarn can be surely sucked in
the untwisting pipe 66 and the yarn can be untwisted.
[0040] The yarn shifting levers 72 include a pair of arm-
shaped members each located on either side of the twist-
ing member 63 in the length direction of the yarn traveling
path. The two yarn shifting levers 72 rotate integrally with
each other. Accordingly, the two yarn shifting levers 72
can move in a pulling direction, in which the yarn is pulled
on the side of the yarn joining device 41, and in the op-
posite direction of the pulling direction. An appropriate
gap is secured between the support plate 68 and the pair
of the guide plates 71. Each of the yarn shifting levers
72 pass through this gap when rotating in the manner
explained above.

[0041] Like the yarn shifting levers 72, the yarn press-
ing levers 76 include a pair of arm-shaped members each
located on either side of the twisting member 63 in the
length direction of the yarn traveling path. The two yarn
pressing levers 76 rotate integrally with each other. Ac-
cordingly, the two yarn pressing levers 76 can move in
a pressing direction, in which the yarn 21 is pressed to-
ward the support plate 68 (yarn joining device 41), and
in the opposite direction of the pressing direction.
[0042] A yarn joining operation performed by the yarn
joining device 41 is explained below by referring to FIGS.
3 to 6. The yarn joining operation performed by the yarn
joining device 41 when the yarn 21 is discontinued is
shown step by step in FIGS. 3 to 6.
[0043] When the yarn 21 is discontinued for some rea-
son, as shown in FIG. 3, the upper yarn suction pipe 36
guides the yarn 21 so that the yarn 21 enters the clamp
side guide groove 73 of the upper guide plate 71 and
enters the cutter side guide groove 73 of the lower guide
plate 71. Moreover, the lower yarn suction pipe 37 guides
the yarn 21 so that the yarn 21 enters the clamp side
guide groove 73 of the lower guide plate 71 and enters
the cutter side guide groove 73 of the upper guide plate
71. Simultaneously with this, the two yarns 21 present
between the upper and lower guide plates 71 enter the
swirling chamber 67 of the twisting member 63 after pass-
ing through the twisting guide groove 69.
[0044] In this state, the upper and lower yarn shifting
levers 72 rotate from their state shown in FIG. 2. As a
result, as shown in FIG. 4, the two yarns 21 are shifted
by the yarn shifting levers 72 and pushed in the depth
direction of each of the guide grooves 73.
[0045] In this state, the yarn 21 that is guided by the
upper yarn suction pipe 36 is held by the clamp 74 of the
upper guide plate 71 and cut by the cutter 75 of the lower
guide plate 71. Moreover, the yarn 21 that is guided by
the lower yarn suction pipe 37 is held by the clamp 74 of
the lower guide plate 71 and cut by the cutter 75 of the
upper guide plate 71. As a result, the unnecessary por-
tions of the yarns 21 can be removed. The cut unneces-
sary portions of the yarns 21 are sucked by the upper
yarn suction pipe 36 and the lower yarn suction pipe 37.
[0046] At this time, the air current is flowing in each of
the two untwisting pipes 66. Therefore, as shown in FIG.
5, the yarn end obtained by cutting the yarn 21 by the
upper cutter 75 is sucked by the upper untwisting pipe
66 and untwisted. Similarly, the yarn end obtained by
cutting the yarn 21 by the lower cutter 75 is sucked by
the lower untwisting pipe 66 and untwisted.
[0047] Thereafter, the two yarn shifting levers 72 rotate
further as shown in FIG. 6 and enter, while shifting the
yarn 21, the gap between the support plate 68 and the
pair of the guide plates 71. As a result, the yarn ends that
have entered the untwisting pipes 66 and untwisted are
pulled out from the untwisting pipes 66 and inserted into
the swirling chamber 67 of the twisting member 63. In
this state, the compressed air is jetted from the nozzle
holes of the swirling chamber 67 to twist the two yarn
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ends and join the yarn ends.
[0048] The flexure guide member (yarn guide section)
81 is explained in detail below while referring to FIGS. 7
and 8. FIG. 7 is a perspective view of a part of the yarn
joining device 41 indicating the flexure guide member 81.
FIG. 8 is a front view for explaining an angle of a guide
groove 84 of the flexure guide member 81 and a contact
of the yarns 21 with each other.
[0049] One flexure guide member 81 is arranged at
each yarn suction port 68A of each of the two untwisting
pipes 66. Each of the flexure guide member 81 guides
the yarn 21, whose yarn end has been untwisted by the
untwisting pipe 66, in the swirling chamber 67 of the twist-
ing member 63. The guide groove 84 in which the yarn
21 can enter is formed in the flexure guide member 81.
The untwisted yarn 21 is pulled through this guide groove
84 and guided to the swirling chamber 67.
[0050] The flexure guide member 81 is box shaped.
The flexure guide member 81 is fixed to the support plate
68 such that the flexure guide member 81 protrudes from
the support plate 68 toward the yarn traveling path. A
circular through-hole 82 is formed in the flexure guide
member 81. This through-hole 82 constitutes an opening
that opens on a surface of the flexure guide member 81
present on the yarn traveling path side.
[0051] The through-hole 82 is provided substantially
coaxially with the yarn suction port 68A of the untwisting
pipe 66. The through-hole 82 is connected to the untwist-
ing pipe 66. Therefore, the untwisting pipe 66 can suck
the yarn 21 via the opening of the through-hole 82 by the
negative pressure generated because of the air current
flowing in the untwisting pipe 66.
[0052] The guide groove 84 that opens on the yarn
traveling path side is formed in the flexure guide member
81. When seen from the length direction of the untwisting
pipe 66, the guide groove 84 is formed in a linear shape
and connects the inside and the outside of the through-
hole 82. One of the yarns between the two yarns 21 guid-
ed to the yarn joining device 41 is introduced into the
guide groove 84 by the yarn end thereof being sucked
by the untwisting pipe 66. When seen from the length
direction of the untwisting pipe 66, as shown in FIG. 8,
the direction of the guide groove 84 makes an angle α
toward the clamp 74 that clamps the other yarn 21 that
is to be joined to the yarn 21 that enters the guide groove
84, with respect to a line that connects a center 66c of
the untwisting pipe 66 to a center 67c of an opening sur-
face 67f at which the swirling chamber 67 opens in the
surface of the twisting member 63 on the side near the
flexure guide member 81.
[0053] Among the walls of the flexure guide member
81 divided by the guide groove 84, the inner wall surface
of the wall on the side near the twisting member 63 con-
stitutes a guide surface 83 for guiding the yarn 21. When
seen from the length direction of the untwisting pipe 66,
as shown in FIG. 8, the direction of the guide groove 84
and the direction of the guide surface 83 are the same.
[0054] Because the guide groove 84 is inclined in the

manner explained above, the yarn 21 that entered the
guide groove 84 bends at a bending point 21b at an end
that is near the swirling chamber 67 among the ends of
the guide groove 84 in the length direction of the guide
groove 84. Moreover, this end of the guide groove 84 is
closer to a path of the other yarn 21 that is to be joined
to the yarn 21 that has entered the guide groove 84.
Therefore, when each of the yarns 21 have entered the
guide groove 84 of the two flexure guide members 81,
as shown in FIG. 8, the two yarns 21 come closer to each
other inside as well as near the swirling chamber 67.
[0055] As shown in FIG. 7, a smoothly curved leading-
in guide surface 87 that connects to the guide groove 84
is formed in the flexure guide member 81. As the leading-
in guide surface 87 contacts the yarn 21 sucked in the
untwisting pipe 66 (as shown in FIG. 5), the leading-in
guide surface 87 guides the yarn 21 in the guide groove
84 while the yarn 21 touches the guide surface 83.
[0056] In the flexure guide member 81, a recess 85 is
formed in an edge of the through-hole 82 that is farther
from the twisting member 63. Because the yarn 21 is
guided by the recess 85, the yarn end obtained by cutting
the yarn 21 with the cutter 75 can be introduced smoothly
into the through-hole 82 (that is, into the untwisting pipe
66).
[0057] The advantage obtained because of the flexure
guide member 81 having the guide groove 84 is explained
below.
[0058] A composite yarn in which a core yarn made of
elastic polyurethane is coated with cotton, or chemical
fiber such as polyester, or mixed fiber of cotton and chem-
ical fiber is sometimes used as the yarn 21 wound in the
winder unit 1. Because the composite yarn has elasticity,
as shown in FIG. 5, the yarn is stretched by the action of
the air current when the yarn end is inserted in the un-
twisting pipe 66 and untwisted by using the air current.
[0059] Thereafter, to perform the twisting operation, as
shown in FIG. 6, the yarn end is pulled up to the swirling
chamber 67 by the yarn shifting lever 72. At this time, at
the instant the yarn end comes out of the untwisting pipe
66, because the pulling force on the yarn end by the air
current is released, the yarn 21 suddenly shrinks be-
cause of a restoring force thereof whereby the yarn end
does not enter the swirling chamber 67, whereby the
twisting operation fails and the yarns cannot be joined.
Alternatively, because only the core yarn present inside
the coating yarn may shrink and come out of the swirling
chamber 67, the coating yarns may be joined with the
core yarn absent at the spliced point.
[0060] In this regard, in the present embodiment, be-
cause the yarn end that had entered the untwisting pipe
66 is pulled such that the yarn end follows the guide
groove 84, a stable friction is generated between the yarn
21 and the flexure guide member 81 at the bending point
21b. Therefore, because the yarn end can be pulled into
the swirling chamber 67 while preventing with the fric-
tional force any shrinking of the yarn 21 because of the
restoring force, the twisting operation can be performed
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surely.
[0061] Because of the guide groove 84, the yarn 21 is
pulled from the bending point 21b and immediately
comes close to the other yarn 21. As a result, in addition
to generation of the friction between the yarn 21 and the
flexure guide member 81 at the bending point 21b, friction
is generated between the yarn 21 and the other yarn 21
because of the contact therebetween. It is expected that
this friction acts against any sudden shrinking of the yarn
21.
[0062] Particularly, in the state in which each of the two
yarn ends of the yarn 21 have been sucked by each of
the untwisting pipes 66, a tension acts on each of the
yarns 21 because of the suction force. Accordingly, the
yarns 21 are guided by the inner wall of the cylindrical
swirling chamber 67, and as shown in FIG. 5, the two
yarns 21 come close to each other in the innermost part
of the swirling chamber 67.
[0063] In the yarn joining device 41 according to the
present embodiment, for example, as shown in FIG. 8,
to surely bring the two yarns 21 close, a pair of plate-
shaped guide members 86 is fixed to the twisting member
63. As shown in FIG. 8, each of the guide members 86
is arranged so as to oppose, with a small gap, an end of
the guide groove 84 of the flexure guide member 81. An
edge of the guide member 86 projects toward the flexure
guide member 81 than the center 67c of the opening
surface 67f of the swirling chamber 67.
[0064] In this configuration, in the state that one of the
yarns 21 has been shifted toward the flexure guide mem-
ber 81 by the guide member 86, the other yarn 21 is
pulled via the guide groove 84. As a result, the two yarns
21 are made to come close to each other and the occur-
rence of friction between the two yarns 21 can be pro-
moted.
[0065] An angle of the guide groove 84 formed in the
flexure guide member 81 is explained next.
[0066] As long as the yarn 21 is bent at the bending
point 21b, the angle of the guide groove 84 is not partic-
ularly limited. In the present embodiment, when seen
from the length direction of the untwisting pipe 66, as
shown in FIG. 8, an angle θ that the guide groove 84
makes with the opening surface 67f is about 40 degrees.
[0067] The angle θ is smaller than an angle ϕ that an
imaginary line L1 connecting the center 66c of the un-
twisting pipe 66 and an edge of the opening in the swirling
chamber 67 that is the nearest to the untwisting pipe 66
makes with the opening surface 67f.
[0068] More the angle θ approaches zero degrees,
stronger the bending of the yarn 21 at the bending point
21b is. It is preferable that the angle θ is larger than zero
degrees but equal to or smaller than 45 degrees. When
the angle θ is within this range, the yarn 21 can be bent
relatively more, and the frictional force can be produced
surely. It is more preferable that the angle θ is equal to
or larger than 20 degrees but equal to or smaller than 45
degrees. When the angle θ is within this range, an ap-
propriate balance can be achieved between the frictional

force that prevents shrinking of the yarn 21 and smooth
pulling of the yarn 21.
[0069] As explained above, the yarn joining device 41
according to the present embodiment includes the un-
twisting pipe 66, the twisting member 63, and the flexure
guide member 81. The untwisting pipe 66 is a long, slen-
der, and hollow member. When the yarn end enters the
untwisting pipe 66, the yarn end is untwisted by the air
current flowing in the untwisting pipe 66. The swirling
chamber 67 in which the yarn joining is performed by the
action of the air current on the untwisted yarn ends is
formed in the twisting member 63. The guide surface 83
that guides the yarn end before the yarn end pulled out
from the untwisting pipe 66 arrives at the swirling cham-
ber 67 is formed in the flexure guide member 81. An
opening 67g from which the yarn end pulled out from the
untwisting pipe 66 is pushed into the swirling chamber
67 is formed in the twisting member 63. When seen from
the length direction of the untwisting pipe 66, the guide
surface 83 extends from the untwisting pipe 66 and
makes the angle θ that is larger than zero degrees with
respect to the opening surface 67f of the opening 67g.
When seen from the length direction of the untwisting
pipe 66, the angle θ is smaller than the angle ϕ (θ<ϕ) that
the imaginary line L1 connecting the center 66c of the
untwisting pipe 66 and the edge of the opening 67g that
is the nearest to the untwisting pipe 66 makes with the
opening surface 67f.
[0070] As a result, even when joining the yarn 21 hav-
ing elasticity, the flexure guide member 81 can guide the
yarn 21 in the swirling chamber 67 while bending the yarn
21 at the edge of the guide surface 83. Therefore, in the
process of pulling the yarn 21 from the untwisting pipe
66, the yarn 21 can be prevented from suddenly shrinking
because of the friction at the bending point 21b. As a
result, because the yarn end can be surely guided to the
swirling chamber 67, failure of the yarn joining can be
prevented. Moreover, since the friction is generated be-
cause of the bending of the yarn 21, in comparison to a
configuration that addresses the issue of shrinking of the
yarn by putting the yarn in a slit, the frictional force does
not change with the thickness of the yarn 21, and the
shrinking of the yarn 21 can be suppressed stably.
[0071] Moreover, in the yarn joining device 41 accord-
ing to the present embodiment, the angle between the
guide surface 83 and the opening surface 67f is prefer-
ably larger than zero degrees but equal to or smaller than
45 degrees and more preferably equal to or larger than
20 degrees but equal to or smaller than 45 degrees.
[0072] When the angle is within this range, the frictional
force that is sufficient to prevent the sudden shrinking of
the yarn 21 can be obtained by bending the yarn 21 rel-
atively more.
[0073] In the yarn joining device 41 according to the
present embodiment, the guide surface 83 is constructed
as one inner wall surface of the guide groove 84 formed
in the flexure guide member 81.
[0074] Accordingly, because the yarn 21 is guided in
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the state in which the yarn 21 is in the groove, the path
at the time the yarn 21 is pulled out from the untwisting
pipe 66 can be stabilized. As a result, the yarn 21 can be
pulled while forming the stable bending point 21b.
[0075] In the yarn joining device 41 according to the
present embodiment, in the flexure guide member 81 is
formed the leading-in guide surface 87 that guides the
yarn 21 to the guide surface 83 while contacting the yarn
21 whose yarn end has been sucked into the untwisting
pipe 66 and connects to the guide surface 83.
[0076] Accordingly, because the yarn 21 can be
smoothly guided to the guide surface 83 by using the
sucking action of the untwisting pipe 66, the yarn 21 can
be bent surely.
[0077] In the yarn joining device 41 according to the
present embodiment, the flexure guide member 81 in-
cludes the through-hole 82 that communicates to the in-
side of the untwisting pipe 66. The guide surface 83 con-
nects to the inner wall of the through-hole 82.
[0078] Accordingly, the yarn 21 with the yarn end there-
of sucked in the untwisting pipe 66 via the through-hole
82 can be suitably guided by the guide surface 83.
[0079] An automatic winder according to the present
embodiment includes the yarn joining device 41.
[0080] Accordingly, an automatic winder that can fa-
vorably perform the yarn joining of the yarn having elas-
ticity can be realized.
[0081] Exemplary embodiments of the present inven-
tion are explained above. The configuration explained
above can, however, be modified as explained below.
[0082] The yarn 21 having elasticity used in the winder
unit 1 is not particularly limited. For example, the spandex
yarn can be used as the yarn 21.
[0083] As long as the flexure guide member 81 can
guide the yarn 21 in the bent state, the shape of the guide
groove 84 formed in the flexure guide member 81 can
be changed appropriately.
[0084] The flexure guide member 81 can be detacha-
bly attached to the yarn joining device 41. By adopting
this configuration, it is possible to handle both the ordi-
nary yarn and the special yarn having elasticity with a
simple operation.
[0085] A wall of the flexure guide member 81 located
opposite to the guide surface 83 across the guide groove
84 may be omitted. When this wall is omitted, the guide
groove 84 is not provided and the yarn 21 is guided by
the guide surface 83. Moreover, the movement of the
yarn can be restricted by making the surface of the guide
surface 83 rough. This leads to enhancing the frictional
force for suppressing sudden shrinking of the yarn 21.
[0086] According to one aspect of the present inven-
tion, a yarn joining device having the following configu-
ration is provided. That is, the yarn joining device includes
two untwisting pipes, a yarn joining section, and a yarn
guide section corresponding to each of the untwisting
pipes. The untwisting pipe is configured as a hollow mem-
ber and the untwisting pipe untwists a yarn end that en-
tered therein by applying air current to the yarn end. The

yarn joining section has an air chamber in which yarn
joining of untwisted yarn ends is performed by applying
air current to the yarn ends. A guide surface that guides
the yarn end pulled out from the corresponding untwisting
pipe before the yarn end arrives in the air chamber is
formed in the yarn guide section. An opening from which
the yarn end pulled out from the untwisting pipe is pushed
into the air chamber is formed in the yarn joining section.
When seen from a length direction of the untwisting pipe,
the guide surface extends from the untwisting pipe and
makes a first angle that is larger than zero degrees with
respect to an opening surface of the opening. The first
angle is smaller than a second angle that an imaginary
line connecting a center of the untwisting pipe and an
edge of the opening of the yarn joining section that is
nearest to the untwisting pipe makes with the opening
surface.
[0087] As a result, even when joining the yarn having
elasticity, the yarn guide section can guide the yarn in
the air chamber while bending the yarn at the edge of
the guide surface. Therefore, in the process of pulling
the yarn from the untwisting pipe, the yarn can be pre-
vented from suddenly shrinking because of the friction
at the bending point. As a result, because the yarn end
can be surely guided to the air chamber, failure of the
yarn joining can be prevented. Moreover, since the fric-
tion is generated because of the bending of the yarn, in
comparison to a configuration that addresses the issue
of shrinking of the yarn by putting the yarn in a slit, the
frictional force does not change with the thickness of the
yarn, and the shrinking of the yarn can be suppressed
stably.
[0088] In the yarn joining device, the first angle be-
tween the guide surface and the opening surface of the
opening is preferably larger than zero degrees but equal
to or smaller than 45 degrees.
[0089] When the first angle is within this range, the
frictional force that is sufficient to prevent the sudden
shrinking of the yarn can be obtained by bending the yarn
relatively more.
[0090] In the yarn joining device, the first angle be-
tween the guide surface and the opening surface of the
opening is preferably equal to or larger than 20 degrees
but equal to or smaller than 45 degrees.
[0091] When the first angle is within this range, an ap-
propriate balance can be achieved between the frictional
force that prevents shrinking of the yarn and smooth pull-
ing of the yarn.
[0092] In the yarn joining device, it is preferable that
the guide surface is constructed as one inner wall surface
of a guide groove formed in the yarn guide section.
[0093] Accordingly, because the yarn is guided in the
state in which the yarn is in the groove, the path at the
time the yarn is pulled out from the untwisting pipe can
be stabilized. As a result, the yarn can be pulled while
forming the stable bending point.
[0094] In the yarn joining device, it is preferable that in
the yarn guide section is formed a leading-in guide sur-
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face that guides the yarn to the guide surface while con-
tacting the yarn whose yarn end has been sucked into
the untwisting pipe and connects to the guide surface.
[0095] Accordingly, because the yarn can be smoothly
guided to the guide surface by using the sucking action
of the untwisting pipe, the yarn can be bent surely.
[0096] It is preferable that the yarn joining device has
the following configuration. The yarn guide section in-
cludes a through-hole that communicates to the inside
of the untwisting pipe. The guide surface connects to an
inner wall of the through-hole.
[0097] As a result, the yarn with the yarn end thereof
sucked in the untwisting pipe via the through-hole can
be suitably guided by the guide surface.
[0098] According to another aspect of the present in-
vention, a textile machine including the above yarn join-
ing device is provided.
[0099] As a result, a textile machine that can favorably
perform the yarn joining of the yarn having elasticity can
be realized.
[0100] The yarn joining device can be used, for exam-
ple, as a yarn joining device of an air spinning machine,
instead of using the same in the automatic winder.
[0101] In the above explanation, the meaning of "a plu-
rality of" also includes "a predetermined number of".
[0102] Although the invention has been explained with
respect to specific embodiments for a complete and clear
disclosure, the appended claims are not to be thus limited
but are to be construed as embodying all modifications
and alternative constructions that may occur to one
skilled in the art that fairly fall within the scope of the
claims.

Claims

1. A yarn joining device (41) comprising:

two hollow untwisting pipes (66) that respective-
ly untwists a yarn end by applying air current to
the yarn end that entered therein;
a yarn joining section (63) having an air chamber
(67) in which yarn joining of untwisted yarn ends
is performed by applying air current to the yarn
ends; and
a yarn guide section (81) corresponding to each
of the untwisting pipes (66) having a guide sur-
face (83) that guides the yarn end pulled out
from the corresponding untwisting pipe (66) be-
fore the yarn end arrives in the air chamber (67),
wherein
an opening (67g) from which the yarn end pulled
by the untwisting pipe (66) is pushed into the air
chamber (67) is formed in the yarn joining sec-
tion (63),
when seen from a length direction of the untwist-
ing pipe (66), the guide surface (83) extends
from the untwisting pipe (66) and makes a first

angle (θ) that is larger than zero degrees with
respect to an opening surface (67f) of the open-
ing (67g), and
the first angle (θ) is smaller than a second angle
(ϕ) that an imaginary line (L1) connecting a cent-
er (66c) of the untwisting pipe (66) and an edge
of the opening (67g) of the yarn joining section
(63) that is nearest to the untwisting pipe (66)
makes with the opening surface (67f).

2. The yarn joining device (41) as claimed in Claim 1,
wherein the guide surface (83) is arranged such that
the first angle (θ) is larger than zero degrees but
equal to or smaller than 45 degrees.

3. The yarn joining device (41) as claimed in Claim 1
or 2, wherein the guide surface (83) is arranged such
that the first angle (θ) is equal to or larger than 20
degrees but equal to or smaller than 45 degrees.

4. The yarn joining device (41) as claimed in any one
of Claims 1 to 3, wherein the guide surface (83) is
constructed as one inner wall surface of a guide
groove (84) formed in the yarn guide section (81).

5. The yarn joining device (41) as claimed in any one
of Claims 1 to 4, wherein, in the yarn guide section
(81) is formed a leading-in guide surface (87) that
guides the yarn to the guide surface (83) while con-
tacting the yarn whose yarn end has been sucked
into the untwisting pipe (66) and connects to the
guide surface (83).

6. The yarn joining device (41) as claimed in any one
of Claims 1 to 5, wherein the yarn guide section (81)
includes a through-hole (82) that communicates to
the inside of the untwisting pipe (66), and the guide
surface (83) connects to an inner wall of the through-
hole (82).

7. A textile machine comprising the yarn joining device
(41) as claimed in any one of Claims 1 to 6.
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