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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a technique for
efficiently dewatering a woven cloth that is wetted during
weft insertion in a water jet loom that performs weft in-
sertion by water jet.

2. Description of the Related Art

[0002] In water jet looms, a weft yarn is inserted into
a warp shed with a water jet during weft insertion. At this
time, the ejected water falls in the form of water drops
and infiltrates through the surface of a woven cloth and
into spaces between yarns in the woven cloth. As a tech-
nique for removing the water drops from the wet woven
cloth in such a water jet loom, a device which includes a
dewatering pipe having a suction hole and arranged on
a take-up path of the woven cloth is known (see, for ex-
ample, Japanese Unexamined Patent Application Pub-
lication No. 55-12878 (Fig. 1) and Japanese Unexamined
Utility Model Registration Application Publication No.
61-33889 (Figs. 1and 2)). Inthis device, an airflow toward
the suction hole is generated by setting the pressure in
the dewatering pipe to a negative pressure, and accord-
ingly the woven cloth is dewatered. However, since an
airflow that passes through the woven cloth is generated,
even though the moisture on the surface of the woven
cloth passes through the woven cloth and is removed
therefrom in a region near the suction hole, the degree
of vacuum in the dewatering pipe is considerably reduced
due to the airflow. In addition, the moisture that soaks
into the structure of the woven cloth, thatis, into the spac-
es between the warp and weft yarns, cannot be suffi-
ciently removed. Thus, sufficient dewatering cannot be
performed.

[0003] Accordingly, as atechnique for preventing a re-
duction in the degree of vacuum by reducing the amount
of airflow that passes through the woven cloth, a structure
in which an impervious sheet or a cover having an arc
shape in cross section is arranged so as to cover the
dewatering pipe from above the woven cloth that passes
by the suction hole is known (see, for example, Japanese
Unexamined Patent Application Publication No.
62-156345 (lines 1 to 11 in the upper right column on
page 3 and Figs. 1to 3) and Japanese Unexamined Utility
Model Registration Application Publication No. 5-66084
(paragraphs [0009] to [0010] and Figs. 1 and 2).

[0004] According to the techniques described in Jap-
anese Unexamined Patent Application Publication No.
62-156345 and Japanese Unexamined Ultility Model
Registration Application Publication No. 5-66084, the de-
gree of vacuum in the dewatering pipe is increased since
the amount of airflow that passes through the woven cloth
is reduced. Therefore, an amount of airflow that passes
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through the structure of the woven cloth, that is, through
the spaces between the warp and weft yarns, is some-
what increased. However, in practice, the overall degree
of dewatering of the woven cloth cannot be increased as
expected. Although the reason for this is uncertain, the
present inventors suspect that this is because of the fol-
lowing reason. That is, the airflow must pass through the
spaces between the yarns in the woven cloth, and this
functions as a resistance to the airflow and reduces the
amount of airflow. As a result, a region in which an airflow
strong enough to suck in the water can be generated is
limited to a small region around the suction hole. In ad-
dition, unlike the structures according to Japanese Un-
examined Patent Application Publication No. 55-12878
and Japanese Unexamined Utility Model Registration
Application Publication No. 61-33889, the water drops
on the surface of the woven cloth are also caused to pass
through the spaces in the woven cloth. Recently, the
speed of operation of water jet looms has beenincreased
and the time period in which the woven cloth passes by
the suction hole has been reduced accordingly. There-
fore, the present inventors suspect that moisture cannot
be sufficiently sucked in in such a short time.

[0005] To achieve a desired degree of dewatering by
the above-described device, the amount of airflow must
be increased by increasing the degree of negative pres-
sure. As a result, the woven cloth is strongly pulled by
the suction hole when the woven cloth slides along the
suction pipe, and therefore there is a risk that the woven
cloth will be damaged. In addition, the capacity of a suc-
tion blower that functions as a negative-pressure source
is increased. Accordingly, power consumption is in-
creased and energy is wasted accordingly.

SUMMARY OF THE INVENTION

[0006] In light of the above-described situation, the
present invention relates to a technique for dewatering
a woven cloth that is wetted during weft insertion and an
object of the present invention is to efficiently remove
moisture from the woven cloth without increasing energy
consumption of a negative-pressure source.

[0007] The presentinventionis appliedtoadewatering
device for a water jet loom including a dewatering pipe
disposed on a take-up path of a woven cloth and having
a suction hole that extends in a weaving width direction
and that comes into contact with the woven cloth and a
sheet disposed so as to externally cover the suction hole
and having a sheet surface that comes into contact with
the woven cloth, wherein the woven cloth is dewatered
by causing the woven cloth to pass by the suction hole
while the pressure in the dewatering pipe is set to a neg-
ative pressure. According to a first aspect of the present
invention, guide walls are provided on at least one of an
outer peripheral portion of the dewatering pipe and the
sheetsurface of the sheet, the guide walls being arranged
in the weaving width direction with intervals therebe-
tween and extending in a direction that intersects the
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weaving width direction over a section that is included in
a section where the dewatering pipe and the woven cloth
come into contact with each other and that extends from
a position on the upstream or downstream of the suction
hole to at least a position in front of and near the suction
hole. In addition, the outer peripheral portion of the de-
watering pipe or the sheet on which the guide walls are
provided is arranged such that top portions of the guide
walls come into contact with the woven cloth and the
guide walls are provided such that the pressure in flow-
guiding passages defined by the adjacent guide walls is
set to a negative pressure.

[0008] According to a second aspect of the present
invention, a sheet for assisting a process of dewatering
a woven cloth in a water jet loom is disposed such that
the sheet extends in a weaving width direction and ex-
ternally covers a suction hole formed in a dewatering pipe
and extending in the weaving width direction. In addition,
the sheet has a sheet surface which comes into contact
with the woven cloth and on which guide walls are pro-
vided, the guide walls being arranged in the weaving
width direction with intervals therebetween and extend-
ing in a direction that intersects the weaving width direc-
tion over a section that is included in a section where the
dewatering pipe and the woven cloth come into contact
with each other and that extends from a position on the
upstream or downstream of the suction hole to at least
a position in front of and near the suction hole.

[0009] According tothe above-described firstand sec-
ond aspects, at least one of the outer peripheral portion
of the dewatering pipe and the sheet surface of the sheet
that comes into contact with the woven cloth is provided
with multiple flow-guiding passages arranged in the
weaving width direction and defined by the adjacent
guide walls over the section from the position on the up-
stream or downstream of the suction hole to at least the
position in front of and near the suction hole. In addition,
the pressure in the dewatering pipe is set to a negative
pressure, and accordingly an airflow that flows from the
flow-guiding passages into the suction hole is generated.
Since the flow-guiding passages are open toward the
woven cloth, water drops on the surface of the woven
cloth are discharged through the flow-guiding passages
and the suction hole together with the generated airflow.
Accordingly, compared to the conventional structure, the
amount of dewatering from the woven cloth can be in-
creased. Here, the range of "negative pressure" is broad-
erthan a so-called vacuum pressure, and refers to apres-
sure lower than the ambient or atmospheric pressure.
[0010] In addition, when the guide walls are provided
such that the pressure in the flow-guiding passages are
set to a negative pressure as in the above-described first
aspect, the pressure in the flow-guiding passages is di-
rectly orindirectly setto a negative pressure by the airflow
that flows into the suction hole. Accordingly, the water
drops on the surface of the woven cloth and the water
drops infiltrated in the structure of the woven cloth are
sucked out into the flow-guiding passages due to the in-
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fluence of the negative pressure, carried through the suc-
tion hole by the airflow, and are thus removed. In other
words, the flow-guiding passages that are open toward
the woven cloth and that have a negative pressure as
described above serve a function of sucking out the in-
filtrated water drops from the woven cloth, similar to the
suction hole. In addition, since the flow-guiding passages
are formed so as to extend as described above, the suc-
tion section for the woven cloth is substantially increased
and the period in which the negative pressure is applied
to the woven cloth can be increased compared to the
conventional structure. As a result, the amount of dewa-
tering of the woven cloth can be increased.

[0011] The negative pressure in the flow-guiding pas-
sages is strong enough to suck out the water drops and
the infiltrated water from the woven cloth. Therefore, un-
like the conventional structure, the woven cloth can be
dewatered to a desired extent without increasing the de-
gree of vacuum in the dewatering pipe. Accordingly, the
capacity of the suction blower that functions as a negative
pressure source can be reduced. As a result, power con-
sumption of the suction blower can be reduced and en-
ergy can be saved.

[0012] In the first aspect, the guide walls are provided
on one or both of the outer peripheral portion of the de-
watering pipe and the sheet surface of the sheet that
comes into contact with the woven cloth.

[0013] In the above-described first and second as-
pects, according to the research performed by the
present inventors, the intersecting angle 61 between the
direction in which the guide walls extend and the direction
in which the suction hole extends is preferably set equal
or close to 90°. More specifically, the intersecting angle
01 is preferably set within several tens of degrees more
or less than 90°.

[0014] Preferably, the guide walls are provided on the
sheet, the sheet includes a first section and a second
section arranged in the section in which the guide wall
are formed continuously to each other in a direction in
which the woven cloth is conveyed, the first section ex-
tending from a start point to an end point such that the
position near the suction hole is located between the start
point and the end point and the start point is separated
from the suction hole and the second section extending
to an end point that coincides with the start point of the
first section from a start point at a position further away
from the suction hole, and the sheet is disposed such
that the top portions of the guide walls come into contact
with the woven cloth in the first section and are separated
from the woven cloth in the second section. Accordingly,
since the flow-guiding passages are not covered by the
woven cloth in the second section, the amount of airflow
that flows from the uncovered space into the flow-guiding
passages in the first section is increased and the water
drops present in a region around the position at which
the woven cloth comes into contact with the sheet can
be more smoothly carried into the suction hole. According
to the research performed by the present inventors, the
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position at which the woven cloth is separated is prefer-
ably about 10 mm or more from the suction hole.
[0015] More preferably, the guide walls are provided
onthe sheet, the end point of the first section is positioned
such that the suction hole is disposed between the start
point and the end point, the sheet further includes a third
section extending from a start point that coincides with
the end point of the first section to an end point at a po-
sition further away from the suction hole, and the sheet
surface of the sheet are in contact with the woven cloth
in the third section. In such a case, since the third section
in which the sheet surface and the woven cloth are in
contact with each other is provided, the airflow concen-
trates in the first and second sections and accordingly
the amount of dewatering from the woven cloth can be
increased.

[0016] The sheet included in the dewatering device
preferably includes of a flexible, airtight plate-shaped
sheet member.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

Fig. 1is aright side view of a water jet loom including
a dewatering device provided with a sheet according
to a first embodiment of the present invention;

Fig. 2 is an enlarged view of a portion around the
dewatering device shown in Fig. 1;

Fig. 3 is an enlarged view illustrating the positional
relationship between sections b, ¢, and g in the sheet
and a suction pipe included in the dewatering device;
Fig. 4A is a diagram showing the dewatering device
viewed from a direction shown by the arrow denoted
by circled letter A’ in Fig. 2 and Fig. 4B is a right side
view of the sheet placed on an imaginary plane;
Fig. 5 is a diagram illustrating an example of guide
walls included in the structure shown in Figs. 4A and
4B;

Fig. 6 is a diagram illustrating another example of
guide walls;

Fig. 7 is a diagram illustrating another example of
guide walls;

Fig. 8 is a diagram illustrating the experiment result
obtained when the sheet according to the first em-
bodiment of the present invention and a conventional
sheet are evaluated,;

Fig. 9 is a diagram illustrating another example of
guide walls;

Fig. 10 is a diagram illustrating another example of
guide walls;

Fig. 11 is a diagram illustrating another example of
guide walls;

Fig. 12 is a diagram illustrating another example of
guide walls; and

Fig. 13 is an enlarged view of a portion around a
dewatering device according to a second embodi-
ment of the present invention.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0018] Embodiments of the present invention will be
described below with reference to the accompanying
drawings. First Embodiment

[0019] Fig. 1 is a right side view of a water jet loom
including a dewatering device 10 according to a first em-
bodiment of the present invention. The water jet loom 1
includes a warp beam (not shown) obtained by winding
multiple warp yarns 4 in a sheet-like form, a warp shed-
ding device (not shown) in which multiple healds 3 are
arranged in a weaving width direction, a beating-up de-
vice (not shown) in which a reed 6 is mounted, a take-
up device including a take-up roll 9 that is driven in as-
sociation with the rotation of a loom main shaft so as to
convey a woven cloth 7 downstream, and a cloth roll (not
shown) that takes up the woven cloth 7, all of which are
disposed between left and right frames 2.

[0020] The warp yarns 4 fed from the warp beam (not
shown) extend through the healds 3 and the reed 6 to
the woven cloth 7. The woven cloth 7 comes into contact
with an outer peripheral portion of a suction pipe 13 that
functions as a dewatering pipe included in the device
according to the present invention, and is conveyed
downward. Then, the woven cloth 7 is conveyed via a
press roll 8A, the take-up roll 9, and a press roll 8B in-
cluded in the take-up device while the conveying direction
of the woven cloth 7 is successively changed, and finally
reaches the cloth roll (not shown). The take-up device
includes the press rolls 8A and 8B that function as rotat-
ably supported driven rolls and a take-up roll 9 that is
actively driven by a driving mechanism (not shown) hav-
ing the loom main shaft as a drive source. The press rolls
8A and 8B are pressed against the take-up roll 9. When
the loom is operated, water jets are ejected from weft
insertion nozzles (not shown), and accordingly a weft
yarn 5 is inserted into a warp shed formed by the healds
3. Then, the weft yarn 5 is beaten up by the reed 6 so
that the woven cloth 7 is formed. The woven cloth 7 is
wetted by the water jets and passes by a suction hole 11
formed in the suction pipe 13 for dewatering, which will
be described below. Then, the woven cloth 7 is conveyed
via the press roll 8A, the take-up roll 9, and the press roll
8B, and is wound around the cloth roll.

[0021] Fig. 2 shows a portion around the dewatering
device 10 in more detail. The dewatering device 10 ba-
sically includes the suction pipe 13 that functions as a
dewatering pipe and that has the suction hole 11 in the
outer peripheral portion of the suction pipe 13 with which
the woven cloth 7 comes into contact and a sheet 30 that
is disposed so as to cover the suction hole 11 from above
the woven cloth 7. More specifically, the suction pipe 13
includes a cylindrical member that extends inthe weaving
width direction and the suction hole 11 with a predeter-
mined width that has a bottom is formed in the outer pe-
ripheral portion of the suction pipe 13 so as to extend in
the weaving width direction. A plurality of through holes
that communicate with a hollow section 12 and that have
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the same width are formed in the bottom surface of the
suction hole 11, and accordingly the hollow section 12
of the suction pipe 13 and the suction hole 11 communi-
cate with each other.

[0022] A holder 14 is attached to the loom frames 2
with bolts 21 at a suitable position, and the suction pipe
13 is supported by the holder 14 at both ends thereof.
The holder 14 is provided with holder caps 16 for holding
the suction pipe 13 together with the holder 14. More
specifically, the holder 14 and each holder cap 16 re-
spectively include receiving portions 15 and 17 having
semi-circular inner peripheries for receiving the suction
pipe 13 and connecting portions provided at both ends
of the receiving portions 15 and 17 in the radial direction
and having screw holes for fixing the holder 14 and the
holder cap 16 to each other. Each holder cap 16 is fixed
to the holder 14 with hexagon socket head cap screws
22 that are fitted to the above-mentioned screw holes
such that the suction pipe 13 is placed between the re-
ceiving portions 15 and 17 and the airtight or liquid-tight
state of the hollow section 12 in the suction pipe 13 is
maintained. The position at which the suction pipe 13 is
attached to the loom frames 2 is determined such that
the woven cloth 7 comes into contact with the outer pe-
ripheral portion of the suction pipe 13, in which the suction
hole 11 is formed, over a section g extending from a start
point k to an end point m, as shown in Fig. 3.

[0023] A space 19 that communicates with the hollow
section 12 of the suction pipe 13 is provided at a deep
(bottom) position of a region surrounded by the receiving
portions 15 and 17, and this space 19 communicates with
a passage of a pipe 20. An end of the pipe 20 is attached
to a bottom portion of the holder 14 at an end of the holder
14. The other end of the pipe 20 is connected to a suction
hole of a suction blower (not shown), which functions as
a negative-pressure source, via a steam separator (not
shown). Whenthe loomis in operation, the suction blower
is activated so that the pressure in the hollow section 12
of the suction pipe 13 is set to a negative pressure.
[0024] The water jet loom has a water-blocking struc-
ture for preventing the water drops ejected during weft
insertion from scattering. The water-blocking structure
includes a shield plate 24 and a splash guard 27 that
extend in the weaving width direction to prevent the water
drops from splashing toward the front of the loom.
[0025] The shield plate 24 includes a base portion 24A
having a rectangular tube shape, a protruding portion 25
that protrudes from the base portion 24A toward the rear
of the loom so that a cushion member 29 can be mounted
thereon, and an attachment portion 28 to which the sheet
30, which will be described below, is attached. All of the
above-mentioned components of the shield plate 24 ex-
tend in the weaving width direction. In addition, each hold-
er cap 16 has an attachment base 18 on the top, and the
attachment base 18 extends horizontally in the front-rear
direction of the loom to support the bottom surface of the
shield plate 24. The shield plate 24 is fixed to the holder
caps 16 at both ends thereof by fitting hexagon socket
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head cap screws 21 to screw holes formed in the attach-
ment bases 18 of the holder caps 16.

[0026] A pipe 26 is fixed to the frames 2 with compo-
nents that are not shown in the figures, and the splash
guard 27 is pivotally supported by the pipe 26 at the rear
end thereof. Accordingly, the splash guard 27 can be
pivoted about the pipe 26 such that the front edge thereof
moves vertically to open or close the splash guard 27.
When the splash guard 27 is closed, the front edge of
the splash guard 27 is received by the cushion member
29 attached to the protruding portion 25 and functions as
a part of the water-blocking structure for blocking the wa-
ter drops ejected during weft insertion.

[0027] As shown in Fig. 2, end portions of the sheet
30 in a direction perpendicular to the longitudinal direc-
tion thereof, that is, in the vertical direction, are folded
such that the folded portions have predetermined widths,
and are adhered to the sheet surfaces at adhering por-
tions 31A and 31B. The folded portions form bag-shaped
portions 32A and 32B that extend in the weaving width
direction and that are open at both ends thereof in the
weaving width direction. Fig. 4A shows the dewatering
device 10 viewed from a direction shown by the arrow
denoted by circled letter A’ in Fig. 2, and Fig. 4B shows
a right side view of the sheet 30. The sheet 30 that ex-
tends in the weaving width direction is attached to the
attachment portion 28 of the above-mentioned shield
plate 24.

[0028] Bars 33 and 34 composed of plate-shaped
members that extend in the weaving width direction are
inserted and held by the bag-shaped portions 32A and
32B, respectively. The attachment portion 28 of the shield
plate 24 has a plurality of screw holes arranged in the
weaving width direction with intervals therebetween so
that the sheet 30 can be attached with screws. The bar
33 is disposed in the bag-shaped portion 32A and is at-
tached to the loom 1 by fitting screws 50 to through holes
formed in the bar 33 at positions corresponding to the
above-mentioned screw holes in the attachment portion
28. As described above, the sheet 30 is arranged so as
to extend along the woven cloth 7 that comes into contact
with the outer peripheral portion of the suction pipe 13
and is guided downward. The bar 34 that extends in the
weaving width direction functions as a weight for causing
the sheet 30, which is inclined as shown the figure, to
come into contact with the woven cloth 7. In addition,
referring to Fig. 4A, although the suction hole 11 in the
suction pipe 13 extends beyond an edge of the woven
cloth 7, a tape 42 is adhered to cover a region where the
woven cloth 7 is not present, so that the airflow is pre-
vented from flowing inward through this region.

[0029] The sheet 30 is made of a flexible resin material
having a thickness of 0.2 to several millimeters. For ex-
ample, the sheet 30 is formed of a transparent plastic
sheet, and a heated mold that has an irregular surface
(for example, a surface in which multiple irregularities
having semicircular shapes in cross section are arranged
along the width thereof) is pressed against the above-
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mentioned adhering sections 31A and 31B for several
seconds to several minutes so that portions of the sheet
are thermally bonded together.

[0030] As shown in Fig. 3, the sheet 30 has multiple
guide walls 36 arranged in the weaving width direction
with intervals therebetween on a sheet surface 35 of the
bag-shaped portion 32B that comes into contact with the
woven cloth 7. Each guide wall 36 extends in a direction
that intersects the weaving width direction over a section
c defined by a start point w and an end point v and over-
lapping a contact section b in which the sheet surface 35
is in contact with the woven cloth 7. Referring to Figs.
4A, 4B, and 5, multiple grooves 39 that extend in a di-
rection intersecting the weaving width direction at an an-
gle 61 are formed in the sheet surface 35 of the sheet 30
that comes into contact with the woven cloth 7. The
grooves 39 have a semicircular shape with a diameter
P3incross section and are arranged in the weaving width
direction at a pitch P1. Thus, wall surfaces 39a and 39b
of the adjacent grooves 39 and top portions 35a of the
sheet surface 35 that continue from the wall surfaces 39a
and 39b form projections 37 that function as the guide
walls 36, and the grooves 39 function as flow-guiding
passages 38. In this case, the top portions 35a of the
sheet surface 35 function as top portions 36a of the guide
walls 36 and come into contact with the woven cloth 7,
as described below.

[0031] When the sheet 30 is made of a plastic sheet,
the grooves 39 may be formed by pressing a heated mold
having projections (for example, multiple projections hav-
ing a semicolumnar shape with the diameter P3 and ar-
ranged at the pitch P1) against the sheet surface 35 for
several seconds to several minutes. However, the
presentinvention is not limited to this, and the guide walls
36 or the flow-guiding passages 38 may also be formed
by other known methods.

[0032] The guide walls 36 may also be formed as de-
scribed below. As shown in Fig. 6, the projections 37 may
also be semicolumnar portions that are made of the same
material as the sheet 30 and that have a diameter P2,
and be adhered to the sheet surface 35 of the sheet 30
such that the projections 37 are arranged on the sheet
surface 35 at the pith P1. Thus, the projections 37 that
project from the sheet surface 35 function as the guide
walls 36 and spaces between the adjacent projections
37 function as the flow-guiding passages 38. In this case,
top portions 37a of the projections 37 function as the top
portions 36a of the guide walls 36 and come into contact
with the woven cloth 7, as described below.

[0033] Alternatively, the structures of Figs. 5 and 6 may
be used in combination. More specifically, as shown in
Fig. 7, the grooves 39 may be formed in the sheet surface
35 and the projections 37 having a semicolumnar shape
with the diameter P2 may be respectively adhered to the
top portions 35a of the sheet surface 35. Thus, the inte-
grated guide walls 36 defined by the wall surfaces 39a
and 39b of the adjacent grooves 39 and the projections
37 adhered to the top portions 35a that continue from the
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wall surfaces 39a and 39b are formed so as to project
from the bottom portions of the guide grooves 39. The
spaces between the adjacent walls 36 function as the
flow-guiding passages 38. Also in this case, the top por-
tions 37a of the projections 37 function as the top portions
36a of the guide walls 36 and come into contact with the
woven cloth 7, as described below.

[0034] The intersection angle 61 between the extend-
ing direction of the suction hole 11 and the guide walls
36 is not particularly limited as long as 61 is not equal to
0° or 180° so that the extending direction of the suction
hole 11 intersects the guide walls 36. However, in view
of flowability, 61 is preferably in the range of 40° to 140°.
More preferably, 61 is equal or close to 90° (more spe-
cifically, in the range of 70° to 110°). In addition, param-
eters of the guide walls 36 for setting the pressure in the
flow-guiding passages 38 to a negative pressure include
the height t1 and thickness p2 of the guide walls 36, the
arrangement pitch p1 of the guide walls 36, the extending
length c, etc. From experience, the parameters t1, p2,
and p1 may be set in the range of 0.2 mm to 2.0 mm and
the extending length ¢ may be set to 10 mm or less.
[0035] As shown in Fig. 3, the sheet 30 on which the
guide walls 36 are provided comes into contact with the
woven cloth 7 over a section b defined by a start point at
a position y on the upstream of the suction hole 11 and
an end point at a position z on the downstream thereof
in the conveying direction of the woven cloth 7. When
the sheet 30 is attached to the dewatering device 10, the
top portions 36a of the guide walls 36 come into contact
with the woven cloth 7 over a section c1 that extends
from a position u on the downstream of the start point w
of the section c to a position v. In other words, the section
c defined by the start point w and the end point v in which
the guide walls 36 are formed on the sheet 30 includes
the section c1 defined by the start point u and the end
point v in which the top portions 36a of the guide walls
36 are in contact with the woven cloth 7 and a section c2
defined by a start point that coincides with the start point
w and an end point that coincides with the start point u
of the section c1. The sheet 30 is disposed such that the
top portions 36a of the guide walls 36 are in contact with
the woven cloth 7 in the section c1, which corresponds
to the first section, and are separated from the woven
cloth 7 in the section c2, which corresponds the second
section. Accordingly, the flow-guiding passages 38
formed between the adjacent guide walls 36 are open
toward the woven cloth 7 in the section ¢1 and toward a
space between the woven cloth 7 and the sheet 30 in the
section c2.

[0036] When the loom is operated, the woven cloth 7
wetted by the water jets during weft insertion passes be-
tween the suction pipe 13 and the sheet 30. In addition,
the pressure in the hollow section 12 of the suction pipe
13 is set to a negative pressure by a suction blower (not
shown) that is activated in association with the operation
of the loom. Accordingly, an airflow that flows into the
suction hole 11 from the structure of the woven cloth 7
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and the flow-guiding passages 38 is generated. The flow-
guiding passages 38 formed by the adjacent guide walls
36 in the section c1 function as flow-guiding passages
for the airflow that flows into the suction hole 11. Since
the flow-guiding passages 38 are open toward the woven
cloth 7, the water drops on the surface of the woven cloth
7 travel through the flow-guiding passages 38 together
with the generated airflow, pass through the spaces be-
tween the yarns in the woven cloth 7 in a region near the
suction hole 11, and are discharged through the suction
hole 11 and the suction pipe 13.

[0037] Preferably, the guide walls 36 are structured
such that the pressure in the flow-guiding passages 38
are set to a negative pressure at least in the section c1
in which the guide walls 36 are in contact with the woven
cloth 7. Thus, the pressure in the flow-guiding passages
38 is directly or indirectly set to a negative pressure by
the airflow that flows into the suction hole 11. Accordingly,
the water drops on the surface of the woven cloth 7 or
water drops infiltrated in the structure of the woven cloth
7 are sucked out into the flow-guiding passages 38 due
to the influence of the negative pressure, carried through
the suction hole 11 by the airflow, and are thus removed.
In other words, the flow-guiding passages 38 that are
open toward the woven cloth 7 and that have a negative
pressure as described above serve a function of sucking
out the infiltrated water drops from the woven cloth 7,
similar to the suction hole 11. In addition, since the flow-
guiding passages 38 are formed so as to extend as de-
scribed above, the suction section for the woven cloth 7
is substantially increased and the period in which the
negative pressure is applied to the woven cloth 7 can be
increased compared to the conventional structure. As a
result, the amount of dewatering of the woven cloth 7 can
be increased.

[0038] In comparison, in section c2, the flow-guiding
passages 38 are open toward the space between the
woven cloth 7 and the sheet 30. Therefore, the amount
of airflow that flows into the flow-guiding passages 38
from this space is increased. Since the amount of airflow
is increased, the water drops in the woven cloth 7 are
smoothly carried to the suction hole 11 and are sucked
into the suction hole 11 thorough the spaces between
the yarns in the structure of the woven cloth 7.

[0039] Inthe example shown in Fig. 3, the section b in
which the sheet 30 is in contact with the woven cloth 7
includes a section e that continues from the section c1
and that corresponds to the third section in which the
guide walls 36 are not provided. More specifically, in the
sheet 30, the end point v of the section c1 in which the
guide walls 36 are provided is positioned on the down-
stream of the suction hole 11 and the section e is provided
in front of the section ¢1 on the downstream side thereof.
The section e is defined by a start point that coincides
with the end point v of the section ¢1 and an end point r
at a position that is further away from the suction hole 11
and at which the outer peripheral portion of the suction
pipe 13 is separated from the woven cloth 7. Thus, the
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sheet 30 has the section e defined by the start point that
coincides with the end point v of the section c1 and the
end point r that is further away from the suction hole 11,
and is disposed such that the woven cloth 7 is in contact
with both the sheet surface 35 and the outer peripheral
portion of the suction pipe 13 in this section e.

[0040] Since the woven cloth 7 is in contact with both
the sheet surface 35 and the outer peripheral portion of
the suction pipe 13 in this section e, airflow is not gener-
ated from this section e. For example, compared to the
case in which the section e is not provided, the effect of
the negative pressure in the suction hole 11 concentrates
more in the sections ¢1 and c2 on the upstream of the
section e. Therefore, the amount of airflow and the de-
gree of negative pressure in the flow-guiding passages
38 are increased and the amount of dewatering of the
woven cloth 7 is increased accordingly.

[0041] Experimental data obtained when the above-
described dewatering device was applied to a water jet
loom produced by Tsudakoma Corporation is shown in
Fig. 8. The data was obtained as a result of experiment
for evaluating the dewatering effect of the woven cloth 7
when the sheet 30 and the power of the suction blower
were changed. The water jetloom used in the experiment
was produced by Tsudakoma Corporation, and the prod-
uct model of the loom was ZW408. The nominal reed
space was 340 cm. The warp used in the experiment was
polyester 75dtex/24f Z-twist 800 T/m and the weft was
polyester 84dtex/36f Z-twist 800 T/m. The rotational
speed of the loom was 450 rpm. In addition, a steam
separator having so-called floatin the mechanism for dis-
charging the separated water was used.

[0042] A transparent plastic sheet with a thickness of
1 mm was used as the sheet. A conventional sheet cor-
responding to a comparative example (that is, a sheet
with a flat surface having no guide walls) is called sheet
A, and a sheet according to the presentinventionis called
sheet B. The slit width of the suction hole 11 is about 5
mm. With regard to the parameters of the sheet 30 ac-
cording to the present invention, the height t1 and the
thickness p2 of the guide walls were set to 0.5 mm and
the arrangement pitch p1 of the guide walls was set to
1.5 mm. The length of the section ¢ was set to 40 mm
and the intersection angle 61 was set to 90°. In addition,
commonly used suction blowers with powers of 750 W
and 400 W were selectively attached. In Fig. 8, the col-
umn ’dewatering evaluation’ shows the result obtained
when an inspector objectively graded the amount of
moisture that remained in the woven cloth 7 after leaving
the suction pipe 13 into three levels. The column ’overall
evaluation’ shows the result of evaluation in which the
overall performance is graded into three levels by taking
the weave quality and power consumption of the suction
blower into account in addition to the degree of dewater-
ing.

[0043] According to the result shown in Fig. 8, the de-
gree of dewatering was insufficient when the sheet A was
used together with either of the commonly used suction
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blowers. In comparison, the degree of dewatering satis-
fied the weaving factory criterion when the sheet B was
used together with either of the suction blowers. Moreo-
ver, unlike the conventional sheet A, the degree of de-
watering that satisfy the weaving factory criterion was
obtained even when a small suction blower with the pow-
er of 400 W was used. In other words, unlike the conven-
tional structure, an airflow strong enough to remove mois-
ture from the woven cloth 7 can be generated in the flow-
guiding passages without increasing the load. Therefore,
the capacity of the suction blower that functions as a neg-
ative pressure source can be reduced. As a result, power
consumption of the suction blower can be reduced and
energy can be saved.

[0044] The above-described embodimentcanbe mod-
ified as described below. For example, with regard to the
section c in which the guide walls 36 are provided, the
end point v is positioned such that the suction hole 11 is
positioned between the end point v and the start point u
in the above-described embodiment. However, the
present invention is not limited to this, and the end point
v may also be positioned within the section correspond-
ing tothe suction hole 11 orin front of and near the suction
hole 11 (position x shown in Fig. 3). The position x can
be adequately set such that an airflow can be generated
in the flow-guiding passages 38 due to the negative pres-
sure in the hollow section 12. According to the research
performed by the present inventors, the position x is lim-
ited to within several millimeters from the suction hole 11
by several millimeters, as shown in Fig. 3.

[0045] In addition, in the above-described embodi-
ment, the section e in which the guide walls 36 are not
formed is provided on the downstream of the section c1
and the section c2 in which the guide walls 36 are sep-
arated from the woven cloth 7. However, this section e
may also be omitted depending on the kind of the woven
cloth and the performance of the suction blower. In other
words, the guide walls 36 may also be formed so as to
extend beyond the section b in which the sheet surface
35 and the woven cloth 7 are in contact with each other.
[0046] The cross-sectional shape of the guide walls
(flow-guiding passages) is not limited to the semicircular
shape shown in Figs. 5 to 7, and may also be, for exam-
ple, a polygonal (triangular, rectangular, etc.) shape or
other shapes.

[0047] In addition, although the guide walls 36 are
formed so as to extend linearly along an axial line corre-
sponding to the intersection angle 61 in Fig. 4, the guide
walls 36 may also be formed so as to curve, that is, such
that the intersection angle 61 varies along the moving
direction of the woven cloth, as shown in Fig. 9. In addi-
tion, although the guide walls 36 are formed continuously
over the section c in Fig. 4, the guide walls 36 may also
be formed intermittently in the moving direction of the
woven cloth 7 so that multiple guide walls 36 are arranged
with spaces 40 provided therebetween, as shown in Fig.
10. In addition, as shown in Fig. 11, shield portions 41
for blocking the airflow may be provided in some of the
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flow-guiding passages to reduce the amount of airflow.
Thus, various structures are included in the scope of the
present invention as long as the guide walls 36 extend
in the direction corresponding to the intersection angle
01.

[0048] In addition, itis not necessary that the adjacent
guide walls 36 have the same shape and the guide walls
36 may have different shapes, as shown in Fig. 12. In
this case, each of the flow-guiding passages 38 formed
between the adjacent guide walls 36 has a directionality
different from that of the flow-guiding passage 38 adja-
cent thereto.

Second Embodiment

[0049] Instead of forming the guide walls 36 on the
sheet 30 as in the above-described embodiment, the
guide walls may also be formed on the outer peripheral
portion of the suction pipe 13, as shown in Fig. 13. In the
structure shown in Fig. 13, grooves 47 that intersect the
extending direction of the suction hole 11 (i.e., direction
perpendicular to the page) at the angle 61 and that extend
in a circumferential direction over the section c are formed
such that the section c includes the suction hole 11. The
grooves 47 are arranged in the weaving width direction.
In this embodiment, similar to the structure shown in Fig.
5, the grooves 47 directly function as flow-guiding pas-
sages 46 and the separating wall portions between the
adjacent grooves 47 function as guide walls 45.

[0050] Whenthe guide walls 45 are formed on the outer
peripheral portion of the dewatering pipe as described
above, the flow-guiding passages 46 communicate with
the suction hole 11 at one end thereof. Therefore, the
pressure in the flow-guiding passages 46 is directly set
to a negative pressure due to the airflow that flows into
the suction hole 11, and the flow-guiding passages 46
that are open toward the woven cloth 7 function similarly
to the suction hole 11. Therefore, the area of the suction
section for the woven cloth 7 is substantially increased
and the amount of dewatering of the woven cloth 7 is
increased. The modifications of the guide walls described
in the first embodiment may also be applied to the struc-
ture of the second embodiment.

[0051] The above-described first and second embod-
iments may also be modified as below. For example, al-
though the guide walls and the flow-guiding passages
formed therebetween are provided in only one of the
sheet 30 and the outer peripheral portion of the suction
pipe 13 in the above-described embodiments, they may
also be provided in both of the sheet 30 and the outer
peripheral portion of the suction pipe 13.

[0052] Inaddition, in the guide walls (flow-guiding pas-
sages) according to either of the above-described first
and second embodiments, a portion of the section ¢ on
the upstream of the suction hole 11 is longer than a por-
tion of the section c on the downstream of the suction
hole 11. However, the portion on the downstream may
also be longer than the portion on the upstream. In ad-



15 EP 1731 646 A1 16

dition, in the first embodiment, the positions of the sec-
tions c2 and e with respect to the section c1 may also be
reversed in the front-rear direction. In such a case, the
sheet 30 is separated from the woven cloth 7 in the sec-
tion c2 located on the downstream of the suction hole 11
and the top portions 35a are in contact with the woven
cloth 7 in the section e located on the upstream of the
suction hole 11.

[0053] Inthe case in which the guide walls (flow-guid-
ing passages) are provided on the sheet as in the first
embodiment, the shape of the suction pipe 13 is not lim-
ited to the cylindrical shape as described in the above
two embodiments. For example, the present invention
can also be applied to a dewatering device including a
suction pipe having recesses or projections on the outer
peripheral surface thereof to increase the efficiency in
dewatering the woven cloth along the outer peripheral
surface of the suction pipe. In other words, a dewatering
device according to the present invention may also be
obtained by attaching the sheet 30 according to the first
embodiment to such a device.

[0054] In addition, a plurality of kinds of sheets 30 or
suction pipes 13 having guide walls (flow-guiding pas-
sages) of which the above-described parameters differ
from each other may be prepared and selectively at-
tached in accordance with the weave specification.
[0055] The present invention may be applied to water
jetlooms in which weftinsertion is performed by inserting
a weft yarn into a warp shed with water jets and which
include dewatering devices for removing water drops
from a woven cloth which is wetted during weft insertion.

Claims

1. A dewatering device (10) for a water jet loom, com-
prising:

a dewatering pipe (13) disposed on a take-up
path of a woven cloth (7) and having a suction
hole (11) that extends in a weaving width direc-
tion and that comes into contact with the woven
cloth (7); and

a sheet (30) disposed so as to externally cover
the suction hole (11) and having a sheet surface
(35) that comes into contact with the woven cloth
(7),

wherein the woven cloth (7) is dewatered by
causing the woven cloth (7) to pass by the suc-
tion hole (11) while the pressure in the dewater-
ing pipe (13) is set to a negative pressure, and
wherein the dewatering device (10) is charac-
terized in that guide walls (36, 45) are provided
on at least one of an outer peripheral portion of
the dewatering pipe (13) and the sheet surface
(35) of the sheet (30), the guide walls (36, 45)
being arranged in the weaving width direction
with intervals therebetween and extending in a
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direction that intersects the weaving width direc-
tion over a section (c) thatis included in a section
(g) where the dewatering pipe (13) and the wo-
ven cloth (7) come into contact with each other
andthatextends from a position onthe upstream
or downstream of the suction hole (11) to at least
a position (x) in front of and near the suction hole
(11), and

the outer peripheral portion of the dewatering
pipe (13) or the sheet (30) on which the guide
walls (36, 45) are provided is arranged such that
top portions (36a, 45a) of the guide walls (36,
45) come into contact with the woven cloth (7)
and the guide walls (36, 45) are provided such
that the pressure in flow-guiding passages (38,
46) defined by the adjacent guide walls (36, 45)
is set to a negative pressure.

The dewatering device (10) according to claim 1,
wherein an intersecting angle 61 between the direc-
tion in which the guide walls (36, 45) provided on the
outer peripheral portion of the dewatering pipe (13)
or the sheet (30) extend and the direction in which
the suction hole (11) extends is set equal or close to
90°.

The dewatering device (10) according to one of
claims 1 and 2, wherein the guide walls (36) are pro-
vided on the sheet (30), and

wherein the sheet (30) includes a first section (c1)
and a second section (c2) arranged in the section
(c) continuously to each other in a direction in which
the woven cloth (7) is conveyed, the first section (c1)
extending from a start point (u) to an end point (v)
such that the position (x) near the suction hole (11)
is located between the start point (u) and the end
point (v) and the start point (u) is separated from the
suction hole (11), the second section (c2) extending
to an end point that coincides with the start point (u)
of the first section (c1) from a start point (w) at a
position further away from the suction hole (11), and
wherein the sheet (30) is disposed such that the top
portions (36a) of the guide walls (36) come into con-
tact with the woven cloth (7) in the first section (c1)
and are separated from the woven cloth (7) in the
second section (c2).

The dewatering device (10) according to claim 3,
wherein the guide walls (36) are provided on the
sheet (30),

wherein the end point (v) of the first section (c1) is
positioned such that the suction hole (11) is disposed
between the start point (u) and the end point (v) and
the sheet (30) further includes a third section (e) ex-
tending from a start point that coincides with the end
point (v) of the first section (c1) to an end point at a
position (r) further away from the suction hole (11),
and
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wherein the sheet surface (35) of the sheet (30) are
in contact with the woven cloth (7) in the third section

(e).

5. A sheet (30) for assisting a process of dewateringa 5
woven cloth (7) in a water jet loom, characterized
in that:

the sheet (30) is disposed such that the sheet
(30) extends in a weaving width direction and 70
externally covers a suction hole (11) formed in

a dewatering pipe (13) and extending in the
weaving width direction, and

the sheet (30) has a sheet surface (35) which
comes into contact with the woven cloth (7) and 75
onwhich guide walls (36) are provided, the guide
walls (36) being arranged in the weaving width
direction with intervals therebetween and ex-
tending in a direction that intersects the weaving
width direction over a section that is included in 20
a section (g) where the dewatering pipe (13) and

the woven cloth (7) come into contact with each
other and that extends from a position on the
upstream or downstream of the suction hole (11)

to at least a position (x) in front of and near the 25
suction hole (11).

6. The dewatering device (10) or the sheet (30) accord-
ing to one of claims 1to 5, wherein the sheetincludes
a flexible, airtight plate-shaped sheet member. 30
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FIG. 3
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