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(54) Yarn processing device and yarn winding device

(57) A splicer (8) is a device that carries out process-
ing of joining yarn ends as processing of a yarn, and
includes an operation mechanism (80) that performs a
plurality of operations to carry out the processing of join-

ing the yarn ends, and a cam mechanism (60) that con-
trols the operation of the operation mechanism (80). The
cam mechanism (60) includes a plurality of pattern por-
tions corresponding to each operation of the operation
mechanism (80).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a yarn process-
ing device such as a yarn joining device that joins yarn
ends, for example, and a yarn winding device including
the yarn processing device.

2. Description of the Related Art

[0002] Conventionally, there is known a yarn winding
device that winds a yarn from a yarn supplying bobbin
into a package. Such a yarn winding device is mounted
with a yarn joining device that joins a yarn end from the
yarn supplying bobbin and a yarn end from the package
when the yarn is cut to remove a yarn defect, for example,
as one of the yarn processing devices (see e.g., Japa-
nese Unexamined Utility Model Publication No. 4-42169,
Japanese Unexamined Patent Publication No.
64-26742).
[0003] However, in the conventional yarn joining de-
vice, a cam of a cam mechanism for controlling the op-
eration is replaced to enable different yarn joining oper-
ations. Alternatively, the control of an electromagnetic
actuator arranged in place of the cam mechanism needs
to be changed.

BRIEF SUMMARY OF THE INVENTION

[0004] It is an object of the present invention to provide
a yarn processing device capable of performing a plural-
ity of operations with a simple configuration, and a yarn
winding device including such a yarn processing device.
[0005] A yarn processing device of the present inven-
tion is a yarn processing device that carries out process-
ing of a yarn, the yarn processing device including an
operation mechanism that performs a plurality of opera-
tions to carry out the processing; and a transmission
mechanism that controls the operation of the operation
mechanism; wherein the transmission mechanism in-
cludes a plurality of pattern portions corresponding to
each of the operations.
[0006] In the yarn processing device, the operation
mechanism performs a plurality of operations in accord-
ance with each of the plurality of pattern portions of the
transmission mechanism. Therefore, according to the
yarn processing device, the plurality of operations can
be executed with a simple configuration without requiring
a troublesome operation such as replacing a component
member in the transmission mechanism.
[0007] The transmission mechanism is a cam mecha-
nism including a rotatable plate-like member; and the plu-
rality of pattern portions are formed along an outer pe-
riphery of the plate-like member. According to such a
configuration, the plurality of operations can be realized

by controlling a rotation of the plate-like member.
[0008] Two patterns of the pattern portion may be
formed in a range of greater than or equal to 0 degrees
and less than 180 degrees and a range of greater than
or equal to 180 degrees and less than 360 degrees, re-
spectively, with respect to a center of rotation of the
plate-like member. According to such a configuration, two
types of operations can be easily realized by controlling
the rotation of the plate-like member.
[0009] A driving source that drives the transmission
mechanism may be further arranged. According to such
a configuration, the operation of the transmission mech-
anism such as switching of the pattern portions and
switching of the rotating direction of the plate-like mem-
ber can be performed by a dedicated driving source with-
out being influenced by a driving situation or the like of
other mechanisms.
[0010] The driving source may be a stepping motor.
According to such a configuration, the operation of the
plate-like member such as the rotation speed, the rotating
direction, and the like of the plate-like member can be
easily and accurately controlled.
[0011] The yarn processing device may further include
a sensor that detects whether or not the pattern portion
is at an initial position. According to such a configuration,
the position adjustment of the pattern portion can be ac-
curately performed.
[0012] The sensor is a magnetic sensor that detects
one polarity; and when the pattern portion is at the initial
position, a first magnet having the one polarity is arranged
at a position facing the magnetic sensor in the plate-like
member, and a second magnet having the other polarity
is arranged at a position adjacent to both sides of the first
magnet in the plate-like member. According to such a
configuration, the magnetic field of one polarity of the first
magnet is thus narrowed by the magnetic field of the other
polarity of the second magnet, and hence accuracy in
detection of one polarity by the magnetic sensor can be
enhanced.
[0013] The operation mechanism performs a plurality
of operations to carry out processing of joining yarn ends,
and includes a yarn cutting mechanism that has the op-
eration controlled by the transmission mechanism to cut
the yarn end and a yarn clamping mechanism that has
the operation controlled by the yarn cutting mechanism
to clamp the yarn end; and an operation timing of the
yarn clamping mechanism and the yarn cutting mecha-
nism may be changed for every pattern portion. Accord-
ing to such a configuration, the operation timing of the
yarn clamping mechanism and the yarn cutting mecha-
nism are changed according to a yarn type, and the yarn
joining operation at the optimum yarn joining condition
can be realized.
[0014] The yarn cutting mechanism has a function of
cutting the yarn end and a function of clamping the cut
yarn end; and a time during which the yarn cutting mech-
anism clamps the cut yarn end may be changed accord-
ing to the pattern portion. According to such a configu-
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ration, the time during which the yarn cutting mechanism
clamps the yarn ends is made long with respect to the
yarn having high stretchability, so that the yarn ends are
prevented from suddenly contracting and escaping im-
mediately after being cut.
[0015] A yarn winding device of the present invention
includes the yarn processing device of the present inven-
tion described above, where a yarn supplying section
that supports a yarn supplying bobbin, a yarn unwinding
assisting section that controls a balloon of the yarn un-
wound from the yarn supplying bobbin, a tension applying
section that applies a predetermined tension on the trav-
elling yarn, a supplying side yarn catching section that
guides a yarn end from the supplying side to the yarn
processing device, a winding side yarn catching section
that guides a yarn end from the winding side to the yarn
processing device, a yarn defect detecting section that
detects a yarn defect of the travelling yarn, and a winding
section that winds the yarn into a package are arranged
along a yarn path with the yarn processing device.
[0016] Since the yarn winding device includes the yarn
processing device capable of performing a plurality of
operations with a simple configuration, as described
above, the yarn processing device can be miniaturized
and the height of the device from the yarn supplying sec-
tion to the winding section can be suppressed. Thus, if
the winding section is located on the upper side, for ex-
ample, attachment/detachment of the package with re-
spect to the winding section can be easily carried out.
[0017] A yarn tension measuring section that meas-
ures a tension of the yarn applied by the tension applying
section and a yarn travelling state detecting section that
detects a state of the travelling yarn may be further ar-
ranged along the yarn path. In this case as well, the height
of the device from the yarn supplying section to the wind-
ing section can be suppressed.
[0018] According to the present invention, a plurality
of operations can be performed with a simple configura-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 is a front view of a winding unit, which is
a yarn winding device, according to one embodiment of
the present invention;
[0020] FIG. 2 is a perspective view of a splicer, which
is a yarn processing device of one embodiment of the
present invention;
[0021] FIG. 3 is a perspective view of the splicer;
[0022] FIG. 4 is a perspective view of the splicer;
[0023] FIG. 5 is a perspective view of the splicer;
[0024] FIG. 6 is a longitudinal cross-sectional view de-
scribing a yarn joining operation of the splicer;
[0025] FIGS. 7(A) to 7(C) are bottom views describing
an operation of an operation mechanism of the splicer;
[0026] FIGS. 8(A) to 8(C) are bottom views describing
the operation of the operation mechanism of the splicer;
[0027] FIGS. 9(A) to 9(C) are bottom views describing

the operation of the operation mechanism of the splicer;
[0028] FIGS. 10(A) to 10(C) are bottom views describ-
ing the operation of the operation mechanism of the splic-
er;
[0029] FIGS. 11(A) to 11(C) are bottom views describ-
ing the operation of the operation mechanism of the splic-
er;
[0030] FIGS. 12(A) to 12(C) are bottom views describ-
ing the operation of the operation mechanism of the splic-
er;
[0031] FIGS. 13(A) to 13(C) are bottom views describ-
ing the operation of the operation mechanism of the splic-
er;
[0032] FIGS. 14(A) to 14(C) are bottom views describ-
ing the operation of the operation mechanism of the splic-
er;
[0033] FIGS. 15(A) to 15(C) are bottom views describ-
ing the operation of the operation mechanism of the splic-
er;
[0034] FIGS. 16(A) to 16(C) are bottom views describ-
ing the operation of the operation mechanism of the splic-
er;
[0035] FIGS. 17(A) to 17(C) are bottom views describ-
ing the operation of the operation mechanism of the splic-
er;
[0036] FIGS. 18(A) to 18(C) are bottom views describ-
ing the operation of the operation mechanism of the splic-
er;
[0037] FIGS. 19(A) to 19(C) are bottom views describ-
ing the operation of the operation mechanism of the splic-
er;
[0038] FIGS. 20(A) to 20(C) are bottom views describ-
ing the operation of the operation mechanism of the splic-
er;
[0039] FIGS. 21(A) to 21(C) are bottom views describ-
ing the operation of the operation mechanism of the splic-
er; and
[0040] FIGS. 22(A) to 22(C) are bottom views describ-
ing the operation of the operation mechanism of the splic-
er.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0041] A preferred embodiment of the present inven-
tion will be hereinafter described in detail with reference
to the drawings. In each figure, the same reference nu-
merals are denoted for the same or corresponding por-
tions, and descriptions thereof will not be repeated.

[Structure of winding unit]

[0042] As illustrated in FIG. 1, a winding unit (yarn
winding device) 1 is a device that winds a yarn Y from a
yarn supplying bobbin B into a package P. The yarn sup-
plying bobbin B is formed by a fine spinning machine in
a pre-step, and is transported from the fine spinning ma-
chine while being set in a tray, for example. An automatic
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winder is configured by arranging a plurality of winding
units 1 in line.
[0043] The winding unit 1 has a bobbin supporting sec-
tion (yarn supplying section) 2, a yarn unwinding assist-
ing device (yarn unwinding assisting section) 3, a
pre-clearer 4, a gate type tensor (tension applying sec-
tion) 5, a tension sensor (yarn tension measuring section)
6, a lower yarn catching device (supplying side yarn
catching section) 7, a splicer (yarn joining device, yarn
processing device) 8, a cutter 9, a yarn clearer (yarn de-
fect detecting section) 11, an upper yarn catching device
(winding side yarn catching section) 12, and a winding
section 13 arranged in this order from upstream (lower
side herein) along a travelling path of the yarn Y (i.e.,
yarn path). Each of the above configurations is attached
to a machine 14. The winding unit 1 also includes a control
section 15 that controls each configuration of the winding
unit 1, and a display (display section) 16 that displays
operation situations and the like of the winding unit 1.
The control section 15 transmits and receives various
information related to the winding operation with a control
device that controls the entire automatic winder.
[0044] The bobbin supporting section 2 supports the
yarn supplying bobbin B in an upright state. The yarn
unwinding assisting device 3 controls a balloon of the
yarn Y unwound from the yarn supplying bobbin B by a
tubular member arranged above the yarn supplying bob-
bin B. The gate type tensor 5 applies a predetermined
tension on the travelling yarn Y by holding the yarn Y in
a zigzag form with a pair of gates including a fixed gate
and a movable gate of comb teeth shape. The tension
sensor 6 measures the tension of the yarn Y applied by
the gate type tensor 5.
[0045] The pre-clearer 4 regulates in advance the
passing of the yarn defect greater than a defined value
by a pair of regulating members arranged at a predeter-
mined interval with a yarn path therebetween. The yarn
clearer 11 detects the yarn defect such as slub during
the winding of the yarn Y. The cutter 9 cuts the yarn Y
after the pre-clearer 4 regulates the passing of the yarn
defect or after the yarn clearer 11 detects the yarn defect.
The splicer 8 joins the yarn end from the yarn supplying
bobbin B and the yarn end from the package P (yarn
ends) when the yarn Y is cut by the cutter 9 or when the
yarn Y is disconnected.
[0046] The lower yarn catching device 7 is configured
to be vertically swingable with an axis line α as a center,
where a suction port 7a is arranged at the swinging end
thereof. The suction port 7a is swung between an upper
part of the splicer 8 and a lower part of the pre-clearer 4.
The upper yarn catching device 12 is configured to be
vertically swingable with an axis center β as a center,
where a suction port 12a is arranged at the swinging end
thereof. The suction port 12a is swung between a lower
part of the splicer 8 and the winding section 13. Accord-
ingly, the lower yarn catching device 7 waits at a position
swung in a downward direction to suck the yarn end from
the yarn supplying bobbin B with the suction port 7a, and

thereafter, swung in an upward direction to guide the yarn
end from the yarn supplying bobbin B to the splicer 8. On
the other hand, the upper yarn catching device 12 is
swung in an upward direction to suck the yarn end from
the package P with the suction port 12a, and thereafter,
swung in a downward direction to guide the yarn end
from the package P to the splicer 8.
[0047] The winding section 13 winds the yarn Y un-
wound from the yarn supplying bobbin B into the package
P to form a fully-wound package P. The winding section
13 includes a winding drum 17 provided with a drum
groove 17a, and a cradle 18 that rotatably supports the
package P. The cradle 18 makes the surface of the pack-
age P to contact with the surface of the winding drum 17
with an appropriate contact pressure. The winding drum
17 is driven and rotated by a motor to rotate the package
P, whereby the winding section 13 winds the yarn Y into
the package P while traversing the yarn Y at a predeter-
mined width.

[Structure of splicer]

[0048] The splicer 8 will be described in more detail
below. In the following description, for the sake of con-
venience, the yarn supplying bobbin B side (supplying
side) is the lower side, the package P side (winding side)
is the upper side, the yarn path side with respect to the
splicer 8 is the front side, and the opposite side thereof
is the back side.
[0049] As illustrated in FIG. 2 and FIG. 3, the splicer 8
includes a frame body 21, an untwisting section 40 at-
tached to the front side of the frame body 21, and a yarn
joining section 50 attached to the front side of the un-
twisting section 40. The splicer 8 is attached to the ma-
chine 14 by way of the frame body 21. Guide plates 22,
23 are attached to the upper side and the lower side,
respectively, of the untwisting section 40 so as to face
each other with the yarn joining section 50 therebetween.
The guide plate 22 is provided with a guide groove 22a
into which the yarn end from the package P is introduced,
and a guide groove 22b into which the yarn end from the
yarn supplying bobbin B is introduced. Similarly, the
guide plate 23 is provided with a guide groove 23a into
which the yarn end from the package P is introduced,
and a guide groove 23b into which the yarn end from the
yarn supplying bobbin B is introduced.
[0050] The guide plate 22 includes a clamp section 91
that clamps the yarn end from the package P introduced
into the guide groove 22a, and the guide plate 23 includes
a cutter section 87 that cuts the yarn end from the pack-
age P introduced into the guide groove 23a. Furthermore,
the guide plate 23 includes the clamp section 91 that
clamps the yarn end from the yarn supplying bobbin B
introduced into the guide groove 23b, and the guide plate
22 includes the cutter section 87 that cuts the yarn end
from the yarn supplying bobbin B introduced into the
guide groove 22b. The untwisting section 40 untwists the
yarn end from the package P and the yarn end from the
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yarn supplying bobbin B cut by the cutter section 87 while
being clamped by the clamp section 91. The yarn joining
section 50 twists the yarn end from the package P and
the yarn end from the yarn supplying bobbin B untwisted
by the untwisting section 40.
[0051] As illustrated in FIG. 4 and FIG. 5, the splicer 8
further includes a stepping motor (driving source) 24, a
cam mechanism (transmission mechanism) 60 driven by
the stepping motor 24, an operation mechanism (first op-
eration mechanism) 70 and an operation mechanism
(second operation mechanism) 80, which operations are
controlled by the cam mechanism 60, and a single torsion
coil spring (urging member, first urging member) 25 that
urges one part of the operation mechanism 70, 80 to
make contact with the cam mechanism 60. The operation
mechanism 70 includes a yarn guiding mechanism 70A
that guides the yarn end, a twist preventing mechanism
70B that holds the yarn ends when twisting the yarn ends,
and a joint length adjusting mechanism 70C that adjusts
the length of the joint of the yarn ends. The operation
mechanism 80 includes a yarn clamping mechanism 80A
that clamps the yarn end, and a yarn cutting mechanism
80B that cuts the yarn end.
[0052] The stepping motor 24 is fixed to an upper plate
21a with a rotation shaft 24a thereof projecting out from
the upper plate 21a of the frame body 21. The cam mech-
anism 60 includes a single cam shaft 61 rotatably bridged
between the upper plate 21a and a lower plate 21b of
the frame body 21, a cam (first cam, plate-like member)
62 fixed to the cam shaft 61 in proximity to the upper
plate 21a, and a cam (second cam, plate-like member)
63 fixed to the cam shaft 61 in proximity to the lower plate
21b. Timing pulleys 26, 27 are fixed to the rotation shaft
24a of the stepping motor 24 and an upper end portion
61a of the cam shaft 61 projecting out from the upper
plate 21a of the frame body 21, respectively, where a
timing belt 28 is bridged between the timing pulleys 26,
27. The cam shaft 61 and the cams 62, 63 are thus inte-
grally rotated by the stepping motor 24.
[0053] A single supporting shaft (first supporting shaft)
29 is bridged between the upper plate 21a and the lower
plate 21b of the frame body 21 so as to be substantially
parallel with the cam shaft 61. The supporting shaft 29
is attached, in a swingable manner, with a cam follower
section (first cam follower section) 71 of the operation
mechanism 70, and a cam follower section (second cam
follower section, cutter operation transmitting section) 81
of the operation mechanism 80.
[0054] As illustrated in FIG. 5, the cam follower section
71 is a plate-like member rotatably attached to the sup-
porting shaft 29 in proximity to the upper plate 21a of the
frame body 21. The cam follower section 71 is provided
with an arm 71a, where a cam follower (first cam follower)
72 is rotatably attached to a lower surface of an interme-
diate portion of the arm 71a.
[0055] As illustrated in FIG. 4, the cam follower section
81 includes an upper plate 82 rotatably attached to the
supporting shaft 29 in proximity to the cam follower sec-

tion 71, a lower plate 83 rotatably attached to the sup-
porting shaft 29 in proximity to the lower plate 21b of the
frame body 21, and a connecting plate 84 for connecting
the upper plate 82 and the lower plate 83. The upper
plate 82, the lower plate 83, and the connecting plate 84
are integrally formed. The lower plate 83 is provided with
a pair of arms 83a, 83b, and a cam follower (second cam
follower) 85 is rotatably attached to an upper surface of
a distal end portion of the arm 83b. On the other hand,
the upper plate 82 is provided with an arm 82a so as to
overlap the arm 83a when seen from a center line direc-
tion of the supporting shaft 29.
[0056] As illustrated in FIG. 4 and FIG. 5, the torsion
coil spring 25 is rotatably attached to the supporting shaft
29 between the upper plate 82 and the lower plate 83 of
the cam follower section 81. One end 25a of the torsion
coil spring 25 is hooked at the intermediate portion of the
arm 71a of the cam follower section 71, and the other
end 25b of the torsion coil spring 25 is hooked at the
connecting plate 84 of the cam follower section 81. By
this single torsion coil spring 25, the cam follower 72 of
the cam follower section 71 is urged to make contact with
the cam 62 of the cam mechanism 60, and the cam fol-
lower 85 of the cam follower section 81 is urged to make
contact with the cam 63 of the cam mechanism 60. That
is, the cam follower 72 and the cam follower 85 are urged
in opposite rotation directions (i.e., to sandwich the cam
shaft 61) with each other with respect to the supporting
shaft 29 (i.e., about the center line of the supporting shaft
29) by the torsion coil spring 25.
[0057] As illustrated in FIG. 5, a back end of a long
coupling member 73 is rotatably coupled to the distal end
portion of the arm 71a of the cam follower section 71. As
illustrated in FIG. 2 and FIG. 3, a yarn guiding lever body
74 is rotatably coupled to a front end of the coupling mem-
ber 73. The yarn guiding lever body 74 includes a sup-
porting shaft 75 rotatably attached to the untwisting sec-
tion 40 so as to be substantially parallel to the supporting
shaft 29, and yarn guiding levers 74a, 74b respectively
fixed to the upper end and the lower end of the supporting
shaft 75. The front end of the coupling member 73 is
rotatably coupled to the arm 74c extending from the basal
end portion of the yarn guiding lever 74a on the upper
side. A yarn guiding mechanism 70A and a joint length
adjusting mechanism 70C are configured including the
cam follower section 71, the coupling member 73, and
the yarn guiding lever body 74 described above.
[0058] A twist preventing lever body 76 is rotatably at-
tached to the supporting shaft 75 of the yarn guiding lever
body 74. The twist preventing lever body 76 includes a
bracket 76c rotatably attached to the supporting shaft 75,
and twist preventing levers 76a, 76b extending from an
upper end and a lower end, respectively, of the bracket
76c. Furthermore, a torsion coil spring 77 that urges the
twist preventing lever body 76 towards the yarn guiding
lever body 74 is rotatably attached to the supporting shaft
75. The twist preventing lever body 76 is thus swung
towards the untwisting section 40 with the yarn guiding
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lever body 74. However, after a protrusion 76d arranged
on the bracket 76c makes contact with a stopper 40a
arranged on the untwisting section 40, only the yarn guid-
ing lever body 74 is swung towards the untwisting section
40. A twist preventing mechanism 70B is configured in-
cluding the cam follower section 71, the coupling member
73, and the twist preventing lever body 76 described
above.
[0059] As illustrated in FIG. 4 and FIG. 5, a back end
of a long coupling member (cutter operation transmitting
section) 86 provided with a bent portion 86a is rotatably
coupled to the distal end portion of the arm 82a of the
cam follower section 81. The cutter section 87 that cuts
the yarn end from the yarn supplying bobbin B is coupled
in a freely rotating manner to a front end of the coupling
member 86. As illustrated in FIG. 3, the cutter section 87
includes a fixed piece 87a fixed to a lower surface of the
guide plate 22 and a movable piece 87b rotatably at-
tached to the lower surface of the guide plate 22. The
fixed piece 87a and the movable piece 87b form a pair
with the guide groove 22b therebetween. As illustrated
in FIG. 4, the front end of the coupling member 86 is
rotatably coupled to an arm 87c extending from a basal
end potion of the movable piece 87b.
[0060] Similarly, the back end of the long coupling
member 86 provided with the bent portion 86a is rotatably
coupled to the distal end portion of the arm 83a of the
cam follower section 81. The cutter section 87 that cuts
the yarn end from the package P is coupled in a freely
rotating manner to the front end of the coupling member
86. The cutter section 87 includes a fixed piece 87a fixed
to an upper surface of the guide plate 23 and a movable
piece 87b rotatably attached to the upper surface of the
guide plate 23. The fixed piece 87a and the movable
piece 87b form a pair with the guide groove 23a there-
between. The front end of the coupling member 86 is
rotatably coupled to the arm 87c extending from the basal
end portion of the movable piece 87b.
[0061] A yarn cutting mechanism 80B having the op-
eration controlled by the cam mechanism 60 is config-
ured including the cam follower section 81, the coupling
member 86, and the cutter section 87 described above.
Thus, the yarn cutting mechanism 80B includes the cutter
section 87 that cuts the yarn ends from the package P
and the yarn supplying bobbin B, and the cam follower
section 81 and the coupling member 86 that transmits
the operation from the cam mechanism 60 to the cutter
section 87.
[0062] Furthermore, as illustrated in FIG. 2 and FIG.
4, a supporting shaft (second supporting shaft) 88 is fixed
to the upper surface of the guide plate 22. An intermediate
portion of a long coupling member (clamp operation
transmitting section) 89 is rotatably attached to the sup-
porting shaft 88. The clamp section 91 that clamps the
yarn end from the package P is arranged at the front end
of the coupling member 89. The clamp section 91 in-
cludes a fixed piece 91a fixed to an upper surface of the
guide plate 22 and a movable piece 91b formed at the

front end of the coupling member 89. The fixed piece 91a
and the movable piece 91b form a pair with the guide
groove 22a therebetween. A circular plate-like member
(clamp operation transmitting section) 92 that makes
contact with the coupling member 86 is rotatably attached
to the back end of the coupling member 89.
[0063] A torsion coil spring (second urging member)
93 is rotatably attached to the supporting shaft 88 fixed
to the upper surface of the guide plate 22. The torsion
coil spring 93 urges the circular plate-like member 92 to
make contact with the bent portion 86a of the coupling
member 86. The torsion coil spring 93 urges the movable
piece 91b to make contact with the fixed piece 91a. The
bent portion 86a thus has a function of a cam that trans-
mits the operation to the clamp section 91 via the circular
plate-like member 92. When the circular plate-like mem-
ber 92 is moved by the coupling member 86 and the
coupling member 89 is rotated, the clamp section 91 per-
forms the operation of releasing the clamping of the yarn
end from the package P against the urging force of the
torsion coil spring 93.
[0064] Similarly, the supporting shaft 88 is fixed to the
lower surface of the guide plate 23, and an intermediate
portion of the long coupling member 89 is rotatably at-
tached to the supporting shaft 88. The clamp section 91
that clamps the yarn end from the yarn supplying bobbin
B is arranged at the front end of the coupling member
89. The clamp section 91 includes the fixed piece 91a
fixed to the lower surface of the guide plate 23 and the
movable piece 91b formed at the front end of the coupling
member 89. The fixed piece 91a and the movable piece
91b form a pair with the guide groove 23b therebetween.
The circular plate-like member 92 that makes contact
with the coupling member 86 is rotatably attached to the
back end of the coupling member 89.
[0065] The torsion coil spring 93 is rotatably attached
to the supporting shaft 88 fixed to the lower surface of
the guide plate 23. The torsion coil spring 93 urges the
circular plate-like member 92 to make contact with the
bent portion 86a of the coupling member 86. The torsion
coil spring 93 urges the movable piece 91b to make con-
tact with the fixed piece 91a. The bent portion 86a thus
has a function of a cam that transmits the operation to
the clamp section 91 via the circular plate-like member
92. When the circular plate-like member 92 is moved by
the coupling member 86 and the coupling member 89 is
rotated, the clamp section 91 performs the operation of
releasing the clamping of the yarn end from the yarn sup-
plying bobbin B against the urging force of the torsion
coil spring 93.
[0066] A yarn clamping mechanism 80A having the op-
eration controlled by the yarn cutting mechanism 80B is
configured including the coupling member 89, the circular
plate-like member 92, and the clamp section 91 de-
scribed above. Thus, the yarn clamping mechanism 80A
includes the clamp section 91 that clamps the yarn end
from the package P and the yarn end from the yarn sup-
plying bobbin B, and the coupling member 89 and the
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circular plate-like member 92 that transmits the operation
from the coupling member 86 of the yarn cutting mech-
anism 80B to the clamp section 91.

[Yarn joining operation of splicer]

[0067] The yarn joining operation of the splicer 8 con-
figured as above will be described. As illustrated in FIG.
6, when the yarn guiding levers 74a, 74b are turned to-
wards the untwisting section 40, a yarn end YB from the
yarn supplying bobbin B guided by the lower yarn catch-
ing device 7 and a yarn end YP from the package P guid-
ed by the upper yarn catching device 12 are guided to-
wards the untwisting section 40. The yarn end YB is
thereby introduced into the guide groove 23b of the guide
plate 23, the guide groove 22b of the guide plate 22, and
the yarn joining nozzle 51 of the yarn joining section 50.
Similarly, the yarn end YP is introduced into the guide
groove 22a of the guide plate 22, the guide groove 23a
of the guide plate 23, and the yarn joining nozzle 51 of
the yarn joining section 50. The yarn guiding levers 74a,
74b function as a yarn guiding mechanism 70A in this
case. The yarn ends YB, YP are arranged in an accom-
modating section 52 through a guide inclined section 53
when being introduced into the yarn joining nozzle 51.
[0068] The yarn end YB introduced into the guide
groove 23b of the guide plate 23 is then clamped by the
clamp section 91 in proximity to the guide groove 23b.
Similarly, the yarn end YP introduced into the guide
groove 22a of the guide plate 22 is clamped by the clamp
section 91 in proximity to the guide groove 22a. Then,
the yarn end YB introduced into the guide groove 22b of
the guide plate 22 is cut with the cutter section 87 in
proximity to the guide groove 22b. Similarly, the yarn end
YP introduced into the guide groove 23a of the guide
plate 23 is cut with the cutter section 87 in proximity to
the guide groove 23a. In this case, the cutting length of
the yarn ends YB, YP is determined by the position where
the turning of the yarn guiding levers 74a, 74b is stopped.
[0069] The distal end portion of the cut yarn end YB is
sucked through a suction port 41a into an untwisting noz-
zle 41 of the untwisting section 40, and untwisted by un-
twisting air ejected from an ejection hole 42 into the un-
twisting nozzle 41. Similarly, the distal end portion of the
cut yarn end YP is sucked through a suction port 43a into
an untwisting nozzle 43 of the untwisting section 40, and
untwisted by untwisting air ejected from an ejection hole
44 into the untwisting nozzle 43.
[0070] When the yarn guiding levers 74a, 74b are fur-
ther turned towards the untwisting section 40, the distal
end portions of the untwisted yarn ends YB, YP are pulled
out from the untwisting nozzles 41, 43. The distal end
portions of the untwisted yarn ends YB, YP are held in
proximity to the yarn joining section 50 by the twist pre-
venting levers 76a, 76b turned with the yarn guiding le-
vers 74a, 74b. The twist preventing levers 76a, 76b are
stopped when making contact with the stopper 40a. The
distal end portions of the untwisted yarn ends YB, YP are

thereby twisted by yarn joining air ejected from an ejec-
tion hole 54 into the accommodating section 52. In this
case, the length of the joint of the yarn ends YB, YP is
determined by the position to stop the further swinging
of the yarn guiding levers 74a, 74b. The yarn guiding
levers 74a, 74b function as a joint length adjusting mech-
anism 70C.
[0071] Then, the yarn guiding levers 74a, 74b and the
twist preventing levers 76a, 76b are turned in opposite
directions, and the clamp section 91 releases the clamp-
ing. The joined yarn end YB and the yarn end YP (i.e.,
the yarn Y) thereby return on the yarn path on the front
side of the splicer 8.

[Structure and operation of operation mechanism]

[0072] The yarn guiding mechanism 70A, the twist pre-
venting mechanism 70B, the joint length adjusting mech-
anism 70C, the yarn clamping mechanism 80A, and a
yarn cutting mechanism 80B will be more specifically de-
scribed below. In FIG. 7(A) to FIG. 22(C), Figure (A) il-
lustrates the operations of the yarn guiding mechanism
70A, the twist preventing mechanism 70B, and the joint
length adjusting mechanism 70C, Figure (B) illustrates
the operation of the yarn clamping mechanism 80A, and
Figure (C) illustrates the operation of the yarn cutting
mechanism 808.
[0073] As illustrated in FIGS. 7(A) to 7(C), the cam 62
is provided with a pattern portion 62a so as to lie along
an outer periphery on one side of a plane passing through
an initial position 62i and a center line CL of the cam shaft
61, and a pattern portion 62b so as to lie along an outer
periphery on the other side of the plane. In other words,
two patterns of the pattern portions 62a, 62b are formed
in a range of greater than or equal to 0 degrees and less
than 180 degrees and a range of greater than or equal
to 180 degrees and less than 360 degrees, respectively,
with respect to the center of rotation of the cam 62. Each
pattern portion 62a, 62b corresponds to each of a plurality
of processes performed by the splicer 8 (more specifi-
cally, a plurality of operations performed by the operation
mechanism 70).
[0074] The cam 63 is provided with a pattern portion
63a so as to lie along an outer periphery on one side of
a plane passing through an initial position 63i and the
center line CL of the cam shaft 61, and a pattern portion
63b so as to lie along an outer periphery on the other
side of the plane. In other words, two patterns of the pat-
tern portions 63a, 63b are formed in a range of greater
than or equal to 0 degrees and less than 180 degrees
and a range of greater than or equal to 180 degrees and
less than 360 degrees, respectively, with respect to the
center of rotation of the cam 63. Each pattern portion
63a, 63b corresponds to each of a plurality of processes
performed by the splicer 8 (more specifically, a plurality
of operations performed by the operation mechanism
80).
[0075] At the start of each operation, the cam follower
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72 makes contact with the initial position 62i of the cam
62, and the cam follower 85 makes contact with the initial
position 63i of the cam 63. In this case (i.e., when each
pattern portion 62a, 62b is at the initial position 62i and
each pattern portion 63a, 63b is at the initial position 63i),
a magnet (first magnet) 31 embedded in the cam 63 faces
a magnetic sensor (sensor) 30 installed on the lower plate
21b of the frame body 21 of the splicer 8 (see FIG. 5).
The magnetic sensor 30 detects the polarity (one polarity)
of the magnet 31. A magnet (second magnet) embedded
in the cam 63 so as to be adjacent to both sides of the
magnet 31 in the rotating direction of the cam 63 has a
polarity (other polarity) opposite to the magnet 31. De-
tection is thus made that each pattern portion 62a, 62b
is at the initial position 62i and each pattern portion 63a,
63b is at the initial position 63i.

[First operation of operation mechanism]

[0076] When the stepping motor 24 is rotated in one
direction from the initial state and the cam shaft 61 and
the cams 62, 63 are rotated in the direction of an arrow
A1, the operation of the operation mechanism 70 is con-
trolled by the pattern portion 62a of the cam 62 and the
operation of the operation mechanism 80 is controlled
by the pattern portion 63a of the cam 63. As illustrated
in FIGS. 8(A) to 8(C), when the cam shaft 61 and the
cams 62, 63 are rotated about 8 degrees from the initial
state, the torsion angle θ of the torsion coil spring 25
takes a maximum value.
[0077] Furthermore, as illustrated in FIGS. 9(A) to 9(C),
when the cam shaft 61 and the cams 62, 63 are rotated
about 38 degrees from the initial state, the coupling mem-
ber 73 is moved in the direction of an arrow A11 through
the cam follower section 71, and the yarn guiding levers
74a, 74b and the twist preventing levers 76a, 76b are
turned in the direction of an arrow A12 (see FIG. 9(A)).
In this case, the torsion angle θ of the torsion coil spring
25 takes a minimum value. According to the turning of
the yarn guiding levers 74a, 74b, the yarn end YB from
the yarn supplying bobbin B is introduced into the guide
groove 23b of the guide plate 23, the guide groove 22b
of the guide plate 22, and the yarn joining nozzle 51 of
the yarn joining section 50. Similarly, the yarn end YP
from the package P is introduced into the guide groove
22a of the guide plate 22, the guide groove 23a of the
guide plate 23, and the yarn joining nozzle 51 of the yarn
joining section 50.
[0078] Furthermore, as illustrated in FIGS. 10(A) to
10(C), when the cam shaft 61 and the cams 62, 63 are
rotated about 60 degrees from the initial state, the cou-
pling member 86 is moved in the direction of an arrow
A13 through the cam follower section 81 (see FIG. 10(B)).
When the bent portion 86a of the coupling member 86 is
separated from the circular plate-like member 92, the
coupling member 89 is urged by the torsion coil spring
93 and the movable piece 91b of the clamp section 91
is rotated in the closing direction with the supporting shaft

88 as the center. The yarn ends YB, YP are thereby
clamped. Furthermore, as illustrated in FIGS. 11(A) to
11(C), when the cam shaft 61 and the cams 62, 63 are
rotated about 75 degrees from the initial state, the cou-
pling member 86 is moved in the direction of an arrow
A13 through the cam follower section 81 and the movable
piece 87b of the cutter section 87 is rotated in the closing
direction with the supporting shaft 95 arranged on the
guide plate 22, 23 as the center (see FIG. 11(C)). The
yarn ends YB, YP are thereby cut. In this case, the cutting
length of the yarn ends YB, YP is determined by the po-
sition to stop the turning of the yarn guiding levers 74a,
74b.
[0079] Furthermore, as illustrated in FIGS. 12(A) to
12(C) and FIGS.13(A) to 13(C), the cam shaft 61 and the
cams 62, 63 are gradually rotated 105 degrees and 135
degrees from the initial state. Meanwhile, the distal end
portions of the cut yarn ends YB, YP are untwisted in the
untwisting section 40. The cutter section 87 meanwhile
remains closed, but since the cutter section 87 in this
case does not include the clamping mechanism, the dis-
tal end portions of the cut yarn ends YB, YP become free
immediately after the cutter section 87 is closed.
[0080] As illustrated in FIGS. 13(A) to 13(C) and FIGS.
14(A) to 14(C), while the cam shaft 61 and the cams 62,
63 are rotated about 165 degrees from the initial state,
the coupling member 73 is further moved in the direction
of the arrow A11 through the cam follower section 71 and
the yarn guiding levers 74a, 74b and the twist preventing
levers 76a, 76b are further turned in the direction of the
arrow A12 (see FIG. 13(A) and FIG.14(A)). However, the
twist preventing levers 76a, 76b are stopped in the middle
when making contact with the stopper 40a. The distal
end portions of the untwisted yarn ends YB, YP are pulled
out from the untwisting nozzles 41, 43 by the further turn-
ing of the yarn guiding levers 74a, 74b. The distal end
portions of the untwisted yarn ends YB, YP are twisted
in the yarn joining section 50 while being held by the twist
preventing levers 76a, 76b. In this case, the length of the
joint of the yarn ends YB, YP is determined by the position
to stop the further turning of the yarn guiding levers 74a,
74b.
[0081] The operations described above are reversely
carried out until the stepping motor 24 is rotated in the
other direction, and the cam shaft 61 and the cams 62,
63 are rotated in the direction opposite to the arrow A1
to return to the initial position (i.e. , until detection is made
that the pattern portion 62a is at the initial position 62i
and the pattern portion 63a is at the initial position 63i).
That is, the yarn guiding levers 74a, 74b and the twist
preventing levers 76a, 76b are turned in the direction
opposite to the arrow A12, and the clamp section 91 re-
leases the clamping. The joint yarn end YB and the yarn
end YP (i.e., the yarn Y) thus return to the yarn path on
the front side of the splicer 8.
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[Second operation of operation mechanism]

[0082] As illustrated in FIGS. 15(A) to 15(C), when the
stepping motor 24 is rotated in the other direction from
the initial state, and the cam shaft 61 and the cams 62,
63 are rotated in the direction of the arrow A2, the oper-
ation of the operation mechanism 70 is controlled by the
pattern section 62b of the cam 62 and the operation of
the operation mechanism 80 is controlled by the pattern
portion 63b of the cam 63. As illustrated in FIGS.16(A)
to 16(C), when the cam shaft 61 and the cams 62, 63 are
rotated about 6 degrees from the initial state, the torsion
angle θ of the torsion coil spring 25 takes a maximum
value.
[0083] Furthermore, as illustrated in FIGS. 17(A) to
17(C), when the cam shaft 61 and the cams 62, 63 are
rotated about 40 degrees from the initial state, the cou-
pling member 73 is moved in the direction of the arrow
All through the cam follower section 71, and the yarn
guiding levers 74a, 74b and the twist preventing levers
76a, 76b are turned in the direction of the arrow A12 (see
FIG. 17 (A)). In this case, the torsion angle θ of the torsion
coil spring 25 takes a minimum value. According to the
turning of the yarn guiding levers 74a, 74b, the yarn end
YB from the yarn supplying bobbin B is introduced into
the guide groove 23b of the guide plate 23, the guide
groove 22b of the guide plate 22, and the yarn joining
nozzle 51 of the yarn joining section 50. Similarly, the
yarn end YP from the package P is introduced into the
guide groove 22a of the guide plate 22, the guide groove
23a of the guide plate 23, and the yarn joining nozzle 51
of the yarn joining section 50.
[0084] Furthermore, as illustrated in FIGS. 18(A) to
18(C), when the cam shaft 61 and the cams 62, 63 are
rotated about 60 degrees from the initial state, the cou-
pling member 86 is moved in the direction of the arrow
A13 through the cam follower section 81 (see FIG. 18(B)).
When the bent portion 86a of the coupling member 86 is
separated from the circular plate-like member 92, the
coupling member 89 is urged by the torsion coil spring
93 and the movable piece 91b of the clamp section 91
is rotated in the closing direction with the supporting shaft
88 as the center. The yarn ends YB, YP are thereby
clamped. Furthermore, as illustrated in FIGS. 19(A) to
19(C), when the cam shaft 61 and the cams 62, 63 are
rotated about 75 degrees from the initial state, the cou-
pling member 86 is further moved in the direction of the
arrow A13 through the cam follower section 81 and the
movable piece 87b of the cutter section 87 is rotated in
the closing direction with the supporting shaft 95 as the
center (see FIG. 19(C)). The yarn ends YB, YP are there-
by cut. In this case, the cutting length of the yarn ends
YB, YP is determined by the position to stop the turning
of the yarn guiding levers 74a, 74b.
[0085] Furthermore, as illustrated in FIGS. 20(A) to
20(C), when the cam shaft 61 and the cams 62, 63 are
rotated about 105 degrees from the initial state, the cou-
pling member 86 is moved in the direction of an arrow

A14 through the cam follower section 81 and the movable
piece 87b of the cutter section 87 is rotated in the opening
direction with the supporting shaft 95 as the center (see
FIG. 20(C)). The operation of the cutter section 87 is per-
formed when the cutter section 87 itself includes the
clamping mechanism that clamps the cut yarn ends YB,
YP. Thus, for example, if the yarn Y has excellent stretch-
ability, the cam shaft 61 and the cams 62, 63 are rotated
about 75 degrees to cut the yarn ends YB, YP, and then
rotated about 105 degrees until the cutter section 87 in-
cluding the clamping mechanism is opened to release
the clamping of the yarn ends YB, YP by the cutter section
87, so that the yarn ends YB, YP are prevented from
contracting suddenly and the yarn ends YB, YP are re-
leased after the untwisting nozzles 41, 43 are activated
to be prepared to suck the yarn. Thus, the yarn ends YB,
YP can be reliably sucked into the untwisting nozzles 41,
43 of the untwisting section 40. In this case as well, the
bent portion 86a of the coupling member 86 is separated
from the circular plate-like member 92, and hence the
clamping of the yarn ends YB, YP by the clamp section
91 is maintained. Furthermore, as illustrated in FIGS. 21
(A) to 21(C), the cam shaft 61 and the cams 62, 63 are
gradually rotated to 135 degrees from the initial state.
Meanwhile, the distal end portions of the cut yarn ends
YB, YP are untwisted in the untwisting section 40.
[0086] Furthermore, as illustrated in FIGS. 21(A) to
21(C) and FIGS. 22(A) to 22(C), while the cam shaft 61
and the cams 62, 63 are rotated about 165 degrees from
the initial state, the coupling member 73 is further moved
in the direction of the arrow A11 through the cam follower
section 71 and the yarn guiding levers 74a, 74b and the
twist preventing lever 76a, 76b are further turned in the
direction of the arrow A12 (see FIG. 22 (A)). The twist
preventing levers 76a, 76b are stopped in the middle
when making contact with the stopper 40a. The distal
end portions of the untwisted yarn ends YB, YP are pulled
out from the untwisting nozzles 41, 43 by the further turn-
ing of the yarn guiding levers 74a, 74b. The distal end
portions of the untwisted yarn ends YB, YP are twisted
in the yarn joining section 50 while being held by the twist
preventing levers 76a, 76b. In this case, the length of the
joint of the yarn ends YB, YP is determined by the position
to stop the further turning of the yarn guiding levers 74a,
74b.
[0087] The operations described above are reversely
performed until the stepping motor 24 is rotated in one
direction, and the cam shaft 61 and the cams 62, 63 are
rotated in the direction opposite to the arrow A2 to return
to the initial position (i.e., until detection is made that the
pattern portion 62b is at the initial position 62i and the
pattern portion 63b is at the initial position 63i). That is,
the yarn guiding levers 74a, 74b and the twist preventing
levers 76a, 76b are turned in the direction opposite to
the arrow A12, and the clamp section 91 releases the
clamping. The joint yarn end YB and the yarn end YP
(i.e., the yarn Y) thus return to the yarn path on the front
side of the splicer 8.
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[0088] As described above, in the splicer 8, the oper-
ation mechanism 70 performs different operations ac-
cording to each pattern portion 62a, 62b of the cam 62
of the cam mechanism 60, and the operation mechanism
80 performs different operations according to each pat-
tern portion 63a, 63b of the cam 63 of the cam mechanism
60. Therefore, according to the splicer 8, a plurality of
operations can be performed with a simple configuration
without requiring a troublesome operation such as re-
placing the cams 62, 63 in the cam mechanism 60.
[0089] The pattern portions 62a, 62b are formed along
the outer periphery of the cam 62, and the pattern por-
tions 63a, 63b are formed along the outer periphery of
the cam 63, and hence a plurality of operations can be
realized by controlling the rotation of the cams 62, 63.
Furthermore, the pattern portions 62a, 62b are formed
in a range of greater than or equal to 0 degrees and less
than 180 degrees and a range of greater than or equal
to 180 degrees and less than 360 degrees, respectively,
with respect to the center of rotation of the cam 62, and
the pattern portions 63a, 63b are formed in a range of
greater than or equal to 0 degrees and less than 180
degrees and a range of greater than or equal to 180 de-
grees and less than 360 degrees, respectively, with re-
spect to the center of rotation of the cam 63. Two types
of operations thus can be easily realized by controlling
the rotation of the cams 62, 63.
[0090] Since a dedicated stepping motor 24 for driving
the cam mechanism 60 is arranged, the operation of the
cam mechanism 60 such as the switching of the pattern
portions 62a, 62b (63a, 63b) and the switching of the
rotating direction of the cam 62 (63) can be performed
without being influenced by the driving situation or the
like of other mechanisms. Furthermore, the operation of
the cam 62, 63 such as the rotation speed, the rotating
direction, and the like of the cam 62, 63 can be easily
and accurately controlled by using the stepping motor 24.
[0091] The position adjustment of the pattern portions
62a, 62b (63a, 63b) can be accurately performed since
a magnetic sensor 30 that detects whether or not the
pattern portions 62a, 62b (63a, 63b) is at the initial posi-
tion 62i (63i) is arranged. Furthermore, when the pattern
portion 62a, 62b (63a, 63b) is at the initial position 62i
(63i), the magnet 31 having one polarity is arranged at a
position facing the magnetic sensor 30 in the cam 63 and
the magnet 32 having the other polarity is arranged at
the position adjacent to both sides of the magnet 31 in
the cam 63. The magnetic field of one polarity of the mag-
net 31 is thus narrowed by the magnetic field of the other
polarity of the magnet 32, and hence the accuracy in
detection of one polarity by the magnetic sensor 30 can
be enhanced.
[0092] The yarn clamping mechanism 80A has the op-
eration controlled by the cam mechanism 60 to clamp
the yarn ends YB, YP, and the yarn cutting mechanism
80B has the operation controlled by the yarn clamping
mechanism 80A to cut the yarn ends YB, YP. As de-
scribed in the first operation and the second operation,

the operation timing of the yarn clamping mechanism 80A
and the yarn cutting mechanism 80B are changed for
every pattern portions 63a, 63b of the cam 63 of the cam
mechanism 60. The operation timing of the yarn clamping
mechanism 80A and the yarn cutting mechanism 80B
are thus changed according to the yarn type, so that the
yarn joining operation at the optimum yarn joining con-
dition can be realized.
[0093] If the cutter section 87 of the yarn cutting mech-
anism 80B has the function of clamping the cut yarn ends
YB, YP in addition to the function of cutting the yarn ends
YB, YP, the time during which the cutter section 87
clamps the cut yarn ends YB, YP can be changed by the
pattern portion 63b of the cam 63 of the cam mechanism
60. Thus, the time during which the cutter section 87
clamps the yarn ends YB, YP is made long with respect
to the yarn Y having high stretchability, so that the yarn
ends YB, YP are prevented from contracting suddenly
immediately after being cut and escaping from the un-
twisting section 40.
[0094] The winding unit 1 includes the splicer 8 capable
of performing a plurality of operations with a simple struc-
ture, as described above. Thus, even if a number of con-
figurations are arranged along the yarn path with the
splicer 8, such as the bobbin supporting section 2, the
yarn unwinding assisting device 3, the pre-clearer 4, the
gate type tensor 5, the tension sensor 6, the lower yarn
catching device 7, the splicer 8, the cutter 9, the yarn
clearer 11, the upper yarn catching device 12, and the
winding section 13, the splicer 8 can be miniaturized and
the height of the winding unit 1 from the bobbin supporting
section 2 to the winding section 13 can be suppressed.
Thus, the attachment/detachment or the like of the pack-
age P with respect to the winding section 13 located on
the upper side can be easily carried out.
[0095] One embodiment of the present invention has
been described above, but the present invention is not
limited to the embodiment described above. For exam-
ple, the above embodiment describes a case in which
the splicer 8 is applied to the winding unit 1 of the auto-
matic winder, but the present invention is not limited
thereto, and the yarn processing device of the present
invention corresponding to the splicer 8 may be applied
to the winding device including the spinning device, or
may be applied to an operation cart configured to be able
to move among the plurality of winding units.
[0096] The operation mechanism is not limited to per-
forming a plurality of operations to carry out processing
of joining the yarn ends YB, YP and may perform a plu-
rality of operations according to the type of the yarn sup-
plying bobbin B, and the like in a peg for supporting the
yarn supplying bobbin B, a magazine section for holding
the plurality of yarn supplying bobbins B and sequentially
supplying the yarn supplying bobbin B, and the like. That
is, the present invention is applicable not only to the yarn
joining device such as the splicer 8, but also to various
yarn processing devices for performing the processing
of the yarn.
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[0097] The pattern portion of each cam 62, 63 is not
limited to two patterns and may be three or more patterns
as long as they correspond to each of the plurality of
processes. The cam mechanism 60 is not limited to the
cam 62, 63, which is a plate cam, and may be a cylinder
cam or a groove cam as long as a plurality of pattern
portions corresponding to each operation of the operation
mechanism is provided. Furthermore, the transmission
mechanism such as an arm type link mechanism or a
gear transmission mechanism may be used in place of
the cam mechanism 60 using the cams 62, 63 as long
as a plurality of pattern portions corresponding to each
operation of the operation mechanism is provided.
[0098] In place of the stepping motor 24, a motor in
which a forward/reverse rotation control can be made
such as the DC motor may be used as the driving source.
The magnet 31 to be detected by the magnetic sensor
30 is not limited to being embedded in the cam 61, and
may be embedded in the coupling member for coupling
the cam 63 and the operating section, and the like. Fur-
thermore, as long as whether or not the pattern portion
is at the initial position can be detected, other sensors
such as a light projecting and receiving sensor in which
a hole, a slit, or the like is formed in the cam, and a photo
sensor in which a reflection plate is attached may be used
in place of the magnetic sensor 30. The winding unit 1
may include a yarn travelling state detecting section that
detects the state of the travelling yarn Y such as the trav-
elling speed and the feeding length of the yarn Y.

Claims

1. A yarn processing device (8) that carries out
processing of a yarn, comprising:

an operation mechanism (70, 80) that performs
a plurality of operations to carry out the process-
ing; and
a transmission mechanism (60) that controls the
operation of the operation mechanism (70, 80);

characterized in that
the transmission mechanism (60) includes a plurality
of pattern portions (62a, 62b, 63a, 63b) correspond-
ing to each of the operations.

2. The yarn processing device (8) according to claim 1,
characterized in that
the transmission mechanism (60) is a cam mecha-
nism including a rotatable plate-like member (62,
63); and
the plurality of pattern portions (62a, 62b, 63a, 63b)
are formed along an outer periphery of the plate-like
member (62, 63).

3. The yarn processing device (8) according to claim 2,
characterized in that

two patterns of the pattern portion (62a, 62b, 63a,
63b) are formed in a range of greater than or equal
to 0 degrees and less than 180 degrees and a range
of greater than or equal to 180 degrees and less than
360 degrees, respectively, with respect to a center
of rotation of the plate-like member (62, 63).

4. The yarn processing device (8) according to any one
of claims 1 to 3, characterized by further comprising
a driving source (24) that drives the transmission
mechanism (60).

5. The yarn processing device (8) according to claim
4, characterized in that the driving source (24) is a
stepping motor.

6. The yarn processing device (8) according to any one
of claims

1 to 5, characterized by further comprising a
sensor (30) that detects whether or not the pat-
tern portion (62a, 62b, 63a, 63b) is at an initial
position.

7. The yarn processing device (8) according to claim 6,
characterized in that
the sensor (30) is a magnetic sensor that detects
one polarity; and
when the pattern portion (62a, 62b, 63a, 63b) is at
the initial position, a first magnet (31) is arranged at
a position having the one polarity facing the magnetic
sensor in the plate-like member (62, 63), and a sec-
ond magnet (32) having an other polarity is arranged
at positions adjacent to both sides of the first magnet
(31) in the plate-like member (62, 63).

8. The yarn processing device (8) according to any one
of claims 1 to 7,
characterized in that
the operation mechanism (70, 80) performs a plural-
ity of operations to carry out processing of joining
yarn ends, and includes a yarn cutting mechanism
(80B) that has the operation controlled by the trans-
mission mechanism (60) to cut the yarn end, and a
yarn clamping mechanism (80A) that has the oper-
ation controlled by the yarn cutting mechanism (80B)
to clamp the yarn end; and
an operation timing of the yarn cutting mechanism
(80B) and the yarn clamping mechanism (80A) is
changed for every pattern portion (62a, 62b, 63a,
63b).

9. The yarn processing device (8) according to claim
8, characterized in that
the yarn cutting mechanism (80B) has a function of
cutting the yarn end and a function of clamping the
cut yarn end; and
a time during which the yarn cutting mechanism
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(80B) clamps the cut yarn end is changed according
to the pattern portion (62a, 62b, 63a, 63b).

10. A yarn winding device (1) characterized by com-
prising the yarn processing device (8) according to
claim 8 or 9, wherein
a yarn supplying section (2) that supports a yarn sup-
plying bobbin, a yarn unwinding assisting section (3)
that controls a balloon of the yarn unwound from the
yarn supplying bobbin, a tension applying section (5)
that applies a predetermined tension on the travelling
yarn, a supplying side yarn catching section (7) that
guides a yarn end from the supplying side to the yarn
processing device (8), a winding side yarn catching
section (12) that guides a yarn end from the winding
side to the yarn processing device (8), a yarn defect
detecting section (11) that detects a yarn defect of
the travelling yarn, and a winding section (13) that
winds the yarn into a package are arranged along a
yarn path within the yarn processing device (8).

11. The yarn winding device (1) according to claim 10,
characterized in that a yarn tens ion measuring
section (6) that measures a tension of the yarn ap-
plied by the tension applying section (5) and a yarn
travelling state detecting section that detects a state
of the travelling yarn are further arranged along the
yarn path.

12. Method for processing of a yarn by performing a plu-
rality of operations
characterized in that
the plurality of operations is realized by controlling
the rotation of a plate-like member, the outer periph-
ery of which is carrying a plurality of pattern portions
in accordance with each of the plurality of operations.

13. Method according to claim 12,
characterized in that
an operation is performed by switching of the pattern
portions and switching of the rotation direction of the
plate-like member.

14. Method according to one of the preceding method-
claims,
characterized in that
an operation is performed by controlling the rotation
speed of the plate-like member.

15. Method according to one of the preceding method-
claims,
characterized in that
the position adjustment of the pattern portion can
performed by detecting the initial position of the pat-
tern portion.

16. Method according to one of the preceding method-
claims,

characterized in that
the detecting of the initial position of the pattern por-
tion is made by a magnetic sensor detecting the mag-
netic field of the first magnet positioned in the plate-
like member, and especially the magnetic field of
said first magnet is narrowed by the magnetic field
of a second magnet.

17. Method according to one of the preceding method-
claims,
characterized in that
the plurality of operations contains yarn cutting and
yarn clamping, and the operation timing of the yarn
clamping and yarn cutting are changed according to
the yarn type using the pattern portions.
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