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(54) KNITTING YARN SWITCHING METHOD AND KNITTING YARN SWITCHING DEVICE

(57) The invention relates to a knitting yarn switching
method and a knitting yarn switching device. When knit-
ting yarns from yarn cones (12b, 12a) are fed to yarn
feeders (13b, 14a), end portions of the knitting yarn fed
to the yarn feeders (14b, 13a) are held, and when knitting
yarns from the yarn cones (12b, 12a) are fed to the yarn
feeders (14b, 13a), end portions of the knitting yarns fed
to the yarn feeders (13b, 14a) are held. The knitting yarns

to be connected thus held and the yarn cones (12b, 12a)
are pieced into each other, and thereafter, holding of the
end portions of the knitting yarns to be connected is re-
leased, and the knitting yarns fed from the yarn cones
(12b, 12a) are cut between the pieced portions of the
knitting yarns to be connected and portions reaching the
yarn feeders, and the end portions of the knitting yarns
cut off from the yarn cones (12b, 12a) are held.
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Description

Technical Field

[0001] The present invention relates to a knitting yarn
switching method and a knitting yarn switching device.

Background Art

[0002] Fig. 14 is a view schematically showing the
manner that knitting yarns are fed in a weft knitting ma-
chine 1. In the case where the weft knitting machine 1 is
used to knit a muffler or the like while changing colored
yarns from a predetermined region, a plurality of knit fab-
rics 3 and 4 are knitted with a predetermined gap inter-
posed therebetween on one needle bed 2. When the plu-
rality of knit fabrics 3 and 4 are knitted in this manner,
yarn feeders 5a and 5b that respectively feed knitting
yarns A and B necessary for knitting the knit fabric 3 and
having mutually different colors and yarn feeders 6a and
6b that respectively feed the knitting yarns A and B nec-
essary for knitting the knit fabric 4 are arranged, and the
knitting yarns are fed to knitting needles of the needle
bed 2. The knitting yarns A are fed respectively from yarn
cones 7a and 8a, which are knitting yarn-feeding sourc-
es, to the yarn feeders 5a and 6a, and the knitting yarns
B are fed respectively from yarn cones 7b and 8b to the
yarn feeders 5b and 6b.
[0003] In a conventional technique, in order to knit the
plurality of knit fabrics 3 and 4, one yarn cone has to be
prepared for one yarn feeder. Thus, in order to knit the
plurality of knit fabrics 3 and 4 while switching knitting
yarns of a large number of colors, the number of yarn
cones increases according to the number of necessary
knitting yarns. Accordingly, this configuration is problem-
atic in that a large installation space for installing the yarn
cones is necessary and that management of the knitting
yarns becomes difficult.

Disclosure of Invention

[0004] It is an object of the invention to provide a knit-
ting yarn switching method and a knitting yarn switching
device that can reduce the number of knitting yarn-feed-
ing sources such as yarn cones necessary for knitting
and can easily manage knitting yarns.
[0005] The invention is directed to a knitting yarn
switching method for switching a plurality of yarn feeders
to which a knitting yarn from a knitting yarn-feeding
source is to be fed, using a holding device that can hold
an end portion of a knitting yarn, a cutting device that can
cut a knitting yarn, and a piecing device that pieces knit-
ting yarns, comprising the steps of:

causing the holding device to hold an end portion of
a knitting yarn individually fed to one of the plurality
of yarn feeders in a state where a knitting yarn from
the knitting yarn-feeding source is fed to another yarn

feeder;
causing the piecing device to piece the knitting yarn
as a piecing target held at the end portion by the
holding device and the knitting yarn from the knitting
yarn-feeding source into each other;
releasing the end portion of the knitting yarn as a
piecing target that has been held by the holding de-
vice, after the piecing step;
causing the cutting device to cut the knitting yarn fed
from the knitting yarn-feeding source at a point be-
tween the portion of the knitting yarn as a piecing
target pieced by the piecing device and the portion
reaching the yarn feeder; and
causing the holding device to hold a cut end portion
of the knitting yarn cut off from the knitting yarn-feed-
ing source.

[0006] Moreover, the invention is directed to a knitting
yarn switching device, comprising:

a selection portion that has two insertion holes
through which knitting yarns are respectively and in-
dividually inserted, and that arranges one of the knit-
ting yarns at a selection position and the other knit-
ting yarn at a retraction position by moving the inser-
tion holes;
a cutting and holding portion that can hold an end
portion of a knitting yarn inserted through the inser-
tion hole and that can cut a knitting yarn arranged at
the selection position by the selection portion;
a piecing portion that has an accommodation space
into which knitting yarns are inserted, and pieces a
plurality of knitting yarns inserted into the accommo-
dation space by a jet of a compressed fluid onto the
plurality of knitting yarns;
a guide portion that catches the knitting yarn held at
the end portion by the cutting and holding portion
and arranged at the selection position by the selec-
tion portion, and inserts part of the caught knitting
yarn into the accommodation space; and
a control portion that controls the selection portion,
the cutting and holding portion, the piecing portion,
and the guide portion so that, in a state where an
end portion of a knitting yarn inserted through one
insertion hole is held by the cutting and holding por-
tion and a knitting yarn inserted through another in-
sertion hole is inserted through the accommodation
space of the piecing portion, the selection portion
arranges the knitting yarn inserted through the one
insertion hole at the selection position, the guide por-
tion then inserts part of the knitting yarn arranged at
the selection position into the accommodation space
of the piecing portion, the piecing portion performs
a piecing operation, the end portion of the knitting
yarn inserted through the one insertion hole that has
been held by the cutting and holding portion is then
released, the selection portion arranges the knitting
yarn inserted through the other insertion hole at the
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selection position, and the cutting and holding por-
tion then cuts the knitting yarn inserted through the
other insertion hole and holds the end portion of the
knitting yarn inserted through the other insertion
hole.

[0007] Furthermore, in the invention, it is preferable
that the cutting and holding portion comprises:

a first member that has a cutting blade, and a first
holding face disposed on one side of the cutting
blade in a predetermined direction;
a second member that has a second holding face;
and
a driving portion that moves the first member be-
tween a holding position at which a knitting yarn can
be held between the first and the second holding
faces, and a release position at which a knitting yarn
held between the first and the second holding faces
can be released, the release position being disposed
away in the predetermined direction from the holding
position.

[0008] Furthermore, in the invention, it is preferable
that the selection portion comprises:

plates in which the insertion holes are individually
formed; and
a driving portion that drives the plates.

Brief Description of Drawings

[0009] 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 view schematically showing the manner
in which knitting yarns are fed in a weft knitting ma-
chine 10 using a knitting yarn feeding method ac-
cording to an embodiment of the invention;
Figs. 2A and 2B are a plan view and a front view
showing a knitting yarn switching device 11 acording
to an embodiment of the invention;
Figs. 3A and 3B are a plan view and a front view
showing a main portion of the knitting yarn switching
device 11;
Figs. 4A and 4B are a plan view and a front view
showing an enlarged one end portion of a first mem-
ber 37;
Fig. 5 is a block diagram showing the electrical con-
figuration necessary for controlling a knitting yarn-
switching operation of the knitting yarn switching de-
vice 11;
Fig. 6 is a flowchart showing the procedure of a piec-
ing operation;
Figs. 7A and 7B are a plan view and a front view
schematically showing the knitting yarn switching

device 11 in a state where a currently used knitting
yarn A is disposed at the retraction position and a
standby knitting yarn B is disposed at the selected
position;
Figs. 8A and 8B are a plan view and a front view
schematically showing the knitting yarn switching
device 11 in a state where the currently used knitting
yarn A and the standby knitting yarn B are accom-
modated in the accommodation space 51;
Figs. 9A and 9B are a plan view and a front view
schematically showing the knitting yarn switching
device 11 in a state where the currently used knitting
yarn A and the standby knitting yarn B are accom-
modated in the accommodation space 51 and one
end portion of the knitting yarn B that has been held
is released;
Figs. 10A and 10B are a plan view and a front view
schematically showing the knitting yarn switching
device 11 in a state where the currently used knitting
yarn A and the standby knitting yarn B are accom-
modated in a accommodation space 51, one end
portion of the standby knitting yarn B that has been
held is released, and then the knitting yarn A is dis-
posed at the selected position and the knitting yarn
B is disposed at the retraction position;
Figs. 11A and 11B are a plan view and a front view
schematically showing the knitting yarn switching
device 11 in a state where the currently used knitting
yarn A is cut, and one end portion thereof (a cut end
portion) is held;
Figs. 12A and 12B are a plan view and a front view
schematically showing the knitting yarn switching
device 11 in a state where the knitting yarn A held
at the one end portion is moved to the retraction po-
sition and the knitting yarn B is moved to the selected
position;
Figs. 13A and 13B are a plan view and a front view
schematically showing the knitting yarn switching
device 11 in a state where the knitting yarn A is
moved to the retraction position, the knitting yarn B
is moved to the selected position, and then the guide
lever 55 is disposed at the standby position; and
Fig. 14 is a view schematically showing the manner
that knitting yarns are fed in a weft knitting machine.

Best Mode for Carrying out the Invention

[0010] Now referring to the drawings, preferred em-
bodiments of the invention are described below.
[0011] Fig. 1 is a view schematically showing the man-
ner in which knitting yarns are fed in a weft knitting ma-
chine 10 using a knitting yarn feeding method according
to an embodiment of the invention. In the knitting yarn
feeding method of this embodiment, knitting yarn switch-
ing devices 11a and 11b are used to selectively feed a
knitting yarn from a yarn cone 12a to a plurality of yarn
feeders 13a and 14a and selectively feed a knitting yarn
from a yarn cone 12b to a plurality of yarn feeders 13b
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and 14b. The yarn cones 12a and 12b are knitting yarn-
feeding sources.
[0012] In the case where the weft knitting machine 10
is used to knit a muffler or the like while changing colored
yarns from a predetermined region, a plurality of knit fab-
rics 16 and 17 are knitted with a predetermined gap in-
terposed therebetween on one needle bed 15. When the
plurality of knit fabrics 16 and 17 are knitted in this man-
ner, the yarn feeders 13a and 13b that respectively feed
knitting yarns A and B necessary for knitting the knit fabric
16 and the yarn feeders 14a and 14b that respectively
feed the knitting yarns A and B necessary for knitting knit
fabric 17 are arranged, and the knitting yarns are fed to
knitting needles of the needle bed 15. The knitting yarn
A is selectively fed from the yarn cone 12a via the knitting
yarn switching device 11a to the yarn feeders 13a and
14a, and the knitting yarn B is selectively fed from the
yarn cone 12b via the knitting yarn switching device 11b
to the yarn feeders 13b and 14b.
[0013] The knitting yarn switching devices 11a and 11b
hold end portions of the knitting yarns A and B on an
upstream side in a feeding direction thereof, the knitting
yarns A and B being fed not to a currently used yarn
feeder to which the knitting yarns A and B are directly
fed from the yarn cones 12a and 12b, but to a standby
yarn feeder, among the yarn feeders 13a, 13b, 14a, and
14b. In the standby knitting yarns A and B in which the
end portions on the upstream side in the feeding direction
thereof are held by the knitting yarn switching devices
11a and 11b, end portions on a downstream side in the
feeding direction thereof are held by clips 19a and 19b
arranged near the needle bed 15.
[0014] In the case where the weft knitting machine 10
is used to respectively knit the knit fabrics 16 and 17, by
using the knitting yarn switching device 11a to selectively
feed the knitting yarn A to the yarn feeder 13a and simul-
taneously using the knitting yarn switching device 11b to
selectively feed the knitting yarn B to the yarn feeder 14b,
or by using the knitting yarn switching device 11a to se-
lectively feed the knitting yarn A to the yarn feeder 14a
and simultaneously using the knitting yarn switching de-
vice 11b to selectively feed the knitting yarn B to the yarn
feeder 13b, the knit fabrics 16 and 17 can be simultane-
ously knitted using only the knitting yarns A and B fed
from the two yarn cones 12a and 12b, and the number
of yarn cones can be reduced. Accordingly, an increase
in the size of the installation space can be suppressed,
and the knitting yarns can be easily managed. The knit-
ting yarn switching devices 11a and 11b have similar
configurations. Hereinafter, the knitting yarn switching
devices 11a and 11b are collectively referred to as a knit-
ting yarn switching device 11.
[0015] Figs. 2A and 2B are a plan view and a front view
showing the knitting yarn switching device 11 of an em-
bodiment of the invention. Figs. 3A and 3B are a plan
view and a front view showing a main portion of the knit-
ting yarn switching device 11. Figs. 4A and 4B are a plan
view and a front view showing an enlarged one end por-

tion of a first member 37. The knitting yarn switching de-
vice 11 includes a selection portion 21, a cutting and hold-
ing portion 22, a piecing portion 23, a guide portion 24,
and a base portion 25 on which these portions are ar-
ranged.
[0016] The selection portion 21 includes plates 27a
and 27b in which insertion holes 26a and 26b through
which knitting yarns are respectively and individually in-
serted are individually formed at one end portion in a
longitudinal direction thereof and cutouts 29a and 29b
are respectively formed at the other end portion, and a
first driving portion 29 that drives both plates 27a and
27b. The plates 27a and 27b have the substantially same
length in the longitudinal direction thereof, are arranged
so as to partially overlap each other in a thickness direc-
tion thereof, and respectively have elongated holes 32a
and 32b through which a guide member 33 is inserted.
Hereinafter, a knitting yarn inserted through the insertion
hole 26a is referred to as a "knitting yarn A", and a knitting
yarn inserted through the insertion hole 26b is referred
to as a "knitting yarn B". A knitting yarn that is not specified
as either the knitting yarn A or the knitting yarn B is simply
referred to as a "knitting yarn".
[0017] The first driving portion 29 is implemented by
an electric motor. A first connecting member 30 having
rollers 31a and 31b that can rotate about a rotational axis
L1 is fixed to the rotational axis of the first driving portion
29. The rollers 31a and 31b respectively fit to the cutouts
29a and 29b. When the first connecting member 30 is
angularly displaced to one side F1 about the rotational
axis L1, the plate 27a is projected forward with respect
to the plate 27b in the section of the diagram of Fig. 2B.
Thus, the knitting yarn A is disposed at the retraction
position, and the knitting yarn B is disposed at the selec-
tion position. Furthermore, when the first connecting
member 30 is angularly displaced to the other side F2
about the rotational axis L1, the plate 27b and the plate
27a are arranged the other way around. Thus, the knitting
yarn B is disposed at the retraction position, and the knit-
ting yarn A is disposed at the selection position. The base
portion 25 includes a first base portion 25a and a second
base portion 25b, and is substantially formed in a T-
shape. The first driving portion 29 is fixed to the first base
portion 25a.
[0018] The cutting and holding portion 22 can hold one
end portion of the knitting yarns A and B inserted through
the insertion holes 26a and 26b, and can cut a knitting
yarn arranged at the selection position by the selection
portion 21. The cutting and holding portion 22 includes
a first member 37 in which a projecting portion 42 having
a cutting blade 35 and a first holding face 36 is formed
at one end portion in the longitudinal direction thereof
and an elongated hole 43 and a roller 44 are formed at
the other end portion, a second member 39 having a
second holding face 38, and a second driving portion 41.
The cutting blade 35 is formed adjacent to the first holding
face 36, at an end portion of the projecting portion 42
closer to the elongated hole 43, and this end portion is
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inclined rightward in Figs. 2A to 4B toward the first holding
face 36 and the second base portion 25b. Furthermore,
the projecting portion 42 has an inclined face 50 that
guides a knitting yarn at the selection position toward the
second base portion 25b when moving the first member
37 to a release position.
[0019] The second member 39 is fixed via an attach-
ment member 46 to the second base portion 25b, and
extends from the attachment member 46 toward the sec-
ond base portion 25b. The second holding face 38 par-
allel to the first holding face 36 is formed on an end portion
of the second member 39 on the side of the first member
37. The second driving portion 41 moves the first member
37 between a holding position at which a knitting yarn
can be held between the first and the second holding
faces 36 and 38 and a release position at which a knitting
yarn held between the first and the second holding faces
36 and 38 can be released. In Figs. 4A and 4B, the po-
sitions of the second member 39 at the holding position
and the release position relative to the first member 37
are respectively indicated by the dashed double dotted
line and the dashed dotted line.
[0020] The second driving portion 41 is implemented
by an electric motor. At the rotational axis of the second
driving portion 41, a connecting shaft 45 that is inserted
through the elongated hole 43 is disposed, and a second
connecting member 40 in which a guide groove 47 that
guides the roller 44 is formed is fixed. The guide groove
47 is formed so as to be away from a rotational axis L2
toward one side F3 about the rotational axis L2. Accord-
ingly, when the second connecting member 40 is angu-
larly displaced to the other side F4 about the rotational
axis L2, the roller 44 moves along the guide groove 47,
the connecting shaft 45 moves in the elongated hole 43,
and the first member 37 can be moved to the release
position. When the second connecting member 40 is an-
gularly displaced to one side F3 about the rotational axis
L2, the first member 37 can be moved to the holding
position the other way around. The second driving portion
41 is fixed to the second base portion 25b.
[0021] The piecing portion 23 has a splicing head 52
in which an accommodation space 51 that passes
through the knitting yarn-feeding direction and into which
knitting yarns are inserted is formed, and pieces a plu-
rality of knitting yarns inserted into the accommodation
space 51 by a jet of compressed air, which is a com-
pressed fluid, onto the plurality of knitting yarns. The
splicing head 52 has a communication path 53 that con-
nects the accommodation space 51 and the outside
space in communication with each other, expands away
from the accommodation space 51 as shown in Fig. 2A,
and guides a knitting yarn caught by the guide portion 24
to the accommodation space 51. The splicing head 52
is disposed at the second base portion 25b, on an oppo-
site side to the first holding face 36 of the first member 37.
[0022] The guide portion 24 includes a guide lever 55
that catches a knitting yarn held at one end portion thereof
by the cutting and holding portion 22 and arranged at the

selection position by the selection portion 21, and inserts
part of the caught knitting yarn into the accommodation
space 51, and a third driving portion 56. The third driving
portion 56 is implemented by an electric motor. The guide
lever 55 includes a third connecting member 58 that is
fixed at the base end portion thereof to the rotational axis
of the third driving portion 56, and pin members 57a and
57b that are arranged at a free end portion of the third
connecting member 58. The pin members 57a and 57b
are arranged about a rotational axis L3 with a predeter-
mined gap interposed therebetween. The third driving
portion 56 is fixed to the first base portion 25a. The pin
members 57a and 57b each have a columnar shape, and
yarn-catching grooves 61a and 61b are formed at the
front end portion thereof.
[0023] The third driving portion 56 angularly displaces
the guide lever 55 between a standby position and an
insertion position. The pin members 57a and 57b are
arranged so that the movement path thereof intersects
only a knitting yarn disposed at the selection position,
without being brought into contact with a knitting yarn
when the guide lever 55 is at the standby position. The
guide lever 55 is angularly displaced to one side F5 about
the rotational axis L3 to move from the standby position
to the insertion position, and angularly displaced to the
other side F6 to move from the insertion position to the
standby position. When the guide lever 55 moves from
the standby position to the insertion position, the yarn-
catching grooves 61a and 61b catch a knitting yarn ar-
ranged at the selection position, and the accommodation
space 51 accommodates the portion of the caught knit-
ting yarn between the portion caught by the yarn-catching
groove 61a and the end portion held by the cutting and
holding portion 22.
[0024] Fig. 5 is a block diagram showing the electrical
configuration necessary for controlling a knitting yarn-
switching operation of the knitting yarn switching device
11. The knitting yarn switching device 11 includes a con-
trol portion 71, a retraction position sensor 72 that detects
whether or not either the plate 27a or 27b is at the re-
traction position, a lever home position sensor 73 that
detects the standby position of the guide lever 55, and a
cam home position sensor 74 that selects the holding
position of the second connecting member 40. For ex-
ample, a stepping motor is used as the first to the third
driving portions 29, 41, and 56, and the control portion
71 drives the rotational axes of the driving portions back
and forth so as to correspond to a certain angular range
by controlling the angular position and the rotational di-
rection by regulating the number of drive pulses gener-
ated and the like based on the detection results obtained
by the sensors 72 to 74.
[0025] Upon receiving an instruction to perform a piec-
ing operation, the control portion 71 controls the selection
portion 21, the cutting and holding portion 22, the piecing
portion 23, and the guide portion 24. Furthermore, the
control portion 71 controls the piecing portion 23 so that
an air-supplying valve 75 implemented by a solenoid
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valve is electrically opened and closed. The air-supplying
valve 75 is connected to a gas cylinder or a compressor,
and compressed air is supplied to the splicing head 52
or the supply is stopped according to the opening and
closing of the air-supplying valve 75.
[0026] Fig. 6 is a flowchart showing the procedure of
a piecing operation. Figs. 7A and 7B are a plan view and
a front view schematically showing the knitting yarn
switching device 11 in a state where the currently used
knitting yarn A is disposed at the retraction position and
the standby knitting yarn B is disposed at the selection
position. Figs. 8A and 8B are a plan view and a front view
schematically showing the knitting yarn switching device
11 in a state where the currently used knitting yarn A and
the standby knitting yarn B are accommodated in the
accommodation space 51. Figs. 9A and 9B are a plan
view and a front view schematically showing the knitting
yarn switching device 11 in a state where the currently
used knitting yarn A and the standby knitting yarn B are
accommodated in the accommodation space 51 and one
end portion of the knitting yarn B that has been held is
released. Figs. 10A and 10B are a plan view and a front
view schematically showing the knitting yarn switching
device 11 in a state where the currently used knitting yarn
A and the standby knitting yarn B are accommodated in
the accommodation space 51, one end portion of the
standby knitting yarn B that has been held is released,
and then the knitting yarn A is disposed at the selection
position and the knitting yarn B is disposed at the retrac-
tion position. Figs. 11A and 11B are a plan view and a
front view schematically showing the knitting yarn switch-
ing device 11 in a state where the currently used knitting
yarn A is cut, and one end portion thereof (a cut end
portion) is held. Figs. 12A and 12B are a plan view and
a front view schematically showing the knitting yarn
switching device 11 in a state where the knitting yarn A
held at the one end portion is moved to the retraction
position and the knitting yarn B is moved to the selection
position. Figs. 13A and 13B are a plan view and a front
view schematically showing the knitting yarn switching
device 11 in a state where the knitting yarn A is moved
to the retraction position, the knitting yarn B is moved to
the selection position, and then the guide lever 55 is dis-
posed at the standby position.
[0027] The knitting yarn-switching operation is per-
formed while being controlled by the control portion 71,
and started when knitting yarns have to be changed.
Here, for the sake of description, in the initial state, the
knitting yarn A inserted through the insertion hole 26a is
taken as a currently used knitting yarn, and the knitting
yarn B inserted through the insertion hole 26b is taken
as a standby knitting yarn, as shown in Figs. 3A and 3B.
Furthermore, the first member 37 is disposed at the hold-
ing position, and one end portion of the standby knitting
yarn B is held by the cutting and holding portion 22. Fur-
thermore, the knitting yarn A is disposed at the selection
position, and the knitting yarn B is disposed at the retrac-
tion position. Furthermore, the knitting yarn A is inserted

through the accommodation space 51 of the splicing
head 52. Furthermore, the guide lever 55 is disposed at
the standby position, the air-supplying valve 75 is closed,
and there is no flow of compressed air for piecing yarns.
[0028] In Step s1, as shown in Figs. 7A and 7B, the
control portion 71 causes the selection portion 21 to move
the knitting yarn B to the selection position at which the
knitting yarn B can be caught by the yarn-catching
grooves 61a and 61b and to move the knitting yarn A to
the retraction position at which the knitting yarn A cannot
be caught by the guide lever 55.
[0029] Next, in Step s2, the control portion 71 controls
the second driving portion 41 so that the guide lever 55
is angularly displaced from the standby position, and that
the angular displacement of the guide lever 55 is stopped
when the guide lever 55 reaches the insertion position
as shown in Figs. 8A and 8B. The currently used knitting
yarn A passes in front of the front end portion of the guide
lever 55 in the section of the diagram of Fig. 8B. When
the guide lever 55 is angularly displaced, only the knitting
yarn B at the selection position can be caught by the
yarn-catching grooves 61a and 61b. The knitting yarn B
can be accommodated in the accommodation space 51
of the splicing head 52 as the guide lever 55 moves.
Since the pin members 57a and 57b are arranged with
a predetermined gap interposed therebetween as de-
scribed above, when the guide lever 55 is disposed at
the insertion position, only the portion of the knitting yarn
B between the pin member 57a and the portion held by
the cutting and holding portion 22 can be accommodated
in the accommodation space 51.
[0030] Next, in Step s3, the control portion 71 controls
the air-supplying valve 75 so that compressed air is sup-
plied to the splicing head 52 for a predetermined period
of time, and the knitting yarns A and B are pieced into
each other. A nozzle for compressed air is formed in the
splicing head 52. In the air flow at the accommodation
space 51, the knitting yarns A and B that have been each
twisted are untwined and then intertwined for piecing
yarns.
[0031] Next, in Step s4, as shown in Figs. 9A and 9B,
the control portion 71 controls the second driving portion
41 so that the second connecting member 40 is angularly
displaced from the holding position, and the first member
37 is moved from the holding position to the release po-
sition. Accordingly, one end portion of the knitting yarn
B that has been held by the cutting and holding portion
22 is released.
[0032] During movement from the holding position to
the release position, the front end portion of the first mem-
ber 37 is brought into contact with the portion of the knit-
ting yarn B that is extended between the insertion hole
26b and the pin member 57b, but the knitting yarn B is
guided along the inclined face 50 described above in the
first member 37 toward the second base portion 25b, and
thus, the knitting yarn B is prevented from being caught
by the projecting portion 42.
[0033] Next, in Step s5, as shown in Figs. 10A and
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10B, the control portion 71 controls the first driving portion
29 so that the knitting yarn A inserted through the inser-
tion hole 26a is disposed at the selection position.
[0034] Next, in Step s6, as shown in Figs. 11A and
11B, the control portion 71 controls the second driving
portion 41 so that the second connecting member 40 is
angularly displaced, and the first member 37 is moved
from the release position to the holding position. Accord-
ingly, the knitting yarn A disposed at the selection position
is caught by the projecting portion 42 of the first member
37, and pulled in the movement direction of the first mem-
ber 37. When the first member 37 moves to the position
at which the first holding face 36 faces the second holding
face 38, the knitting yarn A is held between the first and
the second holding faces 36 and 38. Furthermore, the
knitting yarn A caught by the projecting portion 42 is also
in contact with the cutting blade 35. When the first mem-
ber 37 moves in a state where one end portion of the
knitting yarn A is held between the first and the second
holding faces 36 and 38, the knitting yarn A is pressed
against the cutting blade 35 and cut.
[0035] Next, in Step s7, as shown in Figs. 12A and
12B, the control portion 71 controls the first driving portion
29 so that the knitting yarn A is moved to the retraction
position, and that the knitting yarn B is moved to the se-
lection position.
[0036] Next, in Step s9, as shown in Figs. 13A and
13B, the control portion 71 controls the third driving por-
tion 56 so that the guide lever 55 is moved from the in-
sertion position to the standby position. Since the knitting
yarn A is at the retraction position, the guide lever 55
moves to the standby position without catching the knit-
ting yarn A.
[0037] Through the above-described operation, it is
possible to put the knitting yarn A inserted through the
insertion hole 26a on standby in a state where one end
portion of the knitting yarn A is held by the cutting and
holding portion 22, and to use the knitting yarn B inserted
through the insertion hole 26b. In the foregoing descrip-
tion, the case was described in which a state where a
knitting yarn from a yarn cone is fed to the insertion hole
26a is switched to a state where the knitting yarn is fed
to the insertion hole 26b, but the case in which a state
where a knitting yarn from a yarn cone is fed to the in-
sertion hole 26b is switched to a state where the knitting
yarn is fed to the insertion hole 26a can be implemented
through the same operation except that the insertion
holes 26a and 26b at the selection position or the retrac-
tion position are arranged the other way around in Steps
s1, s5, and s7 of the above-described flowchart.
[0038] With this knitting yarn switching device 11, the
knitting yarn A can be selectively fed from the yarn cone
12a to the plurality of yarn feeders 13a and 14a, and the
knitting yarn B can be selectively fed from the yarn cone
12b to the plurality of yarn feeders 13b and 14b. Accord-
ingly, the number of yarn cones can be reduced, an in-
crease in the size of the installation space can be sup-
pressed, and the knitting yarns can be easily managed.

[0039] Furthermore, in the knitting yarn switching de-
vice 11, when the second driving portion 41 moves the
first member 37 from the release position to the holding
position, a knitting yarn arranged at the selection position
can be pulled and held between the first holding face 36
and the second holding face 38, and the cutting blade 35
can be brought into contact with the knitting yarn and cut
the knitting yarn. Since one end portion of a knitting yarn
can be held and cut by driving the first member 37 with
one driving portion, the device can be made smaller.
[0040] Furthermore, in the knitting yarn switching de-
vice 11, one knitting yarn can be disposed at the selection
position and the other knitting yarn can be disposed at
the retraction position, by driving the plates 27a and 27b
not with respective driving portions but with one driving
portion. Thus, the device can be made smaller. The
above-described cutting and holding portion 22 is a hold-
ing device and a cutting device, and the piecing portion
23 is a piecing device.
[0041] In the foregoing embodiment, the knitting yarn
switching device 11 is used to switch a portion to which
a yarn from one yarn cone is to be fed, but a configuration
is also possible in which a conventional splicer device is
disposed on the upstream side in the yarn-feeding direc-
tion of the knitting yarn switching device 11, and this splic-
er device is used to feed a knitting yarn from any of a
plurality of yarn cones to the knitting yarn switching de-
vice 11.
[0042] The above-described knitting yarn switching
device 11 may be used as a splicer device that selectively
switches knitting yarns fed from two yarn cones to one
yarn feeder in a state where a knitting yarn from one of
the two yarn cones is inserted through the insertion hole
26a and fed to the yarn feeder and a knitting yarn from
the other yarn cone is inserted through the insertion hole
26b and held at one end portion thereof by the cutting
and holding portion 22.
[0043] The foregoing embodiments are merely one ex-
ample of the invention, and the configuration can be mod-
ified within the scope of the invention. For example, in
the foregoing embodiments, compressed air was used
as a compressed fluid, but the type of fluid is not limited
to air, and a gas inert to a yarn that is to be pieced, such
as nitrogen gas, may be used instead of air. Also, com-
pressed water may be used as a compressed fluid.
[0044] 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 the range of equivalency of the claims are
therefore intended to be embraced therein.

Industrial Applicability

[0045] According to the invention, a knitting yarn fed
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from a knitting yarn-feeding source to any one of a plu-
rality of yarn feeders can be pieced into a knitting yarn
individually fed to another yarn feeder and fed to the yarn
feeder. That is to say, a knitting yarn from a common
knitting yarn-feeding source can be selectively fed to dif-
ferent yarn feeders, and thus, the number of knitting yarn-
feeding sources can be reduced. Accordingly, an in-
crease in the size of the installation space can be sup-
pressed, and the knitting yarns can be easily managed.
[0046] According to the invention, a knitting yarn in-
serted through one insertion hole in a state where an end
portion thereof is held by a cutting and holding portion
and a knitting yarn inserted through another insertion
hole are pieced into each other, and the knitting yarn
inserted through the other insertion hole is cut, and an
end portion thereof is held. Thus, when the insertion holes
are on the downstream side in the knitting yarn-feeding
direction, the knitting yarn can be selectively fed to one
of the two insertion holes. When the insertion holes are
on the upstream side in the knitting yarn-feeding direc-
tion, the knitting yarn can be fed selectively via one of
the insertion holes.
[0047] For example, in the case where knitting yarns
inserted through the insertion holes are respectively fed
to yarn feeders, a knitting yarn fed from a knitting yarn-
feeding source to one yarn feeder can be pieced into a
knitting yarn fed to the other yarn feeder and can be fed
to the other yarn feeder. That is to say, a knitting yarn
from a common knitting yarn-feeding source can be se-
lectively fed to different yarn feeders, and thus, the
number of knitting yarn-feeding sources can be reduced.
Accordingly, an increase in the size of the installation
space can be suppressed, and the knitting yarns can be
easily managed.
[0048] According to the invention, when a driving por-
tion moves a first member from a release position to a
holding position, a knitting yarn arranged at a selection
position can be pulled and held between a first holding
face and a second holding face, and a cutting blade can
be brought into contact with the knitting yarn and cut the
knitting yarn. Since an end portion of a knitting yarn can
be held and cut by driving the first member with one driv-
ing portion, the device can be made smaller.
[0049] According to the invention, one knitting yarn can
be disposed at a selection position and the other knitting
yarn can be disposed at a retraction position, by driving
plates with one driving portion. Thus, the device can be
made smaller.

Claims

1. A knitting yarn switching method for switching a plu-
rality of yarn feeders to which a knitting yarn from a
knitting yarn-feeding source is to be fed, using a hold-
ing device that can hold an end portion of a knitting
yarn, a cutting device that can cut a knitting yarn,
and a piecing device that pieces knitting yarns, com-

prising the steps of:

causing the holding device to hold an end portion
of a knitting yarn individually fed to one of the
plurality of yarn feeders in a state where a knit-
ting yarn from the knitting yarn-feeding source
is fed to another yarn feeder;
causing the piecing device to piece the knitting
yarn as a piecing target held at the end portion
by the holding device and the knitting yarn from
the knitting yarn-feeding source into each other;
releasing the end portion of the knitting yarn as
a piecing target that has been held by the holding
device, after the piecing step;
causing the cutting device to cut the knitting yarn
fed from the knitting yarn-feeding source at a
point between the portion of the knitting yarn as
a piecing target pieced by the piecing device and
the portion reaching the yarn feeder; and
causing the holding device to hold a cut end por-
tion of the knitting yarn cut off from the knitting
yarn-feeding source.

2. A knitting yarn switching device, comprising:

a selection portion that has two insertion holes
through which knitting yarns are respectively
and individually inserted, and that arranges one
of the knitting yarns at a selection position and
the other knitting yarn at a retraction position by
moving the insertion holes;
a cutting and holding portion that can hold an
end portion of a knitting yarn inserted through
the insertion hole and that can cut a knitting yarn
arranged at the selection position by the selec-
tion portion;
a piecing portion that has an accommodation
space into which knitting yarns are inserted, and
pieces a plurality of knitting yarns inserted into
the accommodation space by a jet of a com-
pressed fluid onto the plurality of knitting yarns;
a guide portion that catches the knitting yarn
held at the end portion by the cutting and holding
portion and arranged at the selection position
by the selection portion, and inserts part of the
caught knitting yarn into the accommodation
space; and
a control portion that controls the selection por-
tion, the cutting and holding portion, the piecing
portion, and the guide portion so that, in a state
where an end portion of a knitting yarn inserted
through one insertion hole is held by the cutting
and holding portion and a knitting yarn inserted
through another insertion hole is inserted
through the accommodation space of the piec-
ing portion, the selection portion arranges the
knitting yarn inserted through the one insertion
hole at the selection position, the guide portion
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then inserts part of the knitting yarn arranged at
the selection position into the accommodation
space of the piecing portion, the piecing portion
performs a piecing operation, the end portion of
the knitting yarn inserted through the one inser-
tion hole that has been held by the cutting and
holding portion is then released, the selection
portion arranges the knitting yarn inserted
through the other insertion hole at the selection
position, and the cutting and holding portion then
cuts the knitting yarn inserted through the other
insertion hole and holds the end portion of the
knitting yarn inserted through the other insertion
hole.

3. The knitting yarn switching device of claim 2, wherein
the cutting and holding portion comprises:

a first member that has a cutting blade, and a
first holding face disposed on one side of the
cutting blade in a predetermined direction;
a second member that has a second holding
face; and
a driving portion that moves the first member
between a holding position at which a knitting
yarn can be held between the first and the sec-
ond holding faces, and a release position at
which a knitting yarn held between the first and
the second holding faces can be released, the
release position being disposed away in the pre-
determined direction from the holding position.

4. The knitting yarn switching device of claim 2 or 3,
wherein the selection portion comprises:

plates in which the insertion holes are individu-
ally formed; and
a driving portion that drives the plates.
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