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(57) A yarn joining device (31) includes: a first un-
twisting pipe (41) that catches afirstyarn end (Y1a) made
in first yarn (Y1) through a first yarn-end inlet (41a) and
untwists therein the first yarn end (Y1a) by action of air
injected from a first air injection hole (42); a second un-
twisting pipe (43) that catches a second yarn end (Y2a)
made in second yarn (Y2) through a second yarn-end
inlet (43a) and untwists therein the second yarnend (Y2a)
by action of air injected from a second air injection hole
(44); an air injection portion (91, 92) that is capable of
injecting air from outside toward the first and the second
yarn-end inlets; a yarn joining portion (50) that twists the
first yarn end and the second yarn end untwisted; and a
movable lever (82) that is capable of advancing and re-
treating with respect to the first and the second yarn-end
inlets. The air injection portion (91, 92) is provided to the
movable lever (82).
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a yarn joining
device and a spinning machine.

BACKGROUND

[0002] For example, textile machinery such as a spin-
ning machine and an automatic winder may be provided
with a yarn joining device. The yarn joining device may
include an untwisting pipe that has an inlet and an air
injection hole, and in the untwisting pipe, a yarn end made
in yarn by cutting of the yarn may be caught through the
inlet by the action of air injected from the air injection hole
and consequently be untwisted therein (see Japanese
Unexamined Patent Publication No. 2014-234309, for
example).

[0003] In such a yarn joining device, in order to easily
catch a yarn end through an inlet, an air injection portion
that can inject air from outside of an untwisting pipe to-
ward the inlet of the untwisting pipe may be provided to
the yarn joining device in a fixed manner (see Japanese
Examined Patent Publication No. H3-47330).

SUMMARY

[0004] However, when the stiffness of yarn is high, it
is difficult to catch the yarn end through the inlet only by
the action of airinjected from the air injection hole formed
inside the untwisting pipe, and consequently variations
may occur in the untwisted state of the yarn end. Even
when an air injection portion that can inject air from out-
side of the untwisting pipe toward the inlet of the untwist-
ing pipe is provided to the yarn joining device in a fixed
manner, because the fixed position and the fixed angle,
for example, of the air injection portion are limited such
that drawing of yarn guided to the yarn joining device is
not obstructed, high stiffness of the yarn makes it difficult
for a yarn end to be caught through the inlet, and conse-
quently variations may occur in the untwisted state of the
yarn end. When variations occur in the untwisted state
of the yarn end, holding force at a spliced point between
yarn ends may decrease, or appearance of the spliced
point between yarn ends may deteriorate.

[0005] In view of this, it is an object of the present dis-
closure to provide a yarn joining device and a spinning
machine that can stably perform yarn joining even when
the stiffness of yarn is high.

[0006] A yarn joining device according to the present
disclosure includes: a holding portion that holds each of
first yarn and second yarn; a cutting portion that cuts
each of the first yarn and the second yarn held by the
holding portion; a first untwisting pipe that has afirstyarn-
end inlet and a first air injection hole, and catches,
through the first yarn-end inlet, a first yarn end made in
the first yarn by cutting by the cutting portion and untwists
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the first yarn end in the first untwisting pipe by action of
air injected from the first air injection hole; a second un-
twisting pipe that has a second yarn-end inlet and a sec-
ond air injection hole, and catches, through the second
yarn-end inlet, a second yarn end made in the second
yarn by cutting by the cutting portion and untwists the
second yarn end in the second untwisting pipe by action
of air injected from the second air injection hole; an air
injection portion that is capable of injecting air from out-
side of the first untwisting pipe and the second untwisting
pipe toward the first yarn-end inlet and the second yarn-
end inlet; a yarn joining portion that twists the first yarn
end untwisted by the first untwisting pipe and the second
yarn end untwisted by the second untwisting pipe; and a
movable lever thatis capable of advancing and retreating
with respect to the first yarn-end inlet and the second
yarn-end inlet. The air injection portion is provided to the
movable lever.

[0007] In this yarn joining device, the air injection por-
tion can inject air from outside of the first untwisting pipe
and the second untwisting pipe toward the first yarn-end
inletand the second yarn-end inlet. In particular, because
the air injection portion is provided to the movable lever,
the air injection portion can be caused to inject air at a
position and an angle that are appropriate for the first
yarn-end inlet and the second yarn-end inlet. Thus, even
when the stiffness of yarn is high, by causing the air in-
jection portion toinject air, the first yarn end can be quickly
broughtinto the first untwisting pipe through the first yarn-
end inlet, and also the second yarn end can be quickly
brought into the second untwisting pipe through the sec-
ond yarn-end inlet. Consequently, variations can be pre-
vented from occurring in the state of the first yarn end
untwisted by the action of air injected from the first air
injection hole and in the state of the second yarn end
untwisted by the action of air injected from the second
airinjection hole. Thus, with this yarn joining device, even
when the stiffness of yarn is high, yarn joining can be
stably performed.

[0008] In the yarn joining device according to the
present disclosure, the air injection portion may be posi-
tioned in front of the first yarn-end inlet and the second
yarn-end inlet midway while the movable lever is advanc-
ing or retreating with respect to the first yarn-end inlet
and the second yarn-end inlet. By this configuration, the
airinjection portion can be caused to injectairat a position
and an angle that are more appropriate for the first yarn-
end inlet and the second yarn-end inlet.

[0009] In the yarn joining device according to the
present disclosure, the air injection portion may start in-
jection of air before each of the first yarn and the second
yarn is cut by the cutting portion, and may end the injec-
tion of air after each of the first yarn and the second yarn
has been cut by the cutting portion. By this setting, the
first yarn end can be reliably brought into the first untwist-
ing pipe through the first yarn-end inlet, and also the sec-
ond yarn end can be reliably brought into the second
untwisting pipe through the second yarn-end inlet.
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[0010] In the yarn joining device according to the
present disclosure, the first air injection hole may start
injection of air simultaneously when injection of air by the
air injection portion ends or after the injection has ended,
and the second air injection hole may start injection of
air simultaneously when the injection of air by the air in-
jection portion ends or after the injection has ended. By
this setting, due to the effect of air injected from the air
injection portion, variations in the untwisted state of the
first yarn end and the untwisted state of the second yarn
end can be prevented from occurring.

[0011] A spinning machine according to the present
disclosure includes: the yarn joining device described
above; a drafting device that drafts a fiber bundle; an air
spinning device that twists the fiber bundle drafted by the
drafting device to generate yarn; and a winding device
that winds the yarn generated by the air spinning device
to form a package.

[0012] With this spinning machine, because the yarn
joining device described above is provided thereto, yarn
joining can be stably performed even when the stiffness
of yarn is high.

[0013] In the spinning machine according to the
present disclosure, the air spinning device may include:
a nozzle portion that generates swirling airflow in a spin-
ning chamber; a guiding portion that guides the fiber bun-
dle drafted by the drafting device into the spinning cham-
ber; and a hollow guide shaft member that guides the
yarn generated by twisting the fiber bundle by action of
the swirling airflow in the spinning chamber to outside of
the spinning chamber. Although yarn generated by this
air spinning device tends to have a high stiffness, be-
cause the yarn joining device described above is provid-
ed, yarn joining can be stably performed.

[0014] Accordingtothe presentdisclosure, a yarn join-
ing device and a spinning machine that can stably per-
form yarn joining even when the stiffness of yarn is high
can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

FIG. 1is a front view of a spinning machine according
to one embodiment;

FIG. 2 is a sectional view of an air spinning device
in FIG. 1;

FIG. 3 is a perspective view of a yarn joining device
in FIG. 1;

FIG. 4 is a sectional view of the yarn joining device
in FIG. 3;

FIG. 5 is a sectional view of the yarn joining device
in FIG. 3;

FIG. 6 is a sectional view of the yarn joining device
in FIG. 3;

FIG. 7 is a sectional view of the yarn joining device
in FIG. 3;

FIG. 8 is a timing chart for introduction assist air and
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untwisting air; and
FIG. 9 is a sectional view of a yarn joining device of
a reference example.

DETAILED DESCRIPTION

[0016] An embodiment of the present disclosure will
now be described in detail with reference to the drawings.
In the drawings, like or equivalent elements are denoted
by like numerals, and duplicate description is omitted.
[0017] As depicted in FIG. 1, a spinning machine 1
includes a plurality of spinning units 2, a yarn joining car-
rier 3, a doffing carrier (not depicted), a first end frame
4, and a second end frame 5. The spinning units 2 are
aligned in a row. Each spinning unit 2 generates yarn Y
to wind the yarn into a package P. When yarn Y has been
cut or the yarn Y has broken for some reason in a certain
spinning unit 2, the yarn joining carrier 3 performs yarn
joining operation in the spinning unit 2. When a package
P has been fully wound in a certain spinning unit 2, the
doffing carrier doffs the package P, and supplies a new
bobbin B to the spinning unit 2.

[0018] The firstend frame 4 accommodates, for exam-
ple, a collection device that collects fiber waste, yarn
waste, and the like generated in the spinning units 2. The
second end frame 5 accommodates, for example, an air
supply unit that adjusts air pressure of compressed air
(air) supplied to the spinning machine 1 and supply the
air to the respective units in the spinning machine 1 and
adriving motor that supplies power to the respective units
in the spinning units 2. The second end frame 5 includes
a machine control device 5a, a display screen 5b, and
input keys 5c¢. The machine control device 5a intensively
manages and controls the respective units of the spinning
machine 1. The display screen 5b can display, for exam-
ple, information on settings of the spinning units 2 and
information on the states of the spinning units 2. An op-
erator can make the settings of the spinning units 2 by
performing appropriate operations with the input keys 5c.
[0019] Each spinning unit 2 includes, in the order from
the upstream side in a direction in which yarn Y travels,
adrafting device 6, an air spinning device 7, a yarn mon-
itoring device 8, atension sensor 9, a yarn pooling device
11, a waxing device 12, and a winding device 13. A unit
controller 10 is provided for every predetermined number
of spinning units 2, and controls operation of the spinning
units 2.

[0020] The drafting device 6 drafts a sliver (fiber bun-
dle) S. The air spinning device 7 generates yarn Y by
twisting a fiber bundle F drafted by the drafting device 6
using swirling airflow. The yarn pooling device 11 elimi-
nates slack in the yarn Y between the air spinning device
7 and the winding device 13. The waxing device 12 ap-
plies wax to the yarn Y between the yarn pooling device
11 and the winding device 13. The winding device 13
winds the yarn Y onto a bobbin B to form a package P.
[0021] The yarn monitoring device 8 monitors informa-
tion on traveling yarn Y between the air spinning device
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7 and the yarn pooling device 11 to detect the presence
or absence of a yarn defect on the basis of the monitored
information. When having detected a yarn defect, the
yarn monitoring device 8 transmits a yarn defect detec-
tion signal to the unit controller 10. The tension sensor 9
measures the tension of travelling yarn Y between the
air spinning device 7 and the yarn pooling device 11, and
transmits a tension measurement signal to the unit con-
troller 10. When the unit controller 10 determines that
abnormality has occurred based on atleast one of aresult
of detection by the yarn monitoring device 8 and a result
of detection by the tension sensor 9, the yarn Y is cut in
the spinning unit 2.

[0022] The following describes the air spinning device
7 in more detail. As depicted in FIG. 2, the air spinning
device 7 includes a nozzle portion 71, a guiding portion
72, and a hollow guide shaft member 73. In the nozzle
portion 71, a plurality of airinjection holes 71b are formed
so as to be open to the inside of a spinning chamber 71a.
The nozzle portion 71 injects air from the air injection
holes 71b into the spinning chamber 71a, thereby gen-
erating swirling airflow in the spinning chamber 71a. The
guiding portion 72 guides, through an insertion hole 72a,
a fiber bundle F (fiber bundle F supplied from a roller pair
61 disposed most downstream among a plurality of roller
pairs that the drafting device 6 has) drafted by the drafting
device 6 into the spinning chamber 71a. The guiding por-
tion 72 is provided with a needle 72b that prevents twist-
ing of the fiber bundle F from being transmitted to the
upstream side of the air spinning device 7. The hollow
guide shaft member 73 guides the yarn Y generated by
twisting the fiber bundle F by the action of the swirling
airflow in the spinning chamber 71a to the outside of the
spinning chamber 71a through the insertion hole 73a.
Herein, the needle 72b may be omitted for configuration
reasons.

[0023] The following describes the yarn joining carrier
3 in more detail. As depicted in FIG. 1, the yarn joining
carrier 3 includes a yarn joining device 31, a suction pipe
(first yarn catching portion) 32, and a suction mouth (sec-
ond yarn catching portion) 33. The suction pipe 32 is
rotatably supported, and guides yarn Y supplied from the
air spinning device 7 to the yarn joining device 31. The
suction mouth 33 is rotatably supported, and catches
yarn Y wound around the package P to guide the yarn
to the yarn joining device 31. The yarn joining device 31
performs yarn joining of joining a yarn end of the yarn Y
guided by the suction pipe 32 and a yarn end of the yarn
Y guided by the suction mouth 33.

[0024] The following describes the yarn joining device
31 in more detail. In the following description, for con-
venience, the air spinning device 7 side and the winding
device 13 side are respectively called the upper side and
the lower side. The side of a path of traveling yarn Y with
respect to the yarn joining device 31 is called the front
side, and the side opposite thereto is called the rear side.
[0025] AsdepictedinFIG.3andFIG.4,theyarnjoining
device 31 includes: a first untwisting portion 40A and a
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second untwisting portion 40B; a yarn joining portion 50
disposed on the front side of the first untwisting portion
40A and the second untwisting portion 40B; a pair of yarn
shifting levers 81 that can turn so as to sandwich the first
untwisting portion 40A and the second untwisting portion
40B; a pair of twist stopping levers (movable levers) 82
that can turn so as to sandwich the yarn joining portion
50; and a pair of air injection portions 91 and 92 provided
to the pair of twist stopping levers 82.

[0026] On the upper side and the lower side of the first
untwisting portion 40A and the second untwisting portion
40B, a first guide plate 21 and a second guide plate 22
are respectively disposed so as to be opposed to each
other with the yarn joining portion 50 interposed there-
between. On the first guide plate 21, a guide groove 21a
and a guide groove 21b are formed, and on the second
guide plate 22, a guide groove 22a and a guide groove
22b are formed. The guide groove 21a of the first guide
plate 21 is vertically opposed to the guide groove 22a of
the second guide plate 22, and the guide groove 21b of
the first guide plate 21 is vertically opposed to the guide
groove 22b of the second guide plate 22.

[0027] Into the guide groove 21a and the guide groove
22a that are vertically opposed to each other, upper yarn
(first yarn) Y1 (i.e., yarn Y guided by the suction pipe 32)
drawn by the yarn shifting levers 81 is introduced. Mean-
while, into the guide groove 21b and the guide groove
22b that are vertically opposed to each other, lower yarn
(secondyarn) Y2 (i.e.,yarnY guided by the suction mouth
33) drawn by the yarn shifting levers 81 is introduced.
[0028] On the upper side of the first guide plate 21, a
first clamp (holding portion) 60A is provided, and on the
upper side of the second guide plate 22, a first cutter
(cutting portion) 70A is provided. The first clamp 60A
holds the upper yarn Y1 introduced into the guide groove
21a. With the upper yarn Y1 being held by the first clamp
60A, the first cutter 70A cuts the upperyarn Y 1 introduced
into the guide groove 22a. In other words, the first cutter
70A cuts the upper yarn Y1 held by the first clamp 60A.
[0029] On the lower side of the second guide plate 22,
a second clamp (holding portion) 60B is provided, and
on the lower side of the first guide plate 21, a second
cutter (cutting portion) 70B is provided. The second
clamp 60B holds the lower yarn Y2 introduced into the
guide groove 22b. With the lower yarn Y2 being held by
the second clamp 60B, the second cutter 70B cuts the
lower yarn Y2 introduced into the guide groove 21b. In
other words, the second cutter 70B cuts the lower yarn
Y2 held by the second clamp 60B.

[0030] With the upper yarn Y1 being held by the first
clamp 60A, the first untwisting portion 40A catches and
untwists a first yarn end Y1a that has been made in the
upper yarn Y1 by cutting by the first cutter 70A. With the
lower yarn Y2 being held by the second clamp 60B, the
second untwisting portion 40B catches and untwists a
second yarn end Y2a that has been made in the lower
yarn Y2 by cutting by the second cutter 70B.

[0031] More specifically, the first untwisting portion
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40A has a first untwisting pipe 41 that is open to the front
side and the rear side. The opening of the first untwisting
pipe 41 on the front side is a first yarn-end inlet 41a, and
the opening of the first untwisting pipe 41 on the rear side
is a first air outlet 41b. In the first untwisting pipe 41, a
first air injection hole 42 is formed. The first untwisting
pipe 41 catches the first yarn end Y1a through the first
yarn-end inlet 41a, and untwists therein the first yarn end
Y 1a by the action of air injected from the first air injection
hole 42.

[0032] The second untwisting portion 40B has a sec-
ond untwisting pipe 43 that is open to the front side and
the rear side. The opening of the second untwisting pipe
43 on the front side is a second yarn-end inlet 43a, and
the opening of the second untwisting pipe 43 on the rear
side is a second air outlet 43b. In the second untwisting
pipe 43, a second air injection hole 44 is formed. The
second untwisting pipe 43 catches the second yarn end
Y2a through the second yarn-end inlet 43a, and untwists
therein the second yarn end Y2a by the action of air in-
jected from the second air injection hole 44.

[0033] The yarn joining portion 50 has a yarn joining
nozzle 51. The yarn joining nozzle 51 includes an ac-
commodating portion 52 and a guide inclined portion 53.
The guide inclined portion 53 guides the upper yarn Y1
and the lower yarn Y2 drawn by the yarn shifting levers
81 to the accommodating portion 52. In the accommo-
datingportion 52, an air injection hole 54 is formed. By
the action of air injected from the air injection hole 54,
the accommodating portion 52 twists the first yarn end
Y 1a untwisted by the first untwisting pipe 41 and the sec-
ond yarn end Y2a untwisted by the second untwisting
pipe 43. When the first yarn end Y1a and the second
yarn end Y2a are twisted in the yarn joining portion 50,
with the upper yarn Y1 being held by the first clamp 60A
and with the lower yarn Y2 being held by the second
clamp 60B, the first yarn end Y1a and the second yarn
end Y2a are respectively drawn from the first untwisting
pipe 41 and the second untwisting pipe 43 by the yarn
shifting levers 81, and the first yarn end Y1a and the
second yarn end Y2a are pressed near the yarn joining
portion 50 by the twist stopping levers 82.

[0034] The air injection portion 91 is attached to the
upper surface of the twist stopping lever 82 on the lower
side, and the air injection portion 92 is attached to the
lower surface of the twist stopping lever 82 on the upper
side. In other words, the air injection portions 91 and 92
are provided to the pair of twist stopping levers 82 that
can advance and retreat with respect to the first yarn-
endinlet41a of the first untwisting pipe 41 and the second
yarn-end inlet 43a of the second untwisting pipe 43. In
the air injection portion 91, an air injection hole 91a is
formed. When the pair of twist stopping levers 82 have
turned toward the first untwisting portion 40A and the
second untwisting portion 40B, the air injection hole 91a
faces the first yarn-end inlet 41a of the first untwisting
pipe 41. In the air injection portion 92, an air injection
hole 92a is formed. When the pair of twist stopping levers
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82 have turned toward the first untwisting portion 40A
and the second untwisting portion 40B, the air injection
hole 92a faces the second yarn-end inlet 43a of the sec-
ond untwisting pipe 43. In other words, the air injection
portions 91 and 92 are respectively positioned in front of
the first yarn-end inlet 41a and the second yarn-end inlet
43a (e.g., in positions where the air injection hole 91a is
arranged on an extended line of the centerline of the first
untwisting pipe 41 and the air injection hole 92a is ar-
ranged on an extended line of the centerline of the second
untwisting pipe 43) midway while the twist stopping levers
82 are advancing or retreating with respect to the first
yarn-end inlet 41a and the second yarn-end inlet 43a.
The position indicated by the expression "midway while
the twist stopping levers 82 are advancing or retreating
with respect to the first yarn-end inlet 41a and the second
yarn-end inlet 43a" includes a midway location while the
twist stopping levers 82 are advancing, a midway location
while the twist stopping levers 82 are retreating, and a
location where movement of the twist stopping levers 82
changes from advancing to retreating. Thus, when the
pair of twist stopping levers 82 have turned toward the
first untwisting portion 40A and the second untwisting
portion 40B, the air injection portion 91 can inject air from
the outside of the first untwisting pipe 41 toward the first
yarn-end inlet 41a, and the air injection portion 92 can
inject air from the outside of the second untwisting pipe
43 toward the second yarn-end inlet 43a.

[0035] The following describes operation of the yarn
joining device 31 configured as described above. As de-
picted in FIG. 5, the pair of yarn shifting levers 81 and
the pair of twist stopping levers 82 turn toward the first
untwisting portion 40A and the second untwisting portion
40B. By this turning, the upper yarn Y1 guided by the
suction pipe 32 and the lower yarn Y2 guided by the suc-
tion mouth 33 are respectively drawn toward the first un-
twisting portion 40A and the second untwisting portion
40B. The upper yarn Y1 is introduced into the guide
groove 21a of the first guide plate 21, the guide groove
22a of the second guide plate 22, and the accommodat-
ing portion 52 of the yarn joining portion 50. The lower
yarn Y2 is introduced into the guide groove 21b of the
first guide plate 21, the guide groove 22b of the second
guide plate 22, and the accommodating portion 52 of the
yarn joining portion 50. Subsequently, the upper yarn Y1
is held near the guide groove 21a by the first clamp 60A,
and the lower yarn Y2 is held near the guide groove 22b
by the second clamp 60B.

[0036] Subsequently, as depicted in FIG. 6, the air in-
jection portion 91 starts injection of air toward the first
yarn-end inlet 41a of the first untwisting pipe 41, and the
air injection portion 92 starts injection of air toward the
second yarn-end inlet 43a of the second untwisting pipe
43. Subsequently, while being held by the first clamp 60A,
the upper yarn Y1 is cut near the guide groove 22a by
the first cutter 70A. While being held by the second clamp
60B, the lower yarn Y2 is cut near the guide groove 21b
by the second cutter 70B. At this time, because the in-
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jections of air by the air injection portions 91 and 92 con-
tinue, the first yarn end Y1a is brought into the first un-
twisting pipe 41 through the first yarn-end inlet 41a, and
the second yarn end Y2a is brought into the second un-
twisting pipe 43 through the second yarn-end inlet 43a.
[0037] Subsequently, the injections of air by the air in-
jection portions 91 and 92 are ended, the first air injection
hole 42 starts injection of air in the first untwisting portion
40A, and the second air injection hole 44 starts injection
of air in the second untwisting portion 40B. By these in-
jections, the first yarn end Y1a is untwisted in the first
untwisting pipe 41 by the action of air injected from the
first air injection hole 42, and the second yarn end Y2a
is untwisted in the second untwisting pipe 43 by the action
of air injected from the second air injection hole 44.
[0038] Subsequently, the injection of air by the first air
injection hole 42 and the injection of air by the second
air injection hole 44 are ended, and as depicted in FIG.
7, the pair of yarn shifting levers 81 further turn toward
the first untwisting portion 40A and the second untwisting
portion 40B. By this turning, the first yarn end Y1a is
drawn out of the first untwisting pipe 41, and the second
yarn end Y2a is drawn out of the second untwisting pipe
43. By the pair of twist stopping levers 82, the first yarn
end Y1a and the second yarn end Y2a are pressed near
the yarn joining portion 50. Subsequently, in the yarn
joining portion 50, the air injection hole 54 starts injection
of air. By this injection, in the accommodating portion 52,
the first yarn end Y1a untwisted by the first untwisting
pipe 41 and the second yarn end Y2a untwisted by the
second untwisting pipe 43 are twisted by the action of air
injected from the air injection hole 54.

[0039] Subsequently, the injection of air by the air in-
jection hole 54 is ended, and the pair of yarn shifting
levers 81 and the pair of twist stopping levers 82 turn in
the reverse direction. The first clamp 60A releases hold-
ing of the upper yarn Y1, and the second clamp 60B
releases holding of the lower yarn Y2. Consequently,
yarn Y formed by connecting the upper yarn Y1 and the
lower yarn Y2 returns to the traveling path on the front
side of the yarn joining device 31.

[0040] FIG. 8 is a timing chart for introduction assist
air and untwisting air. As depicted in FIG. 8, before the
upper yarn Y1 and the lower yarn Y2 are respectively cut
by the first cutter 70A and the second cutter 70B (time
T2), the air injection portions 91 and 92 start injections
of introduction assist air (air for bringing the first yarn end
Y1a into the first untwisting pipe 41 through the first yarn-
end inlet 41a and air for bringing the second yarn end
Y2a into the second untwisting pipe 43 through the sec-
ond yarn-end inlet 43a) (time T1). After the upper yarn
Y1 and the lower yarn Y2 have been respectively cut by
the first cutter 70A and the second cutter 70B (time T2),
the air injection portions 91 and 92 end the injections of
the introduction assist air (time T3). Simultaneously when
the injections of the introduction assist air by the air in-
jection portions 91 and 92 end, the first air injection hole
42 of the first untwisting pipe 41 and the second air in-
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jection hole 44 of the second untwisting pipe 43 start
injections of untwisting air (air for untwisting the first yarn
end Y1a in the first untwisting pipe 41 and air for untwist-
ing the second yarn end Y2a in the second untwisting
pipe 43) (time T3) and, after the elapse of a predeter-
mined period of time, stop the injections of the untwisting
air (time T4). The first air injection hole 42 of the first
untwisting pipe 41 and the second air injection hole 44
of the second untwisting pipe 43 may start the injection
of the untwisting air after the injections of the introduction
assist air by the air injection portions 91 and 92 have
ended (time T3).

[0041] Herein, the time T1 is time when a signal is
switched from OFF to ON in a controller of the yarn joining
carrier 3 in order to start the injections of the introduction
assist air by the air injection portions 91 and 92. The time
T3 is time when the signal is switched from ON to OFF
in the controller of the yarn joining carrier 3 in order to
end the injections of the introduction assist air by the air
injection portions 91 and 92, and is also time when a
signal is switched from OFF to ON in the controller of the
yarn joining carrier 3 in order to start the injections of the
untwisting air by the first air injection hole 42 and the
second air injection hole 44. The time T4 is time when
the signal is switched from ON to OFF in the controller
of the yarn joining carrier 3 in order to end the injections
of the untwisting air by the first air injection hole 42 and
the second air injection hole 44.

[0042] Asdescribedinthe foregoing,intheyarn joining
device 31, the air injection portions 91 and 92 can inject
air from the outside of the first untwisting pipe 41 and the
second untwisting pipe 43 toward the first yarn-end inlet
41a and the second yarn-end inlet 43a. In particular, the
air injection portions 91 and 92 are provided to the twist
stopping levers 82 that can advance and retreat with re-
spect to the first yarn-end inlet 41a and the second yarn-
end inlet 43a. Thus, the air injection portions 91 and 92
can be caused to inject air at positions and angles that
are appropriate for the first yarn-end inlet 41a and the
second yarn-end inlet43a. Thus, even when the stiffness
of yarn is high, by causing the air injection portions 91
and 92 to inject air, the first yarn end Y1a can be quickly
brought into the first untwisting pipe 41 through the first
yarn-end inlet 41a, and also the second yarn end Y2a
can be quickly brought into the second untwisting pipe
43 through the second yarn-end inlet 43a. Consequently,
variations can be prevented from occurring in the state
of the first yarn end Y1a untwisted by the action of air
injected from the first air injection hole 42 and in the state
of the second yarn end Y2a untwisted by the action of
air injected from the second air injection hole 44. Thus,
with the yarn joining device 31, for example, even when
yarnY is thick and the stiffness of the yarn Y is high, yarn
joining can be stably performed.

[0043] Inthe yarn joining device 31, the twist stopping
levers 82 that can advance and retreat with respect to
the first yarn-end inlet 41a and the second yarn-end inlet
43a are provided with the air injection portions 91 and
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92, respectively. Thus, when the upper yarn Y1 guided
by the suction pipe 32 and the lower yarn Y2 guided by
the suction mouth 33 are respectively drawn toward the
first untwisting portion 40A and the second untwisting
portion 40B, the air injection portions 91 and 92 do not
obstruct the drawing of the upper yarn Y1 and the lower
yarn Y2.

[0044] In the yarn joining device 31, midway while the
twist stopping levers 82 are advancing or retreating with
respect to the first yarn-end inlet 41a and the second
yarn-end inlet 43a, the air injection portions 91 and 92
are positioned in front of the first yarn-end inlet 41a and
the second yarn-end inlet 43a, respectively. By this con-
figuration, the air injection portions 91 and 92 can be
caused to inject air at positions and angles that are more
appropriate for the firstyarn-end inlet41a and the second
yarn-end inlet 43a.

[0045] In the yarn joining device 31, because the air
injection portions 91 and 92 that inject introduction assist
air are provided separately from the first air injection hole
42 and the second air injection hole 44 that inject untwist-
ing air, the injected state of the introduction assist air and
the injected state of the untwisting air can be optimized
depending on the respective purposes.

[0046] In the yarn joining device 31, the air injection
portions 91 and 92 start injections of air before the upper
yarn Y1 and the lower yarn Y2 are respectively cut by
the first cutter 70A and the second cutter 70B, and end
the injections of air after the upper yarn Y1 and the lower
yarn Y2 have been respectively cut by the first cutter 70A
and the second cutter 70B. By this setting, the first yarn
end Y1a can be reliably brought into the first untwisting
pipe 41 through the first yarn-end inlet 41a, and also the
second yarn end Y2a can be reliably brought into the
second untwisting pipe 43 through the second yarn-end
inlet 43a.

[0047] Intheyarnjoiningdevice 31, thefirstairinjection
hole 42 starts injection of air simultaneously when injec-
tions of air by the air injection portions 91 and 92 end or
after the injections have ended, and the second air injec-
tion hole 44 starts injection of air simultaneously when
the injections of air by the air injection portions 91 and
92 end or after the injections have ended. By this setting,
due to the effect of air injected from the air injection por-
tions 91 and 92, variations in the untwisted state of the
first yarn end Y1a and the untwisted state of the second
yarn end Y2a can be prevented from occurring.

[0048] In the spinning machine 1, yarn Y is generated
by the air spinning device 7, and thus the yarn Y tends
to have a high stiffness. However, because the yarn join-
ing device 31 described above is provided, yarn joining
can be stably performed.

[0049] Although one embodiment of the present dis-
closure has been described in the foregoing, the present
disclosure is not limited to the embodiment.

[0050] Inthe embodiment, the air injection portions 91
and 92 are provided to the twist stopping levers 82. How-
ever, the air injection portions 91 and 92 may be provided

10

15

20

25

30

35

40

45

50

55

to movable levers other than the twist stopping levers 82
(which maybe movable levers dedicated to the air injec-
tion portions 91 and 92, or may be movable levers that
have another function).

[0051] In the embodiment, the yarn joining device 31,
the suction pipe 32, and the suction mouth 33 are pro-
vided to the yarn joining carrier 3. However, the yarn join-
ing device 31, the suction pipe 32, and the suction mouth
33 may be provided to each of the spinning units 2.
[0052] The yarn joining device of the present disclo-
sure may be used for an automatic winder. In this case,
the yarn joining device is provided to each of winding
units constituting the automatic winder.

[0053] In each spinning unit 2, the respective devices
are disposed such that yarn Y supplied from the upper
side is wound in the lower side in the machine height
direction. However, the respective devices may be dis-
posed such that yarn Y supplied from the lower side is
wound in the upper side. In FIG. 1, the spinning machine
1 is illustrated in which eachpackage P is wound in a
cheese shape. However, the package P may be wound
in a cone shape.

[0054] In each spinning unit 2, the yarn pooling device
11 has afunction of pulling outyarn Y from the air spinning
device 7. However, the yarn Y may be pulled out from
the air spinning device 7 by a delivery roller and a nip
roller. When the yarn Y is pulled out from the air spinning
device 7 by a delivery roller and a nip roller, instead of
the yarn pooling device 11, a slack tube or a mechanical
compensator, for example, that absorbs slack of the yarn
Y using suction airflow may be provided.

[0055] In the traveling direction of the yarn Y, the ten-
sion sensor 9 may be provided on the upstream side of
the yarn monitoring device 8. The unit controller 10 may
be provided to each of the spinning units 2. In each spin-
ning unit 2, the waxing device 12, the tension sensor 9,
and the yarn monitoring device 8 may be omitted.
[0056] Atleastsome configurations of the embodiment
described above may be optionally used in combination
with at least some other configurations of the embodi-
ment.

[0057] As a reference example, the air injection por-
tions 91 and 92 may be provided to the yarn joining por-
tion 50 as depicted in FIG. 9, or may be provided to a
bracket or the like attached to, for example, a supporting
member supporting the yarn joining portion 50. In such
cases, the air injection portions 91 and 92 can be caused
to stably inject air.

[0058] From the description above, a yarn joining de-
vice and a spinning machine according to the present
disclosure can be exemplified as follows. Note that at
least some configurations of the yarn joining device and
the spinning machine according to the presentdisclosure
described below may be optionally used in combination
with at least some other configurations of the yarn joining
device and the spinning machine.

[0059] This yarn joining device according to the
present disclosure may include: a holding portion that
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holds each of first yarn and second yarn; a cutting portion
that cuts each of the first yarn and the second yarn held
by the holding portion; a first untwisting pipe that has a
first yarn-end inlet and a first air injection hole and catch-
es, through the first yarn-end inlet, a first yarn end made
in the first yarn by cutting by the cutting portion and un-
twist the first yarn end in the first untwisting pipe by action
of air injected from the first air injection hole; a second
untwisting pipe that has a second yarn-end inlet and a
second airinjection hole and catches, through the second
yarn-end inlet, a second yarn end made in the second
yarn by cutting by the cutting portion and untwist the sec-
ond yarn end in the second untwisting pipe by action of
air injected from the second air injection hole; an air in-
jection portion thatis capable of injecting air from outside
of the first untwisting pipe and the second untwisting pipe
toward the first yarn-end inlet and the second yarn-end
inlet; and a yarn joining portion that twists the first yarn
end untwisted by the first untwisting pipe and the second
yarn end untwisted by the second untwisting pipe.
[0060] In this yarn joining device, the air injection por-
tion can inject air from outside of the first untwisting pipe
and the second untwisting pipe toward the first yarn-end
inlet and the second yarn-end inlet. Thus, even when the
stiffness of yarn is high, by causing the air injection por-
tion to inject air, the first yarn end can be quickly brought
into the first untwisting pipe through the first yarn-end
inlet, and also the second yarn end can be quickly brought
into the second untwisting pipe through the second yarn-
end inlet. Consequently, variations can be prevented
from occurring in the state of the first yarn end untwisted
by the action of air injected from the first air injection hole
and in the state of the second yarn end untwisted by the
action of air injected from the second air injection hole.
Thus, with this yarn joining device, even when the stiff-
ness of yarn s high, yarn joining can be stably performed.
[0061] Theyarnjoining device accordingto the present
disclosure may further include a movable lever that is
capable of advancing and retreating with respect to the
first yarn-end inlet and the second yarn-end inlet, and
the air injection portion may be provided to the movable
lever. By this configuration, the air injection portion can
be caused to inject air toward the first yarn-end inlet and
the second yarn-end inlet at an appropriate distance
therefrom.

[0062] In the yarn joining device according to the
present disclosure, the air injection portion may be pro-
vided to the yarn joining portion. By this configuration,
the air injection portion can be caused to stably inject air.
[0063] In the yarn joining device according to the
present disclosure, the air injection portionmay start in-
jection of air before each of the first yarn and the second
yarn is cut by the cutting portion, and may end the injec-
tion of air after each of the first yarn and the second yarn
has been cut by the cutting portion. By this setting, the
firstyarn end can be reliably brought into the first untwist-
ing pipe through the first yarn-end inlet, and also the sec-
ond yarn end can be reliably brought into the second
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untwisting pipe through the second yarn-end inlet.
[0064] In the yarn joining device according to the
present disclosure, the first air injection hole may start
injection of air simultaneously when injection of air by the
air injection portion ends or after the injection has ended,
and the second air injection hole may start injection of
air simultaneously when the injection of air by the air in-
jection portion ends or after the injection has ended. By
this setting, due to the effect of air injected from the air
injection portion, variations in the untwisted state of the
first yarn end and the untwisted state of the second yarn
end can be prevented from occurring.

[0065] This spinning machine according to the present
disclosure may include: the yarn joining device described
above; a drafting device that drafts a fiber bundle; an air
spinning device that twists the fiber bundle drafted by the
drafting device to generate yarn; and a winding device
that winds the yarn generated by the air spinning device
to form a package.

[0066] With this spinningmachine, because the yarn
joining device described above is provided thereto, yarn
joining can be stably performed even when the stiffness
of yarn is high.

[0067] In the spinning machine according to the
present disclosure, the air spinning device may include:
a nozzle portion that generates swirling airflow in a spin-
ning chamber; a guiding portion that guides the fiber bun-
dle drafted by the drafting device into the spinning cham-
ber; and a hollow guide shaft member that guides the
yarn generated by twisting the fiber bundle by action of
the swirling airflow in the spinning chamber to outside of
the spinning chamber. Although yarn generated by this
air spinning device tends to have a high stiffness, be-
cause the yarn joining device described above is provid-
ed, yarn joining can be stably performed.

[0068] According to the presentdisclosure, a yarnjoin-
ing device and a spinning machine that can stably per-
form yarn joining even when the stiffness of yarn is high
can be provided.

Claims
1. A yarn joining device (31) comprising:

a holding portion (60A, 60B) that holds each of
first yarn (Y1) and second yarn (Y2);

a cutting portion (70A, 70B) that cuts each of the
first yarn (Y1) and the second yarn (Y2) held by
the holding portion (60A, 60B) ;

a first untwisting pipe (41) that has a first yarn-
end inlet (41a) and a first air injection hole (42),
and catches, through the first yarn-end inlet
(41a), a first yarn end (Y1a) made in the first
yarn (Y1) by cutting by the cutting portion (70A,
70B) and untwists the first yarn end (Y1a) in the
first untwisting pipe (41) by action of air injected
from the first air injection hole (42);
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a second untwisting pipe (43) that has a second
yarn-end inlet (43a) and a second air injection
hole (44), and catches, through the second yarn-
end inlet (43a), a second yarn end (Y2a) made
in the second yarn (Y2) by cutting by the cutting
portion (70A, 70B) and untwists the second yarn
end (Y2a) in the second untwisting pipe (43) by
action of airinjected from the second airinjection
hole (44);

an air injection portion (91, 92) that is capable
of injecting air from outside of the first untwisting
pipe (41) and the second untwisting pipe (43)
toward the first yarn-end inlet (41a) and the sec-
ond yarn-end inlet (43a);

a yarn joining portion (50) that twists the first
yarn end (Y1a) untwisted by the first untwisting
pipe (41) and the second yarn end (Y2a) un-
twisted by the second untwisting pipe (43); and
a movable lever (82) that is capable of advanc-
ing and retreating with respect to the first yarn-
end inlet (41a) and the second yarn-end inlet
(43a), wherein

the air injection portion (91, 92) is provided to
the movable lever (82).

The yarn joining device (31) according to claim 1,
wherein the air injection portion (91, 92) is positioned
in front of the firstyarn-end inlet (41a) and the second
yarn-end inlet (43a) midway while the movable lever
(82) is advancing or retreating with respect to the
first yarn-end inlet (41a) and the second yarn-end
inlet (43a).

The yarn joining device (31) according to claim 1 or
2, wherein the air injection portion (91, 92) starts in-
jection of air before each of the first yarn (Y1) and
the second yarn (Y2) is cut by the cutting portion
(70A, 70B), and ends the injection of air after each
of the first yarn (Y1) and the second yarn (Y2) has
been cut by the cutting portion (70A, 70B).

The yarn joining device (31) according to any one of
claims 1 to 3, wherein

the first air injection hole (42) starts injection of air
simultaneously when injection of air by the air injec-
tion portion (91, 92) ends or after the injection has
ended, and

the second air injection hole (44) starts injection of
air simultaneously when injection of air by the air
injection portion (91, 92) ends or after the injection
has ended.

A spinning machine (1) comprising:

the yarn joining device (31) according to any one
of claims 1 to 4;

adrafting device (6) that drafts a fiber bundle (S);
an air spinning device (7) that twists the fiber
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bundle (F) drafted by the drafting device (6) to
generate yarn (Y); and

a winding device (13) that winds the yarn (Y)
generated by the air spinning device (7) to form
a package (P).

6. The spinning machine (1) according to claim 5,

wherein
the air spinning device (7) comprising:

a nozzle portion (71) that generates swirling air-
flow in a spinning chamber (71a);

a guiding portion (72) that guides the fiber bun-
dle (F) drafted by the drafting device (6) into the
spinning chamber (71a); and

a hollow guide shaft member (73) that guides
the yarn (Y) generated by twisting the fiber bun-
dle (F) by action of the swirling airflow in the
spinning chamber (71a) to outside of the spin-
ning chamber (71a).



EP 3 309 099 A1

|||;zmm

———qg

L°Bi4

10






EP 3 309 099 A1

Fig.3
60A 31
21b
21a
81
21 —
AT 52
43 |l <
@oB) | |I~H[7~ l
AT -y 50 91a
41 y |
(40A) z ,
- 70a 53
41a
43a
22 22a
22b

12

82
92
92a
91
82

81



EP 3 309 099 A1

T
Y1-
21 60A 213
\ o 21b
] NIVA
/ ; . B |
v / \708
( —
40B Y2a 81
44

43b\\ \\\\\\\\\i)

43-\ N %% —=52
REAR / | —f—53
'Q\\NSO 51

41-/ Y —— 54

] 7 A 91
bRz \\\)&\ﬁ i 82
/42 91a

40A Y1a
41a « —~81
VL L AN |
( | RN
! ) / ~-22b
22a
22 60B
L~—Y2
!

13



EP 3 309 099 A1

Fig.5
31
N
Y1 -~
60A ..
\ % /721b
24 777, S |
‘ //V 708
/- ~—
40B o
43a | 928
43b\ > \\\\9 :~ 92 82
REAéBN\ //"-~“’ff::j;f2
‘ // [ S
41~» N _ s;\54
41b/ KX - 82
4 |
42 91a
40A
41a C 81
\\\ 70A
\ . l/”

{
v

V777777777777 ]
\ Zii)

22 60B

A

Y2

14



43\
REAR

-—

41—/

EP 3 309 099 A1

41b~/

Y1
21 60A .
\) Q\ % \ /I21b
pzzz 7 )/a ]
‘ / \705
( >~ 81
40B Yoa
43a | 92a
\,\, D) i 82
N = Wsz
\/ | =53
——54
A 91
\\\ \,\\X\ "\ 82
/42 91a
40A Yla
41a >~—81
\ \ 70A
) N1
L2277 77727777, |
l \ N
‘ ) /11 -22b
223 |
22 60B

15



EP 3 309 099 A1

\ Y1 TN

21 60A .
) (\ L\ A2
(277777777 )/ l
' l\?OB

C F~—
40B \ 81
44
K\ \\ 43a\ Q%a
sap— = —
43~\ < ——52
REAR \/ —F——53 ERONT
/ Q\/\’E’O 51
41~f O\ : o7 54
41b‘/ // // // \ x/\ :' 82
7 a
42 91a
40A
41a ( ~—81
\ 70A
) 4
7777 ]
[ l YA
' ) /1 N22p
22a
22 6OB
~— Y2

16



EP 3 309 099 A1

JNIL

vl

5 A

bl

440

NO

440

440

NO

440

AV ONILSIMLINN

dIV LSISSY
NOILONAOYHLNI

8614

17



EP 3 309 099 A1

21 60A 21
) (\ % > /121b
{// 77 7 i |
' // I\708
40B yoq | 81

NN \\\\\\\\JB

43b_\ PP TR, L ’\_’92

43« \ Y2 —52
REAR / [ +—F——53
/ fc{ >0 31
41-/ \ > Y, 54
41b/ o / "’: /\91
N >\ = 82
;L "-
;42 91a
40A Yla
41a ( >—~—81

\ \\ 70A
; ~—
l// 7 \/ 77777 - l
‘ ) 7T ~22b
22a
22 60B

Y2

18



10

15

20

25

30

35

40

45

50

55

EP 3 309 099 A1

Eutrop;a'isc{l:s
European -
0)» et EUROPEAN SEARCH REPORT Application Number

des brevets EP 17 19 5655

[

EPO FORM 1503 03.82 (P04C01)

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A,D |JP HO3 47330 B2 (MURATA MACHINERY LTD 1-6 INV.
[JP]) 19 July 1991 (1991-07-19) B65H69/06

* abstract; figures 6-8 *
A EP 3 025 996 Al (MURATA MACHINERY LTD 1-6
[JP]) 1 June 2016 (2016-06-01)
* figures 5-9 *

A JP 2013 249173 A (MURATA MACHINERY LTD) 1-6
12 December 2013 (2013-12-12)
* figure 3 *

TECHNICAL FIELDS
SEARCHED (IPC)

B65H
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 9 February 2018 Pussemier, Bart
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A technological backgroUund e et et e be st h e ae e
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

19




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 309 099 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 17 19 5655

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

09-02-2018
Patent document Publication Patent family Publication

cited in search report date member(s) date

JP HO347330 B2 19-07-1991 JP HO347330 B2 19-07-1991
JP $63309635 A 16-12-1988

EP 3025996 Al 01-06-2016  CN 105648588 A 08-06-2016
EP 3025996 Al 01-06-2016
JP 2016102005 A 02-06-2016

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

20



EP 3 309 099 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  JP 2014234309 A [0002] * JP H347330 B [0003]

21



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

