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(54) WARRP SIZING APPARATUS

(67)  The present invention relates to a warp sizing
apparatus (1) including a sizing tank (3); a sizing roll (11)
having a warp sheet wound thereon and immersed into
a sizing liquid (S) in the sizing tank; a first squeeze roll
(13) positioned around the sizing roll (11) on an upstream
side with respect to an advancing direction of the warp
sheet; a second squeeze roll (15) positioned around the
sizing roll (11) on a downstream side with respect to the

FIG.1

advancing direction; and a sizing liquid supply device (20)
configured to supply, from above, the sizing liquid to a
predetermined position of the sizing roll (11) and the first
squeeze roll (13). The sizing tank (3) is formed to have
adimension in an upstream-downstream direction equal
to or smaller than a distance between a center axis of
the first squeeze roll (13) and a center axis of the second
squeeze roll (15).
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Description
TECHNICAL FIELD

[0001] The present invention relates to a warp sizing
apparatus including a sizing tank in which a sizing liquid
is stored; a sizing roll having a warp sheet wound thereon
and immersed into the sizing liquid in the sizing tank; a
first squeeze roll provided on a rear side with respect to
the sizing roll so as to be circumscribed around the sizing
roll on an upstream side with respect to an advancing
direction of the warp sheet; a second squeeze roll pro-
vided on a front side with respect to the sizing roll so as
to be circumscribed around the sizing roll on a down-
stream side with respect to the advancing direction; and
a sizing liquid supply device configured to supply, from
above, the sizing liquid to a circumscribed position of the
sizing roll and the first squeeze roll.

BACKGROUND ART

[0002] Forexample, PTL 1 discloses a warp sizing ap-
paratus as described above. The warp sizing apparatus
disclosed in PTL 1 includes a sizing tank in which a sizing
liquid is stored and a first roll (sizing roll) having a warp
sheet wound thereon and immersed into the sizing liquid
in the sizing tank. In addition, second and third rolls cir-
cumscribed around the sizing roll are respectively pro-
vided on front and rear sides of the sizing roll. Further,
the warp sizing apparatus includes a sizing liquid supply
device configured to supply, from above, the sizing liquid
to a circumscribed position of the second roll on the rear
side and the sizing roll.

[0003] In addition, the second and third rolls are pro-
vided so as to be pressed against the sizing roll, respec-
tively. Thereby, a warp sheet that has passed through
the sizing liquid supplied by the sizing liquid supply device
or the sizing liquid in the sizing tank passes between
each roll and the sizing roll, so that extra sizing liquid is
squeezed from the warp sheet. Therefore, the second
and third rolls are so-called squeeze rolls.

[0004] Note that, on a liquid surface of the sizing liquid
in the sizing tank, foreign matters such as fluff and cotton
fly of the warp, oil adhering to the warp, and air bubbles
caused due to rotation of the sizing roll are floating. For
this reason, in a general warp sizing apparatus, in order
to remove foreign matters floating on the liquid surface,
anew sizing liquid is continuously supplied into the sizing
tank so that the foreign matters on the liquid surface are
caused to overflow to an outside of the tank, together
with the old sizing liquid in the sizing tank.

CITATION LIST
PATENT LITERATURE

PTL 1: JP2003-096657A
In the meantime, in the warp sizing apparatus
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of PTL 1, the sizing tank has a dimension in a front-rear
direction greater than an existence range of the sizing
roll and the two squeeze rolls in the front-rear direction.
Therefore, the sizing tank has a large size as a whole
and a large amount of the sizing liquid is stored therein.
For this reason, in the warp sizing apparatus, a used
amount of the sizing liquid is large, so that the cost for
sizing increases.

[0007] Further, when the sizing tank is so large, an
area of the liquid surface of the stored sizing liquid is also
inevitably large. In this case, it takes time for the sizing
liquid near the liquid surface on which the foreign matters
are floating to be replaced by the supply and overflow of
the sizing liquid as described above. In contrast, the for-
eign matters on the liquid surface are continuously gen-
erated during an operation of the warp sizing apparatus.
Therefore, in some cases, the foreign matters may in-
crease to such an extentthat the foreign matters adverse-
ly affect the sizing to the warp sheet.

SUMMARY

[0008] Therefore, an object of the present invention is
to provide a warp sizing apparatus capable of reducing
aused amount of a sizing liquid to save the cost for sizing
and preventing deterioration in state of the sizing liquid
in a sizing tank due to an increase in foreign matters on
a liquid surface, as much as possible.

[0009] Inordertoachieve the above object, the present
invention has a preamble of the warp sizing apparatus
asdescribed above, andis characterized in that the sizing
tank is formed to have a dimension in a front-rear direc-
tion equal to or smaller than an interval between an axis
center of the first squeeze roll and an axis center of the
second squeeze roll in the front-rear direction.

[0010] According to the warp sizing apparatus of the
present invention, the sizing tank is configured to have
adimension in the front-rear direction equal to or smaller
than the interval between the axis centers of the two
squeeze rolls in the front-rear direction. That is, the sizing
tank is configured to have such a small size that only the
sizing roll can be immersed. Thereby, an amount of the
sizing liquid that is stored in the sizing tank becomes also
small. Therefore, according to the warp sizing apparatus
of the present invention, the used amount of the sizing
liquid can be suppressed, as compared to the warp sizing
apparatus having a large-sized sizing tank as in PTL 1,
so that the cost for sizing can be reduced.

[0011] In addition, when the sizing tank is configured
to have such a small size, an area of a liquid surface of
the stored sizing liquid is also inevitably small. Thereby,
a time consumed until the sizing liquid near the liquid
surface on which the foreign matters are floating is re-
placed by the supply and overflow of the sizing liquid as
described above becomes shorter, as compared to a
case where a size of the sizing tank is large. As a result,
it is possible to prevent the increase in foreign matters
on the liquid surface as much as possible, and to prevent
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a state of the sizing liquid in the sizing tank from being
deteriorated as much as possible.

BRIEF DESCRIPTION OF DRAWINGS
[0012]

FIG. 1 is a side view of a warp sizing apparatus ac-
cording to one embodiment of the present invention.
FIG. 2 is a plan view of FIG. 1.

DESCRIPTION OF EMBODIMENTS

[0013] Hereinafter, one embodiment of a warp sizing
apparatus to which the present invention is applied will
be described with reference to FIGS. 1 and 2.

[0014] Awarp sizing apparatus 1includes a sizing tank
3inwhich a sizing liquid S is stored, a sizing roll 11 having
awarp sheet T wound thereon and immersed in the sizing
liquid S, and a first squeeze roll 13 and a second squeeze
roll 15 circumscribed around the sizing roll 11. The warp
sizing apparatus 1 also includes a sizing liquid supply
device 20 configured to supply, from above, the sizing
liquid S to a circumscribed position of the sizing roll 11
andthefirst squeezeroll 13. The respective constitutional
elements of the warp sizing apparatus 1 are described
in detail, as follows.

[0015] Thesizingtank 3 has a substantially rectangular
shape, as seen from above, and is formed by a bottom
plate 4 forming a bottom surface, and front and rear end
walls 5 and 6 and left and right sidewalls 7 and 8 erected
from four end edges of the bottom plate 4, respectively.
Note that, along side direction of the bottom surface form-
ing a rectangular shape is a width direction of the sizing
tank 3 (a direction in which the sidewalls 7 and 8 face
each other), and a short side direction is a front-rear di-
rection (a direction in which the end walls 5 and 6 face
each other).

[0016] In addition, the rear end wall 6 of the sizing tank
3 is provided with a supply unit 30 connected to a supply
source of the sizing liquid S, which will be described later.
The sizing liquid S is supplied into the sizing tank 3 via
the supply unit 30, so that the sizing liquid S is stored in
the tank. Further, the sizing tank 3 of the present embod-
imentis formed so that a height position of an upper edge
of the rear end wall 6 where the supply unit 30 is provided
is higher than a height position of an upper edge of the
front end wall 5.

[0017] The sizing roll 11 is constituted by a roll portion
11a on which the warp sheet T is wound, and shaft por-
tions 11b and 11b provided at both ends of the roll portion
11a. The sizing roll 11 is rotatably supported on both the
shaft portions 11b and 11b by a frame (not shown) of the
warp sizing apparatus 1. Note that, the sizing roll 11 is
provided so that the roll portion 11a is located within an
existence range of the sizing tank 3 as seen from above
and an axis line direction thereof coincides with the width
direction. In addition, the sizing roll 11 is provided so that
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a lower end of the roll portion 11a is located lower than
an upper edge of the front end wall 5in a vertical direction.
Thereby, the sizing roll 11 is in a state where the lower
portion of the roll portion 11a is immersed in the sizing
liquid S in a state where the sizing liquid S is stored in
the sizing tank 3.

[0018] Note that, the warp sizing apparatus 1 is pro-
vided with a drive mechanism (not shown) for rotationally
driving the sizing roll 11, and the sizing roll 11 is actively
rotationally driven in accordance with a progress of the
warp sheet T. The warp sheet T is guided in a form of
being wound onto the roll portion 11a of the sizing roll
11, and is immersed in the sizing liquid S and is impreg-
nated with the sizing liquid S in a process of passing
through the roll portion 11a.

[0019] Further, the second squeeze roll 15 for squeez-
ing the impregnated sizing liquid S in the sizing tank 3
from the warp sheet T is provided in arrangement of being
located on a front side with respect to the sizing roll 11.
Like the sizing roll 11, the second squeeze roll 15 is con-
stituted by a roll portion 15a and shaft portions 15b and
15b provided at both ends of the roll portion 15a.
[0020] The second squeeze roll 15 is rotatably sup-
ported on the shaft portions 15b and 15b by the frame in
adirection in which an axis line direction thereof is made
to coincide with the axis line direction of the sizing roll
11. Note that, the second squeeze roll 15 is supported
by the frame via a pressing mechanism (not shown), and
is provided so that the roll portion 15a is circumscribed
in a state of being pressed against the roll portion 11a of
the sizing roll 11. Therefore, the second squeeze roll 15
is configured to rotate as the sizing roll 11 is rotationally
driven as described above.

[0021] Further, as for arrangement of the second
squeeze roll 15 in the vertical direction, in the present
embodiment, an axis center thereof is located slightly
higher than an axis center of the sizing roll 11. Therefore,
the circumscribed position of the second squeeze roll 15
with respect to the sizing roll 11 is located slightly above
the shaft portion 11b in the vertical direction, on an outer
peripheral surface of the roll portion 11a of the sizing roll
11.

[0022] Further, the warp sheet T wound on the sizing
roll 11 as described above passes between the sizing
roll 11 and the second squeeze roll 15 circumscribed as
described above, and is then pulled out toward an out-
side. When passing between the sizing roll 11 and the
second squeeze roll 15 in this way, the extra sizing liquid
S is squeezed from the warp sheet T impregnated with
the sizing liquid S as described above.

[0023] Further, on an upstream side of the sizing roll
11, a supply nozzle 24 for supplying the sizing liquid S
so as to impregnate the warp sheet T with the sizing liquid
S on the upstream side, and the first squeeze roll 13 for
squeezing the sizing liquid S supplied by the supply noz-
Zle 24 are provided.

[0024] These are specifically described. The first
squeeze roll 13 is constituted by a roll portion 13a and
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shaft portions 13b and 13b provided at both ends of the
roll portion 13a, like the second squeeze roll 15. The first
squeeze roll 13 is rotatably supported on the shaft por-
tions 13b and 13b by the frame in a direction in which an
axis line direction thereof is made to coincide with the
axis line direction of the sizing roll 11. Note that, the first
squeeze roll 13 is also rotatably supported by the frame
via the pressing mechanism, like the second squeeze
roll 15. Therefore, the first squeeze roll 13 is also circum-
scribed in a state of being pressed against the roll portion
11a of the sizing roll 11, and is configured to rotate as
the sizing roll 11 is rotationally driven.

[0025] Further, in the present embodiment, the first
squeeze roll 13 is provided at a position where a position
of an axis center thereof substantially coincides with a
position of the axis center of the second squeeze roll 15
in the vertical direction. That is, the first squeeze roll 13
is provided symmetrically with respect to the sizing roll
11 in the front-rear direction. Therefore, the circum-
scribed position of the first squeeze roll 13 with respect
to the sizing roll 11 is substantially the same as the cir-
cumscribed position of the second squeeze roll 15 with
respect to the sizing roll 11, on the outer peripheral sur-
face of the roll portion 11a of the sizing roll 11.

[0026] Note that, the first squeeze roll 13 is circum-
scribed around the sizing roll 11 in this way, so that a
wedge-shaped gap 14 is formed between the sizing roll
11 and the first squeeze roll 13. The supply nozzle 24
configured to supply the sizing liquid S toward the gap
14 is provided above the gap 14.

[0027] The supply nozzle 24 is provided in plural so as
to be arranged at predetermined intervals in the width
direction within the existence range of the roll portion 11a
in the axis line direction of the sizing roll 11. The sizing
liquid S is supplied from above to the gap 14 via each
supply nozzle 24, so that a sizing liquid pool 18 in which
the sizing liquid S is retained is formed in the gap 14.
[0028] In addition, the warp sheet T is guided in a form
of being wound onto the roll portion 13a of the first
squeeze roll 13, passes between the sizing roll 11 and
the first squeeze roll 13 circumscribed as described
above, and is then wound on the sizing roll 11 as de-
scribed above. By passing through the sizing liquid pool
18 formed between the two rolls, the warp sheet T is in
a state of being impregnated with the sizing liquid S.
When the warp sheet T impregnated with the sizing liquid
S passes between the sizing roll 11 and the first squeeze
roll 13, the extra sizing liquid S is squeezed from the warp
sheet T.

[0029] Note that, each supply nozzle 24 is a part of the
sizing liquid supply device configured to supply, from
above, the sizing liquid S to the gap 14 as described
above, and the warp sizing apparatus 1 includes such
sizing liquid supply device 20. In addition to the supply
nozzles 24 described above, the sizing liquid supply de-
vice 20 includes a supply tank 22, which is a supply
source of the sizing liquid S that is supplied to the supply
nozzles 24. In the sizing liquid supply device 20, the sup-
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ply tank 22 and each supply nozzle 24 are connected to
each other by a pipeline 26, a pump P is provided in the
pipeline 26, and the sizing liquid S is supplied to each
nozzle 24 by the pump P. Further, in the present embod-
iment, the pipeline 26 is branched and also connected
to the supply unit 30, and the sizing liquid supply device
20 is configured to supply the sizing liquid S even to the
sizing tank 3.

[0030] Further, in the warp sizing apparatus 1, the siz-
ing liquid S is supplied to the sizing tank 3, so that the
stored sizing liquid S overflows to an outside of the tank.
Therefore, the warp sizing apparatus 1 is provided with
a recovery tank 40 for recovering the overflowed sizing
liquid S, below the sizing tank 3.

[0031] The recovery tank 40 is formed in a housing
shape opening upward, like the sizing tank 3, an interval
between front and rear end walls 41 and 42 is greater
than a dimension of the sizing tank 3 in the short side
direction (the front-rear direction), and an interval be-
tween left and right sidewalls 43 and 44 is greater than
a dimension of the sizing tank 3 in the long side direction
(the width direction). In addition, the sizing liquid S of the
sizing liquid pool 18 in the gap 14 is also overflowed to
both the roll portion 11a of the sizing roll 11 and the roll
portion 13a of the first squeeze roll 13 by the supply of
the sizing liquid S from the supply nozzles 24. The over-
flowed sizing liquid S is also recovered by the recovery
tank 40. Further, the warp sizing apparatus 1 is config-
ured so that the sizing liquid S recovered in the recovery
tank 40 is sent to the above-described supply tank 22.
[0032] In the warp sizing apparatus 1 as described
above, in the present invention, the sizing tank is of a
small size so that the sizing roll is immersed, for the pur-
pose of suppressing a used amount of the sizing liquid
S, and the like.

[0033] Specifically, in the present invention, the sizing
tank is configured such that the dimension in the short
side direction is equal to or smaller than the interval be-
tween the axis centers of the two squeeze rolls 13 and
15 in the front-rear direction. In addition, in the present
embodiment, the dimension of the sizing tank 3 in the
short side direction is slightly greater than an outer diam-
eter of the roll portion 11a of the sizing roll 11.

[0034] According to the warp sizing apparatus 1 of the
present embodiment, the amount of the sizing liquid S
stored in the sizing tank 3 is smaller, as compared to the
conventional warp sizing apparatus provided with a large
sizing tank. This makes it possible to suppress the used
amount of the sizing liquid S and to reduce the cost for
sizing.

[0035] Further, foreign matters such as fluff of the warp
and air bubbles caused due to rotation of the sizing roll
11 are floating near the liquid surface of the sizing liquid
S in the sizing tank 3. However, the sizing tank 3 is con-
figured to have such a small size, so that an area of the
liquid surface of the stored sizing liquid S is also inevitably
small. Thereby, the sizing liquid S near the liquid surface
on which the foreign matters are floating is replaced in a
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short time by the supply and overflow of the sizing liquid
S asdescribed above. As aresult, itis possible to prevent
the increase in foreign matters near the liquid surface as
much as possible, and to prevent a state of the sizing
liquid S in the sizing tank 3 from being deteriorated as
much as possible.

[0036] Inthe above, one embodiment (hereinafter, re-
ferred to as 'above embodiment’) of the warp sizing ap-
paratus to which the present invention is applied has
been described. However, the present invention is not
limited to the configuration described in the above em-
bodiment, and can also be implemented by other em-
bodiments (modified embodiments) as described below.

(1) As for the sizing tank, the sizing tank 3 of the
above embodiment is formed so that the dimension
in the short side direction (the front-rear direction) is
slightly greater than the outer diameter of the roll
portion 11a of the sizing roll 11. However, in the
presentinvention, the sizing tank is not limited to one
formed to have the dimension in the front-rear direc-
tion as in the embodiment, and may also be formed
so that the dimension in the front-rear direction is
equal to or smaller than the interval between the axis
centers of the two squeeze rolls 13 and 15 in the
front-rear direction.

[0037] However,the smallerthe dimensionin the front-
rear direction is, the narrower the range of the sizing roll
11 that can be immersed in the sizing liquid S is. There-
fore, the dimension is set to such a size that the warp
sheet T isimpregnated with the sizing liquid S to a desired
degree, considering a thread type of the warp, a feeding
speed of the warp, and the like. In addition, the dimension
is, of course, set to such a size that the end walls 5 and
6 are located at positions in the front-rear direction where
the front and rear end walls 5 and 6 do not interfere with
the squeeze rolls 13 and 15.

[0038] (2) As for the positional relationship of the
squeeze rolls with respect to the sizing roll, in the above
embodiment, the two squeeze rolls 13 and 15 located
before and after the sizing roll 11 are provided so that
their axis centers are located slightly above the axis cent-
er of the sizing roll 11 in the vertical direction. However,
in the present invention, each squeeze roll may also be
provided so that its axis center is located at substantially
the same position as or slightly below the axis center of
the sizing roll 11 in the vertical direction. Further, in the
above embodiment, the two squeeze rolls 13 and 15 are
provided symmetrically with respect to the sizing roll 11
in the front-rear direction, but may also be provided asym-
metrically with respect to the sizing roll 11.

[0039] (3) As for the sizing liquid supply device, in the
above embodiment, the sizing liquid supply device 20
configured to supply the sizing liquid S to the supply noz-
zles 24 via the pipeline 26 is configured to branch the
pipeline 26 and to supply the sizing liquid S even to the
supply unit 30 (sizing tank 3). However, in the present
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invention, the sizing liquid supply device may be config-
ured to supply, from above, the sizing liquid to the cir-
cumscribed position of the sizing roll and the first squeeze
roll. Therefore, the warp sizing apparatus of the preamble
of the present invention may also be configured so that
a device for supplying the sizing liquid to the sizing tank
(supply unit) is provided separately from the sizing liquid
supply device.

[0040] The presentinvention is notlimited to the above
embodiment, and can be variously changed without de-
parting from the gist of the present invention.

REFERENCE SIGNS LIST

[0041]

1: warp sizing apparatus
3: sizing tank

4: bottom plate

5: front end wall

6: rear end wall

7: left sidewall

8: right sidewall

11: sizing roll

11a:  roll portion

11b:  shaft portion

13: first squeeze roll
13a:  roll portion

13b:  shaft portion

14: gap

15: second squeeze roll
15a:  roll portion

15b:  shaft portion

18: sizing liquid pool

20: sizing liquid supply device
22: supply tank

24 supply nozzle

26: pipeline

30: supply unit
40: recovery tank
S: sizing liquid
T: warp sheet
Claims

1. Awarp sizing apparatus (1) comprising a sizing tank
(3) in which a sizing liquid (S) is stored; a sizing roll
(11) having a warp sheet (T) wound thereon and im-
mersed into the sizing liquid in the sizing tank; a first
squeezeroll (13) provided on a rear side with respect
to the sizing roll (11) so as to be circumscribed
around the sizing roll on an upstream side with re-
spect to an advancing direction of the warp sheet; a
second squeeze roll (15) provided on a front side
with respect to the sizing roll (11) so as to be circum-
scribed around the sizing roll on a downstream side
with respect to the advancing direction; and a sizing
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liquid supply device (20) configured to supply, from
above, the sizing liquid to a circumscribed position
of the sizing roll (11) and the first squeeze roll (13),
characterized in that

the sizing tank (3) is formed to have a dimension in
a front-rear direction equal to or smaller than an in-
terval between an axis center of the first squeeze roll
(13) and an axis center of the second squeeze roll
(15) in the front-rear direction.
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