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(54) WARP SIZING APPARATUS

(57)  Warp sizing apparatus (1) comprising a sizing
tank (3) configured to store a sizing liquid (S); a recovery
tank (22) configured to recover the sizing liquid (S); a
sizing roll (11) onto which a warp sheet (T) is wound; a
first squeeze roll (13) provided on an upstream side with
respect to an advancing direction of the warp sheet (T);
a second squeeze roll (15) provided on a downstream
side with respect to the advancing direction of the warp
sheet (T); and a sizing liquid supply device (20) config-
ured to supply the sizing liquid (S) so as to form a sizing

liquid pool (18) in a wedge-shaped area (17) formed
above a contact position of the sizing roll (11) and the
first squeeze roll (13), wherein the sizing roll (11) and/or
the second squeeze roll (13) can be immersed in the
sizing liquid (S), whereby the warp sizing apparatus (1)
further comprises a sizing liquid receiving part (51, 60)
for receiving the sizing liquid (S) flowing from the sizing
liquid pool (18) and said sizing liquid receiving part (51,
60) is provided on at least one of the side walls (7) of the
sizing tank (3).
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Description
TECHNICAL FIELD

[0001] The present invention relates to a warp sizing
apparatus including a sizing tank having a bottom plate,
front and rear end walls and left and right sidewalls and
configured to store a sizing liquid; a recovery unit includ-
ing a recovery tank configured to recover a sizing liquid
used for sizing; a sizing roll onto which a warp sheet is
wound; a first squeeze roll provided on a rear side with
respect to the sizing roll so as to contact an outer circum-
ference of the sizing roll on an upstream side with respect
to an advancing direction of the warp sheet; a second
squeeze roll provided on a front side with respect to the
sizing roll so as to contact an outer circumference of the
sizing roll on a downstream side with respect to the ad-
vancing direction; and a sizing liquid supply device con-
figured to supply the sizing liquid so as to form a sizing
liquid pool in a wedge-shaped area formed above a con-
tact position of the sizing roll and the first squeeze roll,
wherein the sizing tank is provided so that the sizing roll
and/or the second squeeze roll can be immersed in the
sizing liquid in the tank and the rear end wall is located
behind the contact position of the sizing roll and the first
squeeze roll in a front-rear direction.

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) onto which a
warp sheet is wound and which is immersed into the siz-
ing liquid in the sizing tank. In addition, second and third
rolls circumscribed around the sizing roll are respectively
provided on front and rear sides of the sizing roll. Further,
the warp sizing apparatus includes a sizing liquid supply
device configured to supply the sizing liquid so as to form
a sizing liquid pool in awedge-shaped areaformed above
a contact 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. In addition,
the warp sizing apparatus includes a recovery unit con-
figured to recover the sizing liquid used for sizing. The
sizing liquid used for sizing flows down to the recovery
unit and is recovered. Note that, in the warp sizing ap-
paratus of PTL 1, the recovery unit includes a recovery
path through which the sizing liquid flows down and a
recovery tank configured to recover the sizing liquid.

10

15

20

25

30

35

40

45

50

55

CITATION LIST
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[0004] PTL 1: JP2003-096657A

[0005] Inthe meantime, when the warp sheet passes
through the sizing liquid, as described above, foreign
matters such as fluff and cotton fly of the warp and oil
component adhering to the warp are mixed in the sizing
liquid. For this reason, a general warp sizing apparatus
is configured to discharge the foreign matters together
with an old sizing liquid by causing the old sizing liquid
to overflow by continuously supplying a new sizing liquid
into the sizing tank and the wedge-shaped area, so as
to remove the foreign matters mixed in the sizing liquid.
[0006] In addition, the sizing liquid overflowing from
the sizing tank to an outside of the tank directly flows
down to the recovery unit and is recovered, as described
above. Further, the sizing liquid overflowing from the siz-
ing liquid pool formed in the wedge-shaped area is also
recovered by the recovery unit. However, not all of the
sizing liquid overflowing from the sizing liquid pool directly
flows down to the recovery unit, and a part of the sizing
liquid may also flow down into the sizing tank.

[0007] Specifically, the wedge-shaped area described
above is present above the contact position of the sizing
roll immersed in the sizing tank and the squeeze roll.
Therefore, a sidewall of the sizing tank is located outside
the wedge-shaped area (sizing roll, squeeze roll) in a
width direction. In addition, the recovery unit is present
in a range that includes the sizing tank, as seen from
above. Note that, the sizing liquid pool is located above
the sizing tank, and the sizing liquid overflows violently
from the sizing liquid pool and flows down to the outside.
However, not all of the sizing liquid that flows down reach-
es the outside of the sizing tank, and in some cases, the
sizing liquid may collide with a wall or the like of a con-
stitutional part of the warp sizing apparatus on the outside
and rebound and a part thereof may flow down into the
sizing tank.

[0008] When the sizing liquid from the sizing liquid pool
flows down into the sizing tank, not only the foreign mat-
ters mixed resulting from direct immersion of the warp
sheetbut also the foreign matters in the sizing liquid flow-
ing down from the sizing liquid pool are mixed in the sizing
liquid in the tank. As a result, an amount of the foreign
matters mixed in the sizing liquid in the sizing tank in-
creases, and the foreign matters may not be discharged
as expected by the supply of the new sizing liquid as
described above. If a state in which the foreign matters
are not discharged as expected continues, a state of the
sizing liquid in the tank is deteriorated, which may ad-
versely affect the sizing to the warp sheet.

SUMMARY

[0009] Therefore, an object of the present invention is
to provide a warp sizing apparatus capable of suppress-
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ing deterioration in state of a sizing liquid in a sizing tank.
[0010] Inorderto achieve the above object, the present
invention has a preamble of the warp sizing apparatus
as described above, and is characterized in that the warp
sizing apparatus includes a receiving part thatis present
atleast in a range, which is a partial range from the side-
wall in a width direction and includes a presence range
ofthe sizing liquid pool in the front-rear direction, between
the sizing roll and both or one of the sidewalls of the sizing
tank in the width direction.

[0011] In addition, in the present invention, the receiv-
ing part may be configured as a separate member from
the sizing tank and the recovery unit. Further, the receiv-
ing part may be provided to be present up to an outside
of the sizing tank in the width direction. Further, the re-
ceiving part may be configured to have an inclined sur-
face for causing an overflowed sizing liquid overflowing
from the sizing liquid pool to flow from an upper position
toward a lower position, a guiding surface for directing a
flow of the overflowed sizing liquid toward an outside of
the sizing tank, and a restriction surface for restricting
the overflowed sizing liquid flowing on the inclined sur-
face from flowing down into the sizing tank.

[0012] According to the warp sizing apparatus of the
presentinvention, the warp sizing apparatus includes the
receiving part that is present at least in the above-de-
scribed range between the wedge-shaped area and the
sidewall of the sizing tank in the width direction. Thereby,
since the sizing liquid that flows down from the sizing
liquid pool is received by the receiving part, it is difficult
for the sizing liquid that flows down to enter the sizing
tank. Therefore, an amount of foreign matters mixed in
the sizing liquid in the sizing tank is reduced, as compared
to the related art, and the problem that the foreign matters
mixed in the sizing liquid in the tank are not discharged
as expectedislesslikely tooccur. As aresult, itis possible
to suppress a state of the sizing liquid in the sizing tank
from being deteriorated.

[0013] In addition, when the receiving part is config-
ured as a separate member from the sizing tank and the
recovery unit, the receiving part can be applied in a form
of being later attached to the warp sizing apparatus in-
stalled already. Further, when the receiving part is pro-
vided to be present up to the outside of the sizing tank
in the width direction, the sizing liquid received by the
receiving part can be more effectively guided to the out-
side of the sizing tank.

[0014] Further, when the receiving part is configured
to have the inclined surface, the guiding surface and the
restriction surface as described above, the sizing liquid
received by the receiving part can be effectively restricted
from flowing down into the sizing tank. Therefore, it is
possible to more effectively suppress deterioration in
state of the sizing liquid in the sizing tank.

BRIEF DESCRIPTION OF DRAWINGS

[0015]
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FIG. 1 is a side schematic view of a warp sizing ap-
paratus according to one embodiment of the present
invention.

FIG. 2 is a plan view of the warp sizing apparatus
according to one embodiment of the present inven-
tion.

FIG. 3 is a front view of FIG. 2.

FIG. 4 is a side view of FIG. 2.

FIG. 5 is a plan view of a warp sizing apparatus ac-
cording to another embodiment of the presentinven-
tion.

FIG. 6 is a front view of FIG. 5.

DESCRIPTION OF EMBODIMENTS

[0016] Hereinafter, one embodiment of a warp sizing
apparatus to which the present invention is applied will
be described with reference to FIGS. 1 to 4.

[0017] Awarp sizing apparatus 1includes a sizing tank
3 in which a sizing liquid S is stored, a sizing roll 11 onto
which a warp sheet T is wound and which is 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 contact position of the sizing roll
11 and the first squeeze roll 13. The respective constitu-
tional elements of the warp sizing apparatus 1 are de-
scribed in detail, as follows.

[0018] The sizing tank 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 7 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 7 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).

[0019] In addition, the end wall (rear end wall) 6 on the
rear side 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.

[0020] The sizing roll 11 is a roll on which the warp
sheet T iswound, and is rotatably supported with respect
to a frame (not shown) of the warp sizing apparatus 1 by
support shafts 12 and 12 attached to both ends of the
sizing roll. Note that, the sizing roll 11 is provided so that
it is present within a presence 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 a lower end thereof is located
lower than an upper edge of the end wall (front end wall)
5on afront side in a vertical direction. Thereby, the sizing
roll 11 is in a state where a lower portion thereof is im-
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mersed in the sizing liquid S in a state where the sizing
liquid S is stored in the sizing tank 3.

[0021] 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 sizing roll 11, and is immersed in
the sizing liquid S and is impregnated with the sizing liquid
S during the process.

[0022] Further, the second squeeze roll 15 for squeez-
ing the impregnated sizing liquid S in the sizing tank 3
fromthe warp sheet T is provided in arrangement of being
located on a front side with respect to the sizing roll 11.
The second squeeze roll 15 is rotatably supported with
respect to the frame by support shafts 16 and 16 attached
to both ends thereof 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 second
squeeze roll 15 is supported with respect to the frame
via a pressing mechanism (not shown), and is provided
to contact to outer circumference in a state of being
pressed against 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.

[0023] Further, as for arrangement of the second
squeeze roll 15 in the vertical direction, in the present
embodiment, a shaft center thereof is located slightly
higher than a shaft center of the sizing roll 11. Therefore,
a contact position of the second squeeze roll 15 with re-
spect to the sizing roll 11 is located slightly above the
support shaft 12 in the vertical direction of the sizing roll
11, on an outer peripheral surface of the sizing roll 11.
[0024] 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.

[0025] 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.

[0026] These are specifically described. The first
squeeze roll 13 is rotatably supported with respect to the
frame by support shafts 14 and 14 attached to both ends
thereofin 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 with respect to the frame via the pressing
mechanism, like the second squeeze roll 15. Therefore,
the first squeeze roll 13 is also circumscribed in a state
of being pressed against the sizing roll 11, and is config-
ured to rotate as the sizing roll 11 is rotationally driven.
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[0027] Further, in the present embodiment, the first
squeeze roll 13 is provided at a position where a position
of a shaft center thereof substantially coincides with a
position of the shaft 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 inthe front-rear direction. Therefore, a contact position
of the first squeeze roll 13 with respect to the sizing roll
11 is substantially the same as the contact position of
the second squeeze roll 15 with respect to the sizing roll
11 in the vertical direction, on the outer peripheral surface
of the sizing roll 11. In addition, the contact position of
the sizing roll 11 and the first squeeze roll 13 is located
slightly ahead of the rear end wall 6 of the sizing tank 3
with respect to the front-rear direction.

[0028] Note that, the first squeeze roll 13 is circum-
scribed around the sizing roll 11 in this way, so that a
wedge-shaped area 17, which is a wedge-shaped gap,
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 wedge-shaped area 17 is pro-
vided above the wedge-shaped area 17.

[0029] The supply nozzle 24 is provided in plural so as
to be arranged at predetermined intervals in the width
direction within the presence range of the sizing roll 11
in the width direction. The sizing liquid S is supplied from
above to the wedge-shaped area 17 via each supply noz-
zle 24, so that a sizing liquid pool 18 in which the sizing
liquid S is retained is formed in the wedge-shaped area
17.

[0030] In addition, the warp sheet T is guided in a form
of being wound onto 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 described 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 impreg-
nated 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.

[0031] Note that, each supply nozzle 24 is a part of the
sizing liquid supply device 20 configured to supply, from
above, the sizing liquid S to the wedge-shaped area 17,
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 lig-
uid supply device 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 supply 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 sup-
plied to each nozzle 24 by the pump P. Further, in the
present embodiment, 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.
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[0032] 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 box 40 for receiving and causing the over-
flowed sizing liquid S to flow into the supply tank 22, below
the sizing tank 3.

[0033] The recovery box 40 is formed in a housing
shape opening upward, like the sizing tank 3, an interval
between afrontwall 41 and arearwall 42 thereof is larger
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 lateral walls 43 and 43 thereof is
larger than a dimension of the sizing tank 3 in the long
side direction (the width direction). In addition, each lat-
eral wall 43 has a size facing the sizing roll 11 and the
first squeeze roll 13, when seen in the width direction.
[0034] Inaddition, the sizing liquid S of the sizing liquid
pool 18 in above-described wedge-shaped area 17 is
also overflowed to both sides of the sizing roll 11 and the
first squeeze roll 13 by the supply of the sizing liquid S
from the supply nozzles 24, and the overflowed sizing
liquid S is also received by the recovery box 40. The warp
sizing apparatus 1 is configured so that the sizing liquid
S received by the recovery box 40 flows to the above-
described supply tank 22 and is recovered. Therefore, in
the present embodiment, the supply tank 22 for recover-
ing the sizing liquid S used for sizing corresponds to the
recovery tank referred to in the present invention, and a
combination of the supply tank 22 and the recovery box
40 corresponds to the recovery unit referred to in the
present invention.

[0035] In the warp sizing apparatus 1 as described
above, in the present invention, the warp sizing appara-
tus is configured to have a receiving part that is present
atleast in a range, which is a partial range from the side-
wall in the width direction and includes a presence range
ofthe sizing liquid pool in the front-rear direction, between
the sizing roll and both or one of the sidewalls of the sizing
tank in the width direction, for the purpose of suppressing
deterioration in state of the sizing liquid in the sizing tank.
The warp sizing apparatus 1 of the present embodiment
is configured to have a receiving member 50 configured
as a separate member from the sizing tank 3 and the
recovery unit (recovery box 40), and the receiving mem-
ber50is configured to have the receiving part. In addition,
the presentembodimentis an example where the receiv-
ing member 50 is each provided on both sides of the
sizing roll 11 in the width direction.

[0036] One embodiment (the present embodiment) of
the warp sizing apparatus 1 of the present invention is
described in detail, as follows. However, since each con-
figuration of both the receiving members 50 and the pe-
ripheries of the receiving members 50 is the same on
both sides of the sizing roll 11 in the width direction, only
one thereof is described below.

[0037] The receiving member 50 includes a guiding
member 51 as a receiving part configured to receive the
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sizing liquid S overflowing from the sizing liquid pool 18
and to cause the sizing liquid S to flow to an outside of
the sizing tank 3, and an attaching member 52 for attach-
ing the guiding member 51. In addition, the guiding mem-
ber 51 includes a flow part 51a configured to receive and
cause the sizing liquid S overflowing from the sizing liquid
pool 18 to flow, and a restriction part 51b configured to
restrict a flow of the sizing liquid S flowing on the flow
part 51a.

[0038] More specifically, as for the guiding member 51,
the flow part 51a has a thin plate shape, and is formed
so as to form a substantially rectangular shape, as seen
in a plate thickness direction. Specifically, the flow part
51a has a shape where one of two corners on one end-
side in a long side direction of an end surface is cham-
fered. In other words, the flow part 51aincludes a portion
(chamfered portion) 51a2 on which the chamfering has
been performed and a rectangular portion 51a1 exclud-
ing the chamfered portion 51a2, in the long side direction.
For reference, the rectangular portion 51a1 of the flow
part 51a has a shape where a portion on the chamfered
portion 51a2-side in the long side direction is slightly bent
in the plate thickness direction.

[0039] In addition, the restriction part 51b has a plate
shape having the same plate thickness as the flow part
51a, and has a shape continuous with chamfered one of
both end edges parallel to the long side direction of the
flow part 51a. However, the restriction part 51b is present
over an entire presence range of the one end edge of
the flow part 51a, and is formed to be orthogonal to an
end surface of the flow part 51a. Therefore, the restriction
part 51b includes a portion continuous with the rectan-
gular portion 51a1 of the flow part 51a, and an inclined
portion 51b1 formed to be continuous with the chamfered
portion 51a2 in a form of forming an angle (the same
angle as the chamfering) with respect to the portion.
[0040] Further, as for the attaching member 52, the
attaching member 52 is a plate-shaped member, and has
a through-hole penetrating in a plate thickness direction,
in which a screw member for attaching is inserted, on
one end-side thereof. Note that, in the present embodi-
ment, a part to which the receiving member 50 (attaching
member 52) is attached is the lateral wall 43 of the re-
covery box 40. In the receiving member 50, the guiding
member 51 described above is joined to the attaching
member 52 by welding or the like.

[0041] As for the joining of the guiding member 51 and
the attaching member 52, the guiding member 51 and
the attaching member 52 are joined in such a state that
an end surface of the flow part 51a and an end surface
of the attaching member 52 are orthogonal to each other.
Further, the joining is performed in such a form that the
end surface of the flow part 51a of the guiding member
51isinclined with respect to the vertical direction (inclined
in a lower direction from a rear side toward a front side)
in a state (attached state) where the attaching member
52 is attached to the lateral wall 43 of the recovery box
40, as described later. Note that, in the present embod-
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iment, the guiding member 51 and the attaching member
52 are joined in such a form that the other end edge of
the flow part 51a of the guiding member 51 (an end edge
opposite to the one end edge) and an end edge on the
other end-side of the attaching member 52 are matched
with each other. Therefore, the end edge on the other
end-side of the attaching member 52 is formed to follow
the end surface of the flow part 51a that is in an inclined
state in the attached state, as seen in the plate thickness
direction of the attaching member 52 (FIG. 4).

[0042] The receiving member 50 configured as de-
scribed above is in a state of being attached to the lateral
wall 43 of the recovery box 40 by screwing the screw
member inserted in the through-hole of the attaching
member 52 into a female screw hole formed in the lateral
wall 43 of the recovery box 40. Note that, as for an at-
taching position of the receiving member 50, in the ver-
tical direction, the receiving member 50 is attached so
that a lower end of the guiding member 51 (flow part51a)
provided inclined as described above is located slightly
above an upper edge of the sidewall 7 of the sizing tank 3.
[0043] Further, in the front-rear direction, the receiving
member 50 is provided so that the flow part 51a of the
guiding member 51 is present between the support shaft
12 configured to support the sizing roll 11 and the support
shaft 14 configured to support the first squeeze roll 13 in
the attached state. In other words, the flow part 51a of
the guiding member 51 of the receiving member 50 has
such a dimension in the long side direction that it can be
present between both the support shafts 12 and 14 in
the front-rear direction in the state inclined as described
above. Therefore, the receiving member 50 is provided
in such a form that a presence range of the flow part 51a
includes a presence range of the sizing liquid pool 18 in
the front-rear direction. Further, in the state where the
receiving member 50 is provided as described above,
the receiving member 50 and the sizing liquid pool 18
have a positional relationship where a presence range
of the rectangular portion 51a1 of the flow part 51a in-
cludes the presence range of the sizing liquid pool 18 in
the front-rear direction.

[0044] Further, a dimension in the short side direction
of the rectangular portion 51a1 of the flow part 51a is
larger than an interval between the lateral wall 43 of the
recovery box 40 and the sidewall 7 of the sizing tank 3
facing in the width direction, and is slightly smaller than
an interval between the lateral wall 43 of the box 40 and
the sizing roll 11 (first squeeze roll 13). Therefore, the
receiving member 50 in the attached state is present in
such a form that a part of the end surface of the flow part
51a overlaps the sizing tank 3 in the width direction in
the presence range of the sizing liquid pool 18 in the front-
rear direction.

[0045] Note that, since the flow part 51a is chamfered
on one end-side in the long side direction, as described
above, the flow part has a shape where the dimension
in the short side direction gradually decreases at the
chamfered portion 51a2. In addition, the chamfering at
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the flow part 51ais performed in such a form that the flow
part 51a is cut out from the one end edge to a position
on a slightly more outer side (the lateral wall 43-side of
the recovery box 40) than the sidewall 7 of the sizing tank
3 in the width direction in the attached state of the receiv-
ing member 50. Therefore, the inclined portion 51b1,
which is continuous with the chamfered portion 51a2, of
the restriction part 51b continuous with the flow part 51a
is present in such a form that a tip end portion thereof is
located outside the sizing tank 3 in the width direction.
[0046] According to the warp sizing apparatus 1 of the
present embodiment configured as described above, the
sizing liquid S is supplied from the supply nozzles 24 to
the sizing liquid pool 18 in the wedge-shaped area 17,
so that the sizing liquid S in the sizing liquid pool 18 over-
flows to both sides of the sizing roll 11 and the first
squeeze roll 13. However, the receiving member 50 is
provided as described above, so that the receiving mem-
ber 50 receives the overflowed sizing liquid S and guides
the same to the outside of the sizing tank 3 in the width
direction. Therefore, it is possible to prevent the sizing
liquid S overflowing from the sizing liquid pool 18 from
falling down into the sizing tank 3 (from being mixed in
the sizing liquid in the sizing tank 3). In addition, since
some of the sizing liquid S overflowing from the sizing
liquid pool 18 collides with the lateral wall 43 of the re-
covery box 40 and rebounds to the sizing tank 3-side but
the sizing liquid S is also received by the receiving mem-
ber 50, the sizing liquid is prevented from entering the
sizing tank 3.

[0047] The operations of the receiving member 50 are
more specifically described. The flow part 51a of the guid-
ing member 51 of the receiving member 50 is present in
such a form that a part of the end surface of the flow part
51a overlaps the sizing tank 3 in the width direction in
the presence range of the sizing liquid pool 18 in the front-
rear direction, as described above. Therefore, the sizing
liquid S falling down from above is received by the flow
part 51a. In addition, since the guiding member 51 has
the restriction part 51b facing toward the lateral wall 43-
side of the recovery box 40, in addition to the flow part
51a, the sizing liquid S rebounding from the lateral wall
43 as described above is also more effectively received.
[0048] Since the guiding member 51 is provided in an
inclined state, as described above, the received sizing
liquid S is caused to flow down along the end surface of
the flow part 51a. Note that, the restriction part 51b is
formed to be orthogonal to the end surface of the flow
part 51a on which the sizing liquid S flows. Therefore,
since the overflowing of the sizing liquid S flowing on the
flow part 51a toward the sizing tank 3 is restricted by the
restriction part 51b, the flowing sizing liquid S does not
flow into the sizing tank 3.

[0049] Further, the restriction part 51b of the guiding
member 51 has the inclined portion 51b1 forming an an-
gle with respect to the flowing direction of the sizing liquid
S and provided at the position of the chamfered portion
51a2, which is a lower end side of the flow part 51a with
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respect to the long side direction, and the tip end portion
of the inclined portion 51b1 is configured to be located
outside the sizing tank 3 in the width direction. Thereby,
the sizing liquid S flowing on the flow part 51a collides
with the inclined portion 51b1 and is thus guided to the
outside (recovery box 40) of the sizing tank 3. Therefore,
the sizing liquid S received by the flow part 51ais caused
to flow down along the end surface of the flow part 51a,
and is guided to the restriction part 51b and is caused to
flow to the recovery box 40.

[0050] From the above, in the receiving member 50
configured in this way, the end surface of the flow part
51afunctions as aninclined surface for causing the sizing
liquid S from the sizing liquid pool 18 to flow from an
upper position toward a lower position. In addition, an
inner end surface of the restriction part 51b of the guiding
member 51 functions as a restriction surface for restrict-
ing the sizing liquid S flowing on the inclined surface (end
surface of the flow part 51a) from flowing down into the
sizing tank 3. Further, an inner end surface of the inclined
portion 51b1 of the restriction part 51b of the guiding
member 51 functions as a guiding surface for directing
the flow of the sizing liquid S toward the outside of the
sizing tank 3.

[0051] In this way, according to the warp sizing appa-
ratus 1 of the present embodiment, the sizing liquid S
overflowing from the sizing liquid pool 18 formed in the
wedge-shaped area 17 is received by the receiving mem-
ber 50 and is guided to the outside of the sizing tank 3.
Therefore, foreign matters such as fluff and cotton fly of
warp mixed in the sizing liquid S is prevented from being
mixed in the sizing liquid in the sizing tank 3 as much as
possible. Thereby, since an amount of foreign matters
mixed in the sizing liquid S in the sizing tank 3 is reduced,
as compared to the related art, a problem that the foreign
matters mixed in the sizing liquid S in the sizing tank 3
are not discharged as expected is less likely to occur. As
a result, it is possible to suppress a state of the sizing
liquid in the sizing tank 3 from being deteriorated.
[0052] Further, when the receiving member 50 is con-
figured as a separate member from the sizing tank 3 and
the recovery box 40, like the receiving member 50 of the
present embodiment, the receiving member 50 can be
applied in aform of being later attached to the warp sizing
apparatus installed already.

[0053] 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 receiving part, in the above embodi-
ment, the warp sizing apparatus 1 includes the re-
ceiving member 50 attached to the lateral wall 43 of
the recovery box 40, and the guiding member 51 of
the receiving member 50 is provided as the receiving
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part. However, in the presentinvention, the receiving
partmay be provided to be present atleastin arange,
which is a partial range from the sidewall 4 of the
sizing tank 3 in the width direction and includes the
presence range of the sizing liquid pool 18 in the
front-rear direction, and is not limited to being con-
figured in the form of the guiding member 51 of the
above embodiment.

[0054] For example, the receiving part may be a re-
ceiving member 60 configured as shown in FIGS. 5 and
6. Specifically, the receiving member 60 is mainly con-
figured by a plate-shaped part 61 having a plate shape
and a rectangular end surface. However, the receiving
member 60 has sidewall parts 62 formed to be erected
from both side edges that are long sides of the plate-
shaped part 61. Note that, the plate-shaped part 61 of
the receiving member 60 has a dimension in a short side
direction larger than the size of the presence range of
the sizing liquid pool 18 in the front-rear direction. The
receiving member 60 is provided at a position where the
short side direction of the plate-shaped part 61 is
matched with the front-rear direction and the presence
range of the plate-shaped part 61 includes the presence
range of the sizing liquid pool 18 in the front-rear direction.
For reference, the receiving member 60 is provided at
such a position via an attaching member or the like (not
shown).

[0055] Inaddition, the receiving member 60is provided
in aninclined state so that an end edge on one end-side,
which is the sizing roll 11-side in the long side direction
of the plate-shaped part 61, is located above an end edge
on the other end-side that is the lateral wall 43-side (an
outer side in the width direction) of the recovery box 40.
Further, the receiving member 60 has such a size that
the plate-shaped part 61 can be present over a range
from an inside to an outside of the sizing tank 3 in the
long side direction of the plate-shaped part 61, as seen
from above in the provided state.

[0056] According to the receiving member 60 config-
ured in this way, the sizing liquid S from the sizing liquid
pool 18 is received by the plate-shaped part 61, and the
received sizing liquid S flows on an end surface of the
plate-shaped part 61 toward the end edge on the other
end-side and flows down to the outside of the sizing tank
3. Note that, the sizing liquid S flowing on the end surface
ofthe plate-shaped part61 is restricted from flowing down
from the side edge of the plate-shaped part 61 into the
sizing tank 3 by the sidewall parts 62. Therefore, the end
surface ofthe plate-shaped part 61 of the receiving mem-
ber 60 functions as an inclined surface for causing the
sizing liquid S from the sizing liquid pool 18 to flow from
the upper position toward the lower position, and as a
guiding surface for directing the flow of the sizing liquid
S toward the outside of the sizing tank 3. Further, aninner
surface of the sidewall part 62 functions as a restriction
surface for restricting the sizing liquid S flowing on the
inclined surface (end surface of the plate-shaped part
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61) from flowing down into the sizing tank 3.

[0057] Note that, as a receiving part, the guiding mem-
ber 51 of the receiving member 50 of the above embod-
iment and the receiving member 60 are configured to
have a restriction surface for restricting the sizing liquid
S flowing on the inclined surface from flowing down into
the sizing tank 3. However, the receiving part of the
present invention is not limited to those having such a
restriction surface. For example, when the plate-shaped
part 61 of the receiving member 60 is configured so that
a size in the front-rear direction is such a size that the
sizing liquid S received by the plate-shaped part 61 does
not flow down from both the side edges during the proc-
ess of flowing on the end surface, the restriction surface
can be omitted. Further, the restriction surface can be
omitted when a plate material provided in the same man-
ner as the plate-shaped part 61 of the receiving member
60 is formed so that an end surface thereof is an arc
surface forming an arc between both the side edges.
[0058] (2) In addition, as for the receiving part, in the
above embodiment, the guiding member 51 as the re-
ceiving part is configured as a separate member from
the recovery box 40 and the sizing tank 3, and the guiding
member 51 is attached to the lateral wall 43 of the recov-
ery box 40 by the attaching member 52. However, in the
present invention, even when the receiving part is con-
figured as the above-described separate member, the
attaching position is not limited to the lateral wall 43 of
the recovery box 40, and may also be the sidewall 7 of
the sizing tank 3.

[0059] In addition, as for the attaching of the receiving
part, in the above embodiment, the attaching is per-
formed via the attaching member 52. However, instead
of this, the receiving part may also be directly fixed to the
recovery box 40 or the sizing tank 3 by welding or the like.
[0060] Further, the receiving partis not limited to being
configured as a separate member from the recovery box
40 and the sizing tank 3, as described above, and for
example, the sizing tank 3 itself may be configured to
have a part corresponding to the receiving part. Specif-
ically, the sizing tank 3 is configured to have a plate-
shaped part that is a part formed integrally with the side-
wall 7 and protrudes from the upper edge portion of the
sidewall 7 toward the inside and oblique upper of the
sizing tank 3 (toward the sizing roll 11-side). In addition,
the plate-shaped part is formed over a range including
the presence range of the sizing liquid pool 18 in the front-
rear direction. This makes it possible to cause the plate-
shaped part to function as a receiving part. Note that, in
this case, the receiving part is present only in a range
overlapping the sizing tank 3 in the width direction. In this
way, with respect to the presence range in the width di-
rection, the receiving part of the present invention is not
limited to that thatis present up to the outside of the sizing
tank 3 as in the above embodiment, and may be any part
aslong as itis presentin a partial range from the sidewall
7 of the sizing tank 3.

[0061] Further, in the warp sizing apparatus of the
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above embodiment, the guiding member 51 as the re-
ceiving part is each provided on both sides of the sizing
roll 11 in the width direction. However, the warp sizing
apparatus according to the present invention is not lim-
ited to the configuration where the receiving parts are
provided on both sides of the sizing roll 11, and the re-
ceiving part may also be provided only on one side of the
sizing roll 11 in the width direction. However, in this case,
a configuration for preventing the overflowing is prefer-
ably adopted so as to prevent the sizing liquid S from the
sizing liquid pool 18 from overflowing from the other side
of the sizing roll 11 on which the receiving part is not
provided. For example, the warp sizing apparatus may
be configured to include a cover member having a size
that includes the presence range of the sizing liquid pool
18, when seenin the width direction, and the cover mem-
ber may be provided to cover the other side of the sizing
liquid pool 18.

[0062] (3) As for the recovery unit for recovering the
sizing liquid used for sizing, in the warp sizing apparatus
1 of the above embodiment, the sizing liquid S from the
sizing liquid pool 18 is caused to flow to the recovery box
40 via the receiving member 50, and the sizing liquid S
is caused to flow into the supply tank 22 for recovery.
That is, in the above embodiment, the recovery unit is
configured by a combination of the supply tank 22 as a
recovery tank in which the sizing liquid S is retained and
the recovery box 40 configured to function as a recovery
path for causing the sizing liquid S to flow toward the
recovery tank. However, in the present invention, the re-
covery unit may be configured only by the recovery tank,
without the recovery path. In this case, the recovery tank
(recovery unit) has a size larger than the sizing tank 3 in
the width direction and in the front-rear direction and is
provided at a position where the presence range thereof
includes the sizing tank 3, as seen from above, and the
sizing liquid S overflowing from the sizing tank 3 directly
flows down to the recovery tank.

[0063] (4) As for the warp sizing apparatus that is the
preamble, in the above embodiment, the warp sizing ap-
paratus 1 is configured in such a form that the sizing roll
11 is immersed in the sizing liquid S in the sizing tank 3
and the first and second squeeze rolls 13 and 15 are
circumscribed around the sizing roll 11 so as to sandwich
the path of the warp sheet T therebetween. However, the
warp sizing apparatus to which the present invention is
applied is not limited to such a configuration.

[0064] For example, the warp sizing apparatus may
also be configured so that the second squeeze roll is also
immersed in the sizing liquid S in the sizing tank, in ad-
dition to the sizing roll. Note that, in this case, the sizing
tank is sized to include the sizing roll and the second
squeeze roll in the front-rear direction. In addition, the
warp sizing apparatus may also be configured so that
only the second squeeze roll is immersed in the sizing
liquid S in the sizing tank. However, even in this case, in
the present invention, the sizing tank is not sized to in-
clude only the second squeeze roll in the front-rear di-
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rection, and is sized so that the rear end wall is located
behind the contact position of the sizing roll and the first
squeeze roll.

[0065] Further, in the warp sizing apparatus 1 of the
above embodiment, the two squeeze rolls 13 and 15 lo-
cated before and after the sizing roll 11 are provided so
that the shaft centers thereof are located slightly above
the shaft center of the sizing roll 11 in the vertical direc-
tion. However, in the warp sizing apparatus to which the
present invention is applied, each squeeze roll may also
be provided so that the shaft center thereof is located
substantially the same position as or slightly below the
shaft center of the sizing roll in the vertical direction. Fur-
ther, the warp sizing apparatus is not limited to the con-
figuration where the two squeeze rolls are provided sym-
metrically with respect to the sizing roll in the front-rear
direction, and the two squeeze rolls may also be provided
asymmetrically with respect to the sizing roll.

[0066] Further, in the warp sizing apparatus 1 of the
above embodiment, the device for supplying the sizing
liquid S to the supply nozzles 24 and the sizing tank 3
(supply unit 30) is a common device (sizing liquid supply
device 20). However, the warp sizing apparatus may also
be configured so that a device for supplying the sizing
liquid S to the sizing tank (supply unit) is provided sepa-
rately from a device for supplying the sizing liquid S to
the supply nozzles.

[0067] The presentinventionis notlimited to the above
embodiment, and can be variously changed without de-
parting from the gist of the present invention.

REFERENCE SIGNS LIST
[0068]

1: warp sizing apparatus
3: sizing tank

4: bottom plate

5: front end wall

6: rear end wall

7: sidewall

11: sizing roll

12: support shaft

13: first squeeze roll

14: support shaft

15: second squeeze roll
16: support shaft

17: wedge-shaped area
18: sizing liquid pool
20: sizing liquid supply device
22: supply tank

24: supply nozzle

26: pipeline

30: supply unit

40: recovery box

41: front wall

42: rear wall

43: lateral wall
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50: receiving member
51: guiding member
51a: flow part

51a1: rectangular portion
51a2: chamfered portion
51b: restriction part
51b1: inclined portion
52: attaching member
60: receiving member
61: plate-shaped part
62: sidewall part

S: sizing liquid

T: warp sheet

Claims

1. Awarp sizing apparatus (1) comprising a sizing tank
(3) having a bottom plate, front and rear end walls
(5 and 6) and left and right sidewalls (7) and config-
ured to store a sizing liquid (S); a recovery unit com-
prising a recovery tank (22) configured to recover a
sizing liquid used for sizing; a sizing roll (11) onto
which a warp sheet (T) is wound; a first squeeze roll
(13) provided on arear side with respect to the sizing
roll (11) so as to contact an outer circumference of
the sizing roll on an upstream side with respect to
an advancing direction of the warp sheet (T); a sec-
ond squeeze roll (15) provided on a front side with
respectto the sizingroll (11) so as to contact an outer
circumference of the sizing roll on a downstream side
with respect to the advancing direction; and a sizing
liquid supply device (20) configured to supply the
sizing liquid (S) so as to form a sizing liquid pool (18)
inawedge-shaped area (17) formed above a contact
position of the sizing roll (11) and the first squeeze
roll (13), wherein the sizing tank (3) is provided so
that the sizing roll (11) and/or the second squeeze
roll (15) can be immersed in the sizing liquid (S) in
the tank and the rear end wall (6) is located behind
the contact position in a front-rear direction,
characterized in that
the warp sizing apparatus (1) further comprises a
receiving part (51; 60) that is present at least in a
range, which is a partial range from the sidewall in
a width direction and includes a presence range of
the sizing liquid pool (18) in the front-rear direction,
between the sizing roll (11) and both or one of the
sidewalls (7) of the sizing tank (3) in the width direc-
tion.

2. The warp sizing apparatus according to Claim 1,
wherein the receiving part (51; 60) is configured as
a separate member from the sizing tank (3) and the
recovery unit.

3. The warp sizing apparatus according to Claim 2,
wherein the receiving part (51; 60) is provided to be
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present up to an outside of the sizing tank (3) in the
width direction.

The warp sizing apparatus according to any one of
Claims 1 to 3, wherein the receiving part (51; 60) is
configured to have an inclined surface for causing
an overflowed sizing liquid (S) overflowing from the
sizing liquid pool (18) to flow from an upper position
toward a lower position, a guiding surface for direct-
ing a flow of the overflowed sizing liquid (S) toward
an outside of the sizing tank (3), and a restriction
surface for restricting the overflowed sizing liquid (S)
flowing on the inclined surface from flowing down
into the sizing tank (3).
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