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(57)  Theinvention relates to a method and an appa-
ratus for cutting and holding a warp in a weft knitting
machine that can appropriately cut even a knitted fabric
knitted with a warp fed from a warp insertion mechanism,
and can hold the end yarn after the cutting. In a weft
knitting machine (1) in which a warp (4) can be inserted,
a cut target portion (14) is formed to intersect the warp
(4) while reciprocating at an interval to a needle bed (6)
in a longitudinal direction thereof by swing operation per-
pendicular to the longitudinal direction of the needle bed

(6) and lapping operation parallel with the longitudinal
direction by a warp insertion mechanism (2). The warp
(4) in which the cut target portion (14) is formed is hooked
to one or a plurality of knitting needles (7b) and held in
place. The warp (4) is then cut by causing a blade (15)
moving in the longitudinal direction to act on the cut target
portion (14) thus held. The warp (4) existing on the warp
insertion mechanism (2) side from a cutting position of
the cut target portion (14) is hooked to the knitting needle
(7b) and held in place. Next knitting with the warp can be
started with the warp end kept held.
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Description
Technical Field

[0001] The present invention relates to a method and
an apparatus for cutting and holding a warp in a weft
knitting machine in which a warp can be inserted into a
knitting needle while course knitting is repeated by feed-
ing a weft to knitting needles arranged side by side on a
needle bed.

Background Art

[0002] Conventionally, in order to enable a structure
similar to a warp knitted fabric to be knitted in weft knitting
machines that knit a weft knitted fabric, the weft knitting
machines have been provided with a knitting yarn feeding
apparatus for a warp (see Japanese Examined Patent
Publication JP-B2 3452639, for example). In a warp in-
sertion mechanism as in this sort of knitting yarn feeding
apparatus, a plurality of yarn feeding tubes are detach-
ably attached to a lace bar in the shape of a plate, and
a knitting yarn functioning as a warp is fed from each
yarn feeding tube with lapping in which the lace bar is
moved in the longitudinal direction of a needle bed and
swing in which the lace bar is swung in a direction per-
pendicular to the longitudinal direction. The swing is per-
formed between two positions, namely a position above
and a position below knitting needles in a needle bed
gap. Itis possible to partially knit a weft knitted fabric, by
feeding a warps to a plurality of knitting needles with lap-
ping of the lace bar and performing knitting with the knit-
ting needles. Since the plurality of yarn feeding tubes can
be attached to the lace bar, it is also possible to knit a
knitted fabric separately in many sections in the knitting
width direction, with this warp insertion mechanism.
[0003] A weft knitting machine includes a cutter that
cuts a knitting yarn functioning as a weft after knitting of
a knitted fabric in the unit of a garment, and a gripper that
grips an end portion (see Japanese Examined Patent
publication JP-B2 2547683, for example). Herein, it is
possible to use, when necessary, a known fraying pre-
vention method that prevents a leading end and a trailing
end of a knitted fabric from fraying when cutting a knitted
fabric in the unit of a garment (see Japanese Examined
Patent Publication JP-B2 3099304, for example). Fur-
thermore, a set up method for smoothly starting knitting
of a new knitted fabric is also disclosed (see Japanese
Examined Patent Publication JP-B2 3-77298 (1991), for
example).

[0004] Also in the weft knitting machine having the
warp insertion mechanism, it is possible to knit a knitted
fabric in the unit of a garment while cutting a weft, by
applying techniques of cutting and holding, set up, and,
when necessary, fraying prevention, as disclosed in JP-
B2 2547683, JP-B2 3099304 and JP-B2 3-77298, for
example. For example, in a knitted fabric for a body por-
tion of a sweater or the like, the knitting width varies. In
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a knitted fabric for an ordinary body portion, the shoulder
width is narrower than the bottom width, and thus it is
necessary to perform full-fashioned knitting in which the
knitting width is changed. Furthermore, at the time of set
up of a knitted fabiric, it is necessary to pull down the
knitted fabric to the lower portion in the needle bed gap.
However, it is not possible to pull down the knitted fabric
sufficiently in a portion where the knitting width increases.
In particular, in a case where knitting is continuously per-
formed between garments in a portion where knitting of
a knitted fabric for a body portion in the unit of a garment
ends at the shoulder width and knitting of the next knitted
fabric for a body portion starts at the bottom width, many
waste courses and the like have to be knitted in order to
allow the pulling-down force to smoothly act, and thus
efficiency becomes poor. In a case where a knitting yarn
is cut in the unit of a garment, a knitted fabric can be
knitted efficiently as a whole in spite of necessary proc-
esses such as set up of a knitted fabric that is to be newly
knitted.

[0005] However, the weft knitting machine having the
warp insertion mechanism does not have a function to
cut and hold knitting yarns fed as warps respectively from
the plurality of yarn feeding tubes attached to the lace
bar. Thus, in a knitted fabric that includes a structure
knitted with a plurality of warps, even after wefts are cut
in the unit of a garment, the warps are still continued. In
order to efficiently separate a knitted fabric by cutting in
post-treatment, it is necessary to knit a knitted fabric with
draw yarns or the like, and after the knitting, to draw the
draw yarns from the knitted fabric and separate the knit-
ted fabric by cutting.

Disclosure of Invention

[0006] Itis an object of the invention to provide a meth-
od and an apparatus for cutting and holding a warp in a
weft knitting machine that can appropriately cut even a
knitted fabric knitted with a warp fed from a warp insertion
mechanism, and can hold the end yarn after the cutting.
[0007] Theinvention is directed to a method for cutting
and holding a warp in a weft knitting machine in which a
warp can be inserted, comprising:

forming a cut target portion, which is different from
a knitted fabric, with a warp, in a swing operation of
a warp insertion mechanism in a direction perpen-
dicular to alongitudinal direction of a needle bed and
a lapping operation thereof in a direction parallel to
the longitudinal direction;

hooking and holding the warp forming the cut target
portion, on a knitting needle; and

thereafter, causing a blade to act to cut the cut target
portion.

[0008] Moreover, in the invention, it is preferable that,
at least one warp hook portion is disposed at a position
away from a needle bed gap in the longitudinal direction
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of the needle bed,

the swing operation of the warp insertion mechanism can
be performed beyond the warp hook portion, and

the cut target portion is formed by hooking the warp on
the warp hook portion.

[0009] Moreover, in the invention, it is preferable that
when knitted fabrics for a plurality of garments are con-
tinuously knitted, the cut target portion is formed between
the garments.

[0010] Moreover, in the invention, it is preferable that
before the cut target portion is formed between the gar-
ments, the knitted fabric is released from the knitting nee-
dle.

[0011] Moreover, in the invention, it is preferable that
the cut target portion is formed so as to pass back and
forth, the blade is used for cutting one side in the cut
target portion that passes back and forth, and the other
side in the cut target portion whose tensile force has been
reduced after cutting the one side is prevented from being
cut with the blade.

[0012] Furthermore, the invention is directed to an ap-
paratus for cutting and holding a warp in a weft knitting
machine in which a warp can be inserted, comprising:

a plurality of protrusions that are arranged upright at
a position away from a needle bed gap in a longitu-
dinal direction of a needle bed;

a warp insertion mechanism that can perform a
swing operation among at least three positions in-
cluding two positions for hooking a warp on a knitting
needle in a vicinity of the needle bed gap and a po-
sition for hooking the warp on the protrusion, and a
lapping operation in the longitudinal direction of the
needle bed, and that can hook the warp on the pro-
trusion to form a cut target portion;

holding means for hooking and holding the warp with
which the cut target portion is formed by the warp
insertion mechanism, on the knitting needle on the
needle bed; and

cutting means for cutting the warp of the cut target
portion.

Brief Description of Drawings

[0013] 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.

Fig. 1 is a side cross-sectional view of main portions
of a weft knitting machine according to an embodi-
ment of the invention.

Fig. 2 is a schematic front view of the weft knitting
machine in Fig. 1.

Fig. 3 is a side cross-sectional view showing a state
in which yarn feeding tubes in Fig. 1 are positioned
at an intermediate position (0) on a back needle bed
6a.
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Fig. 4 is a side cross-sectional view showing a state
in which the yarn feeding tubes in Fig. 1 have been
moved further away from a needle bed gap to a deep
position (-) of the back needle bed 6a.

Fig. 5 is a side cross-sectional view showing a state
in which a warp fed from the yarn feeding tube in Fig.
1 is positioned in front of the protrusion, a lace bar
has been swung to the intermediate position (0).
Fig. 6 is a side cross-sectional view showing a state
in which the yarn feeding tubes in Fig. 1 have been
swung to a position (+) on a side of a front needle
bed 6b, and the warp can be hooked on a needle
body of a knitting needle 7b.

Fig. 7 is a side cross-sectional view showing a state
in which the yarn feeding tubes in Fig. 1 have been
swung to the intermediate position (0), and the knit-
ting needle 7b has been retracted from the needle
bed gap.

Fig. 8 is a front view showing a configuration as cut-
ting means including the blade in Fig. 1.

Fig. 9is aright side cross-sectional view of the cutting
means in Fig. 8.

Fig. 10 is a front view showing shapes of a guide
member and a spring.

Figs. 11Ato 11C are diagrams showing an operation
of forming a cut target portion in Figs. 3 to 7 and an
operation of forming a holding portion by hooking the
warp on the knitting needle 7b in Fig. 7 and thereaf-
ter.

Figs. 12A and 12B are diagrams showing an exam-
ple in which the cut target portion that passes back
and forth is formed using one protrusion.

Best Mode for Carrying out the Invention

[0014] Now referring to the drawings, preferred em-
bodiments of the invention are described below.

[0015] Fig. 1is a side cross-sectional view of the main
portions in the schematic configuration of a weft knitting
machine 1 according to an embodiment of the invention.
The weft knitting machine 1 has a warp insertion mech-
anism 2 as disclosed in JP-B2 3452639, and a warp 4
can be fed to a needle bed gap 5 from yarn feeding tubes
3a, 3b, 3c, and 3d in the form of a plurality of rows at-
tachedto a lace bar (not shown). Herein, the yarn feeding
tubes 3a, 3b, 3c, and 3d in the respective rows can per-
form a lapping operation in a direction perpendicular to
the sheet of the drawing independently of each other,
and perform a swing operation in a direction parallel to
the sheet of the drawing in conjunction with each other.
[0016] In the weft knitting machine 1, needle beds 6a
and 6b are opposed to each other with the needle bed
gap 5 interposed therebetween. The needle beds 6a and
6b are arranged so as to have the longitudinal direction
perpendicular to the sheet of the drawing, and to be
plane-symmetric with respect to a vertical face 5a inside
the needle bed gap 5. On each of the needle beds 6a
and 6b, a plurality of needle plates 6¢ are arranged up-
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right at constant intervals in the longitudinal direction.
Knitting needles 7a and 7b are respectively accommo-
dated in needle grooves formed between the needle
plates 6¢, and the tips of the knitting needles 7a and 7b
can be slidingly displaced back and forth with respect to
the needle bed gap 5. Sinkers 8a and 8b are also provided
at a portion of the needle beds 6a and 6b facing the nee-
dle bed gap 5. A cam mechanism mounted on a carriage
9 that can travel back and forth in the longitudinal direc-
tion of the needle bed 6a drives the knitting needles 7a
and 7b to be advanced to and retracted from the needle
bed gap 5. The cam mechanism slidingly displaces the
knitting needle 7a back and forth with respect to the nee-
dle bed gap 5, by guiding a butt 11 of a needle jack 10
linked to the base end of the knitting needle 7a. A yarn
feeding member (not shown) such as a yarn feeder feeds
a knitting yarn functioning as a weft from above the nee-
dle bed gap 5 to a hook at the tip of the knitting needle
7a.When the knitting needle 7a whose hook has received
a fed knitting yarn is retracted from the needle bed gap
5 into the needle bed 6a, a needle loop of a stitch is
formed at the hook portion, and a sinker loop is formed
at the sinker 8a. Although not shown, a similar mecha-
nism that drives the knitting needle 7b using a carriage
is provided even on the side of the needle bed 6b, and
can knit a knitted fabric with a weft fed in the needle bed
gap 5.

[0017] Furthermore, a stitch can be transferred from
the knitting needle 7a on the side of the needle bed 6a
to the knitting needle 7b on the side of the needle bed
6b in the following manner. A stitch transfer piece 12 is
provided on one knitting needle 7a. In a state where a
stitch is held by the stitch transfer piece 12, the one knit-
ting needle 7a is advanced to the needle bed gap 5, and
thus the stitch transfer piece 12 is also advanced to the
needle bed gap 5. The other knitting needle 7b is ad-
vanced to the needle bed gap 5, and the stitch held by
the stitch transfer piece 12 is hooked on the hook of the
knitting needle 7b. Although not shown, the stitch transfer
piece 12 is also provided on the knitting needle 7b on the
side of the needle bed 6b, and thus a stitch can be trans-
ferred from the knitting needle 7b to the knitting needle
7a. It should be noted that although latch needles are
shown as the knitting needles 7a and 7b, compound nee-
dles can be used. In the case of a compound needle, a
stitch can be transferred using a slider.

[0018] The above-described yarn feeding tubes 3a,
3b, 3c, and 3d in the respective rows, the needle beds
6a and 6b, the knitting needles 7a and 7b, and the sinkers
8a and 8b are collectively referred to as the yarn feeding
tube 3, the needle bed 6, the knitting needle 7, and the
sinker 8, without the letter a, b, ¢, or d.

[0019] For example, in a state where the knitting nee-
dle 7b onthe side of the front needle bed 6b has advanced
to the needle bed gap 5, the warp insertion mechanism
2 performs swing and lapping so as to hook the warp 4
on the hook at the tip of the knitting needle 7b. A con-
ventional warp insertion mechanism 2 performs a swing
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operation between two positions, namely the position
above the back needle bed 6a shown in Fig. 1 and the
position above the front needle bed 6b shown in Fig. 6.
According to the warp insertion mechanism 2 of this em-
bodiment, a third position for the swing operation is pro-
vided on the side of the needle bed 6a at a deep position
farther from the needle bed gap 5, as described later with
reference to Fig. 4. A protrusion 13 is disposed upright
on aniron belt 6d that presses the needle plate 6¢ on the
needle bed 6a. The protrusion 13 is positioned away from
the needle bed gap 5, and thus a warp cannot be hooked
on the protrusion 13 with a conventional swing operation
between two positions. According to the warp insertion
mechanism 2, the yarn feeding tubes 3a, 3b, 3c, and 3d
in the respective rows can perform a swing operation to
the third position over the position of the protrusion 13.
A plurality of protrusions 13 are arranged at intervals in
the longitudinal direction of the needle bed 6a. With a
swing operation of the yarn feeding tube 3 to the third
position in combination with a lapping operation, the warp
4 can be hooked between the needle bed gap 5 and the
protrusions 13 to form a cut target portion 14 that passes
back and forth.

[0020] The cut target portion 14 of the warp 4 can be
cut with a blade 15. For example, the blade 15 is situated
on a holder 16, and the holder 16 can move on a track
17. The track 17 is in parallel to the longitudinal direction
of the needle bed 6a. Rollers 18a and 18b situated on
the holder 16 sandwich the track 17 to support the holder
16 in a movable manner. The track 17 is supported by a
support post 20 that is situated at an end portion of a
track 19 that guides travel of the carriage 9 on the needle
bed 6a.

[0021] Herein, the protrusion 13 as awarp hook portion
is a single component, and is caulked on the iron belt 6d
with a piano wire inserted through the protrusion 13. The
protrusion 13 may be integrally formed as an extended
portion from the needle plate 6¢ instead of being a single
component fixed onto the iron belt 6d. Also, the protrusion
13 may be formed as an extended portion from a plate
member such as a spacer accommodated between the
needle plates 6¢. Instead of the protrusion 13, the warp
hook portion may be a member that moves back and
forth, a member that projects and withdraws, a member
that holds a warp, or other various members.

[0022] Fig. 2 is a front view of the simplified overall
configuration of the weft knitting machine 1. The needle
bed 6b in Fig. 1 is on the front side, and the blade 15 as
cutting means, the holder 16, and the track 17 are situ-
ated on the back needle bed 6a. A yarn guide rail 21
extends above the needle bed gap 5 between the needle
beds 6a and 6b, and a knitting yarn functioning as a weft
can be fed from a yarn feeder 22 that is brought by the
carriage 9. In the warp insertion mechanism 2, the plu-
rality of yarn feeding tubes 3 are attached to a lace bar
23, and a swing operation based on swinging displace-
ment about a swing axis 24 and a lapping operation
based on displacement in the axial direction of the swing
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axis 24 can be performed. While a knitted fabric is being
knitted with an operation of the carriage 9 and the warp
insertion mechanism 2, the cutting means is put on stand-
by at one end in the longitudinal direction of the needle
bed 6. After knitting of the knitted fabric ends, formation
of the cut target portion 14 in Fig. 1 and end yarn treat-
ment as described later are performed, and the cutting
means is moved to cut the cut target portion 14 with the
blade 15. This sort of operation of treating the warp 4 is
performed under control by a controller 25. Herein, a plu-
rality of yarn guide rails 21 can be arranged, and a plu-
rality of yarn feeders 22 can be arranged respectively on
the yarn guide rails 21. Furthermore, a plurality of lace
bars 23 may be arranged. However, for the sake of con-
venience of this description, only one of each is shown.
[0023] Figs. 3 to 7 are side cross-sectional views of
the main portions in an operation of cutting and holding
the warp 4 in the weft knitting machine 1 in Fig. 1. Not all
of the four yarn feeding tubes 3a, 3b, 3c, and 3d may be
used, but all positions are shown for the sake of conven-
ience of this description. In this state, knitting of a knitted
fabric with the warp 4 fed from the warp insertion mech-
anism 2 has ended, and the knitted fabric has been re-
leased from the knitting needle 7b on the front needle
bed 6b. It should be noted that the knitted fabric may be
released any time. The knitted fabric may be released
after the cut target portion 14 is formed, held, and then
cut. After a stitch of the knitted fabric held by the knitting
needle 7b on the front needle bed 6b is transferred to the
knitting needle 7a on the back needle bed 6a, the cut
target portion 14 may be formed and the end yarn may
be held.

[0024] Fig. 3 shows a state in which the yarn feeding
tubes 3 are positioned at an intermediate position (0) on
the back needle bed 6a. The protrusion 13 is disposed
upright at a position farther from the needle bed gap 5
than the intermediate position (0). For example, in a case
where the warp 4 is fed from the yarn feeding tube 3a to
a knitted fabric, the warp 4 from the knitted fabric drooping
to the lower portion in the needle bed gap 5 is continued
to the yarn feeding tube 3a. Fig. 4 shows a case in which
the lace bar has been further swung with a swing oper-
ation, and thus the yarn feeding tubes 3 have been moved
further away from the needle bed gap 5 to a deep position
(-) above the back needle bed 6a. Since the yarn feeding
tubes 3 are swung to a deeper position than the protru-
sion 13 on the needle bed 6a, the warp 4 can be hooked
on the protrusion 13, by combining the swing operation
with a lapping operation. Consequently, one side in the
warp 4 in the cut target portion 14 in Fig. 1 can be
stretched between the upper portion of the knitted fabric
drooping to the lower portion in the needle bed gap 5 and
the protrusion 13. Herein, when a stitch has not been
released, one side in the warp 4 in the cut target portion
14 is stretched between the knitting needle 7b holding
the stitch and the protrusion 13.

[0025] Fig. 5 shows a state in which after the lace bar
has been moved frontward in Fig. 5 with lapping such
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that the warp 4 fed from the yarn feeding tube 3 is posi-
tioned in front of the protrusion 13, the lace bar has been
swung to the intermediate position (0). The knitting nee-
dle 7b has been advanced to the needle bed gap 5 from
the front needle bed 6b by travel of the carriage. Fig. 6
shows a state in which the yarn feeding tubes 3 have
been swung to a position (+) above the front needle bed
6b, and the warp 4 can be hooked on the needle body
of the knitting needle 7b. Fig. 7 shows a state in which
the lace bar has been moved rearward in Fig. 7 with lap-
ping, the yarn feeding tubes 3 have been swung to the
intermediate position (0), and the knitting needle 7b has
been retracted from the needle bed gap 5 by travel of the
carriage. The cut target portion 14 in which the warp 4
passes back and forth is formed between the knitted fab-
ric and the protrusion 13, and the tip of the knitting needle
7b and the protrusion 13. In the cut target portion 14, the
warp 4 from the knitted fabric to the protrusion 13 formed
in Fig. 4 and the warp 4 from the protrusion 13 to the tip
ofthe knitting needle 7b formed in Fig. 7 are spaced away
from each other, in a direction perpendicular to the sheet
of the drawing, by the maximum gap between the pro-
trusions 13 that are present within the distance by which
the yarn feeding tubes 3 are displaced by the lapping
operation between Figs. 4 and 5. Thus, when cutting the
warp 4 with the blade 15 as in Fig. 1, it is possible to cut
only the warp 4 in the cut target portion 14 closer to the
blade 15 that has been put on standby at a position as
shown in Fig. 2.

[0026] Hereinafter, swing to the position (+) above the
front needle bed 6b is referred to as 'swing (+)’. Swing
to the intermediate position (0) is referred to as 'swing
(0)’. Swing to the deep position (-) above the back needle
bed 6a is referred to as 'swing (-)’.

[0027] Figs. 8 and 9 show the configuration as the cut-
ting means including the blade 15 in Fig. 1. Fig. 8 is a
front view thereof. Fig. 9 is a side cross-sectional view
thereof. Fig. 9 shows the simplified configuration of the
holder 16. The holder 16 is supported by the rollers 18a
and 18b sandwiching the track 17 from above and below,
and can move on the track 17 by being pulled by a wire
26 that is situated on the side of the track 17. The wire
26 is driven at one end on the track 17. Relative move-
ment of the wire 26 with respect to the track 17 rotates
a pulley 27 on which the wire 26 is hooked. A gear 28 is
coaxially disposed on the pulley 27, and rotates together
with the pulley 27. The gear 28 is engaged with a gear
29 having a large diameter. The gear 29 is engaged with
a gear 30 having a small diameter. The gears 28, 29, and
30 have the same module, and can be engaged with
each other. Since the diameter of the gear 30 is smaller
than that of the gear 28, the gear 30 rotates at higher
speed than the gear 28. The round blade 15 is situated
on the rotational shaft of the gear 30, and rotates together
with the gear 30.

[0028] Itshould be noted that the blade 15 is not limited
to a rotating round blade. It is also possible to use a sta-
tionary blade, a blade that moves back and forth, a blade
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that ultrasonically oscillates, or the like. It is also possible
to perform thermal cutting using heat rays, laser beams,
or the like. It is also possible to cause the blade 15 to
move by itself by mounting a drive source on the holder
16, instead of causing the blade 15 to be externally pulled
by the wire 26 to move on the dedicated track 17. Further,
it is also possible to use the yarn guide rail 21 or the like,
instead of the track 17. Also, the blade may be mounted
on the carriage 9 or selectively brought by the carriage
9, so as to act and cut the cut target portion 14 when
necessary.

[0029] Fig. 10 shows the shape of a guide member 31
and a spring 32. When cutting the warp 4, the rotating
blade 15 is moved to the cut target portion 14 as shown
in Fig. 1, and is caused to cut the warp 4 on the side
closer to the standby position. The cut target portion 14
also includes the warp 4 on the side farther from the
standby position. The guide member 31 is provided for
preventing the warp 4 on the side farther from the standby
position from being hooked on the blade 15, after the
warp 4 on the side closer to the standby position is cut
and a tensile force of the warp 4 is reduced. The guide
member 31 can be swingingly displaced relatively with
respect to the holder 16, and is biased by the spring 32
away from the blade 15. The biasing force of the spring
32 is set to be smaller than the tensile force in a state
where the warp 4 passes back and forth in the cut target
portion 14. Accordingly, when the warp 4 in the cut target
portion 14 is to be cut first, the tensile force of the warp
4 is larger than the biasing force of the spring 32, and
thus the warp 4 pushes away the guide member 31 and
is hooked on and cut by the blade 15. After the warp 4
on the side closer to the standby position, which is one
side in the warp 4 that passes back and forth in the cut
target portion 14, is cut, the tensile of the warp 4 is re-
duced to be substantially lost, and the guide member 31
returns to the original state due to the biasing force of
the spring 32. Then, when the blade 15 reaches the warp
4 on the side farther from the standby position, which is
the remaining portion of the warp 4 in the cuttarget portion
14, the tensile force of the warp 4 is small, and more
specifically the biasing force of the spring 32 is larger
than the tensile force, and thus the warp 4 cannot push
away the guide member 31, and is not hooked on the
blade 15 by being blocked by the guide member 31.
[0030] Herein, the guide member 31 that is biased by
the spring 32 is not always necessary. However, the
guide member 31 is effective, in a case where high-speed
movement of driving the wire 26 at high speed is per-
formed, or in a case where the warp 4 passes back and
forth with a narrow gap therebetween in the cut target
portion 14.

[0031] Figs. 11A to 11C show an operation of forming
the cut target portion 14 in Figs. 3 to 7 and an operation
of hooking the warp 4 on the knitting needle 7b in Fig. 7
and thereafter. As shown in Fig. 11A, the protrusions 13
are spaced away from each other, for example, at a rate
of one in every four knitting needles 6a, at a position away
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from the needle bed gap 5 on the back needle bed 6a.
After knitting of a knitted fabric ends, a warp functioning
as a cut target portion 14a on the outward path is formed
with the swing (-) of the yarn feeding tube 3 from the
intermediate position (0) shown in Fig. 3 to the deep po-
sition (-) shown in Fig. 4. Next, a warp 4a that passes
behind the protrusions 13 is fed with the lapping operation
and the swing operation as shown in Fig. 5. Furthermore,
a warp functioning as a cut target portion 14b on the
return path is formed with the swing operation (0) from
the deep position (-) to the intermediate position (0) as
shown in Fig. 5. After the cut target portion 14b on the
return path is formed, the yarn feeding tube 3 can hold
the end of the end yarn even after the warp 4 in the cut
target portion 14 is cut, with the swing operation between
Figs. 6 and 7, the lapping operation to the knitting needle,
and a knitting operation with the knitting needle.

[0032] As shown in Fig. 11B, a holding portion 40 for
holding an end yarn is knitted, for example, by hooking
the warp 4 in the shape of an 8 for a plurality of times,
using the knitting needles 7b on the front needle bed 6b,
in the vicinity of the position where the cut target portion
14b on the return path is formed. For example, in a case
where three knitting needles A, B, and C exist, the holding
portion 40 is formed between the knitting needles A and
C skipping the knitting needle B.

[0033] For example, in a case where three cam sys-
tems that drive the knitting needles 7b are mounted on
the carriage 9 on the front needle bed 6b, the middle cam
is used as a cam for ordinary knitting or stitch transfer,
and both side cams are used as cams for a warp. In the
first operation of knitting the holding portion 40, no stitch
is hooked on the knitting needles A, B, and C, the carriage
9 travels to the right, and the third cam system S3 ad-
vances the knitting needle A to the needle bed gap. Next,
in the second operation, the yarn feeding tube 3 is moved
from the left side of the knitting needle A to the right side
of the knitting needle C with the lapping after the swing
(+) of the lace bar, and the warp 4 is hooked on the needle
body of the knitting needle A with the swing (0). In the
third operation, the carriage travels from the right to left,
the first cam system S1 retracts the knitting needle A,
andthe third cam system S3 advances the knitting needle
C to the needle bed gap. In the fourth operation, the yarn
feeding tube 3 is moved from the right side of the knitting
needle C to the left side of the knitting needle A with the
lapping after the swing (+) of the lace bar, and the warp
4 is hooked on the needle body of the knitting needle C
with the swing (0).

[0034] In the fifth operation, the carriage travels from
the left to right, the first cam system S1 retracts the knit-
ting needle C, and the third cam system S3 advances
the knitting needle A to the needle bed gap. A stitch of
the warp 4 formed on the hook of the knitting needle A
by retracting the knitting needle A in the third operation
moves backward from the hook according to the advanc-
ing movement of the knitting needle A, and remains on
the side of the needle body. In the sixth operation, the
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yarn feeding tube 3 is moved from the left side of the
knitting needle A to the right side of the knitting needle
C with the lapping after the swing (+) of the lace bar, and
the warp 4 is hooked on the needle body of the knitting
needle A with the swing (0). In the seventh operation, the
carriage travels from the right to left, the first cam system
S1 retracts the knitting needle A, and the third cam sys-
tem S3 advances the knitting needle C to the needle bed
gap. A stitch of the warp 4 formed on the hook of the
knitting needle C by retracting the knitting needle C in
the fifth operation moves backward from the hook ac-
cording to the advancing movement of the knitting needle
C, and remains on the side of the needle body. The knit-
ting needle A pulls the warp 4 hooked on the needle body
in the sixth operation to form a stitch. The stitch remaining
on the side of the needle body in the fifth operation is
knocked over and removed from the knitting needle A.
[0035] In the eighth operation, the yarn feeding tube 3
is moved from the right side of the knitting needle C to
the left side of the knitting needle A with the lapping after
the swing (+) of the lace bar, and the warp 4 is hooked
on the needle body of the knitting needle C with the swing
(0). In the ninth operation, the carriage travels from the
left to right, the first cam system S1 retracts the knitting
needle C, and the third cam system S3 advances the
knitting needle A to the needle bed gap. A stitch of the
warp 4 formed on the hook of the knitting needle A by
retracting the knitting needle A in the seventh operation
moves backward from the hook according to the advanc-
ing movement of the knitting needle A, and remains on
the side of the needle body. The knitting needle C pulls
the warp 4 hooked on the needle body in the eighth op-
eration to form a stitch. The stitch remaining on the side
of the needle body in the seventh operation is knocked
over and removed from the knitting needle C.

[0036] Next, in the tenth operation, the yarn feeding
tube 3 is moved from the left side of the knitting needle
A to the right side of the knitting needle A with the lapping
after the swing (+) of the lace bar, and the warp 4 is
hooked on the needle body of the knitting needle A with
the swing (0). Next, inthe eleventh operation, the carriage
travels from the right to left, the first cam system S1 re-
tracts the knitting needle A, and the stitch remaining on
the side of the needle body in the ninth operation is
knocked over.

[0037] Fig. 11C shows a state in which the warp 4 has
been hooked on the knitting needles A and C in the order
of A, C, A, C, and then A, the knitting needles A and C
being arranged skipping one knitting needle on the front
needle bed 6b, and thus the holding portion 40 knitted
by hooking the warp 4 on the knitting needles A and C
in the shape of an 8 has been formed. It should be noted
that a function similar to that of the holding portion 40
can be realized not only by hooking the warp in the shape
ofan 8, butalso by simply winding the warp. Furthermore,
the number of the needles or the gap between the nee-
dles are not limited to this. It is also possible to hold the
warp by winding the warp around one knitting needle for
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a plurality of times.

[0038] In Fig. 11C, after the cut target portion 14 is
formed, the holding portion 40 shown in Fig. 11B is
formed, and a warp in the cut target portion 14b on the
return path on the side closer to the standby position of
the blade 15 shown in Fig. 2 is cut. For example, in a
case where knitting of a knitted fabric 41 continued to the
cut target portion 14a on the outward path ends in the
unit of a garment, and the knitted fabric 41 is released
from a knitting needle, when the cut target portion 14b
on the return path is cut, the remaining portion of the cut
target portion 14 constituted by the warp 4a that passes
behind the protrusions 13 and the cut target portion 14a
on the outward path is pulled by the knitted fabric 41 and
drops to the lower portion in the needle bed gap 5. The
warp 4 on the side of the yarn feeding tube 3 is moved
cut in the cut target portion 14b on the return path is held
by the knitting needles A and C at the holding portion 40.
[0039] Herein, itis also possible to leave the cut target
portion 14b on the return path, by cutting the cut target
portion 14a on the outward path closer to the knitted fabric
41.However, in this case, the warp 4a that passes behind
the protrusions 13 and the cut target portion 14b on the
return path remain in front of the holding portion 40. In a
case where the cut target portion 14b on the return path
is cut, when the knitted fabric 41 drops, a long end yarn
after the cutting also drops together with the knitted fabric
41. Accordingly, only a short end yarn remains on the
side of the holding portion 40, which does not obstruct.
[0040] Figs. 12A and 12B show an example in which
the cut target portion 14 that passes back and forth is
formed using one protrusion 13. Fig. 12A shows a case
in which the gap between the cut target portion 14a on
the outward path and the cut target portion 14b on the
return path is narrow. Fig. 12B shows a state in which
the cut target portion 14b on the return path is formed
such that the distance between the protrusion 13 and the
knitting needles 7b is long, and thus the gap between the
cut target portion 14a on the outward path and the cut
target portion 14b on the return path is large. Even when
the gap is narrow as in Fig. 12A, it is possible to cut only
one cut target portion 14 by moving the blade 15 at lower
speed or more precisely.

[0041] Inacase where a knitted fabric for the next gar-
ment is continuously knitted after the warp 4 is cut, set
up knitting is performed continuously after knitting of the
holding portion 40. The holding portion 40 is knitted into
waste courses at the time of set up. Then, a portion that
becomes the knitted fabric for the next garment is actually
knitted.

[0042] As described above, in the weft knitting ma-
chine 1 in which the warp 4 can be inserted, the cut target
portion 14 intersecting while passing back and forth with
agap interposed in the longitudinal direction of the needle
bed 6 is formed in the warp 4, with a swing operation in
a direction perpendicular to the longitudinal direction of
the needle bed 6 and a lapping operation in a direction
parallel to the longitudinal direction by the warp insertion
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mechanism 2. The warp 4 in which the cut target portion
14 has been formed is hooked and held on the plurality
of knitting needles 7. The warp 4 is cut by causing the
blade 15 that moves back and forth in the longitudinal
direction of the needle bed 6 to act on the held cut target
portion 14. The warp 4 between the cut position of the
cut target portion 14 and the warp insertion mechanism
2 is hooked and held on one or a plurality of knitting nee-
dles 7. The next knitting with the warp 4 can be started
in a state where the end of the warp 4 is held.

[0043] The cuttargetportion 14 and the holding portion
40 can be formed as described above in a case where
cutting and holding is performed for each garment. When
knitting of a desired knitted fabric in the unit of a garment
ends, after knitting of one or more waste courses with
wefts and fraying prevention treatment are performed, a
stitch of the knitted fabric is released from a knitting nee-
dle holding the stitch by causing the knitting needle to
perform a knit operation without feeding a yarn thereto.
Herein, the knitted fabric is continuously pulled down in
the needle bed gap by causing a knitted fabric pulling-
down apparatus such as lowering rollers to continuously
sandwich the knitted fabric as in the knitting process.
After the stitch is released from the knitting needle, the
warp 4 from the yarn feeding tube 3 droops in a state
where the warp is continued to the knitted fabric posi-
tioned below the needle bed gap 5 and above the low-
ering rollers. The cut target portion 14 is formed by wind-
ing the warp 4 around the protrusions 13 with the swing
(-), the lapping (racking), and then the swing (0) of the
lace bar as shown in Fig. 11A. The cut target portion 14a
on the outward path extending from the knitted fabric to
the protrusions 13 and the cut target portion 14b on the
return path extending from the protrusions 13 to the yarn
feeding tube 3 are formed in the warp 4. Subsequently,
the holding portion 40 is formed, and the cut target portion
14b on the return path is cut with the blade 15. The knitted
fabric continued to the cut target portion 14a on the out-
ward path is discharged by the lowering rollers. The cut
target portion 14a on the outward path from the knitted
fabric, the warp 4a that passes behind the protrusions
13, and the remaining portion of the warp 4 after cutting
in the cut target portion 14b on the return path drops
through the needle bed gap 5. The warp 4 on the side
closer to the holding portion 40 than the cut position in
the cut target portion 14b on the return path and the warp
4 from the holding portion 40 to the yarn feeding tube 3
remain. It is possible to knit a knitted fabric for the next
garment by performing set up in this state.

[0044] More specifically, a tensile force is applied to
the warp 4 forming the cut target portion 14 that passes
back and forth. When one side in the warp 4 that passes
back and forthinthe cuttarget portion 14 is cut, the tensile
force of the other side in the warp 4 is reduced. The other
side in the warp 4 whose tensile force has been reduced
after the cutting of the one side in the warp 4 is prevented
from being cut with the blade 15. Thus, it is possible to
cut only one side in the warp 4 that is formed so as to
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pass back and forth in the cut target portion 14, and to
not cut the other side. In a case where both sides in the
cut target portion 14 that pass back and forth are cut, a
short end yarn may be separated and attached to a knit-
ted fabric as lint. However, according to this embodiment,
the remaining portion of the cut target portion 14 is not
cut, and thus lint can be prevented from being generated.
[0045] Furthermore, even in knitting of a knitted fabric
in the unit of a garment, in a case where regions that are
to be knitted with the warp 4 are spaced away from each
other in the course direction, a cross yarn is formed be-
tween the regions. When knitting of one region with the
warp 4 ends, it is possible to cut the cross yarn, by per-
forming the end yarn treatment as performed between
garments, except for release of a stitch. In a case where
the cross yarn remains, the cross yarn has to be elimi-
nated in post-treatment after knitting of the knitted fabric.
Thus, it is possible to save steps necessary in the post-
treatment.

[0046] 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

[0047] According to the invention, a cut target portion,
which is different from a knitted fabric, can be formed in
a warp, and the warp forming the cut target portion can
be hooked and held on a knitting needle, with a swing
operation in a direction perpendicular to a longitudinal
direction of a needle bed and a lapping operation in a
direction parallel to the longitudinal direction by a warp
insertion mechanism. In a case where a blade is caused
to act on the cut target portion to cut the warp after the
warp is held, the warp from the cut position to the warp
insertion mechanism is hooked and held on a knitting
needle. Thus, the end yarn after the cutting can be held
as appropriate. The next knitting with the warp can be
started in a state where the end of the warp is held.
[0048] Furthermore, according to the invention, a
swing operation of the warp insertion mechanism can be
performed over a warp hook portion that is disposed up-
right at a position away from a needle bed gap. Accord-
ingly, the cut target portion can be formed by hooking the
warp on the warp hook portion, and the warp can be cut
and held.

[0049] Furthermore, according to the invention, when
knitted fabrics for a plurality of garments are continuously
knitted, the cut target portion is formed between the gar-
ments, and thus the knitted fabrics can be separated by
cutting and the yarn end can be held.

[0050] Furthermore, according to the invention, in a
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case where knitting of a knitted fabric and cutting of a
weft end before a cut target portion is formed, a tensile
force to drop the knitted fabric is applied to a warp of the
cut target portion by shaking off a stitch. Even after the
warp of the cut target portion is cut, a warp on the side
of the warp insertion mechanism is held by a knitting nee-
dle, and the tensile force of the remaining portion in the
cut warp of the cut target portion is reduced. Thus, the
remaining portion is pulled by the knitted fabric, and drops
together with the knitted fabric.

[0051] Furthermore, according to the invention, a ten-
sile force is applied to the warp of the cut target portion
that is formed so as to pass back and forth. When one
side in the cut target portion is cut, the tensile force of
the other side in the warp is reduced. The other side in
the warp whose tensile force has been reduced is pre-
vented from being cut with the blade. Thus, it is possible
to cut only one side in the warp that is formed so as to
pass back and forth in the cut target portion, and to not
cut the other side. In a case where both sides in the cut
target portion that pass back and forth are cut, a short
end yarn is separated to be lint. It is possible to prevent
generation of lint by cutting one side and not cutting the
other side.

[0052] Furthermore, according to the invention, after
knitting of a knitted fabric, a cut target portion can be
formed by hooking awarp on a protrusion that is disposed
upright at a position away from a needle bed gap, and
the warp forming the cut target portion can be hooked
and held on a knitting needle, with a swing operation
among three positions in a direction perpendicular to the
longitudinal direction of the needle bed and a lapping
operation in a direction parallel to the longitudinal direc-
tion of the needle bed by a warp insertion mechanism.
After the warp is hooked and held on the knitting needle,
the warp of the cut target position can be cut with cutting
means. The warp from the cut position to the warp inser-
tion mechanism is hooked and held on a knitting needle.
Thus, the end yarn after the cutting can be held as ap-
propriate. The next knitting with the warp can be started
in a state where the end of the warp is held.

Claims

1. A method for cutting and holding a warp in a weft
knitting machine in which a warp can be inserted,
comprising:

forming a cut target portion, which is different
from a knitted fabric, with a warp, in a swing op-
eration of a warp insertion mechanism in a di-
rection perpendicular to a longitudinal direction
of a needle bed and a lapping operation thereof
in adirection parallel to the longitudinal direction;
hooking and holding the warp forming the cut
target portion, on a knitting needle; and

thereafter, causing a blade to act to cut the cut
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target portion.

The method of claim 1, wherein, at least one warp
hook portion is disposed at a position away from a
needle bed gap in the longitudinal direction of the
needle bed,

the swing operation of the warp insertion mechanism
can be performed beyond the warp hook portion, and
the cut target portion is formed by hooking the warp
on the warp hook portion.

The method of claim 1 or 2, wherein when knitted
fabrics for a plurality of garments are continuously
knitted, the cut target portion is formed between the
garments.

The method of claim 3, wherein before the cut target
portion is formed between the garments, the knitted
fabric is released from the knitting needle.

The method of any one of claims 1 to 4, wherein the
cut target portion is formed so as to pass back and
forth, the blade is used for cutting one side in the cut
target portion that passes back and forth, and the
other side in the cuttarget portion whose tensile force
has been reduced after cutting the one side is pre-
vented from being cut with the blade.

An apparatus for cutting and holding a warp in a weft
knitting machine in which a warp can be inserted,
comprising:

a plurality of protrusions that are arranged up-
right at a position away from a needle bed gap
in a longitudinal direction of a needle bed;

a warp insertion mechanism that can perform a
swing operation among at least three positions
including two positions for hooking a warp on a
knitting needle in a vicinity of the needle bed gap
and a position for hooking the warp on the pro-
trusion, and a lapping operation in the longitu-
dinal direction of the needle bed, and that can
hook the warp on the protrusion to form a cut
target portion;

holding means for hooking and holding the warp
with which the cut target portion is formed by the
warp insertion mechanism, on the knitting nee-
dle on the needle bed; and

cutting means for cutting the warp of the cut tar-
get portion.
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