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(54) SPLICER DEVICE

(57) The invention relates to a splicer apparatus ca-
pable of being downsized and preventing an operation
failure caused by fibrous dust. A yarn (12a) selected by
a yarn selecting portion (3) among yarns (12), held by a
yarn holder (13) is put in a groove (7a) of a splicing nozzle
(7) by a yarn guide lever (14) and pieced into a currently
used yarn (12b). Then, the currently used yarn (12b) is
cut by a cutter (30) and switched over to another yarn. A
yarn lint produced is sucked by a suction portion (19). A
base (2) has a partition wall (100). First and second mo-
tors (4, 5) which drive the yarn guide lever (14) and the
cutter (30), respectively, are disposed on the partition
wall (100) on an opposite side of the yarn holder (13),
the yarn guide lever (14), the splicing nozzle (7), the suc-
tion portion (19) and the cutter (30).
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Description

Technical Field

[0001] The present invention relates to a splicer appa-
ratus that intertwines ends of different yarns.

Background Art

[0002] Conventionally, when forming a knitted fabric
or woven fabric, it has been necessary to piece ends of
different yarns into each other. Piecing is performed us-
ing, for example, a knotter that forms a knot, or a splicer
in which twisted fibers at ends of yarns are once untwisted
and then intertwined so as to be entangled with each
other to form a joint. In a case where a knotter is used
for piecing, a knot is formed at ends of different yarns,
and thus the knot exists at the piecing portion. The knot
portion has a larger diameter and is hooked at, for ex-
ample, a portion inside an apparatus that forms a knitted
fabric or woven fabric, and thus it is difficult to perform a
smooth operation. In a case where a splicer is used for
piecing, an increase in the diameter of the piecing portion
can be suppressed. Thus, it is easy to smoothly continue
a knitting or weaving operation.
[0003] A splicer is used for piecing at, for example, a
winder for winding a yarn to form a cone that is to be
attached to a weaving machine or the like. Examples of
a splicer include an apparatus in which, in a state where
ends of yarns that are to be pieced into each other are
aligned in the same direction, the ends are intertwined
to form a piecing portion so that the piecing portion lat-
erally protrudes from the linearly joined yarns, that is, a
T-shaped piecing portion is formed (see Japanese Un-
examined Patent Publication JP-A 2004-27463, for ex-
ample) and an apparatus in which, in a state where ends
of yarns are arranged to oppose each other, the ends
are intertwined to form a piecing portion so that the piec-
ing portion covers the circumferential portions of the lin-
early joined yarns, that is, an I-shaped piecing portion is
formed (see Japanese Unexamined Patent Publication
JP-A 2004-131276, for example).
[0004] A knitted fabric is basically formed with one knit-
ting yarn, and thus in a case where the knitting yarn is
pieced into another yarn, a quality or color change that
cannot be realized with one yarn can be provided. In a
knitting machine, a plurality of yarns can be alternatively
used, but in a case where portions that use the same
yarn are positioned away from each other in a knitted
fabric that is being formed, a crossing yarn is formed. In
a case where yarns are switched with piecing, no cross-
ing yarn is formed. Furthermore, even though a plurality
of yarns can be used in the knitting machine, yarns can
be fed only at a narrow region, and thus the number of
yarns that can be used is limited. In a case where piecing
is necessary in the knitting machine, for example, a knot-
ter that forms a knot is used. In a case where a knotter
is used, the knot portion has a larger yarn diameter, and

thus a smooth operation of the apparatus is hampered.
Accordingly, a process has to be performed so that the
knot does not appear on the surface of the knitted fabric.
It is expected that piecing with a splicer makes it easy to
perform the process at the piecing portion. However, a
splicer that is included in a conventional winder and the
like is large and cannot be disposed at a yarn feed path
in a knitting machine or the like.
[0005] Neither JP-A 2004-27463 nor JP-A
2004-131276 has disclosed the arrangement of constit-
uent elements or a specific structure for downsizing the
apparatus. With a splicer that is used in a knitting ma-
chine, for example, in a case where colors are switched,
the I-shaped piecing portion becomes a portion that has
an intermediate color. The T-shaped piecing portion has
a portion that protrudes outward from the front and rear
yarns, and thus the colors of the front and rear yarns can
be switched without a portion having an intermediate
color. In the knitting machine, piercing is performed at a
pattern interface portion where colors are switched, and
control also can be performed so that the piecing portion
is hidden on a back side or the like of the knitted fabric.
Accordingly, for a knitting machine or the like, the splicer
that forms the T-shaped piecing portion is preferable. JP-
A 2004-27463 has disclosed the details of a mechanism
at a head portion for piecing. For installation in a knitting
machine or the like, a yarn that is to be used for piecing
has to be automatically inserted into the head. JP-A
2004-27463 has not disclosed a yarn insertion mecha-
nism that can automatically insert a yarn into the head.
[0006] Neither JP-A 2004-27463 nor JP-A
2004-131276 has disclosed a configuration for prevent-
ing an operation failure caused by fibrous dust or the like.

Disclosure of Invention

[0007] It is an object of the invention to provide a splicer
apparatus that can be downsized and can prevent an
operation failure caused by fibrous dust.
[0008] The invention is directed to a splicer apparatus
in which, in a state where at least one yarn of a plurality
of yarns is currently used, the currently used yarn can be
pieced into at least one different yarn, comprising:

a holder portion that holds tip end portions of yarns
that are not currently used among the plurality of
yarns;
a selecting portion that selects a yarn that is to be
used for piecing, from among the yarns that are held
by the holder portion;
a head that performs piecing by joining the yarn se-
lected by the selecting portion and the currently used
yarn, using a flow of compressed fluid in a groove
that is formed from an inlet positioned on an opposite
side of the holder portion to an outlet positioned on
a side of the holder portion;
a yarn guide lever that catches the yarn selected by
the selecting portion and guides the yarn to the inlet
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of the groove of the head;
a first driving portion that drives the yarn guide lever;
a suction portion that sucks a yarn at a position near
the outlet of the groove of the head;
a cutter that cuts the currently used yarn and the
selected yarn that are pieced into each other, at a
position near the outlet of the groove of the head;
a second driving portion that drives the cutter in con-
junction with the yarn guide lever; and
a base that has a partition wall, and supports the
holder portion, the selecting portion, the head, the
yarn guide lever, the first driving portion, the suction
portion, the cutter, and the second driving portion so
that at least the holder portion, the head, the yarn
guide lever, the cutter, and the suction portion are
arranged on a first side of the partition wall and at
least the first and the second driving portions are
arranged on a second side of the partition wall.

[0009] In the invention, it is preferable that the splicer
apparatus further comprises:

a supply control electromagnetic valve that is dis-
posed on the second side of the partition wall and
controls supply and supply stop of compressed fluid
to the head; and
a suction control electromagnetic valve that is dis-
posed on the second side of the partition wall and
control suction and suction stop of a yarn performed
by the suction portion.

[0010] In the invention, it is preferable that the holder
portion is driven with compressed fluid, and
the splicer apparatus further comprises a holder portion
control electromagnetic valve that is disposed on the sec-
ond side of the partition wall and that controls supply and
supply stop of compressed fluid to the holder portion.
[0011] In the invention, it is preferable that the splicer
apparatus further comprises a yarn clamp that is driven
by the second driving portion, and that blocks a portion of
the groove on a side of the inlet and clamps the selected
yarn and the currently used yarn in a state where the
selected yarn and the currently used yarn are put in the
groove.
[0012] In the invention, it is preferable that the splicer
apparatus further comprises a yarn guide that guides the
currently used yarn and in which a guide face that guides
the currently used yarn is formed at a position closer to
the selecting portion than the groove of the head and
located out of the groove of the head in a groove depth
direction.
[0013] In the invention, it is preferable that the base
has the partition wall extending in a direction connecting
a side on which the plurality of yarns are fed and a side
on which the yarns are used,
the selecting portion is disposed closer to the yarn feed-
ing side than the partition wall, and supported by an end
portion of the base on the yarn feeding side,

the first driving portion and the second driving portion are
supported by the base, at positions closer to the yarn
using side than the selecting portion, on the second side
of the partition wall, and
the holder portion, the suction portion, the cutter, and the
head are supported by the base on the first side of the
partition wall so that the holder portion, the suction por-
tion, the cutter, and the head are arranged in this order
from the yarn feeding side to the.yarn using side.
[0014] In the invention, it is preferable that the first driv-
ing portion is a motor that has an output shaft, and
the yarn guide lever is disposed so that the yarn guide
lever can be angularly displaced within a predetermined
angular range about an angular displacement axis that
is parallel to the output shaft of the motor.
[0015] In the invention, it is preferable that the second
driving portion is a motor, and
the cutter and the yarn clamp are driven by the motor via
a cam mechanism.

Brief description of Drawings

[0016] Other and further objects, features, and advan-
tages of the invention will be more explicit from the fol-
lowing detailed description taken with reference to the
drawings wherein:

Fig. 1 is a front view showing a splicer apparatus 1
according to one embodiment of the invention;
Fig. 2 is a left side view showing the splicer apparatus
1;
Fig. 3 is a perspective view showing the splicer ap-
paratus 1 from a front side;
Fig. 4 is a perspective view showing the splicer ap-
paratus 1 from the front side;
Fig. 5 is a perspective view showing the splicer ap-
paratus 1 from a back side;
Fig. 6 is a plan view of a cutter 30 and a yarn clamp
31;
Fig. 7 is a perspective view of the cutter 30 and the
yarn clamp 31;
Fig. 8 is a perspective view showing the splicer ap-
paratus 1 from below;
Fig. 9 is a block diagram showing an electrical con-
figuration necessary for controlling a piecing opera-
tion in the splicer apparatus 1;
Fig. 10 is a front view schematically showing the
splicer apparatus in a state where the selected yarn
12a for piecing is selected;
Fig. 11 is a left side view schematically showing the
splicer apparatus 1 in a state of Fig. 8;
Fig. 12 is a front view schematically showing the
splicer apparatus in a state where the selected yarn
12a is caught on a tip end 14a of a yarn guide lever
14;
Fig. 13 is a front view schematically showing the
splicer apparatus 1 in a state where the selected
yarn 12a is guided by the tip end 14a of the yarn
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guide lever 14 to an inlet of the splicing nozzle 7;
Fig. 14 is a side view schematically showing the con-
figuration near the splicing nozzle 7 in a state where
the yarns 12a and 12b that are being pieced into
each other are put in the groove 7a of the splicing
nozzle 7;
Fig. 15 is a side view schematically showing the con-
figuration near the splicing nozzle 7 in a state where
the yarn clamp 31 and the cutter 30 are caused to
act on each other;
Fig. 16 is a flowchart showing the procedure of a
piecing operation including the states shown in Figs.
10 to 15;
Fig. 17 is a view for illustrating a knitting yarn position
200 and a piecing yarn position 201;
Fig. 18 is an enlarged plan view showing a portion
near a yarn guide 20; and
Fig. 19 shows the configuration in which the splicer
apparatus 1 is attached to a weft knitting machine
60 and piecing is performed using knitting yarns 61
as the yarns 12.

Best Mode for Carrying out the Invention

[0017] Now referring to the drawings, preferred em-
bodiments of the invention will be described in detail.
[0018] Fig. 1 is a front view showing a splicer apparatus
1 according to one embodiment of the invention. Fig. 2
is a left side view showing the splicer apparatus. Figs. 3
and 4 are perspective views showing the splicer appa-
ratus 1 from a front side. Fig. 5 is a perspective view
showing the splicer apparatus 1 from a back side. Figs.
1 to 3 and 5 show a state close to the start of the piecing
operation. Fig. 4 shows a state close to the end of the
piecing operation. The splicer apparatus 1 includes a
cover that suppresses scattering of fibrous dust formed
during piecing, a cleaning mechanism, and the like, but
these constituent elements are not shown in Figs. 1 to 5.
[0019] The splicer apparatus 1 is an apparatus in
which, in a state where ends of different yarns are over-
laid in the same direction, with an action of compressed
fluid applied to the overlaid portion, the twisted yarns are
once untwisted and then intertwined so as to be entan-
gled with each other. In the splicer apparatus 1, a partition
wall 100 of a base 2 supports a yarn selecting portion 3,
a first motor 4 functioning as a first driving portion, a sec-
ond motor 5 functioning as a second driving portion, an
air mechanism portion 6, and a splicing nozzle 7. The
base 2 has the partition wall 100 in the shape of a plate
that extends in the upper, lower, left, and right directions
and that is vertically disposed. The partition wall 100 sup-
ports to-be-supported members 3 to 7 at an appropriate
positional relationship in terms of space. The yarn se-
lecting portion 3 is disposed above the partition wall 100.
The air mechanism portion 6 and the splicing nozzle 7
are arranged on the front side, which is a first side, of the
partition wall 100. The first and the second motors 4 and
5 are arranged on the back side, which is a second side,

of the partition wall 100.
[0020] The yarn selecting portion 3 is disposed at the
uppermost portion of the base 2, and has a plurality of
yarn selecting plates 10. Each of the yarn selecting plates
10 is an independently provided solenoid, and can be
rotationally displaced. The drawings show a state in
which the yarn selecting plate 10 at the right end shown
in Fig. 1 is selected and a ring 11 on the tip end has been
pulled by the yarn selecting plate 10 backward in Fig. 1.
Rings 11 can be pulled backward in a similar manner
also by the other yarn selecting plates 10. A yarn 12 is
inserted into each of the rings 11. A portion near the tip
end of the yarn 12 is held by a yarn holder 13. The yarn
holder 13, which is a holder portion, is included in the air
mechanism portion 6, and opened and closed by an air
pressure or the like. In a closed state, the yarn holder 13
can simultaneously hold the tip ends of a plurality of yarns
12. In order to facilitate understanding, the character ’a’
is added to the numerals of a selected yarn selecting
plate, a ring of the yarn selecting plate, and a yarn passing
through the ring. As shown in the drawings, for example,
when one yarn selecting plate 10a is selected, the yarn
12a passing through the ring 11a is pulled backward in
Fig. 1. The other yarns 12 are continuously on standby.
The tip end of a currently used yarn 12b (the character
’b’ is added to the numeral in order to facilitate under-
standing) is not held by the yarn holder 13, and is pulled
downward in the splicer apparatus 1.
[0021] A tip end 14a of a yarn guide lever 14 that is
angularly displaced by being driven by the first motor 4
can catch the selected yarn 12a. A side protrusion 14b
is disposed at a middle portion of the yarn guide lever
14, and can catch the currently used yarn 12b during
angular displacement. A separator 15 is disposed be-
tween the yarn guide lever 14 and the yarn holder 13.
The yarn holder 13, the yarn guide lever 14, and the sep-
arator 15 are arranged on the front side of the partition
wall 100. The yarn holder 13, the separator 15, and the
yarn guide lever 14 are arranged in that order from the
front side to the back side. The currently used yarn 12b
is guided downward through an area between the sepa-
rator 15 and the yarn guide lever 14. The standby yarn
12 is inserted through the ring 11 at the tip end of the
yarn selecting plate 10, passes through an area on the
front side of the separator 15, and is held by the yarn
holder 13.
[0022] The yarn guide lever 14 is angularly displaced
about a horizontal axis perpendicular to the section of
the diagram in Fig. 1. The yarn guide lever 14 is angularly
displaced by the first motor 4. With respect to the first
motor 4, at least a motor main unit is disposed on the
back side of the partition wall 100. The motor main unit
refers to a portion excluding an output shaft. The first
motor 4 is attached to the base 2 so that the output shaft
is perpendicular to the section of the diagram in Fig. 1.
The output shaft of the first motor 4 can directly drive the
yarn guide lever 14, or can drive the yarn guide lever 14
via a speed change mechanism or the like. The output
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shaft of the first motor 4 and the yarn guide lever 14 are
connected via an opening formed through the partition
wall 100. The yarn guide lever 14 is driven so as to rotate
forward and in reverse within a constant angular range.
The first motor 4 switches the rotational direction accord-
ing to switching of the direction in which the yarn guide
lever 14 is to be angularly displaced.
[0023] The splicing nozzle 7 is a head portion for piec-
ing, and is disposed below the yarn holder 13 on the front
side of the partition wall 100. In the splicing nozzle 7, a
groove 7a in the shape of a straight line vertically extend-
ing from the inlet to the outlet is formed. The currently
used yarn 12b and the selected yarn 12a are put in the
groove 7a and exposed to the flow of compressed fluid
inside the groove 7a, and thus piecing is performed. The
groove 7a vertically extends, and has the inlet on the
lower side, which is the opposite side of the yarn holder
13, and the outlet on the upper side, which is on the side
of the yarn holder 13. As the compressed fluid used in
the splicing nozzle 7, the compressed air used in the air
mechanism portion 6 is utilized.
[0024] With respect to the second motor 5, at least a
motor main unit is disposed on the back side of the par-
tition wall 100. The second motor 5 is attached to the
base 2. The second motor 5 is attached so that the output
shaft is positioned upward in Fig. 1. The output shaft of
the second motor 5 drives a piecing mechanism 18. The
piecing mechanism 18 includes constituent elements
that perform processes related to piecing at positions
near the inlet and near the outlet of the groove 7a of the
splicing nozzle 7.
[0025] The tip end of a suction portion 19 is open near
the outlet of the groove 7a. The suction portion 19 can
suck yarn pieces and the like together with the surround-
ing air. The suction portion 19 is included in the air mech-
anism portion 6. A suction force generated by a negative
pressure formed around a negative pressure forming
nozzle that blows out compressed air is guided to the
suction portion 19, and the suction portion 19 sucks yarn
pieces and the like. Furthermore, a yarn guide 20 that
guides a currently used yarn is disposed near the outlet
of the splicing nozzle 7.
[0026] In the yarn guide 20, a guide face 20a that
guides a currently used yarn is formed at a’position closer
to the .yarn selecting portion 3 than the groove 7a of the
splicing nozzle 7 and located out of the groove 7a in the
groove depth direction. More specifically, the yarn guide
20 is formed at a position close to the lower end portion
of the separator 15 and to the end portion of the suction
portion 19 in the opposite direction of the suction direc-
tion. The yarn guide 20 is formed between the partition
wall 100 and the separator 15, and has a V-shaped
groove. The V-shaped groove is constituted by two guide
faces that define a narrower space therebetween in the
suction direction of the suction portion 19. The guide fac-
es protrude in the opposite direction of the suction direc-
tion of the suction portion 19 from the suction portion 19
and the groove 7a of the splicing nozzle 7. Moreover, a

straight line connecting the guide faces and a yarn guid-
ing portion 202 that guides a currently used yarn dis-
charged from the splicer apparatus 1 is out of the groove
7a of the splicing nozzle 7.
[0027] Furthermore, a yarn presser 23 is disposed
closer to the yarn selecting portion 3 than the yarn holder
13, above the yarn holder 13. The yarn presser 23 is
included in the air mechanism portion 6, and can press
a yarn 12 in a similar manner to that of the yarn holder
13. The yarn holder 13 and the yarn presser 23 are realize
as air cylinders and driven with compressed air.
[0028] A first electromagnetic valve unit 130 that in-
cludes a supply control electromagnetic valve and a suc-
tion control electromagnetic valve as a unit is’disposed
on the back side of the partition wall 100, and is fixed to
the base 2. The supply control electromagnetic valve
controls supply and supply stop of compressed air to the
splicing nozzle 7, and controls execution and stop of a
piecing operation on the yarns 12 performed by the splic-
ing nozzle 7. The suction control electromagnetic valve
controls supply and supply stop of compressed air for
generating a suction force to the negative pressure form-
ing nozzle, and controls suction and suction stop of the
suction portion 19. A tube that guides compressed air to
the splicing nozzle 7, the negative pressure forming noz-
zle, a tube that is connected to the negative pressure
forming nozzle, and the like are not shown in the draw-
ings. Moreover, a second electromagnetic valve unit 131
that includes a yarn holder control electromagnetic valve
and a yarn presser control electromagnetic valve as a
unit is disposed on the back side of the partition wall 100,
and is fixed to the base 2. The yarn holder control elec-
tromagnetic valve controls supply and supply stop of
compressed air to the yarn holder 13, and controls exe-
cution and stop of a holding operation on the yarns 12
performed by the yarn holder 13. The yarn presser control
electromagnetic valve controls supply and supply stop
of compressed air to the yarn presser 23, and controls
execution and stop of a pressing operation on the yarns
12 performed by the yarn presser 23.
[0029] Fig. 6 is a plan view showing the configuration
of a cutter 30 and a yarn clamp 31. Fig. 7 is a perspective
view showing the configuration of the cutter 30 and the
yarn clamp 31. Fig. 8 is a perspective view showing the
splicer apparatus 1 from below. In order to facilitate un-
derstanding, Figs. 6 and 7 show only a partial configura-
tion of the splicer apparatus 1. The cutter 30 is disposed
near the outlet of the groove 7a of the splicing nozzle 7.
The yarn clamp 31 is disposed near the inlet of the groove
7a of the splicing nozzle 7. The cutter 30 and the yarn
clamp 31 are included in the piecing mechanism 18, and
driven by the second motor 5.
[0030] A cam 36 is attached to an output shaft 5a of
the second motor 5. The cam 36 is disposed on the back
side of the partition wall 100. The cutter 30 has a fixed
blade 30b and a movable blade 30a. A cutter operation
mechanism 110 realized as a link mechanism is disposed
on the front side of the partition wall 100, and supported
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by link support shafts 35 and 45 fixed to the base 2. The
movable blade 30a is fixed to one link of the cutter oper-
ation mechanism 110, and a cam driven link 111 dis-
posed so as to pass through an opening of the partition
wall 100 is fixed to another link. A follower 112 that is in
contact with a cam face of the cam 36 is disposed on the
cam driven link 111. A cam mechanism includes the cam
36 and the cam driven link 111. Furthermore, a follower
contact spring 113 is provided that applies a spring force
to either the cutter operation mechanism 110 or the cam
driven link 111 thereby bringing the follower 112 into con-
tact with the cam face of the cam 36. Accordingly, when
the cam 36 is driven by the second motor 5, the movable
blade 30a of the cutter 30 is driven via the cutter operation
mechanism 110 to be displaced with respect to the fixed
blade 30b.
[0031] The yarn clamp 31 includes a fixed portion 31a
and a movable portion 31b. The fixed portion 31a is dis-
posed at one of two divided protruding portions of the
splicing nozzle 7 with the groove 7a interposed therebe-
tween. The movable portion 31b is supported by the link
support shaft 35 on the first side in an angularly displace-
able manner, and is angularly displaced following the an-
gular displacement of the movable blade 30a of the cutter
30 via a kick spring 40. The movable portion 31b is formed
so as to be movable between the two protruding portions
of the splicing nozzle 7. The movable portion 31b is con-
figured so as to be movable by angular displacement
between a contact position at which the movable portion
31b is in contact with the fixed portion 31a after passing
through a portion’near the inlet of the groove 7a and an
away position at which the movable portion 31b is away
from the fixed portion 31a. When the movable portion
31b moves to the contact position, yarns accommodated
in the groove 7a of the splicing nozzle 7 can be held and
clamped. In this manner, in a state where the selected
yarn 12a and the currently used yarn 12b are put in the
groove 7a, the yarn clamp 31 blocks the inlet of the groove
7a and clamps the selected yarn 12a and the currently
used yarn 12b using the fixed portion 31a and the mov-
able portion 31b. In this manner, yarns arranged in the
groove 7a of the splicing nozzle 7 are held from the di-
rection perpendicular to the axes, and thus the yarns can
be powerfully clamped.
[0032] In the splicer apparatus 1, the yarn presser 23,
the yarn holder 13, the suction portion 19, the yarn guide
20, the cutter 30, the splicing nozzle 7, and the yarn clamp
31 are arranged in this order from above to below on the
front side of the partition wall 100.
[0033] Fig. 9 is a block diagram showing an electrical
configuration necessary for controlling a piecing opera-
tion in the splicer apparatus 1. A control portion 50 re-
ceives an instruction to perform piecing and an instruction
specifying a selected yarn that is to be switched into a
currently used yarn. Furthermore, the control portion 50
selectively electrically drives a solenoid for rotationally
displacing a yarn selecting plate of the yarn selecting
portion 3 corresponding to the selected yarn. Further-

more, the control portion 50 electrically opens and closes
the electromagnetic valves of the first and the second
electromagnetic valve units 130 and 131, thereby indi-
vidually performing supply and supply stop of com-
pressed air and individually controlling drive of the yarn
holder 13, the yarn presser 23, the splicing nozzle 7, and
the suction portion 19.
[0034] As the first and the second motors 4 and 5, for
example, stepping motors are used. The angular position
and the rotational direction can be adjusted with the
number of drive pulses generated or the like. When con-
trolling the first motor 4, the control portion 50 angularly
displaces the yarn guide lever 14 between an origin po-
sition and an operation position, in response to signals
from a lever origin sensor 135 that detects the origin po-
sition of the yarn guide lever and an operation position
sensor 136 that detects the operation position. The origin
position of the yarn guide lever 14 refers to a position at
which the yarn guide lever 14 has been withdrawn from
the yarns 12. The operation position refers to a position
at which the yarn guide lever 14 can cause the selected
yarn 12a to be put in the groove 7a. When controlling the
second motor 5, the control portion 50 performs control
so that pulses are applied in the number to realize angular
displacement to a predetermined angular position in rel-
ative to an origin position of the cam 36, in response to
a signal from a cam origin sensor 137 that selects the
origin position of the cam 36. The origin position of the
cam 36 refers to a position at which the cam 36 causes
the cutter 30 to open the blades 30a and 30b and causes
the yarn clamp 31 to open the inlet of the groove 7a. The
first and the second motors 4 and 5 are driven forward
and in reverse so as to correspond to a constant angular
range.
[0035] Fig. 10 is a front view schematically showing
the splicer apparatus 1 in a state where the selected yarn
12a for piecing is selected. Fig. 11 is a left side view
schematically showing the splicer apparatus 1 in the state
of Fig. 10. Fig. 12 is a front view schematically showing
the splicer apparatus in a state where the selected yarn
12a is caught on the tip end 14a of the yarn guide lever
14. Fig. 13 is a front view schematically showing the splic-
er apparatus 1 in a state where the selected yarn 12a. is
guided by the tip end 14a of the yarn guide lever 14 to
the inlet of the splicing nozzle 7. Fig. 14 is a side view
schematically showing the configuration near the splicing
nozzle 7 in a state where the yarns 12a and 12b that are
being pieced’into each other are put in the groove 7a of
the splicing nozzle 7. Fig. 15 is a side view schematically
showing the configuration near the splicing nozzle 7 in a
state where the yarn clamp 31 and the cutter 30 are
caused to act on each other. Fig. 16 is a flowchart show-
ing the procedure of a piecing operation including the
states shown in Figs. 10 to 15.
[0036] A piecing operation is executed under control
of the control portion 50, and is started when a change
of the yarns 12 becomes necessary. In step s1, the yarns
12 have been respectively inserted into the rings 11 at
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the tip ends of the plurality of yarn selecting plates 10.
At least one yarn 12b of these yarns is currently used.
The ends of the other yarns 12 are held by the yarn holder
13. The ends of the standby yarns 12 are held by the
yarn holder 13 on the front side of the separator 15. The
currently used yarn 12b is separated from the standby
yarns 12 so that the currently used yarn 12b passes
through an area on the back side of the separator 15 and
extends downward. The state of each constituent ele-
ment is as follows. The yarn presser 23 is in an off state
in which a yarn is not pressed. The yarn holder 13 is in
an on state in which the ends of the standby yarns 12
are held. The suction portion 19 is in an off state in which
a yarn is not sucked. The cutter 30 is in an off state in
which the two blades 30a and 30b are open. The yarn
clamp 31 is in a state in which the inlet of the splicing
nozzle 7 is not blocked. That is to say, the cam 36 is at
the origin position. The splicing nozzle 7 is in an off state
in which a flow of compressed fluid for piecing is not
formed. The yarn holder 13 holds the yarns 12 so that
the tip ends of the yarns 12 protrude downward from the
yarn holder 13. The tip ends of the yarns 12 protruding
downward from the yarn holder 13 can be sucked by the
suction portion 19, by turning the suction portion 19 on.
The yarn guide lever 14 is at the origin position.
[0037] In step s2, the control portion 50 causes the
yarn selecting portion 3 to select at least one yarn 12a,
as shown in Figs. 10 and 11. As clearly shown particularly
in Fig. 11, the selected yarn 12a is moved to a position
where the selected yarn 12a can be caught on the tip
end 14a, the position being on a movement line in the
angular displacement of the yarn.guide lever 14. The side
protrusion 14b of the yarn guide lever 14 is disposed at
a position where the side protrusion 14b can catch the
currently used yarn 12b.
[0038] In step s3, the control portion 50 controls the
first motor 4 so that the angular displacement of the yarn
guide lever 14 is started from the origin position toward
the operation position. When the tip end 14a of the yarn
guide lever 14 catches the yarn 12a selected by the yarn
selecting portion 3 during the angular displacement, the
selected yarn 12a can be laterally pushed out as shown
in Fig. 12. The end of the selected yarn 12a is held by
the yarn holder 13 together with the ends of the other
yarns on standby, but the other yarns are not shown in
the drawings. During the angular displacement of the
yarn guide lever 14, the currently used yarn 12b is caught
on the side protrusion 14b. The currently used yarn 12b
passes through the area on the back side of the separator
15 before being caught on the side protrusion 14b. After
being caught on the side protrusion 14b, the currently
used yarn 12b moves over the side edge of the separator
15 to the front side of the separator 15 due to the angular
displacement of the yarn guide lever 14 and is placed in
the yarn presser 23 that is open in the off state, as shown
in Figs. 12 and 13. The standby yarns 12 are also placed
in the yarn presser 23 as shown in Fig. 10. In a case
where a yarn 12c, which is positioned on the right side

of the currently used yarn 12b, is selected, the side pro-
trusion 14b is not used, and the selected yarn 12c brings
the currently used yarn 12b. The yarns 12 and 12b can
be temporarily held by the yarn presser 23, by turning
the yarn presser 23 on.
[0039] In step s4, the yarn guide lever 14 reaches the
operation position, and the control portion 50 ends the
angular displacement of the yarn guide lever 14. The tip
end 14a of the yarn guide lever 14 guides the selected
yarn 12a to the inlet of the splicing nozzle 7 in the lower
portion. The selected yarn 12a is put in the groove 7a for
piecing disposed in the splicing nozzle 7. The end of the
selected yarn 12a is held by the yarn holder 13 above
the splicing nozzle 7. The currently used yarn 12b moves
over the side edge of the separator 15, is inserted into
the yarn presser 23 that is open in the off state, and ex-
tends to the ring 11 of the yarn selecting plate 10b.
[0040] In step s5, the control portion 50 controls the
suction control electromagnetic valve so that the suction
portion 19 is turned on, and simultaneously controls the
yarn presser control electromagnetic valve so that the
yarn presser 23 is turned on. Since the suction portion
19 is on, as shown in Fig. 13, the tip ends of the selected
yarn 12a as well as the yarns 12 held by the yarn holder
13, and protruding downward from the yarn holder 13 are
sucked by the suction portion 19. Furthermore, the cur-
rently used yarn 12b is pressed by the yarn presser 23.
[0041] In step s6, the control portion 50 controls the
second motor 5 so that the angular displacement of the
cam 36 is started from the origin position. Accordingly,
the movable portion 31b of the yarn clamp 31 is angularly
displaced, and thus the yarn clamp 31 is turned on. In
the on state, the inlet of the groove 7a of the splicing
nozzle 7 is blocked, and the selected yarn 12a and the
currently used yarn 12b that are both put in the groove
7a are clamped simultaneously by the movable portion
31b in cooperation with the fixed portion 31a. Further-
more, in a case where the angular displacement of the
cam 36 is started from the origin position, the cutter 30
is turned on. In the on state, the selected yarn 12a and
the currently used yarn 12b are cut at a position near the
outlet of the groove 7a. In this manner, in step s6, the
operation is performed to change the state in Fig. 14 into
the state in Fig. 15.
[0042] Next, in step s7, the control portion 50 controls
the supply control electromagnetic valve so that supply
of compressed air to the groove 7a of the splicing nozzle
is started, and thus piecing is started. A compressed air
nozzle is disposed at the groove 7a. of the splicing nozzle
7, an air flow in the direction from the inlet to the outlet
is formed, and the twisted yarns 12a and 12b are once
untwisted and then intertwined in the air flow so that the
yarns 12a and 12b are pieced into each other by splicing.
In step s8, the control portion 50 controls the yarn holder
control electromagnetic valve so that the yarn holder 13
is turned off, and thus holding of the yarns 12 is cancelled.
The end portion of the selected yarn 12a is released from
the yarn holder 13, and is sucked by the suction portion
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19 as a yarn lint. Since the yarn presser 23 is turned on
in step s6, the currently used yarn 12b as well as the
standby yarns 12 are pressed by the yarn presser 23.
For example, in a case where a suction force of the suc-
tion portion 19 is sufficient, the yarn holder 13 can be
turned off even without the yarn presser 23.
[0043] In step s9, the control portion 50 controls the
supply control electromagnetic valve so that supply of
compressed air to the groove 7a of the splicing nozzle 7
is ended and thus piecing is ended. In step s10, the con-
trol portion 50 controls the yarn holder control electro-
magnetic valve so that the yarn holder 13 is turned on,
and thus a portion near the ends of the standby yarns 12
are held. The currently used yarn 12b is held by the yarn
holder 13 at an upper.portion with respect to a point
where the currently used yarn 12b is cut with the cutter
30 in step s6, and the currently used yarn 12b is put on
standby. In step s11, the control portion 50 controls the
second motor 5 so that the cam 36 is angularly displaced
to the origin position in the opposite direction of the an-
gular displacement direction in step s6. The yarn clamp
31 is turned off, and thus the pieced yarns are released,
and the inlet of the groove 7a of the splicing nozzle 7 is
opened. Furthermore, the cutter 30 is turned off, and thus
the blades are open.
[0044] Next, in step s12, the control portion 50 controls
the suction control electromagnetic valve and the yarn
presser control electromagnetic valve so that the suction
portion 19 and the yarn presser 23 are simultaneously
turned off. Suction of the yarns 12 performed by the suc-
tion portion 19 is stopped, and holding of the yarns 12
performed by the yarn presser 23 is stopped. In step s13,
the control portion 50 rotates the first motor 4 in the op-
posite direction of that in step s3, to return the yarn guide
lever 14 to the origin position, and thus the piecing op-
eration ends.
[0045] Fig. 17 is a view for illustrating a knitting yarn
position 200 and a piecing yarn position 201. Fig. 18 is
an enlarged plan view showing a portion near the yarn
guide 20. As shown in Fig. 18, the groove 7a of the splic-
ing nozzle 7 defines a V-shaped space 7b that is re-
cessed in the shape of a V and a piecing space 7c that
is continued to the deepest region of the V-shaped space
7b. The piecing space 7c is swollen compared with the
deepest region of the V-shaped space 7b.
[0046] As shown.in Fig. 18, the guide face 20a of the
yarn guide 20 is away from the piecing space 7c by a
predetermined first set distance D1 or more in the oppo-
site direction of the suction direction of the suction portion
19. Accordingly, a currently used yarn during knitting is
guided to the yarn guide 20 and guided to the yarn guiding
portion 202 that guides a currently used yarn discharged
from the splicer apparatus 1. With application of tension,
the yarn is tensed as shown in Fig. 17, and the currently
used yarn is removed from the piecing space 7c and po-
sitioned in the V-shaped space 7b. Accordingly, the yarn
can be smoothly sent out because the yarn passes
through the region wider than the piecing space 7c.

[0047] Furthermore, as shown in Fig. 13, the tip end
14a of the yarn guide lever 14 disposed at the operation
position is away from the piecing space 7c by a prede-
termined second set distance D2 or more in the suction
direction of the suction portion 19. Accordingly, the cur-
rently used yarn during piecing is guided by the tip end
14a of the yarn guide lever 14 and is disposed in the
piecing space 7c. In a similar manner, a selected yarn is
also guided by the tip end 14a of the yarn guide lever 14
and is disposed in the piecing space 7c.
[0048] As described above, yarns can be guided with
a simple structure. Moreover, the yarn guide 20 is con-
tinued to the separator 15, and thus the yarn guide 20
can be disposed near the suction portion 19, and inter-
ference with the splicing nozzle 7 and the yarn guide
lever 14 can be prevented.
[0049] Fig. 19 shows the configuration in which the
splicer apparatus 1 is attached to a weft knitting machine
60 and piecing is performed using knitting yarns 61 as
the yarns 12. The splicer apparatus 1 also can be at-
tached to other apparatuses such as a weaving machine
or a winder. The weft knitting machine 60 has been pro-
posed, for example, in Japanese Patent Application No.
2004-303761. Although not shown in the drawing, cones
that can respectively feed a plurality of types of yarns
with different colors or qualities are mounted on the upper
portion of the weft knitting machine 60. In the weft knitting
machine 60, a cam mechanism that is mounted on a car-
riage 63 traveling along a needle bed 62 selectively drives
knitting needles that are arranged on the needle bed 62,
and thus a fabric is knitted. In order to feed the knitting
yarn 61 to the knitting needles, the carriage 63 brings a
yarn feeder 64. In the weft knitting machine 60, the knit-
ting yarns 61 can be switched by selectively using a plu-
rality of yarn feeders 64, but the number of the yarn feed-
ers 64 that can be used is limited, and thus the number
of the knitting yarns 61 that can be switched is also lim-
ited. In a case where the knitting yarns 61 can be switched
with the splicer apparatus 1, a plurality of fed knitting
yarns 61 can be switched with only one yarn feeder 64.
Thus, the number of the knitting yarns 61 used in a fabric
that is being knitted can be significantly increased.
[0050] The length of the knitting yarn 61 knitted into a
fabric that is being knitted can be obtained in advance
by calculation under the condition that a change in a ten-
sile force of the knitting yarn 61 is small. It is preferable
that a sudden change in a tensile force is avoided also
in order to improve the quality of a fabric that is being
knitted, and thus a feeding device 65 that feeds a knitting
yarn in a fixed amount is disposed. In a case where the
timing of switching the knitting yarns 61 in the splicer
apparatus 1 is adjusted to match the position for switching
the knitting yarns 61 in the knitted fabric, a piecing portion
at which the types of the knitting yarns 61 are switched
is knitted into the knitted fabric near a portion where the
knitting yarns are switched. A knitting process also can
be performed so that the piecing portion does not appear
on the surface of the knitted fabric.
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[0051] As described above, in the splicer apparatus 1
that is attached to a side portion of the weft knitting ma-
chine. 60, the base 2 supports the yarn selecting portion
3 at the uppermost portion and the first motor 4 and the
second motor 5 below the yarn selecting portion 3 when
the side on which the plurality of knitting yarns 61 are fed
is taken as the upper side and the side on which the
knitting yarn 61 are used is taken as the lower side. Thus,
the selected knitting yarn 61 can be pieced into the cur-
rently used knitting yarn on the lower side. The first motor
4 drives the yarn guide lever 14 for angular displacement
about a horizontal axis, and thus the selected knitting
yarn 61 can be caught on the yarn guide lever 14 on the
upper side and guided downward. The second motor 5
includes an output shaft oriented downward, and thus
drive for piecing can be performed on the lower side. The
suction portion 19 is disposed near the outlet of the
groove 7a of the splicing nozzle 7, and thus a yarn lint
formed by piecing can be sucked and removed.
[0052] The base 2 supports the first motor 4, the sec-
ond motor 5, and the splicing nozzle 7 that is positioned
below the suction portion 19 so that the outlet of the splic-
ing nozzle 7 is positioned on the upper side and the inlet
is positioned on the lower side. Thus, a portion from which
the knitting yarn 61 that is used is pulled out downward
corresponds to the inlet of the splicing nozzle 7. Accord-
ingly, after piecing from the currently used knitting yarn
61 into the selected knitting yarn ends, the currently used
knitting yarn 61 can be immediately switched into the
selected knitting yarn.
[0053] It should be noted that the arrangement, of the
constituent elements can be, for example, upside down,
that is, yarns can be fed from the lower side to the upper
side because the operation of the splicer apparatus 1 is
not affected so much by the influence of gravity.
[0054] In the splicer apparatus 1, in a state where at
least one yarn 12b of a plurality of yarns 12 is currently
used, the currently used yarn 12b can be pieced into at
least one different yarn 12a. For example, two yarns 12a
can be selected and piecing can be performed with three
yarns, that is, the two yarns 12a and the currently used
yarn 12b. The yarn holder 13 holds the tip end sides of
yarns 12 that are not currently used among the plurality
of yarns 12. The yarn selecting portion 3 selects a yarn
12a that is to be used for piecing, from among the yarns
12 that are held by the yarn holder 13. Thus, piecing can
be performed by freely selecting a yarn 12a from among
the plurality of yarns 12. The splicing nozzle 7 performs
piecing by joining the yarn 12a selected by the yarn se-
lecting portion 3 and the currently used yarn 12b, using
a flow of compressed fluid in the groove 7a. Thus, the
currently used yarn 12b and the selected yarn 12a are
continuously joined at the inlet of the splicing nozzle 7.
[0055] The yarn 12a selected by the yarn selecting por-
tion 3 is caught on the tip end 14a of the yarn guide lever
14, and guided to the inlet of the groove 7a so as to be
placed in the groove 7a. Furthermore, the currently used
yarn 12b is also caught on the yarn guide lever 14 that

is moving for guiding, and guided to the groove 7a so as
to be placed in the groove 7a together with the selected
yarn 12a. The yarn guide lever 14 is driven by the first
motor 4. The suction portion 19 sucks the yarn 12 at a
position near the outlet of the groove 7a. In a state where
the selected yarn 12a and the currently used yarn 12b
are put in the groove 7a, the yarn clamp 31 blocks the
inlet of the groove 7a during piecing. Thus, leakage of
the compressed fluid through the inlet can be prevented,
and piecing can be effectively performed. Furthermore,
the yarn clamp 31 clamps the currently used yarn 12b
and the yarn 12a selected by the yarn selecting portion
3 at a position near the inlet of the groove 7a during piec-
ing performed by the splicing nozzle 7, and cancels the
clamping after the piecing ends. Thus, a tensile force
applied to the yarns can be prevented from acting on the
piecing portion that is formed in the groove 7a during the
piecing.
[0056] The cutter 30 cuts the currently used yarn 12b
and the selected yarn 12a that’are pieced into each other,
at a position near the outlet of the groove 7a. Thus, the
length of the formed piecing portion can be limited. The
second motor 5 that drives the cutter 30 and the yarn
clamp 31 is disposed separately from the first motor 4
that drives the yarn guide lever 14, and thus the cutter
30 and the yarn clamp 31 can be controlled independently
of the yarn guide lever 14. Thus, the control can be flexibly
performed, for example, in such a manner that in a case
where delicate yarns are used, the yarn guide lever 14
is angularly displaced at a low speed and the other mech-
anisms are operated at a normal speed.
[0057] The base 2 supports the constituent elements
including the yarn holder 13, the yarn selecting portion
3, the splicing nozzle 7, the yarn guide lever 14, the first
motor 4, the suction portion 19, the cutter 30, and the
second motor 5 so that the positional relationship be-
tween the constituent elements is maintained. Accord-
ingly, the constituent elements can be arranged so that
the required space is reduced, the constituent elements
can be compactly supported, and thus the apparatus can
be downsized. Furthermore, the base 2 has the partition
wall 100, and thus it is possible to suppress scattering of
fibrous dust to the back side of the partition wall 100 on
which the first and the second motors 4 and 5 and the
first and the second electromagnetic valve units 130 and
131 are arranged, the fibrous dust being formed by piec-
ing on the front side of the partition wall 100 on which the
yarn holder 13, the splicing nozzle 7, the yarn guide lever
14, the cutter 30, the suction portion 19, the yarn guide
20, and the like are arranged. Accordingly, it is possible
to prevent an operation failure caused by fibrous dust
entering the first and the second motors 4 and 5 and the
first and the second electromagnetic valve units 130 and
131. In this manner, a preferable splicer apparatus 1 can
be realized. Moreover, the splicer apparatus 1 that in-
cludes electromagnetic valves can be realized.
[0058] Furthermore, the output shaft of the first motor
4 and the angular displacement axis of the yarn guide
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lever 14 are parallel, and thus a space required by the
first motor 4 to drive the yarn guide lever 14 can be re-
duced. The yarn guide lever can be angularly displaced
within a predetermined angular range, a space required
by the yarn guide lever to be angularly displaced can be
limited within a predetermined angular range, and thus
a space required by the yarn guide lever to be disposed
can be reduced. Furthermore, the cutter 30 and the yarn
clamp 31 are driven by the second motor 5 via the cam
mechanism. Thus, the cutter 30 and the yarn clamp 31
can be driven so as to be operated in synchronization
with each other.
[0059] The invention may be embodied in other spe-
cific forms without departing from the spirit or essential
characteristics thereof. The present embodiments are
therefore to be considered in all respects as illustrative
and not restrictive, the scope of the invention being indi-
cated by the appended claims rather than by the forego-
ing description and all changes which come within the
meaning and a range of equivalency of the claims are
therefore intended to be embraced therein.

Industrial Applicability

[0060] According to the invention, the splicer appara-
tus can perform piecing into a currently used yarn by
freely selecting a yarn from among yarns that are not
currently used. The head performs piecing by joining the
selected yarn and the currently used yarn, using a flow
of compressed fluid in a groove that is formed from an
inlet to an outlet. Thus, in the groove, twisted ends of the
yarns are once untwisted and then intertwined to form a
piecing portion, and the currently used yarn and the se-
lected yarn are continuously joined at the inlet of the
head. The first driving portion that drives the yarn guide
lever and the second driving portion that drives the cutter
are arranged separately from each other, and thus the
yarn guide lever and the cutter can be controlled inde-
pendently of each other, and the control can be flexibly
performed. The base supports the holder portion, the se-
lecting portion, the head, the yarn guide lever, the first
driving portion, the suction portion, the cutter, and the
second driving portion so that the positional relationship
between the constituent elements is maintained. Accord-
ingly, the constituent elements can be arranged so that
the required space is reduced, and thus the apparatus
can be downsized. Furthermore, the base has the parti-
tion wall, and thus it is possible to suppress scattering of
fibrous dust to the second side of the partition wall on
which the first and the second driving portions are ar-
ranged, the fibrous dust being formed by piecing on the
first side of the partition wall on which the holder portion,
the head, the yarn guide lever, the cutter, and the suction
portion are arranged.
Accordingly, it is possible to prevent an operation failure
caused by fibrous dust entering the first and the second
driving portions.
[0061] According to the invention, the supply control

electromagnetic valve that controls supply and supply
stop of compressed fluid to the head and the suction con-
trol electromagnetic valve that controls suction and suc-
tion stop of a yarn performed by the suction portion are
included. The supply control electromagnetic valve and
the suction control electromagnetic valve are arranged
on the second side of the partition wall. Thus, it is possible
to prevent an operation failure caused by fibrous dust
entering the supply control electromagnetic valve and
the suction control electromagnetic valve. Accordingly,
a preferable splicer apparatus that includes the supply
control electromagnetic valve and the suction control
electromagnetic valve can be realized.
[0062] According to the invention, the holder portion
control electromagnetic valve controls supply and supply
stop of compressed fluid to the holder portion. The holder
portion control electromagnetic valve for controlling the
holder portion is disposed on the second side of the par-
tition wall. Thus, it is possible to prevent an operation
failure caused by fibrous dust entering the holder portion
control electromagnetic valve. Accordingly, a preferable
splicer apparatus that drives the holder portion with com-
pressed fluid and that includes the holder portion control
electromagnetic valve for controlling the holder portion
can be realized.
[0063] According to the invention, the yarn clamp is
driven by the second driving portion so that, in state
where the selected yarn and the currently used yarn are
put in the groove of the head, the yarn clamp blocks the
inlet of the groove of the head. Thus, the compressed
fluid for piecing in the groove of the head can be prevent-
ed from leaking through the inlet, and piecing can be
effectively performed. Furthermore, the yarn clamp can
clamp the selected yarn and the currently used yarn, and
thus the yarns can be firmly held in a state where the
selected yarn and the currently used yarn are put in the
groove of the head, and a piecing failure can be prevent-
ed.
[0064] According to the invention, the guide face of the
yarn guide is disposed at a position located out of the
groove of the head in a groove depth direction.
Accordingly, tension is applied to the currently used yarn
so that the yarn is tensed, and thus a state in which the
yarn is kept put in the groove of the head can be prevent-
ed. Thus, a smooth knitting operation can be realized.
Furthermore, the yarn guide can be fixed to the base,
and thus the structure can be simplified. Since the yarn
guide does not have to be driven, the structure of the
splicer apparatus can be simplified. Moreover, a hole
through which a motive power from a driving source for
driving the yarn guide is transmitted does not have to be
formed in the base. Thus, it is possible to prevent an
operation failure of the driving portions by preventing fi-
brous dust and the like from entering the back side of the
base.
[0065] According to the invention, the base has the
partition wall that extends in a direction connecting a side
on which the plurality of yarns are fed and a side on which
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the yarns are used. The selecting portion is disposed at
the end portion of the base on the yarn feeding side. The
holder portion, the suction portion, the cutter, the head,
and the first and the second driving portions are arranged
between the selecting portion and the yarn using side.
The yarn selected by the selecting portion is pieced into
the currently used yarn in a portion between the selecting
portion and the yarn using side. Furthermore, the holder
portion, the suction portion, the cutter, and the head are
arranged in this order from the yarn feeding side to the
yarn using side. The head is disposed so that the outlet
of the groove is positioned on the yarn feeding side and
the inlet of the groove is positioned on the yarn using
side. Thus, after piecing from the currently used yarn into
the selected yarn ends, the currently used yarn can be
immediately switched into the selected yarn, and an un-
necessary portion of the selected yarn that has been cut
with the cutter can be sucked by the suction portion.
[0066] According to the invention, the output shaft of
the motor functioning as the first driving portion and the
angular displacement axis of the yarn guide lever are
parallel. Thus, in a case where the output shaft of the
motor directly drives the yarn guide lever or drives the
yarn guide lever via a transmission mechanism such as
a gear, the required space can be reduced. The yarn
guide lever can be angularly displaced within a predeter-
mined angular range, a space required by the yarn guide
lever to be angularly displaced can be limited within a
predetermined angular range, and thus a space required
by the yarn guide lever to be disposed can be reduced.
[0067] According to the invention, the cutter and the
yarn clamp are driven by the motor functioning as the
second driving portion via a cam mechanism. Thus, the
cutter and the yarn clamp can be driven so as to be op-
erated in synchronization with each other.

Claims

1. A splicer apparatus in which, in a state where at least
one yarn of a plurality of yarns is currently used, the
currently used yarn can be pieced into at least one
different yarn, comprising:

a holder portion that holds tip end portions of
yarns that are not currently used among the plu-
rality of yarns;
a selecting portion that selects a yarn that is to
be used for piecing, from among the yarns that
are held by the holder portion;
a head that performs piecing by joining the yarn
selected by the selecting portion and the cur-
rently used yarn, using a flow of compressed
fluid in a groove that is formed from an inlet po-
sitioned on an opposite side of the holder portion
to an outlet positioned on a side of the holder
portion;
a yarn guide lever that catches the yarn selected

by the selecting portion and guides the yarn to
the inlet of the groove of the head;
a first driving portion that drives the yarn guide
lever;
a suction portion that sucks a yarn at a position
near the outlet of the groove of the head;
a cutter that cuts the currently used yarn and the
selected yarn that are pieced into each other, at
a position near the outlet of the groove of the
head;
a second driving portion that drives the cutter in
conjunction with the yarn guide lever; and
a base that has a partition wall, and supports
the holder portion, the selecting portion, the
head, the yarn guide lever, the first driving por-
tion, the suction portion, the cutter, and the sec-
ond driving portion so that at least the holder
portion, the head, the yarn guide lever, the cut-
ter, and the suction portion are arranged on a
first side of the partition wall and at least the first
and the second driving portions are arranged on
a second side of the partition wall.

2. The splicer apparatus of claim 1, further comprising:

a supply control electromagnetic valve that is
disposed on the second side of the partition wall
and controls supply and supply stop of com-
pressed fluid to the head; and
a suction control electromagnetic valve that is
disposed on the second side of the partition wall
and controls suction and suction stop of a yarn
performed by the suction portion.

3. The splicer apparatus of claim 1 or 2, wherein the
holder portion is driven with compressed fluid, and
the splicer apparatus further comprises a holder por-
tion control electromagnetic valve that is disposed
on the second side of the partition wall and that con-
trols supply and supply stop of compressed fluid to
the holder portion.

4. The splicer apparatus of any one of claims 1 to 3,
further comprising a yarn clamp that is driven by the
second driving portion, and that blocks a portion of
the groove on a side of the inlet and clamps the se-
lected yarn and the currently used yarn in a state
where the selected yarn and the currently used yarn
are put in the groove.

5. The splicer apparatus of any one of claims 1 to 4,
further comprising a yarn guide that guides the cur-
rently used yarn and in which a guide face that guides
the currently used yarn is formed at a position closer
to the selecting portion than the groove of the head
and located out of the groove of the head in a groove
depth direction.
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6. The splicer apparatus of any one of claims 1 to 5,
wherein the base has the partition wall extending in
a direction connecting a side on which the plurality
of yarns are fed and a side on which the yarns are
used,
the selecting portion is disposed closer to the yarn
feeding side than the partition wall, and supported
by an end portion of the base on the yarn feeding
side,
the first driving portion and the second driving portion
are supported by the base, at positions closer to the
yarn using side than the selecting portion, on the
second side of the partition wall, and
the holder portion, the suction portion, the cutter, and
the head are supported by the base on the first side
of the partition wall so that the holder portion, the
suction portion, the cutter, and the head are arranged
in this order from the yarn feeding side to the yarn
using side.

7. The splicer apparatus of any one of claims 1 to 6,
wherein the first driving portion is a motor that has
an output shaft, and
the yarn guide lever is disposed so that the yarn
guide lever can be angularly displaced within a pre-
determined angular range about an angular dis-
placement axis that is parallel to the output shaft of
the motor.

8. The splicer apparatus of claim 4, wherein the second
driving portion is a motor, and
the cutter and the yarn clamp are driven by the motor
via a cam mechanism.
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