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(54) WEFT CUTTING DEVICE FOR LOOM

(57) A weft cutting device (10) includes a guide por-
tion (19e) that is disposed in a cylinder (20) so as to ex-
tend in a longitudinal direction of the cylinder (20). A
plunger (18) is disposed so as to be slidingly guided by

the guide portion (19e) at a guide hole (18f) that is formed
parallel to the longitudinal direction in a state in which
the plunger (18) is contained in the cylinder (20).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a weft cutting
device for a loom, including: a fixed blade that is fixed to
a cutter holder; a movable blade that is swingably sup-
ported by the cutter holder; a shift lever that is swingably
supported by the cutter holder and that is coupled to the
movable blade so as to swing the movable blade by being
swung; a plunger that is reciprocably contained in a cyl-
inder formed in the cutter holder and that engages with
the shift lever, the plunger swinging the shift lever by
reciprocating; and an air supply device that supplies air
into the cylinder to reciprocate the plunger.

2. Description of the Related Art

[0002] CN105803645A discloses an example of such
a weft cutting device. The device disclosed in
CN105803645A is a weft cutting device that is added to
a tuck-in head (folding block) and that cuts an end portion
of a weft yarn that has been beaten up.
[0003] The weft cutting device has a cutter holder that
is a main component, a fixed blade that is fixed to the
cutter holder, and a movable blade that is swingably sup-
ported by the cutter holder. In the weft cutting device, the
cutter holder has a hole that functions as a cylinder, and
a plunger is reciprocably contained in the cylinder. More-
over, the cutter holder has a flow path that allows the
outside of the cutter holder and an inner space of the
cylinder to communicate with each other. The weft cutting
device is configured so that the plunger reciprocates in
the cylinder as air is supplied into the cylinder and as the
air is discharged out of the cylinder via the flow path.
[0004] The cylinder of the cutter holder has an opening
that opens toward the outside and that communicates
with the inner space. Thus, the weft cutting device is con-
figured so that a part of the plunger, which is contained
in the cylinder, is exposed to the outside.
[0005] In the weft cutting device, the plunger includes
two plunger members (a first plunger and a second plung-
er). Moreover, the weft cutting device includes a shift
lever that is swingably supported by the cutter holder and
that is coupled to the movable blade so as to swing the
movable blade by being swung. The shift lever is dis-
posed so that a part thereof extends through the opening
to be located in the cylinder. Furthermore, the shift lever
is engaged with the plunger in such a way that the part
of the shift lever located in the cylinder is held between
the two plunger members. With the weft cutting device
configured as described above, as the plunger recipro-
cates in the cylinder, the shift lever, which is engaged
with the plunger, swings, and thereby the movable blade
swings and a cutting operation is performed.
[0006] In general, in a loom, a cutting operation of cut-

ting a weft yarn that has been inserted is performed in
each weaving cycle (each time the loom main shaft ro-
tates once). In the loom, weaving is performed as the
loom main shaft is rotated several hundred times per
minute. Accordingly, when the device disclosed in
CN105803645A is used as a weft cutting device, in the
weft cutting device, the plunger is reciprocated in the cyl-
inder several hundred times per minute.
[0007] The weft cutting device is configured in such a
way that the plunger is disposed in the cylinder so that
the outer peripheral surface of the plunger is in contact
with the inner peripheral surface of the cylinder, and the
plunger is slidingly guided by the cylinder as the plunger
reciprocates. Therefore, as the plunger reciprocates sev-
eral hundred times per minute in the cylinder as described
above, wear occurs between the plunger and the cylinder
(cutter holder). When such wear occurs, the plunger be-
comes incapable of smoothly reciprocating in the cylin-
der. As a result, a problem in that a weft yarn is not cut
at a desirable timing or a problem of a failure in cutting
a weft yarn may occur.
[0008] In order to suppress occurrence of such a prob-
lem, when wear occurs as described above, it is neces-
sary to replace the worn part. The wear occurs not only
on the plunger, which reciprocates in the cylinder, but
also occurs on a part of the cylinder that slidingly guides
the plunger. The inventors of the present invention have
found by experiment that the wear of a part of the cylinder
occurs irrespective of the material of the plunger. Accord-
ingly, if such wear occurs, it is necessary to replace the
entirety of the cutter holder including the worn part of the
cylinder. That is, it is necessary to replace the cutter hold-
er, which is the main part of the weft cutting device. There-
fore, use of the weft cutting device results in high main-
tenance cost.
[0009] The weft cutting device disclosed in
CN105803645A is configured in such a way that a cylin-
drical sleeve is fitted into the cylinder and the plunger is
slidingly guided by the sleeve. Accordingly, the wear of
a part of the cylinder occurs on the sleeve. Although not
clearly described in CN105803645A, the sleeve should
be firmly secured to the cylinder (cutter holder) in order
to guide the plunger that reciprocates at high speed. Ac-
cordingly, also in a case where wear occurs on the sleeve
as described above, it is necessary to replace the cutter
holder.

SUMMARY OF THE INVENTION

[0010] In consideration of the above circumstances,
an object of the present invention is to provide a weft
cutting device for a loom, which swings a movable blade
by reciprocating a plunger by supplying and discharging
air as described above, the weft cutting device being ca-
pable of reducing occurrence of wear of a cylinder that
may lead to high maintenance cost as described above.
[0011] The present invention is based on a weft cutting
device for a loom, the weft cutting device swinging a mov-
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able blade by reciprocating a plunger by supplying air
into a cylinder as described above.
[0012] A weft cutting device according to the present
invention includes a guide portion that is disposed in the
cylinder so as to extend in a longitudinal direction of the
cylinder. Furthermore, the plunger is disposed so as to
be slidingly guided by the guide portion at a guide hole
that is formed parallel to the longitudinal direction in a
state in which the plunger is contained in the cylinder.
[0013] In the weft cutting device according to the
present invention, the guide hole may be a bottomed hole
that opens in a pressure receiving surface, which is one
end surface, of the plunger and that has a bottom surface,
and the guide portion may extend from an inner end sur-
face of the cylinder toward an inside of the cylinder, the
inner end surface facing the pressure receiving surface
of the plunger. Moreover, in the weft cutting device, the
movable blade may be located at one swing limit of a
desirable swing range in a state in which the bottom sur-
face of the guide hole of the plunger is in contact with an
end surface of the guide portion and/or a state in which
the inner end surface of the cylinder and the pressure
receiving surface of the plunger are in contact with each
other. Furthermore, in the weft cutting device, the weft
cutting device may have a communication path that is
formed so as to allow a space that is formed between
the bottom surface of the guide hole and the end surface
of the guide portion as the plunger reciprocates and an
outside of the plunger to communicate with each other,
and the communication path may be formed so that the
space enters a negative pressure state in relation to
change in a volume of the space that occurs as the plung-
er reciprocates and an amount of air that flows into the
space due to the change in the volume.
[0014] With the weft cutting device according to the
present invention, because reciprocation of the plunger
is slidingly guided by the guide portion at the guide hole
formed therein, it is not necessary to form the plunger
and the cylinder so that the plunger is guided along the
outer peripheral surface thereof relative to the cylinder
that contains the plunger. Accordingly, with the weft cut-
ting device, it is possible to configure a cylinder portion
including the plunger in such a way that the outer periph-
eral surface of the plunger does not contact the inner
peripheral surface of the cylinder. By configuring the weft
cutting device as described above, wear that occurs as
the plunger reciprocates occurs only between the plunger
and the guide portion. Thus, a component that is replaced
together with the plunger due to the wear is not a cutter
holder including the inner peripheral surface of the cyl-
inder but the guide portion, which is independent from
the inner peripheral surface. Therefore, the maintenance
cost of using the weft cutting device can be reduced.
[0015] By forming a weft cutting device according to
the present invention so that the space described above
is formed in the plunger as the plunger reciprocates and
so as to have the communication path so that the space
enters a negative pressure state as the plunger recipro-

cates, the lifetime of the plunger can be prolonged. To
be specific, the volume of the space in the plunger chang-
es as the plunger becomes displaced from a position
when the movable blade is located at one swing limit of
a desirable swing range, the volume of the space in the
plunger changes. Although air flows into the space from
the communication path as the volume of the space
changes, the inside of the space enters a negative pres-
sure state, because the communication path is formed
as described above. As a result, shock that is applied to
the plunger when the movable blade reaches the other
swing limit from the one swing limit is reduced, and the
lifetime of the plunger can be prolonged.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a schematic view illustrating an example of
a loom including a weft cutting device according to
the present invention;
Fig. 2 is a front view illustrating an example of a weft
cutting device according to the present invention;
Fig. 3 is a left side view of Fig. 2; and
Fig. 4 is a partial enlarged sectional view of a cylinder
illustrated in Fig. 2.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] Hereafter, referring to Figs. 1 to 4, a weft cutting
device according to an embodiment of the present inven-
tion will be described. In the present embodiment, a weft
cutting device 10 is added to a tuck-in head 5 and cuts
a weft yarn that has been inserted so that a weft yarn
having a predetermined length is tucked in.
[0018] As illustrated in Fig. 1, in the present embodi-
ment, a loom 1 includes the tuck-in head 5, which is dis-
posed adjacent to a woven cloth T (warp rows 2) in the
weaving-width direction. The tuck-in head 5 folds an end
portion of an inserted weft yarn into a warp shed by using
an air jet. In the present embodiment, a tuck-in device 4,
which includes the tuck-in head 5, reciprocates the tuck-
in head 5 in the forward-backward directions of the loom
1 in such a way as to avoid interference with a reed 3
that swings. Therefore, the tuck-in head 5 is attached to
the other end portion of a swing arm 7 that is swingably
supported by a support shaft 6 of the loom 1 at one end
portion thereof. Furthermore, the tuck-in device 4 is con-
figured so that the tuck-in head 5 is reciprocated as the
swing arm 7 is swung by a driving mechanism (not
shown). The support shaft 6, which supports the swing
arm 7, is supported by a support mechanism 9 that stands
on a temple bar 8 that is disposed on the loom 1 so as
to extend in the weaving-width direction.
[0019] Furthermore, the weft cutting device 10 is sup-
ported, together with the tuck-in head 5, by the other end
portion of the swing arm 7. To be specific, the weft cutting
device 10 includes a cutter holder 14, which is a base
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body that supports a fixed blade 12 and a movable blade
13, and the cutter holder 14 is attached to the swing arm
7. Regarding the cutter holder 14, to be more specific,
the cutter holder 14 is composed of an attachment portion
14a, which has a plate-like shape and which is elongated
in one direction as seen in the thickness direction thereof,
and a cylinder forming portion 14b, which is disposed at
one end of the attachment portion 14a in the longitudinal
direction.
[0020] The cylinder forming portion 14b has a substan-
tially rectangular-parallelepiped shape in external ap-
pearance and has a cylinder hole 14c that contains a
plunger 18. The cylinder hole 14c is formed so that the
direction of a center line CL thereof (center line direction)
coincides with the longitudinal direction of the cylinder
forming portion 14b (the long-side direction of a side sur-
face, hereafter simply referred to as "the long-side direc-
tion") and so that the cylinder hole 14c opens only in one
of two end surfaces of the cylinder forming portion 14b
in the long-side direction and extends in the long-side
direction.
[0021] In the cutter holder 14, the attachment portion
14a and the cylinder forming portion 14b are integrally
formed in a state in which the long-side direction of the
cylinder forming portion 14b substantially coincides with
the plate-width direction of the attachment portion 14a.
The attachment portion 14a and the cylinder forming por-
tion 14b have a positional relationship such that one side
surface of the cylinder forming portion 14b is attached to
one plate surface of the attachment portion 14a. That is,
as seen in the long-side direction of the cylinder forming
portion 14b, the attachment portion 14a is located closer
than the center of the cylinder hole 14c to one side surface
of the cylinder forming portion 14b.
[0022] Regarding the fixed blade 12 and the movable
blade 13, which are supported by the cutter holder 14,
the fixed blade 12 includes a blade portion 12a, which is
a plate-shaped blade and has an edge 12a1 for cutting
a weft yarn, and a base portion 12b, which is used to
attach the fixed blade 12 to the cutter holder 14 and which
is integrally formed with the blade portion 12a. The fixed
blade 12 is formed so as to have a substantial L-shape
with the base portion 12b and the blade portion 12a. In
the fixed blade 12, the edge 12a1 of the blade portion
12a is formed at an inner edge of the fixed blade 12 having
the L-shape.
[0023] Furthermore, the base portion 12b of the fixed
blade 12 is fixed to the one plate surface of the attachment
portion 14a. The fixed blade 12 is fixed to the attachment
portion 14a in a direction such that the extension direction
of the blade portion 12a (the edge 12a1) is substantially
perpendicular to the longitudinal direction of the attach-
ment portion 14a and the edge 12a1 faces in a direction
toward the other end of the attachment portion 14a. As
a result, in the weft cutting device 10, the extension di-
rection of the blade portion 12a (the edge 12a1) of the
fixed blade 12 substantially coincides with the long-side
direction of the cylinder forming portion 14b, and an edge

of the fixed blade 12 on the opposite side from the edge
12a1 of the blade portion 12a faces the cylinder forming
portion 14b.
[0024] In the weft cutting device 10, a pivot shaft 15 is
disposed in such a way that, in a state in which the fixed
blade 12 is attached to the cutter holder 14 as described
above, the pivot shaft 15 protrudes in the thickness di-
rection of the fixed blade 12 near the boundary between
the base portion 12b and the blade portion 12a of the
fixed blade 12.
[0025] The movable blade 13 is also a plate-shaped
blade and has a through-hole (first through-hole, not
shown) that extends through a substantially central part
thereof in the thickness direction. Moreover, the movable
blade 13 is formed so that a part thereof that extends
beyond the first through-hole toward one end serves as
a blade portion 13a having an edge 13a1. Furthermore,
the movable blade 13 is swingably supported by the pivot
shaft 15 in such a way that the pivot shaft 15 is inserted
through the first through-hole. In the supported state, the
movable blade 13 is in a state in which the extension
direction of the blade portion 13a relative to the first
through-hole is adjusted to the extension direction of the
blade portion 12a of the fixed blade 12 relative to the
pivot shaft 15 and the edge 13a1 of the blade portion 13a
faces the fixed blade 12.
[0026] Moreover, the movable blade 13 has a through-
hole (second through-hole, not shown), which extends
therethrough in the thickness direction, also in a portion
13b thereof that extends beyond the first through-hole
toward the other end. The second through-hole is formed
in an end portion adjacent the other end, which is sepa-
rated from the first through-hole.
[0027] The weft cutting device 10 has a shift lever 16
for swinging the movable blade 13. The shift lever 16 is
a lever-shaped member that has a disk-shaped portion
16a and two protruding portions 16b and 16c that pro-
trude from the disk-shaped portion 16a in radial direc-
tions. That is, the shift lever 16 is formed so that, among
the two protruding portions 16b and 16c, one protruding
portion 16b corresponds to one end portion of a lever
and the other protruding portion 16c corresponds to the
other end portion of the lever. Moreover, the shift lever
16 has a through-hole (third through-hole) 16a1 that ex-
tends therethrough at the center of the disk-shaped por-
tion 16a in the thickness direction. The shift lever 16 has
a through-hole (fourth through-hole) 16b1 also in the one
end portion 16b. In the shift lever 16, the one end portion
16b and the other end portion 16c are formed so that the
extension directions (protruding directions) thereof are
substantially perpendicular to each other.
[0028] The shift lever 16 is swingably supported by the
pivot shaft 15 in such a way that the pivot shaft 15 is
inserted through the third through-hole 16a1. Moreover,
the shift lever 16 is coupled to the movable blade 13 at
the one end portion 16b. To be more specific, a coupling
shaft 17 is fitted into the fourth through-hole 16b1 formed
in the one end portion 16b of the shift lever 16. Further-
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more, the coupling shaft 17 is fitted into the second
through-hole formed in the other end portion of the mov-
able blade 13 and is fixed in the fitted state (in a removal-
prevented state), so that the one end portion 16b of the
shift lever 16 and the other end portion of the movable
blade 13 are coupled to each other and the shift lever 16
is coupled to the movable blade 13.
[0029] The shift lever 16 is supported in such a way
that the other end portion 16c of the lever extends toward
the cylinder forming portion 14b in a state in which the
shift lever 16 is coupled to the movable blade 13. That
is, in a state in which the shift lever 16 is supported by
the pivot shaft 15 and coupled to the movable blade 13
as described above, the other end portion 16c of the shift
lever 16 extends toward the cylinder forming portion 14b
of the cutter holder 14. The other end portion 16c has a
length such that the other end portion 16c extends to the
inside of the cylinder hole 14c of the cylinder forming
portion 14b in this state.
[0030] The cylinder forming portion 14b has an open-
ing 14d that is a hole that allows the cylinder hole 14c
and the outside to communicate with each other and that
opens in a side surface opposite to the aforementioned
one side surface and in a side surface facing the fixed
blade 12. Accordingly, in a state in which the shift lever
16 is supported as described above, the weft cutting de-
vice 10 is in a state in which the other end portion 16c of
the shift lever 16 is inserted into the cylinder hole 14c
from the opening 14d.
[0031] In the weft cutting device 10, the movable blade
13 and the shift lever 16 are supported by the pivot shaft
15, which protrudes in the thickness direction from the
position of the fixed blade 12 as described above. The
movable blade 13 and the shift lever 16 are supported in
this order in the protruding direction of the pivot shaft 15.
Furthermore, the shift lever 16 is disposed, in the thick-
ness direction thereof, so that the position of a plate sur-
face of the shift lever 16 that faces the movable blade 13
substantially coincides with the position of the center of
the cylinder hole 14c of the cylinder forming portion 14b.
Moreover, the other end portion 16c of the shift lever 16
extends so that the distal edge thereof is located beyond
the center line CL of the cylinder hole 14c.
[0032] The weft cutting device 10 is configured so that
the other end portion 16c of the shift lever 16 and the
plunger 18, which is disposed in the cylinder hole 14c of
the cylinder forming portion 14b, engage with each other.
Details of the configuration are as follows. In the present
embodiment, it is assumed that the plunger 18 is a single
member and has a groove 18e that allows the plunger
18 to engage the other end portion 16c of the shift lever
16.
[0033] The plunger 18 is a shaft-like member having a
substantially cylindrical shape. The outside diameter of
the plunger 18 is slightly smaller than the inside diameter
of the cylinder hole 14c. Moreover, the plunger 18 has
the groove 18e, which is a part for engagement described
above. The groove 18e opens in an outer peripheral sur-

face 18c of the plunger 18 and has two inner side surfaces
18e1 that are perpendicular to the axial direction of the
plunger 18.
[0034] Furthermore, the plunger 18 is contained in the
cylinder hole 14c in a direction such that a bottom surface
18e2 of the groove 18e is parallel to the plate surface of
the shift lever 16. The plunger 18 and the shift lever 16
are engaged in a state in which the other end portion 16c
of the shift lever 16 is inserted into the groove 18e of the
plunger 18 and two side surfaces 16c1 of the other end
portion 16c are in contact with the two inner side surfaces
18e1 of the groove 18e. Accordingly, the width of the
groove 18e (the distance between the two inner side sur-
faces 18e1) is substantially equal to the plate-width of
the other end portion 16c of the shift lever 16 (the distance
between the two side surfaces 16c1).
[0035] Moreover, the groove 18e has a depth such that
the bottom surface 18e2 of the groove 18e is located
near the axis of the plunger 18. Thus, in a state in which
the plunger 18 and the shift lever 16 are engaged as
described above, in the thickness direction of the shift
lever 16, the position of the bottom surface 18e2 of the
groove 18e substantially coincides with the position of
the plate surface the shift lever 16 on the movable blade
13 side. In the axial direction of the plunger 18, the groove
18e is formed at a position such that reciprocation of the
plunger 18 is allowed even in a state in which the plunger
18 and the shift lever 16 are engaged as described above.
Moreover, the plunger 18 has a length in the axial direc-
tion such that, in a state in which one end surface 18a of
the two end surfaces thereof is in contact with a bottom
surface 14c1 of the cylinder hole 14c, the other end sur-
face 18b, which is opposite to the one end surface 18a,
is located closer than the opening 14d of the cylinder
forming portion 14b to the opening of the cylinder hole
14c.
[0036] A cover member 19 is attached to the cylinder
forming portion 14b of the cutter holder 14 so as to close
the cylinder hole 14c. To be more specific, the cover
member 19 has a cover portion 19a that is substantially
cylindrical, and closes the cylinder hole 14c when the
cover portion 19a is attached to the cylinder forming por-
tion 14b. One end portion of the cover portion 19a in the
axial direction is a flange portion 19b that has larger di-
ameter than the cylinder hole 14c. The other end portion
of the cover portion 19a in the axial direction is an exter-
nally-threaded portion 19c that has an external thread on
the outer peripheral surface thereof. The cylinder hole
14c has an internal thread in an inner peripheral surface
14c3 near the opening thereof. Furthermore, the cover
member 19 is attached to the cylinder forming portion
14b in a state in which the externally-threaded portion
19c of the cover portion 19a is screwed into the cylinder
hole 14c so that the flange portion 19b is in contact with
the cylinder forming portion 14b. The cover member 19
has a hexagonal hole 19d that opens in an end surface
19b1 of the flange portion 19b, and a tool is inserted into
the hexagonal hole 19d to screw the cover member 19
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into the cylinder hole 14c.
[0037] The cover portion 19a of the cover member 19
and the cylinder forming portion 14b form a cylinder 20
of the weft cutting device 10. Furthermore, the weft cut-
ting device 10 includes an air supply mechanism 21 that
includes an air supply device 21a that supplies com-
pressed air into the cylinder 20 to reciprocate the plunger
18. Details of the air supply mechanism 21 are as follows.
[0038] First, the dimension of the one end portion of
the attachment portion 14a of the cutter holder 14 in the
plate-width direction is larger than the dimension of the
other end portion of the attachment portion 14a in the
plate-width direction. The one end portion has a size such
that, in the cutter holder 14 in which the attachment por-
tion 14a and the cylinder forming portion 14b are inte-
grally formed as described above, the one end portion
exists across a region that includes a region in which the
cylinder hole 14c of the cylinder forming portion 14b ex-
ists in the plate-width direction. The other end portion is
formed, in the plate-width direction, close to the center
of the one end portion. Accordingly, the attachment por-
tion 14a is formed so that the one end portion bulges
toward both sides in the plate-width direction relative to
the other end portion.
[0039] Furthermore, the cutter holder 14 has two air
flow paths 14e and 14f that open in end surfaces of the
portions (bulging portions) of the attachment portion 14a
that bulge toward both sides, the air flow paths 14e and
14f communicating with the cylinder hole 14c. Among
the two air flow paths 14e and 14f, the air flow path 14e
opens in the bottom surface 14c1 of the cylinder hole
14c. The air flow path 14f communicates with the cylinder
hole 14c at a position in the vicinity of the cover portion
19a of the cover member 19 (an inner end surface 19c1
of the cylinder 20 formed by the cover portion 19a).
[0040] The air supply device 21a is disposed on the
loom 1 in such a way that the air supply device 21a is
fixed to the frame (not shown) of the loom 1. Furthermore,
the air supply device 21a and the cutter holder 14 (the
cylinder 20) are connected via two supply tubes 21b hav-
ing flexibility. The two supply tubes 21b and the cutter
holder 14 are connected via two tube joints 21c, which
are nipples or the like that are attached to the bulging
portions of the attachment portion 14a. The supply tubes
21b connected to the cutter holder 14, the air supply de-
vice 21a, and the like constitute the air supply mechanism
21.
[0041] Furthermore, with the weft cutting device 10
configured as described above, the plunger 18 recipro-
cates in the cylinder 20 when the air supply mechanism
21 supplies compressed air into the cylinder 20 from the
air flow paths 14e and 14f. To be more specific, when
compressed air is supplied into the cylinder 20 from the
one air flow path 14e, the end surface 18a of the plunger
18 functions as a pressure receiving surface (one pres-
sure receiving surface) and receives the pressure, and
thus the plunger 18 moves forward toward the cover por-
tion 19a. When compressed air is supplied into the cyl-

inder 20 from the other air flow path 14f, the other end
surface 18b of the plunger 18 functions as a pressure
receiving surface (the other pressure receiving surface)
and receives the pressure, and thus the plunger 18
moves backward toward the bottom surface 14c1 of the
cylinder hole 14c. As the plunger 18 reciprocates, the
shift lever 16, which is engaged with the plunger 18, is
swung. Thus, the movable blade 13, which is coupled to
the shift lever 16, is swung across a desirable swing
range.
[0042] In the weft cutting device 10, according to the
present invention, the weft cutting device includes a
guide portion that slidingly guides a plunger. In the
present embodiment, a guide portion 19e is a part of the
cover member 19 and included in the cover member 19.
Details of the guide portion 19e are as follows.
[0043] First, the cover member 19 has a bar-shaped
extension portion 19e that extends from an end surface
19c1 of the externally-threaded portion 19c of the cover
portion 19a (an inner end surface of the cylinder 20) in
the axial direction of the cover portion 19a. The extension
portion 19e is cylindrical (round-bar shaped) and is
formed at a position such that the axis thereof coincides
with the axis of the cover portion 19a. Moreover, the ex-
tension portion 19e has a length such that, in a state in
which the cover member 19 is attached to the cylinder
forming portion 14b as described above, an end surface
19e1 of the extension portion 19e is located at a sub-
stantial midpoint between the inner end surface 19c1 of
the cylinder 20 and the bottom surface 14c1 of the cyl-
inder hole 14c.
[0044] The plunger 18 has an insertion hole 18f that
opens only in the other pressure receiving surface 18b
and into which the extension portion 19e is inserted. The
insertion hole 18f is formed at a position such that the
center thereof coincides with the axis of the plunger 18
as seen in the direction of the center line thereof. More-
over, the insertion hole 18f has a diameter such that, in
a state in which the extension portion 19e is inserted
thereinto, an inner peripheral surface 18f2 thereof and
an outer peripheral surface 19e2 of the extension portion
19e slidably contact each other.
[0045] Furthermore, in the weft cutting device 10, in a
state in which the plunger 18 is contained in the cylinder
20 as described above, the extension portion 19e of the
cover member 19 is inserted into the insertion hole 18f
and the plunger 18 is supported by the extension portion
19e. In this state, a small gap is formed between the outer
peripheral surface 18c of the plunger 18 and an inner
peripheral surface 14c2 of the cylinder hole 14c. In this
state, the insertion hole 18f is parallel to the center line
direction of the cylinder hole 14c (the longitudinal direc-
tion of the cylinder 20). Moreover, in order to avoid inter-
ference with reciprocation of the plunger 18 in the cylinder
20, the insertion hole 18f has a depth (dimension in the
axial direction of the plunger 18) such that, in a state in
which the plunger 18 is in contact with the bottom surface
14c1 of the cylinder hole 14c, a bottom surface 18f1 of
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the insertion hole 18f and the end surface 19e1 of the
extension portion 19e are separated from each other.
[0046] In the weft cutting device 10 configured as de-
scribed above, in a state in which the plunger 18 is sup-
ported by the extension portion 19e of the cover member
19 at the insertion hole 18f as described above, the plung-
er 18 is reciprocable in the longitudinal direction of the
cylinder 20 and the reciprocation of the plunger 18 is
slidingly guided by the extension portion 19e. According-
ly, in the weft cutting device 10, the extension portion 19e
of the cover member 19 corresponds to a "guide portion"
in the present invention, and the insertion hole 18f of the
plunger 18 corresponds to a "guide hole".
[0047] The depth of the insertion hole (guide hole) 18f
is such that, in a state in which the bottom surface 18f1
of the guide hole 18f and the end surface 19e1 of the
guide portion 19e are in contact with each other, the other
pressure receiving surface 18b of the plunger 18 is lo-
cated closer than the other air flow path 14f to the opening
14d of the cylinder forming portion 14b. Thus, the weft
cutting device 10 is configured in such a way that dis-
placement of the plunger 18 toward the cover portion 19a
is restricted by the guide portion 19e at a predetermined
position so that the other air flow path 14f is not closed
by the plunger.
[0048] The cover member 19 has a through-hole 19f
that extends therethrough in the axial direction of the
guide portion 19e and that has a center that coincides
with the axis of the guide portion 19e as seen in the axial
direction thereof. Accordingly, a space (space in the
plunger 18) 22 that is formed between the bottom surface
18f1 of the guide hole 18f and the end surface 19e1 of
the guide portion 19e as the plunger reciprocates 18 com-
municates with the outside of the cylinder 20 (the outside
of the plunger 18) via the through-hole 19f. Thus, the
through-hole 19f functions as a "communication path".
Therefore, as the volume of the space 22 changes when
the plunger 18 reciprocates in the cylinder 20, air flows
into the space 22 and air flows out of the space 22 through
the communication path 19f. The reciprocation of the
plunger 18, which changes the volume of the space 22,
is performed once for each cycle of the loom 1.
[0049] The communication path 19f has a diameter
such that, in relation to the rate of change (change per
unit time) of the volume of the space 22 in the plunger
18, the amount of air that flows into the space 22 from
the communication path 19f as the plunger 18 becomes
displaced toward the bottom surface 14c1 of the cylinder
hole 14c is an amount that causes the space 22 to enter
a negative pressure state. Thus, the space 22 in the
plunger 18 enters a negative pressure state when the
plunger 18 moves backward. With this structure, the
space 22 in the plunger 18 enters a positive pressure
state when the plunger 18 moves forward.
[0050] In the weft cutting device 10 configured as de-
scribed above, in a state in which the one pressure re-
ceiving surface 18a of the plunger 18 is in contact with
the bottom surface 14c1 of the cylinder hole 14c, the

movable blade 13 is located at one swing limit of the
desirable swing range, and a cutter 11, which is com-
posed of the movable blade 13 and the fixed blade 12,
is in a maximally opened state. In this state, when the air
supply mechanism 21 starts supplying compressed air
into the cylinder 20 from the one air flow path 14e, the
pressure of the compressed air is applied to the one pres-
sure receiving surface 18a of the plunger 18, and thereby
the plunger 18 starts moving forward. The one pressure
receiving surface 18a of the plunger 18, which receives
the pressure of the compressed air, has a recessed por-
tion 18d, and, when the plunger 18 starts moving forward,
the plunger 18 receives the pressure of the compressed
air with the recessed portion 18d.
[0051] Subsequently, the plunger 18 becomes dis-
placed toward the cover portion 19a while the plunger 18
is guided by the guide portion 19e at the guide hole 18f,
and the displacement stops when the bottom surface
18f1 of the guide hole 18f contacts the end surface 19e1
of the guide portion 19e. As the plunger 18 becomes
displaced toward the cover portion 19a, the movable
blade 13 swings toward the other swing limit of the swing
range, and thereby the cutter 11 cuts a weft yarn.
[0052] Next, the air supply mechanism 21 stops sup-
plying compressed air from the one air flow path 14e and
starts supplying compressed air into the cylinder 20 from
the other air flow path 14f. Thus, the other pressure re-
ceiving surface 18b of the plunger 18 receives the pres-
sure of the compressed air, and the plunger 18 starts
moving backward from the position where the plunger 18
has stopped as described above. The plunger 18 be-
comes displaced toward the bottom surface 14c1 of the
cylinder hole 14c while being guided by the guide portion
19e, and the displacement stops when the one pressure
receiving surface 18a contacts the bottom surface 14c1.
As a result, the cutter 11 enters a maximally opened state
again.
[0053] Thus, with the weft cutting device 10, when the
plunger 18 reciprocates in the cylinder 20, the plunger
18 is slidingly guided by only the guide portion 19e, which
supports the plunger 18 inside of the plunger 18 (the
guide hole 18f), in contrast to a general air cylinder or
the like, in which the plunger 18 is supported at the outer
peripheral surface 18c. As a result, wear does not occur
on the inner peripheral surface 14c2 of the cylinder hole
14c (the cylinder forming portion 14b) of the cutter holder
14 due to the slidingly guiding. Although the guide portion
19e wears due to the slidingly guiding, the guide portion
19e is included in the cover member 19, which is remov-
able from the cylinder forming portion 14b (the cutter
holder 14) as described above. Accordingly, because a
worn part can be replaced by only replacing the cover
member 19 without replacing the cutter holder 14, the
maintenance cost of the weft cutting device 10 can be
reduced.
[0054] When the plunger 18 moves forward, although
air that has been present in the space between the other
pressure receiving surface 18b and the end surface (the
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inner end surface of the cylinder 20) 19c1 of the cover
portion 19a is discharged to the outside through the gap
between the plunger 18 and the cylinder hole 14c and
air in the space 22 in the plunger 18 is discharged to the
outside through the communication path 19f, the space
22 in the plunger 18 enters a positive pressure state due
to the forward movement. When the plunger 18 moves
backward, although air that has been present in the space
between the one pressure receiving surface 18a and the
bottom surface 14c1 of the cylinder hole 14c is dis-
charged to the outside through the gap and the outside
air flows into the space 22 in the plunger 18 through the
communication path 19f, the space 22 in the plunger 18
enters a negative pressure state due to the backward
movement. Thus, the lifetime of the plunger 18 can be
prolonged, because shock that is applied to the plunger
18 due to collision of the plunger 18 with the end surface
19e1 of the guide portion 19e when the plunger 18 moves
forward and shock that is applied to the plunger 18 due
to collision of the plunger 18 with the bottom surface 14c1
of the cylinder hole 14c when the plunger 18 moves back-
ward are reduced.
[0055] The present invention is not limited to the em-
bodiment described above and may be carried out in the
following modifications (1) to (6).
[0056] (1) Regarding a guide portion for guiding recip-
rocation of a plunger and a guide hole in the plunger, in
the embodiment, the guide portion 19e has a cylindrical
shape and the guide hole 18f has a diameter such that
the inner peripheral surface 18f2 of the guide hole 18f
and the outer peripheral surface 19e2 of the guide portion
19e slidably contact each other. That is, in the embodi-
ment, the cross-sectional shape of the guide portion 19e
and the shape of the guide hole 18f are circular shapes
(substantially circular shapes). However, in the present
invention, the cross-sectional shape of the guide portion
and the shape of the guide hole are not limited to circular
shapes. At least one of these shapes may be a non-
circular shape.
[0057] For example, both of the cross-sectional shape
of the guide portion and the shape of the guide hole may
be the same elliptical shape or the same polygonal shape
(quadrangular shape, regular hexagonal shape, or the
like). These shapes need not be the same. For example,
the shape of the guide hole may be a substantially circular
shape as with the embodiment, and the cross-sectional
shape of the guide portion may be an elliptical shape or
a polygonal shape that contacts the inner peripheral sur-
face of the guide hole at two or more points on the outer
periphery. In this case, in order to make the contact area
larger, preferably, a part of the outer peripheral surface
of the guide portion that contacts the inner peripheral
surface of the guide hole is an arc-shaped surface that
has the same curvature as the inner peripheral surface
of the guide hole. Moreover, in the case where the cross-
sectional shape of the guide portion and the shape of the
guide hole differ from each other, it is not necessary that
one of the shapes be circular. For example, the shape

of the guide hole may be an elliptical shape, and the
cross-sectional shape of the guide portion may be a po-
lygonal shape that contacts the inner peripheral surface
of the guide hole at two or more corners on the outer
periphery.
[0058] In the configuration in which the cross-sectional
shape of the guide portion and the shape of the guide
hole differ from each other as described above, there are
a plurality of spaces between the outer peripheral surface
of the guide portion and the inner peripheral surface of
the guide hole. The spaces communicate with a space
that is formed between the end surface of the guide por-
tion and the bottom surface of the guide hole as the plung-
er reciprocates, and communicates with a space be-
tween the plunger and the cover portion (the outside of
the plunger). Accordingly, because the plurality of spaces
around the guide portion can function as communication
paths, in this configuration, it is not necessary to form a
through-hole, which functions as a communication path,
in the guide portion (cover member) as in the embodi-
ment.
[0059] On the other hand, in the configuration in which
the cross-sectional shape of the guide portion and the
shape of the guide hole are the same shape as described
above, a through-hole may be formed in the guide portion
as in the embodiment, and the through-hole may function
as a communication path. However, in the case where
the cross-sectional shape of the guide portion and the
shape of the guide hole are the same shape as in the
embodiment and in this configuration, the communica-
tion path is not limited to a through-hole formed in the
guide portion. The communication path may be at least
one of: a groove that is formed in the guide portion so as
to extend in the axial direction and open in the outer pe-
ripheral surface; and a groove that is formed in the plung-
er so as to extend in the direction of the center line of the
guide hole and open in the inner peripheral surface of
the guide hole. In the case where the cross-sectional
shape of the guide portion and the shape of the guide
hole are the same shape, the communication path may
be a through-hole that is formed in the plunger so as to
open in the inner peripheral surface of the guide hole at
a position closest to the bottom surface of the guide hole
in the direction of the center line of the guide hole.
[0060] Furthermore, regarding the communication
path described above, preferably, as with the embodi-
ment, the communication path is formed so that the
amount of air that flows from the communication path
into the space in the plunger as the plunger moves back-
ward is an amount that causes the space to enter a neg-
ative pressure state. However, in the present invention,
the communication path need not be formed so as to
cause the space in the plunger to enter a negative pres-
sure state due to the backward movement. The commu-
nication path may be formed so as to allow an amount
of air corresponding to change in the volume of the space
in the plunger due to the backward movement to smoothly
flow into the space.
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[0061] (2) Regarding the plunger as a constituent ele-
ment that swings the shift lever, in the embodiment, the
plunger 18 is a single member having the groove 18e,
and the plunger 18 engages with the shift lever 16 at the
groove 18e. However, in the present invention, a plunger
is not limited to a single member, and may be constituted
by two members (plunger constituent members) that are
disposed on both sides of the other end portion of the
shift lever in the center line direction of the cylinder hole.
[0062] To be specific, a plunger is formed from two
plunger constituent members, each of which is a single
cylindrical member, and the two plunger constituent
members are disposed in the cylinder on both sides of
the other end portion of the shift lever. Then, the plunger
is made to engage with the shift lever by causing the
other end portion of the shift lever to be held between
the two plunger constituent members.
[0063] In the case where the plunger is constituted by
the two plunger constituent member in this way, it is nec-
essary that reciprocation of each of the two plunger con-
stituent members be guided by the guide portion. There-
fore, for example, each of the two plunger constituent
members is formed so as to have a bottomed guide hole,
as with the plunger 18 in the embodiment. Furthermore,
a configuration that is the same as in the embodiment is
used to slidingly guide reciprocation of one of the plunger
constituent members, and, regarding a configuration for
slidingly guiding the other plunger constituent member,
a configuration similar to that for slidingly guiding the re-
ciprocation of the one plunger constituent member may
be used.
[0064] Regarding the configuration for slidingly guiding
reciprocation of the other plunger constituent member,
to be specific, a cylinder hole is formed in a cylinder form-
ing portion so as to extend therethrough in the long-side
direction of the cylinder forming portion. A cover member
that is configured in a similar way to the cover member
19 in the embodiment is attached to the cylinder forming
portion so as to close the cylinder hole on a side opposite
from the cover member that guides reciprocation of the
one plunger constituent member, in the long-side direc-
tion of the cylinder forming portion. Furthermore, the oth-
er plunger constituent member is guided at the guide hole
by the guide portion of the cover member, which is at-
tached to the cylinder forming portion as described
above. In this configuration, the one air flow path may be
formed so as to communicate with the cylinder hole in
the vicinity of the cover portion of the cover member, as
with the other air flow path.
[0065] In the case where the plunger includes two
plunger constituent members, both of the plunger con-
stituent members may be guided by a common guide
portion. To be specific, a cylinder hole is formed as a
bottomed hole as in the embodiment, and the cylinder
hole is closed by a cover member as in the embodiment.
A guide portion of the cover member is formed so as to
have has a length such that the guide portion extends in
the cylinder to a position beyond the position of the other

end portion of the shift lever toward the bottom surface
of the cylinder hole.
[0066] Regarding the two plunger constituent mem-
bers, one of the plunger constituent members that is dis-
posed on the cover portion side relative to the other end
portion of the shift lever is formed so as to have a guide
hole that extends therethrough in the axial direction. On
the other hand, the other plunger constituent member
that is disposed on the bottom surface side of the cylinder
hole is formed so as to have a guide hole that is a bot-
tomed hole as described above. Furthermore, for exam-
ple, the cylinder constituent member on the cover portion
side is disposed in a state in which the guide portion is
inserted into the guide hole thereof, the cylinder constit-
uent member on the bottom surface side is disposed in
a state in which the guide portion is inserted into the guide
hole thereof, and the other end portion of the shift lever
is located between the two plunger constituent members.
Regarding the guide portion, the guide portion has a
length such that, as described above, in a state in which
the end surface thereof is in contact with the bottom sur-
face of the guide hole of the plunger constituent member
on the bottom surface side, the movable blade is located
at the other swing limit.
[0067] In the configuration in which the two plunger
constituent members are guided by a single guide portion
in this way, a guide hole of the plunger constituent mem-
ber on the bottom surface side may be formed as a
through-hole, as with the plunger constituent member on
the cover portion side.
[0068] In these configurations, because the guide por-
tion passes through a region in the cylinder where the
shift lever is present, it is necessary that the guide portion
and/or the shift lever be configured so that these do not
interfere with each other. As such a configuration, for
example, a groove that allows swing of the shift lever
may be formed at a position in the guide portion that
overlaps the shift lever.
[0069] In these configurations, displacement of the
plunger constituent member on the cover portion side
during the forward movement is stopped when the inner
end surface of the cylinder (the end surface of the cover
portion) contacts the pressure receiving surface of the
plunger constituent member. In this case, if the other air
flow path is formed at a position as in the embodiment,
compressed air from the air flow path is mistakenly sup-
plied toward the outer peripheral surface of the plunger
constituent member. Therefore, the other air flow path
may be formed, for example, so as to open in the end
surface of the cover portion. In the case where the guide
hole of the plunger constituent member on the bottom
surface side is formed as a through-hole as described
above, the one air flow path may be formed, for example,
so as to open in a portion of the bottom surface of the
cylinder hole that the plunger constituent member on the
bottom surface side contacts.
[0070] (3) Regarding the guide portion that slidingly
guides the plunger, in the embodiment, the guide portion
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19e is an extension portion that is formed so as to extend
in the axial direction in the cover portion and is formed
as a single bar-shaped portion. However, in the present
invention, the guide portion is not limited to a single ex-
tension portion as described above. The guide portion
may be constituted by a plurality of extension portions
that extend in the axial direction from a portion (cover
portion) of the cover member that is attached to the cyl-
inder forming portion. That is, in this configuration, the
guide portion is constituted by the plurality of extension
portions.
[0071] In the case where the guide portion is constitut-
ed by the plurality of extension portions, the guide hole
of the plunger at which the plunger is guided by the guide
portion may include the same number of holes as the
extension portions, or may be a single hole as in the
embodiment. In the case where the guide hole is a single
hole, the plurality of extension portions are arranged in
such a way that all of the extension portions simultane-
ously contact the inner peripheral surface of the guide
hole.
[0072] (4) Regarding the guide portion that slidingly
guides the plunger, in the embodiment, the guide portion
19e is integrally formed with the cover portion 19a, which
is removable from the cylinder forming portion 14b. That
is, in the embodiment, the guide portion 19e is formed
as a part of the cover member 19 that includes the cover
portion 19a and that is a part of the cylinder 20. However,
in the present invention, the guide portion need not be
formed as a part of the cover member. The guide portion
may be formed independently from the cover member
and attached to the cylinder.
[0073] To be more specific, the cover member may be
composed of only the cover portion. Furthermore, regard-
ing the guide portion, a member (guide-portion forming
member) including a portion having a bar-like shape (bar-
shaped portion) that functions as the guide portion may
be formed independently from the cover member, and
the guide-portion forming member may be attached to
the cylinder (cover member).
[0074] As such a configuration, for example, the cover
member is composed of only the cover portion as de-
scribed above, and the cover member has a through-
hole that extends therethrough in the axial direction and
into which the bar-shaped portion is fitted. The guide-
portion forming member includes a flange portion that is
formed at one end of the bar-shaped portion. Further-
more, the bar-shaped portion of the guide-portion forming
member is fitted from the outside into the through-hole
of the cover member, which is attached to the cylinder
forming portion. By fixing the flange portion of the guide-
portion forming member to the cover member, a portion
of the bar-shaped portion of the guide-portion forming
member on the distal end side relative to the cover portion
is made to extend in the cylinder in the longitudinal di-
rection. Thus, the portion of the bar-shaped portion that
extends in the cylinder serves as the guide portion.
[0075] (5) Regarding a configuration for reciprocating

the plunger, in the embodiment, the forward movement
and the backward movement of the plunger 18 are re-
spectively performed by applying the pressure of com-
pressed air to the one pressure receiving surface 18a of
the plunger 18 and to the other pressure receiving surface
18b. However, in the present invention, reciprocation of
the plunger need not be performed in this way. A spring
member may be interposed, in the cylinder, between the
one pressure receiving surface and the bottom surface
of the cylinder hole or between the other pressure receiv-
ing surface and the inner end surface of the cylinder, and
one of the forward movement and the backward move-
ment may be performed by using the urging force of the
spring member.
[0076] (6) Regarding a weft cutting device to which the
present invention is applied, in the embodiment, the
present invention is applied to the weft cutting device 10
that is added to the tuck-in head 5, which is reciprocated
in the forward-backward directions of the loom 1, and
that swings together with the tuck-in head 5. However, a
weft cutting device to which the present invention is ap-
plied is not limited to such a weft cutting device. For ex-
ample, the present invention may be applied to a weft
cutting device that is fixedly disposed on a loom in such
a way as to be added to a general tuck-in head that is
fixedly disposed on the loom. Moreover, the present in-
vention is also applicable to a yarn supply cutter or a
waste selvage cutter that is fixedly disposed on a loom
in a similar way.
[0077] The present invention is not limited to the em-
bodiment described above and may be modified in var-
ious ways within the spirit and scope of the present in-
vention.

Claims

1. A weft cutting device (10) for a loom (1), comprising:

a fixed blade (12) that is fixed to a cutter holder
(14);
a movable blade (13) that is swingably support-
ed by the cutter holder (14);
a shift lever (16) that is swingably supported by
the cutter holder (14) and that is coupled to the
movable blade (13) so as to swing the movable
blade (13) by being swung;
a plunger (18) that is reciprocably contained in
a cylinder (20) formed in the cutter holder (14)
and that engages with the shift lever (16), the
plunger (18) swinging the shift lever (16) by re-
ciprocating; and
an air supply device (21a) that supplies air into
the cylinder (20) to reciprocate the plunger (18),
wherein the weft cutting device (10) includes a
guide portion (19e) that is disposed in the cylin-
der (20) so as to extend in a longitudinal direction
of the cylinder (20), and
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wherein the plunger (18) is disposed so as to be
slidingly guided by the guide portion (19e) at a
guide hole (18f) that is formed parallel to the
longitudinal direction in a state in which the
plunger (18) is contained in the cylinder (20).

2. The weft cutting device (10) for a loom (1) according
to Claim 1,
wherein the guide hole (18f) is a bottomed hole that
opens in a pressure receiving surface (18b), which
is one end surface, of the plunger (18) and that has
a bottom surface (18f1),
wherein the guide portion (19e) extends from an in-
ner end surface (19c1) of the cylinder (20) toward
an inside of the cylinder (20), the inner end surface
(19c1) facing the pressure receiving surface (18b)
of the plunger (18),
wherein the movable blade (13) is located at one
swing limit of a desirable swing range in a state in
which the bottom surface (18f1) of the guide hole
(18f) of the plunger (18) is in contact with an end
surface (19e1) of the guide portion (19e) and/or in a
state in which the inner end surface (19c1) of the
cylinder (20) and the pressure receiving surface
(18b) of the plunger (18) are in contact with each
other,
wherein the weft cutting device (10) has a commu-
nication path (19f) that is formed so as to allow a
space (22) that is formed between the bottom sur-
face (18f1) of the guide hole (18f) and the end surface
(19e1) of the guide portion (19e) as the plunger (18)
reciprocates and an outside of the plunger (18) to
communicate with each other, and
wherein the communication path (19f) is formed so
that the space (22) enters a negative pressure state
in relation to change in a volume of the space (22)
that occurs as the plunger (18) reciprocates and an
amount of air that flows into the space (22) due to
the change in the volume.
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