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(54) WARRP SIZING APPARATUS

(57) A warp sizing apparatus includes a first roll on
which a warp sheet is to be wound, a second roll posi-
tioned around the first roll such that a path of the warp
sheet is sandwiched between the first and the second
rolls, and a sizing liquid supply device configured to sup-
ply a sizing liquid into the nip between the first and the
second rolls. The sizing liquid supply device includes a
sizing liquid supply pipe having a pipe part extending

FIG. 1 “

along an axis direction of the first roll. The pipe part has
supply holes that penetrate through a peripheral wall of
the pipe part and are formed at intervals in the axis di-
rection. A lowest point in each of the supply holes, which
penetrates through the peripheral wall to an inner periph-
eral surface of the pipe part, is above a lowest point in
the inner peripheral surface.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a warp sizing
apparatus including a first roll on which a warp sheet is
to be wound, a second roll circumscribed around the first
roll such that a path of the warp sheet is sandwiched
between the first and the second rolls, and a size liquid
supply device configured to supply a size liquid to a cir-
cumscribed position between the first and the second
rolls, in which the size liquid supply device includes a
size liquid supply pipe whose main body is a pipe part
extending along an axis direction of the first roll, and the
pipe part has a plurality of supply holes that penetrate
through a peripheral wall of the pipe part and are formed
at intervals in the axis direction.

BACKGROUND

[0002] For example, JP2013-2029A discloses a warp
sizing apparatus for sizing a warp sheet. This warp sizing
apparatus includes a drive roll (first roll) on which a warp
sheet is wound, a first support roll (second roll) circum-
scribed around the first roll such that a path of the warp
sheet is sandwiched between the first and the second
rolls, and a size liquid supply device configured to supply
a size liquid to a circumscribed position between the first
and the second rolls from above. In this warp sizing ap-
paratus, the size liquid is supplied from the size liquid
supply device to the circumscribed position, and the warp
sheet passes between the first and the second rolls,
thereby the warp sheet sized while the extra size liquid
is squeezed from the warp sheet.

[0003] CN111254609A discloses a size liquid supply
device configured similarly to that warp sizing apparatus
in terms of arrangement of the rolls. In addition,
CN111254609A specifically discloses the size liquid sup-
ply device configured to supply a size liquid to the cir-
cumscribed position from above. This size liquid supply
device has a size liquid supply pipe extending along an
axis direction (width direction of this warp sizing appara-
tus) of the sizing roll (first roll). Both ends of the size liquid
supply pipe are connected to a supply source of the size
liquid, and the size liquid supply pipe has a plurality of
supply holes that penetrate through a peripheral wall of
the size liquid supply pipe and are formed at intervals in
the axis direction. In this warp sizing apparatus, the size
liquid is supplied from the supply source to the size liquid
supply pipe and flows out from the supply holes to the
circumscribed position.

[0004] Inthis warp sizing apparatus, each of the supply
holes is formed such that it surrounds a lowest point on
the peripheral wall of the size liquid supply pipe. That is,
in the size liquid supply pipe, each of the supply holes is
formed such that the direction in which it penetrates
through the peripheral wall coincides with that in which
the size liquid flows down from it. Therefore, the size
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liquid supplied to the size liquid supply pipe flows down
when it reaches each of the supply holes.

[0005] Since both ends of the size liquid supply pipe
are connected to the supply source as described above,
the size liquid supplied from the supply source flows to-
ward the supply hole farthest from both ends while some
of the size liquid flows down from the supply holes closer
to both ends sequentially. As a result, the farther one of
the supply holes is from both ends, the less the size liquid
reaches it and flows down from it to the circumscribed
position. If the circumscribed position far from both ends
of the size liquid supply pipe is supplied with a small
amount of the size liquid and is short of the size liquid,
part of the warp sheet passing through the circumscribed
position far from both ends may be insufficiently sized.
[0006] Therefore, an object of the present invention is
to provide a warp sizing apparatus configured to size a
warp sheet in whole reliably by equalizing the volume of
a size liquid flowing out of each supply hole.

SUMMARY

[0007] The present invention presupposes the above-
described warp sizing apparatus. The pipe part of the
size liquid supply device is formed such that a lowest
point in each of the supply holes, which penetrates
through the peripheral wall to an inner peripheral surface
of the pipe part, is above a lowest point in the inner pe-
ripheral surface.

[0008] In addition, the size liquid supply pipe may have
a discharge structure configured to discharge the size
liquid from the pipe part, and the discharge structure may
have a discharge hole that surrounds the lowest point in
the inner peripheral surface and penetrates through the
peripheral wall and a switching part configured to switch
the discharge hole between an open state and a closed
state. Further, the discharge structure may be configured
to discharge the size liquid at a position outside the first
roll in the axis direction.

[0009] In the warp sizing apparatus according to the
present invention, the size liquid supply pipe in the size
liquid supply device is configured such that the lowest
pointin each of the supply holes is above the lowest point
in the inner peripheral surface. As aresult, since the size
liquid supplied from the supply source to the pipe part is
retained in the pipe part (until the liquid level reaches the
lowest point in each of the supply holes), it does not flow
out even when it reaches each of the supply holes in the
axis direction. The size liquid flows down from each of
the supply holes when the liquid level exceeds the lowest
pointin each of the supply holes. Therefore, the size liquid
flows down substantially simultaneously from each of the
supply holes, and the outflow of the size liquid from each
of the supply holes is equalized. Since the size liquid is
supplied to the circumscribed position substantially uni-
formly in the axis direction, the warp sheet in whole can
be sufficiently sized.

[0010] In addition, if the size liquid supply pipe having
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the discharge structure that includes the discharge hole
surrounding the lowest point in the inner peripheral sur-
face of the pipe part and the switching part configured to
switch the discharge hole between the open and the
closed states, it becomes possible to discharge the size
liquid in the pipe part outside easily after the warp sizing
apparatus is stopped. Specifically, since the size liquid
supply pipe stores the size liquid in the pipe part, it is
preferable that the size liquid in the pipe part be dis-
charged outside to prevent the size liquid from being so-
lidified if the warp sizing apparatus is stopped (particu-
larly, over a long period of time). The size liquid supply
pipe 30, which has the discharge structure 35 including
the discharge hole 36 and the switching part 38 as de-
scribed above, enables easy discharge of the size liquid
S from the pipe unit 31 when the switching part 38 is
switched. Further, if the discharge structure is configured
to discharge the size liquid at a position outside the sizing
roll in the width direction, it becomes possible to collect
the size liquid discharged from the pipe part more easily.

BRIEF DESCRIPTION OF DRAWINGS

[0011] Exemplary embodiments of the present disclo-
sure will be described in detail based on the following
figures, wherein:

FIG. 1 is a side view of a warp sizing apparatus ac-
cording to an embodiment of the present invention;
FIG. 2 is a front view of the warp sizing apparatus;
FIG. 3is a cross-sectional view of a size liquid supply
pipe taken along aline A-A shownin FIG. 2 according
to an embodiment of the present invention; and
FIG. 4 is a cross-sectional view of the size liquid sup-
ply pipe taken along a line B-B shown in FIG. 2.

DESCRIPTION OF EMBODIMENTS

[0012] Inthefollowing, awarp sizing apparatus accord-
ing to an embodiment of the present invention will be
described with reference to FIGS. 1 to 4.

[0013] Awarp sizing apparatus 1includes a sizing tank
3 in which a size liquid S is stored, a sizing roll 11 on
which awarp sheet T is to be wound and that isimmersed
in the size liquid S, and a first squeeze roll 13 and a
second squeeze roll 15 that are circumscribed around
the sizing roll 11. The warp sizing apparatus 1 further
includes a size liquid supply device 20 configured to sup-
ply the size liquid S from above to a circumscribed posi-
tion between the sizing roll 11 and the first squeeze roll
13. Note that, in the present embodiment, the sizing roll
11 corresponds to the first roll, and the first squeeze roll
13 corresponds to the second roll.

[0014] The sizing roll 11 is a roll on which the warp
sheet T is to be wound and is rotatably supported on a
frame (not shown) of the warp sizing apparatus 1 by sup-
port shafts 12 attached to both ends of the sizing roll 11.
Lower part of the sizing roll 11 is immersed in the size
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liquid S stored in the sizing tank 3.

[0015] Note that, the warp sizing apparatus 1 includes
adrive mechanism (not shown) configured to rotationally
drive the sizing roll 11. Therefore, the sizing roll 11 is
rotationally driven actively to advance the warp sheet T.
The warp sheet T is immersed in and is impregnated with
the size liquid S with the warp sheet T being wound on
and being guided by the sizing roll 11.

[0016] The second squeeze roll 15 is a roll configured
to squeeze the size liquid S from the warp sheet T im-
pregnated therewith and is installed in front of the sizing
roll 11. In addition, the second squeeze roll 15 is rotatably
supported on the frame by support shafts 16 attached to
both ends of the second squeeze roll 15 such that an
axis direction of the second squeeze roll 15 coincides
with that of the sizing roll 11 (width direction of the warp
sizing apparatus 1). Note that, the second squeeze roll
15 is supported on the frame by the intermediacy of a
pressing mechanism (not shown) and is pressed against
and is circumscribed around the sizing roll 11. Therefore,
the second squeeze roll 15 passively rotate as the sizing
roll 11 actively rotates.

[0017] The warp sheet T wound on the sizing roll 11
passes between the sizing roll 11 and the second
squeeze roll 15 and is then pulled out. When passing
between the sizing roll 11 and the second squeeze roll
15, the size liquid S extra is squeezed from the warp
sheet T impregnated with the size liquid S.

[0018] The first squeeze roll 13 is installed behind the
sizing roll 11. The first squeeze roll 13 is rotatably sup-
ported on the frame by support shafts 14 attached to both
ends of the first squeeze roll 13 such thatan axis direction
of first squeeze roll 13 coincides with the width direction.
The first squeeze roll 13 is rotatably supported on the
frame by the intermediacy of the pressing mechanism
and is pressed against and is circumscribed around the
sizing roll 11. Therefore, the first squeeze roll 13 is pas-
sively rotate as the sizing roll 11 actively rotates. Note
that, since the first squeeze roll 13 is circumscribed
around the sizing roll 11 as described above, a wedge-
shaped region, or a wedge-shaped gap, is formed be-
tween the sizing roll 11 and the first squeeze roll 13
(above the circumscribed position).

[0019] Further, the size liquid supply device 20 config-
ured to supply the size liquid S to the wedge-shaped gap
is installed above the wedge-shaped region. The size
liquid supply device 20 includes a size liquid supply pipe
30 that extends along the axis direction of the sizing roll
11 and has a plurality of supply holes 32 formed at inter-
vals in the axis direction, and nozzle units 40, each of
which is provided for corresponding one of the supply
holes 32 and is attached to the size liquid supply pipe 30.
[0020] Specifically, the size liquid supply pipe 30 has,
as a main body, a pipe part 31 having a pipe body and
closures (not shown) configured to close both ends of
the pipe body. The pipe part 31 is longer than the width
of the sizing roll 11. The size liquid supply pipe 30 is
installed above the wedge-shaped region such that an
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axis direction of the pipe part 31 is parallel to the width
direction. That s, the pipe part 31 extends along the axis
direction of the sizing roll 11. Note that, as for a front-rear
direction of the warp sizing apparatus 1, the size liquid
supply pipe 30 is installed in a position slightly closer to
the first squeeze roll 13 than to the circumscribed position
as seen from the width direction. In addition, as for the
width direction, the size liquid supply pipe 30 is installed
such that the center of the pipe part 31 substantially co-
incides with that of the sizing roll 11. Therefore, the size
liquid supply pipe 30 extends over the sizing roll 11 in
the width direction.

[0021] Note that, the size liquid supply pipe 30 is at-
tached by brackets or the like (not shown). A supply pipe
7 is connected to one end of the pipe part 31 of the size
liquid supply pipe 30, and the size liquid S is supplied
from a supply source 5 via the supply pipe 7.

[0022] In addition, the size liquid supply pipe 30 has a
plurality of supply holes 32 that penetrate through a pe-
ripheral wall to an outer peripheral surface 31a of the
pipe part 31 and are formed at intervals in the width di-
rection. Further, the size liquid supply pipe 30 has cylin-
drical attachment portions 33, each of which protrudes
radially from the outer peripheral surface 31a around cor-
responding one of the supply holes 32. The inside of the
pipe part 31 and that of the attachment portions 33 are
connected by the supply holes 32.

[0023] Each of the nozzle unit 40 is attached to corre-
sponding one of the attachment portions 33 of the size
liquid supply pipe 30. Each of the nozzle units 40 includes
an elbow 41 attached to the attachment portion 33 and
a nozzle 42 attached to the elbow 41. In the warp sizing
apparatus 1, the size liquid S is supplied from the supply
source 5 to the pipe part 31 of the size liquid supply pipe
30 and is jetted from a tip of the nozzles 42 to the wedge-
shaped region. Therefore, a size liquid pool 18 in which
the size liquid S is retained is formed in the wedge-
shaped region.

[0024] The warp sheet T is wound on and is guided by
the first squeeze roll 13, passes between the sizing roll
11 and the first squeeze roll 13, and is then wound onto
the sizing roll 11. Then, the warp sheet T passes through
the size liquid pool 18 formed between the first squeeze
roll 13 and the sizing roll 11, and the size liquid S is im-
pregnated in the warp sheet T. When the warp sheet T
that has been impregnated with the size liquid S passes
between the sizing roll 11 and the first squeeze roll 13,
the size liquid S extra is squeezed from the warp sheet T.
[0025] The warp sizing apparatus 1 further includes a
collection box 50 configured to receive the size liquid S
overflowing the sizing tank 3 as the size liquid S is sup-
plied to the sizing tank 3. The collection box 50 is installed
below the sizing tank 3 and has a box shape whose upper
part is opened. In the collection box 50, the length be-
tween a front wall 51 and a rear wall 52 is longer than
that of the sizing tank 3 in the front-rear direction, and
the length between a left wall 53 and a right wall 54 is
longer than that of the sizing tank 3 in the width direction.
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The size liquid S overflowing the sizing tank 3 toward the
sizing roll 11 and the first squeeze roll 13 as the size
liquid S is supplied to the size liquid pool 18 in the wedge-
shaped region is received by the collection box 50. Note
that, the size liquid S received by the collection box 50
flows into and is collected in a collection tank 60.
[0026] In the warp sizing apparatus 1 according to the
presentinvention, the size liquid supply pipe is configured
such that the lowest point in each of the supply holes,
which penetrate through the peripheral wall to the inner
peripheral surface, is above the lowest point in the inner
peripheral surface. In the present embodiment, each of
the supply holes 32 is formed on a front side of the pipe
part 31 (faces in a direction from the first squeeze roll 13
to the sizing roll 11).

[0027] Specifically, each of the supply holes 32 is
formed such that its axis is substantially parallel to a hor-
izontal direction and passes through the center of the
pipe part 31 in an upper-lower direction. In addition, the
inner diameter of each of the supply holes 32 is smaller
than that of the pipe part 31.

[0028] Therefore,in the size liquid supply pipe 30, each
of the supply holes 32 is above a lower end of the inner
peripheral surface 31b of the peripheral wall of the pipe
part 31. Thatis, as shown in FIG. 3, the lowest point (first
position P1) in each of the supply holes 32, which pen-
etrate through the peripheral wall to the inner peripheral
surface 31b of the pipe part 31, is above the lowest point
(second position P2) in the inner peripheral surface 31b.
[0029] According to the warp sizing apparatus 1 of the
present embodiment, the size liquid S supplied from the
supply source 5 to the pipe part 31 of the size liquid supply
pipe 30 is retained in the pipe part 31 until the liquid level
of the size liquid S reaches the first position P1 and flows
through the attachment portions 33 via the supply holes
32 to the nozzles 42 at the tip of the nozzle units 40 when
the liquid level exceeds the first position P1. Since the
axis of the pipe part 31 is parallel to the width direction
(horizontal direction) as described above, the liquid level
in the pipe part 31, which fluctuates as the size liquid S
is supplied to the pipe part 31, remains substantially uni-
form in the width direction. Therefore, the size liquid S
flows down substantially simultaneously from each of the
supply holes 32, and the outflow of the size liquid S from
each of the supply holes 32 is equalized. Since the size
liquid S is supplied to the circumscribed position substan-
tially uniformly in the axis direction, the warp sheet T in
whole can be sufficiently sized.

[0030] In addition, the size liquid supply pipe 30 of the
warp sizing apparatus 1 according to the present embod-
iment has a discharge structure 35 configured to dis-
charge the size liquid S from the pipe part 31 (see FIG.
4). The discharge structure 35 includes a discharge hole
36 penetrating through the peripheral wall of the pipe part
31, adischarge part 37 protruding radially from a periph-
ery of the discharge hole 36, and a switching part 38
configured to switch the discharge hole 36 between an
open state, in which the discharge hole 36 is connected
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to outside, and a closed state, in which the discharge
hole 36 is disconnected from outside.

[0031] As for the discharge structure 35, the discharge
hole 36 is formed at a lower side of the pipe part 31, and
its axis is parallel to the upper-lower direction. Specifi-
cally, the axis of the discharge hole 36 passes substan-
tially through the lowest point (second position P2) in the
inner peripheral surface 31b of the pipe part 31 as seen
from the upper-lower direction. That is, the discharge
hole 36 surrounds the lowest point (second position P2)
in the inner peripheral surface 31b of the pipe part 31.
As for the width direction, the discharge hole 36 is formed
in the pipe part 31 between the sizing roll 11 and one of
the left and the right walls 53 of the collection box 50.
[0032] The discharge part 37 having a cylindrical
shape is formed in the size liquid supply pipe 30 such
that it protrudes radially (downward) from the periphery
of the discharge hole 36 of the outer peripheral surface
31a of the pipe part 31. The switching part 38 is attached
to the tip of the discharge part 37. Note that, the switching
part 38 is a ball valve in the present embodiment. Its inlet
communicates with the discharge part 37 and its outlet
38a is directly below the discharge part 37. Therefore,
the outlet 38a of the switching part 38 is also between
one of the left and the right walls 53 of the collection box
50 and the sizing roll 11 in the width direction. That is,
the outlet 38a does not overlap with the sizing roll 11 in
the width direction.

[0033] Since the size liquid supply pipe 30 has the dis-
charge structure 35, the discharge hole 36 can be
switched between the open and the closed state by
switching the switching part 38 in order to switch the dis-
charge. Therefore, after the warp sizing apparatus 1 is
stopped, the size liquid S in the pipe part 31 can be easily
discharged.

[0034] Specifically, if the size liquid supply pipe 30
stores the size liquid S in the pipe part 31, it is preferable
that the size liquid S in the pipe part 31 be discharged to
prevent the size liquid S from being solidified if the warp
sizing apparatus 1 is stopped (particularly, over a long
period of time). The size liquid supply pipe 30, which has
the discharge structure 35 including the discharge hole
36 and the switching part 38 as described above, enables
easy discharge of the size liquid S from the pipe unit 31
when the switching part 38 is switched. In addition, since
the discharge structure 35 is configured to discharge the
size liquid S at a position outside the sizing roll 11 in the
width direction, it is possible to collect the size liquid S
discharged from the pipe part 31 more easily.

[0035] Inthe above, awarp sizing apparatus according
to an embodiment (hereinafter, referred to as the "above
embodiment") has been described. However, the present
invention is not limited thereto, and other embodiments
(modified embodiments) to be described in the following
can be conceivable.

[0036] (1)As forthe size liquid supply pipe, the present
invention requires that the lowest point in each of the
supply holes is above the lowest point in the inner pe-
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ripheral surface of the pipe part. In addition, in the above
embodiment, each of the supply holes 32 penetrating
through the front side of the peripheral wall of the pipe
part 31 is formed such that its axis is substantially parallel
to the horizontal direction and passes through the center
of the pipe part 31 in the upper-lower direction, and the
inner diameter of each of the supply holes 32 is smaller
than that of the pipe part 31. Therefore, the size liquid
supply pipe 30 of the above embodiment satisfies the
requirements. However, the supply hole is not limited to
the above embodiment as long as the size liquid supply
pipe 30 of the warp sizing apparatus satisfies the require-
ments.

[0037] Forexample,inthe size liquid supply pipe, each
of the supply holes may be formed such that its axis is
off the center of the pipe part in the upper-lower direction.
In addition, each of the supply holes may be formed such
thatits axis inclines from the horizontal direction. Further,
the supply holes may be formed on a rear side of the pipe
part.

[0038] Inthe presentinvention, the pipe partof the size
liquid supply pipe is not limited to one having a circular
cross-sectional shape as in the above embodiment. For
example, the pipe part may have an elliptical or polygonal
cross-sectional shape.

[0039] (2) As for the size liquid supply device, the size
liquid supply device 20 of the above embodiment is con-
figured such that the pipe part 31 of the size liquid supply
pipe 30 has the attachment portions 33, each of which
radially protrudes from corresponding one of the supply
holes 32, the nozzle unit 40 is attached to each of the
attachment portions 32, and the size liquid S is supplied
from the nozzle units 40. However, in the present inven-
tion, the size liquid supply device may be configured to
supply the size liquid S directly from the size liquid supply
pipe (pipe part) without the nozzle units. In this case, the
size liquid supply device (size liquid supply pipe) may
have no cylindrical portion protruding radially such as the
attachment portion 33 of the above embodiment. In this
case, the size liquid is supplied directly from the supply
holes formed in the pipe part.

[0040] (3) As for the discharge structure, in the above
embodiment, the size liquid supply pipe 30 has the dis-
charge structure 35 that is configured to discharge the
size liquid S in the pipe part 31 and includes the discharge
hole 36, the discharge part 37, and the switching part 38.
In addition, the discharge structure 35 is formed such
that the discharge hole 36 is between one of the left and
the right walls 53 of the collection box 50 and the sizing
roll 11 in the width direction, and the size liquid S is dis-
charged directly below the discharge hole 36. However,
even if the size liquid supply pipe has a discharge struc-
ture, the discharge structure is not limited to the above
embodiment.

[0041] For example, the discharge structure may be
configured to discharge the size liquid S between the
sizing roll 11 and the other of the left and the right walls
54 of the collection box 50 in the width direction. In ad-
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dition, the discharge structure is not limited to one con-
figured to discharge the size liquid S at a position outside
the sizing roll 11 in the width direction and may be con-
figured to discharge the size liquid S at a position within
the sizing roll 11 in the width direction. Further, in the size
liquid supply pipe, a plurality of the discharge structures
may be provided in the width direction.

[0042] In the discharge structure, the switching part
configured to switch the discharge hole between the open
and the closed states is not limited to the ball valve as in
the above embodiment and may be a cover detachably
attached to the discharge portion. In addition, the dis-
charge structure is not limited to one including the dis-
charge hole 36 penetrating through the peripheral wall
of the pipe part 31 as in the above embodiment. For ex-
ample, the size liquid supply pipe may be configured such
that the closures provided at both ends of the pipe body
of the pipe part is detachable from the pipe body. Note
that, in the warp sizing apparatus of the presentinvention,
it is not essential that the size liquid supply pipe has a
structure configured to discharge the size liquid in the
pipe part.

[0043] (4) As for the warp sizing apparatus presup-
posed, in the above embodiment, the warp sizing appa-
ratus 1 is configured such that the sizing roll 11 is im-
mersed in the size liquid S in the sizing tank 3 and the
first squeeze roll 13 and the second squeeze roll 15 are
circumscribed around the sizing roll 11 to sandwich the
path of the warp sheet T between the sizing roll 11 and
the first squeeze 13 and between the sizing roll 11 and
the second squeeze roll 15. However, the warp sizing
apparatus according to the present invention is not lim-
ited thereto.

[0044] Forexample, the warp sizing apparatus may be
configured such that the second squeeze rollisimmersed
in the size liquid S in the sizing tank similarly to the sizing
roll. In this case, the sizing tank should be larger to ac-
commodate the sizing roll and the second squeeze roll
in the front-rear direction. In addition, the warp sizing ap-
paratus may be configured such that only the second
squeeze roll isimmersed in the size liquid S stored in the
sizing tank.

[0045] Thepresentinventionis notlimited to the above
embodiment, and a variety of modification can be made
within the gist of the present invention.

Claims
1. A warp sizing apparatus (1) comprising:

a first roll (11) on which a warp sheet (T) is to
be wound;

a second roll (13) circumscribed around the first
roll (11) such that a path of the warp sheet (T)
is sandwiched between the firstroll (11) and the
second roll (13); and

a size liquid supply device (20) configured to
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supply a size liquid (S) to a circumscribed posi-
tion between the first roll (11) and the second
roll (13), wherein

the size liquid supply device (20) includes a size
liquid supply pipe (30) whose main body is a
pipe part (31) extending along an axis direction
of the first roll (11),

the pipe part (31) has a plurality of supply holes
(32) that penetrate through a peripheral wall of
the pipe part (31) and are formed at intervals in
the axis direction, and

a lowest point (P1) in each of the supply holes
(32), which penetrates through the peripheral
wall to an inner peripheral surface (31b) of the
pipe part (31), is above a lowest point (P2) in
the inner peripheral surface (31b).

2. The warp sizing apparatus according to claim 1,
wherein

the size liquid supply pipe (30) has a discharge
structure (35) configured to discharge the size
liquid (S) from the pipe part (31), and

the discharge structure (35) has:

a discharge hole (36) that surrounds the
lowest point (P2) in the inner peripheral sur-
face (31b) and penetrates through the pe-
ripheral wall; and

a switching part (38) configured to switch
the discharge hole (36) between an open
state and a closed state.

3. The warp sizing apparatus according to claim 2,
wherein
the discharge structure (35) is configured to dis-
charge the size liquid (S) at a position outside the
first roll (11) in the axis direction.



FIG. 1

EP 4 249 659 A1

-
w

N

51




FIG. 2

20

40

EP 4 249 659 A1

\
/

15

ﬁ—
w)

O

b

(@
—

:

4
N/
l

)
[

"N
N/

kS
N/




EP 4 249 659 A1

[T T s

4% B LE

Lo/ =\®

qre

/ Bl¢
\ 8% cc
1%

Id It /

0€
& 94




EP 4 249 659 A1

B8¢

47 LE
9¢

ad

qle

\\ Bl¢
It c¢
0y
[¢

0¢

y Old

10



10

15

20

25

30

35

40

45

50

55

EP 4 249 659 A1

9

des

Europdisches
Patentamt

European
Patent Office

Office européen

brevets

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 23 15 9432

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
Y IT UA20 164 038 A1l (T M T MANENTI S R L) 1 INV.
1 December 2017 (2017-12-01) DO06B1/14
A * page 1, line 9 - page 2, line 20; page 2,3
5, line 1 - page 12, line 6;
claims; figures *
Y US 4 907 426 A (WOOD ROBERT F [US] ET AL) 1
13 March 1990 (1990-03-13)
A * column 7, line 31 - line 53; claims; 2,3
figures *
A EP 3 792 286 Al (BENNINGER AG MASCHF [CH]) |1-3
17 March 2021 (2021-03-17)
* paragraphs [0001], [0002], [0066] -
[0070]; claims; figure 1 *
A CN 112 695 473 A (SHANDONG BINZHOU LOFTEX |1-3
IND CO LTD) 23 April 2021 (2021-04-23)
* paragraphs [0020] - [0025]; claims;
figures *
_____ TECHNICAL FIELDS
SEARCHED (IPC)
A CN 108 589 113 A (HUZHOU YONGBANG TEXTILE |1-3
WEAVING CO LTD) DO6B
28 September 2018 (2018-09-28)
* paragraphs [0009] - [0017]; claims;
figures *
1 The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
§ Munich 13 July 2023 Clivio, Eugenio
j=3
:\T_ CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
P} E : earlier patent document, but published on, or
b4 X : particularly relevant if taken alone after the filing date
[ Y : particularly relevant if combined with another D : document cited in the application
e document of the same category L : document cited for other reasons
Z Atechnological BACKGroUNd e e
Q@ O : non-written disclosure & : member of the same patent family, corresponding
o P :intermediate document document
o
w

1"




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 4 249 659 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 23 15 9432

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

13-07-2023
Patent document Publication Patent family Publication
cited in search report date member(s) date
IT UA20164038 Al 01-12-2017
US 4907426 A 13-03-1990 CA 1310173 C 17-11-1992
us 4907426 A 13-03-1990
EP 3792286 Al 17-03-2021 EP 3792286 Al 17-03-2021
EP 4031584 Al 27-07-2022
Us 2022332851 A1l 20-10-2022
WO 2021052805 Al 25-03-2021
CN 112695473 A 23-04-2021 NONE
CN 108589113 A 28-09-2018 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

12




EP 4 249 659 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 JP 2013002029 A [0002] * CN 111254609 A [0003]

13



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

