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(57) The present invention lessens the releasing re-
sistance between the opening of the injection-molded
mesh part of a mesh filter and the opening forming pin
of the injection-molding mold and reduces the stress
caused on the opening forming pin.

The third cavity part 17 for forming a filter part of the
mesh filter is provided with the opening forming pins 21
of the same number as that of openings for forming a
plurality of regular-octagonal openings of the filter part.
The opening forming pins 21 are formed in plurality at
regular intervals along X-axis direction and Y-axis direc-
tion, in which a diameter of an inscribed circle 22 of the
regular octagon is made equivalent to the dimension be-
tween the adjacent opening forming pins 21, 21 along
X-axis direction and along Y-axis direction. The interval
between a first line and a second line adjacent to the first
line of the opening forming pins 21 formed in plurality at
regular intervals along a direction at 45° with respect to
the X-axis direction is equivalent to the interval between
a third line and a fourth line adjacent to the third line of
the opening forming pins 21 formed in plurality at regular
intervals along the a direction at 135° with respect to the
X-axis direction.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an injection-
molding method for a mesh filter used for filtering a for-
eign substance in a fluid, an injection-molding mold used
for injection-molding the mesh filter, and the mesh filter.

BACKGROUND ART

[0002] For example, a mesh filter is provided to a mid-
dle of an oil pipe in a fuel supply pipe, lubrication device,
or the like that is connected to a fuel injection device of
an automobile so as to filter out a foreign substance from
a fluid such as a fuel or oil.
[0003] Fig. 10 shows a conventional mesh filter 100.
Fig. 10A is a front view of the conventional mesh filter
100, Fig. 10B is a side view of the conventional mesh
filter 100, Fig. 10C is a cross-sectional view of the mesh
filter 100 taken along line A8-A8 of Fig. 10A, and Fig.
10D is an enlarged view of a part B4 of Fig. 10A. Also,
Fig. 10E is a cross-sectional view of a mold 101 for illus-
trating a first stage in a forming method of the conven-
tional mesh filter 100, and Fig. 10F is a cross-sectional
view of the mold 101 for illustrating a second stage in the
forming method of the conventional mesh filter 100.
[0004] The conventional mesh filter 100 shown in Figs.
10A to D includes: a mesh member 103 through which
an oil can pass and on which a plurality of openings 102
which can filter out a foreign substance (such as metal
powder and dust) of a predefined size are formed; a resin
inner cylinder 104 installed along an inner circumferential
edge of the mesh member 103; and a resin outer cylinder
105 installed along an outer circumferential edge of the
mesh member 103. The mesh member 103 is in a hollow
disk-like shape in planar view and formed by braiding
nylon fibers 106 in a grid-like manner, and rectangular
openings 102 are formed between the braided nylon fib-
ers 106.
[0005] Such a conventional mesh filter 100 is insert-
molded as shown in Figs. 10E to F. First, a first mold 107
and a second mold 108 are opened and the mesh mem-
ber 103 is placed on a pedestal 111 in a cavity 110 of
the first mold 107 (see Fig. 10E). Then, the second mold
108 is pressed against the first mold 107 (the first mold
107 and the second mold 108 are clamped), the mesh
member 103 is interposed between a pressing part 112
of the second mold 108 and the pedestal 111 of the first
mold 107, and a cavity 110 is formed for molding an inner
cylinder 104 and an outer cylinder 105 on a mold-match-
ing surface 113 side of the first mold 107 and the second
mold 108. Then, a melted resin is injected from a gate
(not shown) into the cavity 110 to integrally form the resin
inner cylinder 104 on an inner circumferential edge of the
mesh member 103 and to integrally form the outer cylin-
der 105 on an outer circumferential edge of the mesh
member 103 (see Fig. 10F). Such a technique of insert-

molding a mesh filter 100 has been conventionally widely
known (see patent documents 1, 2).
[0006] However, the conventional mesh filter 100
shown in Figs. 10A to D is produced by insert molding,
and an additional process for storing the mesh member
103 in a predetermined position in the cavity 110 is need-
ed, thus requiring an increased number of production
processes, compared to the case where a whole body is
integrally formed by injection molding (see Fig. 10E). Al-
so, in the conventional mesh filter 100 shown in Figs.
10A to D, nylon fibers 106 braided in a grid-like manner
are easily displaced and a shape and area (cross-sec-
tional area of a flow path through which a fluid passes)
of the openings 102 are easily varied, thus easily causing
variation in filter performance (performance of removing
a foreign substance of a predefined grain size or more).
[0007] Therefore, the applicant of the present applica-
tion has developed a mesh filter 200 as shown in Fig. 11
in order to solve the above-described problems of the
conventional insert-molded mesh filter 100 (see patent
document 3). Fig. 11A is a front view of a mesh filter 200,
Fig. 11B is a side view of the mesh filter 200, Fig. 11C is
a rear view of the mesh filter 200, Fig. 11D is a cross-
sectional view of the mesh filter 200 taken along a line
A9-A9 of Fig. 11A, Fig. 11E is an enlarged view of a part
B5 (a partially enlarged view of a filter part) of Fig. 11A,
Fig. 11F is a cross-sectional view taken along a line A10-
A10 of Fig. 11E, and Fig. 11G is a cross-sectional view
taken along a line A11-A11 of Fig. 11E.
[0008] An entire body of the mesh filter 200 shown in
Fig. 11 is integrally formed by injection molding, and a
filter part 203 is integrally formed between an inner cyl-
inder 201 and an outer cylinder 202. Also, the filter part
203 is configured to have openings 206 between adja-
cent horizontal bars 204, 204 and adjacent vertical bars
205, 205 that are perpendicular and adjacent to the hor-
izontal bars 204, 204. Each of the openings 206 is formed
in a square shape in planar view.
[0009] Fig. 12 shows an injection-molding mold 207
for injection-molding such a conventional mesh filter 200.
As shown in Fig. 12, in the injection-molding mold 207,
a cavity 212 is formed on a side of a mold-matching sur-
face 211 of a first mold 208 and a second mold 210. The
cavity 212 includes: a first cavity part 213 for forming the
inner cylinder 201 of the mesh filter 200; a second cavity
part 214 for forming the outer cylinder 202 of the mesh
filter 200; and a third cavity part 215 for forming the filter
part 203 of the mesh filter 200. Also, in the third cavity
part 215, bar-like opening forming pins 216 of the same
number as that of the openings 206 are formed for form-
ing the openings 206. Further, each of the opening form-
ing pin 216 is formed in a thin and long square-bar shape
with a square-shaped tip surface 216a and a height L6
from a base end to the tip surface 216a is 0.3 mm same
as the thickness L6 of the filter part 203.
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PRIOR ART DOCUMENTS

Patent Documents

[0010]

Patent Document 1 : Japanese Unexamined Utility
Model Application Publication No. 5-44204

Patent Document 2 : Japanese Unexamined Patent
Application Publication No. 2007-1232

Patent Document 3 : Japanese Unexamined Patent
Application Publication No. 2015-61742

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0011] In the mesh filter 200 that is injection-molded
using the injection-molding mold 207 as such, a plurality
of points on the inner cylinder 201 in a circumferential
direction and a plurality of points on the outer cylinder
202 in a circumferential direction are pressed by a tip end
surface of an ejector pin 217 when the mesh filter is re-
leased from the cavity 212 of the injection-molding mold
207. And, a releasing resistance between the opening
206 of the filter part 203 and the opening forming pin 216
of the injection-molding mold 207 tends to increase as
the opening forming pin 216 forming the opening 206 of
the filter part 203 is thinned. In this case, in the mesh
filter 200, the filter part 203 deforms so as to be convex
in a direction opposite to an extending direction of the
ejector pin 217, and tends to cause a large stress on the
thin and long opening forming pin 216 (see Fig. 12D).
Therefore, the injection-molding mold 207 of the conven-
tional mesh filter 200 requires highly-skilled labor in op-
erational control during mold-releasing of the mesh filter
200.
[0012] Thus, the present invention provides an injec-
tion-molding method for a mesh filter, an injection-mold-
ing mold, and the mesh filter which can lessen the re-
leasing resistance between the opening of the injection-
molded mesh part and the opening forming pin of the
injection-molding mold and reduce the stress caused on
the opening forming pin.

SOLUTIONS TO THE PROBLEMS

[0013] The present invention relates to an injection-
molding method for a mesh filter 1 molded in a cavity 14
of an injection-molding mold 11. In the present invention,
the cavity 14 for forming the mesh filter 1 includes: a first
cavity part 15 for forming a cylindrical inner cylinder 2 of
the mesh filter 1; a second cavity part 16 for forming a
cylindrical outer cylinder 3 of the mesh filter 1 surrounding
the inner cylinder 2; and a third cavity part 17 for forming
the filter part 4 of the mesh filter 1 connecting an outer

circumferential surface 2a of the inner cylinder 2 and an
inner circumferential surface 3a of the outer cylinder 3.
The third cavity part 17 is formed along an X-Y plane, in
which the X-Y plane is an imaginary plane perpendicular
to the center axis 18 of the first cavity part 15, and is
provided with the opening forming pins 21 for forming the
plurality of regular-octagonal openings 6 which are
through holes that open in the front and back surfaces
of the filter part 4. The opening forming pins 21 stand
perpendicularly to the X-Y plane, have a regular-octag-
onal shape thereof when projected on the X-Y plane, are
formed in plurality at regular intervals along X-axis direc-
tion on the X-Y plane and formed in plurality at regular
intervals along Y-axis direction on the X-Y plane, and are
configured such that a diameter of an inscribed circle 22
of the regular-octagonal shape is made equivalent to the
dimension between the adjacent opening forming pins
21, 21 along X-axis direction and equivalent to the di-
mension between the adjacent opening forming pins 21,
21 along Y-axis direction, thereby forming the opening
forming pins in plurality at regular intervals along a direc-
tion at 45° with respect to the X-axis direction and in plu-
rality at regular intervals along a direction at 135° with
respect to the X-axis direction. Also, the interval between
a first line and a second line adjacent to the first line of
the opening forming pins 21 formed in plurality at regular
intervals along the 45°-direction is equivalent to the in-
terval between a third line and a fourth line adjacent to
the third line of the opening forming pins 21 formed in
plurality at regular intervals along the 135°-direction. In
this configuration, the melted resin injected in the first
cavity part 15 flows in a gap between the opening forming
pins 21, 21 of the third cavity part 17, and then filled in
the second cavity part 16.
[0014] The present invention relates to an injection-
molding mold 11 of the mesh filter 1. In the present in-
vention, the cavity 14 for forming the mesh filter 1 in-
cludes: a first cavity part 15 for forming a cylindrical inner
cylinder 2 of the mesh filter 1; a second cavity part 16 for
forming a cylindrical outer cylinder 3 of the mesh filter 1
surrounding the inner cylinder 2; and a third cavity part
17 for forming the filter part 4 of the mesh filter 1 con-
necting an outer circumferential surface 2a of the inner
cylinder 2 and an inner circumferential surface 3a of the
outer cylinder 3. The third cavity part 17 is formed along
an X-Y plane, in which the X-Y plane is an imaginary
plane perpendicular to the center axis 18 of the first cavity
part 15, and is provided with the opening forming pins 21
for forming the plurality of regular-octagonal openings 6
which are through holes that open in the front and back
surfaces of the filter part 4. The opening forming pins 21
stand perpendicularly to the X-Y plane, have a regular-
octagonal shape thereof when projected on the X-Y
plane, are formed in plurality at regular intervals along
X-axis direction on the X-Y plane and formed in plurality
at regular intervals along Y-axis direction on the X-Y
plane, and are configured such that a diameter of an in-
scribed circle 22 of the regular-octagonal shape is made
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equivalent to the dimension between the adjacent open-
ing forming pins 21, 21 along X-axis direction and equiv-
alent to the dimension between the adjacent opening
forming pins 21, 21 along Y-axis direction, thereby form-
ing the opening forming pins in plurality at regular inter-
vals along a direction at 45° with respect to the X-axis
direction and in plurality at regular intervals along a di-
rection at 135° with respect to the X-axis direction. Also,
the interval between a first line and a second line adjacent
to the first line of the opening forming pins 21 formed in
plurality at regular intervals along the 45°-direction is
equivalent to the interval between a third line and a fourth
line adjacent to the third line of the opening forming pins
21 formed in plurality at regular intervals along the 135°-
direction. Further, in the present invention, the gate 20
for injecting the melted resin is arranged in the first cavity
part 15 in such a manner that the melted resin injected
in the first cavity part 15 flows in a gap between the open-
ing forming pins 21, 21 of the third cavity part 17, and the
melted resin flown in the third cavity part 17 is then filled
in the second cavity part 16.
[0015] The present invention relates to the mesh filter
1 integrally including: a cylindrical inner cylinder 2; a cy-
lindrical outer cylinder 3 surrounding the inner cylinder
2; and a filter part 4 connecting an outer circumferential
surface 2a of the inner cylinder 2 and an inner circum-
ferential surface 3a of the outer cylinder 3. The filter part
4 is formed along an X-Y plane, in which the X-Y plane
is an imaginary plane perpendicular to the center axis 5
of the inner cylinder 2, and is provided with a plurality of
openings 6 having a regular-octagonal opening edge in
the X-Y plane and being through holes that open in the
front and back surfaces thereof. The openings 6 are
formed in plurality at regular intervals along X-axis direc-
tion on the X-Y plane and formed in plurality at regular
intervals along Y-axis direction on the X-Y plane, and are
configured such that a diameter of an inscribed circle 7
of the regular-octagonal shape is made equivalent to the
dimension between the adjacent openings 6, 6 along X-
axis direction and equivalent to the dimension between
the adjacent openings 6, 6 along Y-axis direction, thereby
forming the opening forming pins in plurality at regular
intervals along a direction at 45° with respect to the X-
axis direction and in plurality at regular intervals along a
direction at 135° with respect to the X-axis direction. Also,
the interval between a first line and a second line adjacent
to the first line of the openings 6 formed in plurality at
regular intervals along the 45°-direction is equivalent to
the interval between a third line and a fourth line adjacent
to the third line of the openings 6 formed in plurality at
regular intervals along the 135°-direction.

EFFECTS OF THE INVENTION

[0016] According to the present invention, at the time
of releasing the mesh filter after injection molding, the
releasing resistance between the openings of filter part
of mesh filter and the opening forming pins is smaller

than in the case where the shape of the openings of filter
part is rectangular. As a result, according to the present
invention, the stress caused on the opening forming pins
of the injection-molding mold can be reduced, which can
improve durability of the injection-molding mold and fa-
cilitate an operational control of the injection-molding
mold at the time of releasing the mesh filter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Fig. 1 shows a mesh filter according to the first em-
bodiment of the present invention. Fig. 1A is a front
view of the mesh filter, Fig. 1B is a side view of the
mesh filter, Fig. 1C is a rear view of the mesh filter,
and Fig. 1D is a cross-sectional view of the mesh
filter taken along a line A1-A1 of Fig. 1A.

Fig. 2 shows a mesh filter according to the first em-
bodiment of the present invention. Fig. 2A is an en-
larged view of a part B1 of Fig. 1A (a partially en-
larged view of the mesh filter), Fig. 2B is a cross-
sectional view taken along a line A2-A2 of Fig. 2A (a
partially enlarged cross-sectional view of the mesh
filter), and Fig. 2C is a cross-sectional view taken
along a line A3-A3 of Fig. 2A (a partially enlarged
cross-sectional view of the mesh filter).

Fig. 3 shows a comparison between a regular-oc-
tagonal opening of a filter part according to the first
embodiment of the present invention and a square
opening of a filter part according to the conventional
example. Fig. 3A is an enlarged view of a regular-
octagonal opening according to the present embod-
iment, and Fig. 3B is an enlarged view of a square
opening according to the conventional example.

Fig. 4 shows an injection-molding mold used for an
injection molding of a mesh filter according to the
first embodiment of the present invention. Fig. 4A is
a vertical cross-sectional view of the injection-mold-
ing mold, Fig. 4B is an enlarged view of a part B2 of
Fig. 4A, Fig. 4C shows a first variation of a protrusion
for forming an opening (corresponding to Fig. 4B),
and Fig. 4D shows a second variation of a protrusion
for forming an opening (corresponding to Fig. 4D).

Fig. 5 shows an injection-molding mold used for an
injection molding of a mesh filter according to the
first embodiment of the present invention. Fig. 5A is
a partially enlarged plan view of a second mold
viewed from F1 direction of Fig. 4B, Fig. 5B is a cross-
sectional view of the second mold taken along a line
A4-A4 of Fig. 5A, and Fig. 5C is a cross-sectional
view of the second mold taken along a line A5-A5 of
Fig. 5A.
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Fig. 6 shows a mesh filter according to the second
embodiment of the present invention. Fig. 6A is a
front view of the mesh filter, Fig. 6B is a side view of
the mesh filter, Fig. 6C is a rear view of the mesh
filter, and Fig. 6D is a cross-sectional view of the
mesh filter taken along a line A6-A6 of Fig. 6A.

Fig. 7 shows an injection-molding mold used for an
injection molding of a mesh filter according to the
second embodiment of the present invention, and is
a cross-sectional view corresponding to Fig. 4A.

Fig. 8 shows a mesh filter according to the third em-
bodiment of the present invention. Fig. 8A is a front
view of the mesh filter, Fig. 8B is a side view of the
mesh filter, Fig. 8C is a rear view of the mesh filter,
and Fig. 8D is a cross-sectional view of the mesh
filter taken along a line A7-A7 of Fig. 8A.

Fig. 9 shows an injection-molding mold used for an
injection molding of a mesh filter according to the
third embodiment of the present invention. Fig. 9A
is a cross-sectional view of the injection-molding
mold, Fig. 9B is an enlarged view of a part B2 of Fig.
9A, Fig. 9C shows a first variation of an opening form-
ing pin for forming an opening, and Fig. 9D shows a
second variation of an opening forming pin for form-
ing an opening.

Fig. 10 shows a mesh filter according to first conven-
tional example. Fig. 10A is a front view of the mesh
filter, Fig. 10B is a side view of the mesh filter, Fig.
10C is a cross-sectional view of the mesh filter taken
along a line A8-A8 of Fig. 10A, Fig. 10D is an en-
larged view of a part B4 of Fig. 10A, Fig. 10E is a
cross-sectional view of an injection-molding mold for
illustrating a first stage in a forming method of the
mesh filter, and Fig. 10F is a cross-sectional view of
the injection-molding mold for illustrating a second
stage in the forming method of the mesh filter.

Fig. 11 shows a mesh filter according to second con-
ventional example. Fig. 11A is a front view of the
mesh filter, Fig. 11B is a side view of the mesh filter,
Fig. 11C is a rear view of the mesh filter, Fig. 11D is
a cross-sectional view of the mesh filter taken along
line A9-A9 of Fig. 11A, Fig. 11E is an enlarged view
of a part B5 (a partially enlarged view of a filter part)
of Fig. 11A, Fig. 11F is a cross-sectional view taken
along a line A10-A10 of Fig. 11E, and Fig. 11G is a
cross-sectional view taken along a line A11-A11 of
Fig. 11E.

Fig. 12 shows an injection-molding mold used for an
injection molding of a mesh filter according to second
conventional example. Fig. 12A is a cross-sectional
view of the injection-molding mold, Fig. 12B is an
enlarged view of a part B6 of Fig. 12A, Fig. 12C is a

partially enlarged plan view of a second mold viewed
from F3 direction of Fig. 12B, and Fig. 12D is a sim-
plified view of a deformation state during mold-re-
lease of the mesh filter.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0018] In the following, embodiments of the present
invention are described in detail by reference to draw-
ings.

[First embodiment]

[0019] Figs. 1 and 2 show a mesh filter 1 according to
the first embodiment of the present invention. Fig. 1A is
a front view of a mesh filter 1, Fig. 1B is a side view of
the mesh filter 1, Fig. 1C is a rear view of the mesh filter
1, and Fig. 1D is a cross-sectional view of the mesh filter1
taken along a line A1-A1 of Fig. 1A. Also, Fig. 2A is an
enlarged view of a part B1 of Fig. 1A (a partially enlarged
view of the mesh filter 1), Fig. 2B is a cross-sectional
view taken along a line A2-A2 of Fig. 2A (a partially en-
larged cross-sectional view of the mesh filter 1), and Fig.
2C is a cross-sectional view taken along a line A3-A3 of
Fig. 2A (a partially enlarged cross-sectional view of the
mesh filter 1).
[0020] As shown in these figures, the mesh filter 1 in-
tegrally includes: a cylindrical inner cylinder 2 (an inner
frame); a cylindrical outer cylinder 3 concentric with the
inner cylinder 2 (an outer frame surrounding the inner
frame), and a filter part 4 connecting an outer circumfer-
ential surface 2a of the inner cylinder 2 and an inner cir-
cumferential surface 3a of the outer cylinder 3 along a
radial direction. Also, an entire body of the mesh filter 1
is integrally formed of synthetic resin material (for exam-
ple, nylon-6,6, polyacetal (POM), polyphenylene sulfide
(PPS)). Such a mesh filter 1 is provided, for example, to
a fuel supply pipe connected to a fuel injection device of
an automobile, and the inner cylinder 2 and the outer
cylinder 3 are installed to the fuel supply pipe or the like
via a seal member (not shown) so as to avoid, during
use, a leakage of the fuel (fluid) passing through the filter
part 4.
[0021] The mesh filter is formed such that, for example,
an outer diameter of the inner cylinder 2 is 10 mm, an
outer diameter of the outer cylinder 3 is 16 mm, a thick-
ness of the inner cylinder 2 is 1 mm, and a thickness of
the outer cylinder 3 is 1 mm. It is to be noted that the
values related to the inner cylinder 2 and the outer cyl-
inder 3 are shown as examples for ease of understanding
of the mesh filter according to the present embodiment,
and can be appropriately changed depending on the con-
dition of use and the like.
[0022] The inner cylinder 2 and the outer cylinder 3
have the same length L1 along a center axis 5, in which
one end surfaces 2b, 3b in a direction along the center
axis 5 are both located on the same imaginary plane per-
pendicular to the center axis 5, and the other end surfaces
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2c, 3c in a direction along the center axis 5 are both lo-
cated on the same imaginary plane perpendicular to the
center axis 5. It is to be noted that the relationship be-
tween the inner cylinder 2 and the outer cylinder 3 is not
limited to the present embodiment but can be modified
according to an installation state of the mesh filter 1 and
can have different dimensions in a direction along the
center axis 5 of the inner cylinder 2 and the outer cylinder
3, and also the one end surface 2b in the direction along
the center axis 5 of the inner cylinder 2 may be configured
so as to be displaced from the one end surface 3b in the
direction along the center axis 5 of the outer cylinder 3.
Also, the other end surface 2c in the direction along the
center axis 5 of the inner cylinder 2 may be configured
so as to be displaced from the other end surface 3c in
the direction along the center axis 5 of the outer cylinder 3.
[0023] The filter part 4 is formed along an X-Y plane,
in which the X-Y plane is an imaginary plane perpendic-
ular to the direction along the center axis 5 of the inner
cylinder 2. Also, the filter part 4 is provided with a plurality
of openings 6 having a regular-octagonal opening edge
in the X-Y plane and being through holes that open in
the front and back surfaces thereof. The openings 6 are
formed in plurality at regular intervals along X-axis direc-
tion on the X-Y plane and formed in plurality at regular
intervals along Y-axis direction on the X-Y plane, and are
configured such that a diameter D1 of an inscribed circle
of the regular-octagonal shape is made equivalent to the
dimension L2 between the adjacent openings 6, 6 along
X-axis direction and equivalent to the dimension L3 be-
tween the adjacent openings 6, 6 along Y-axis direction,
thereby forming the opening forming pins in plurality at
regular intervals along a direction at 45° with respect to
the X-axis direction and in plurality at regular intervals
along a direction at 135° with respect to the X-axis direc-
tion. Also, the interval L4 between a first line and a second
line adjacent to the first line of the openings 6 formed in
plurality at regular intervals along the 45°-direction is
equivalent to the interval L5 between a third line and a
fourth line adjacent to the third line of the openings 6
formed in plurality at regular intervals along the 135°-
direction. It is to be noted that the filter part 4 is configured
to connect center portions in a direction along the center
axis 5 of the inner cylinder 2 and the outer cylinder 3 in
a radial direction, but not limited to this, the filter part 4
may be positioned closer to one end in the direction along
the center axis 5 of the inner cylinder 2 and the outer
cylinder 3 or closer to the other end in the direction along
the center axis 5 of the inner cylinder 2 and the outer
cylinder 3.
[0024] For example, in the filter part 4, the diameter of
the inscribed circle 7 of the regular-octagonal opening 6
is 0.1 mm, the dimension L2 between the adjacent open-
ings 6, 6 along the X-axis direction is 0.1 mm, the dimen-
sion L3 between the adjacent openings 6, 6 along the Y-
axis direction is 0.1 mm, the interval L4 between a first
line and a second line adjacent to the first line of the
openings 6 formed in plurality at regular intervals along

the 45°-direction is 0.04 mm, and the interval L5 between
a third line and a fourth line adjacent to the third line of
the openings 6 formed in plurality at regular intervals
along the 135°-direction is 0.04 mm. Also, the thickness
L6 (the dimension along the Z-axis direction) of the filter
part 4 is 0.3 mm. It is to be noted that the values related
to the filter part 4 are shown as examples for ease of
understanding of the mesh filter 1 according to the
present embodiment, and can be appropriately changed
depending on the condition of use and the like.
[0025] Fig. 3 shows a comparison between a regular-
octagonal opening 6 of a filter part 4 according to the
present embodiment and a square opening 8(206) of a
filter part 203 according to the conventional example. Fig.
3A is an enlarged view of a regular-octagonal opening 6
according to the present embodiment, and Fig. 3B is an
enlarged view of a square opening 8(206) according to
the conventional example.
[0026] As shown in Fig. 3, in the case where the diam-
eter D1 of the inscribed circle 7 of the regular-octagonal
opening 6 and the diameter D2 of the inscribed circle 10
of the square opening 8(206) are equivalent (D1=D2), a
variance of a length of foreign substances to be filtered
out by the regular-octagonal opening 6 is 1 to 1.08, while
those by the square opening 8(206) is 1 to 1.41. Thus,
the regular-octagonal opening 6 shows smaller variance
in the length of foreign substances to be filtered out com-
pared to that of the square opening 8(206), and therefore
shows better filtering property of foreign substances.
[0027] Figs. 4 and 5 show an injection-molding mold
11 of the mesh filter 1 according to the present embodi-
ment. In this Fig. 4, Fig. 4A is a vertical cross-sectional
view of the injection-molding mold 11, and Fig. 4B is an
enlarged view of a part B2 of Fig. 4A (a partially enlarged
cross-sectional view of the injection-molding mold 11).
Also, Fig. 5A is a partially enlarged plan view of a second
mold 13 viewed from F1 direction of Fig. 4B, Fig. 5B is a
cross-sectional view of the second mold 13 taken along
a line A4-A4 of Fig. 5A, and Fig. 5C is a cross-sectional
view of the second mold 13 taken along a line A5-A5 of
Fig. 5A.
[0028] As shown in Fig. 4A, in the injection-molding
mold 11, a cavity 14 for injection-molding the mesh filter
1 is formed on a side of a mold-matching surface of a
first mold 12 and a second mold 13. The cavity 14 in-
cludes: a cylindrical first cavity part 15 for forming the
inner cylinder 2 of the mesh filter 1; a cylindrical second
cavity part 16 for forming the outer cylinder 3 of the mesh
filter 1; and a hollow disk-like third cavity part 17 for form-
ing the filter part 4 of the mesh filter 1. Also, in the first
mold 12, six gates 20, being opened to the one end sur-
face 15a side in a direction along the center axis 18 of
the first cavity part 15, are installed at regular intervals
along a circumferential direction of the first cavity part 15
(see gate marks 20a in Fig. 1 C).
[0029] The third cavity part 17 of the second mold 13
is formed along an X-Y plane, in which the X-Y plane is
an imaginary plane perpendicular to the center axis 18
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of the first cavity part 15, and is provided with the opening
forming pins 21 of the same number as that of the open-
ings 6 for forming the plurality of regular-octagonal open-
ings 6 which are through holes that open in the front and
back surfaces of the filter part 4 (see Fig. 4B, Fig. 5). The
opening forming pins 21 formed in the third cavity part
17 stand perpendicularly to the X-Y plane, have a regular-
octagonal shape thereof when projected on the X-Y plane
(the shape in planar view), and are formed in plurality at
regular intervals along X-axis direction on the X-Y plane
and formed in plurality at regular intervals along Y-axis
direction on the X-Y plane. The opening forming pins 21
are configured such that a diameter D1 of an inscribed
circle 22 of the regular-octagonal shape is made equiv-
alent to the dimension L2 between the adjacent opening
forming pins 21, 21 along X-axis direction and equivalent
to the dimension L3 between the adjacent opening form-
ing pins 21, 21 along Y-axis direction, thereby forming
the opening forming pins in plurality at regular intervals
along a direction at 45° with respect to the X-axis direction
and in plurality at regular intervals along a direction at
135° with respect to the X-axis direction. Also, the interval
L4 between a first line and a second line adjacent to the
first line of the opening forming pins 21 formed in plurality
at regular intervals along the 45°-direction is equivalent
to the interval L5 between a third line and a fourth line
adjacent to the third line of the opening forming pins 21
formed in plurality at regular intervals along the 135°-
direction. Further, in the opening forming pins 21, the
height dimension L6 thereof (the dimension L6 along the
Z-axis direction in Fig. 4B, Figs. 5B to C) is formed to
correspond to the thickness dimension L6 of the filter part
4. While the present embodiment shows an aspect where
the gates 20 opening in the cavity 14 are provided at six
positions at regular intervals along a circumferential di-
rection of the first cavity part 15 as an example, the gates
20 may be provided, without limitation, at two or more
positions according to an outer diameter dimension of
the first cavity part 15 or the like. Also, a ring gate may
be provided instead of the plurality of the gates 20.
[0030] The opening forming pins 21 of the third cavity
part 17 having such a configuration is formed using two
types of processing tools. That is, in the third cavity part
17 of the injection-molding mold 11, a plurality of hori-
zontal grooves 23 parallel with the X-axis are formed at
regular intervals by using a first processing tool (not
shown), and a plurality of vertical grooves 24 parallel with
the Y-axis are formed at regular intervals by using the
first processing tool. Then, in the third cavity part 17 of
the injection-molding mold 11, a plurality of first diagonal
grooves 25 extending in a direction at 45° with respect
to the X-axis are formed at regular intervals by using a
second processing tool (not shown), and a plurality of
second diagonal grooves 26 extending in a direction at
135° with respect to the X-axis (a direction perpendicular
to the first diagonal grooves 25) are formed at regular
intervals by using the second processing tool. Thus, the
opening forming pins 21 of the third cavity part 17 is easily

formed by transferring the first processing tool along the
X-axis direction, transferring the first processing tool
along the Y-axis direction, transferring the second
processing tool along the direction at 45° with respect to
the X-axis direction, and transferring the second process-
ing tool along the direction at 135° with respect to the X-
axis direction. For example, the horizontal grooves 23
and the vertical grooves 24 are formed using the first
processing tool so as to have 0.1 mm of groove width
(L2, L3) and 0.3 mm of groove depth (L6). Also, the first
diagonal groove 25 and the second diagonal groove 26
are formed using the second processing tool so as to
have 0.04 mm of groove width (L4, L5) and 0.3 mm of
groove depth (L6). Here, transferring the first processing
tool in the X-axis direction and Y-axis direction involves
transferring (moving) a table on which the injection-mold-
ing mold 11 is fixed against the first processing tool along
the X-axis direction and Y-axis direction. Also, transfer-
ring the second processing tool in the direction at 45°
and in the direction at 135° with respect to the X-axis
direction involves transferring (moving) a table on which
the injection-molding mold 11 is fixed against the second
processing tool while being rotated at 45° and 135° with
respect to the X-axis direction.
[0031] In the injection-molding mold 11 having such a
structure, as shown in Fig. 4A, while the first mold 12 and
the second mold 13 are mold-clamped, the melted syn-
thetic resin material is injected into the first cavity 15 from
the plurality of gates 20. The synthetic resin material in
a melted state injected in the first cavity part 15 is filled
in the first cavity part 15, and then flows in a radial manner
from the first cavity part 15 into the third cavity part 17.
The synthetic resin material in a melted state flown in the
third cavity part 17 flows in a gap between the opening
forming pins 21, 21 to fill the third cavity part 17. Here,
as shown in Fig. 5, the synthetic resin material in a melted
state in the third cavity part 17 flows rapidly in directions
along the horizontal groove 23, vertical groove 24, the
first diagonal groove 25, and the second diagonal groove
26. Meanwhile, as shown in Fig. 12C, in the third cavity
part 215 of the conventional injection-molding mold 207
in which a cross-sectional shape of the opening forming
pins 216 is rectangular, though the synthetic resin mate-
rial in a melted state flows rapidly in directions along the
horizontal groove 220 and the vertical groove 221, no
grooves corresponding to the first diagonal groove 25
and the second diagonal groove 26 as in the third cavity
part 17 of the injection-molding mold 11 according to the
present embodiment are formed, and thus the synthetic
resin material in a melted state flows between the open-
ing forming pins 216 in a diagonal direction in a zigzag
manner. As a result, in the injection-molding mold 11 ac-
cording to the present embodiment as shown in Figs. 4
and 5, a flowing distance of the melted resin in the third
cavity part 17 is shortened and a filling speed of the syn-
thetic resin material in a melted state into the third cavity
part 17 is accelerated compared to the conventional in-
jection-molding mold 207 as shown in Fig. 12, which pre-
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vents a short shot and allows an injection molding of the
mesh filter 1 having a larger filter part 4 in area.
[0032] Next, the synthetic resin material in a melted
state filled in the third cavity part 17 flows into the second
cavity part 16 to fill the second cavity part 16. Then, the
injection-molding mold 11 in which the synthetic resin
material in a melted state is filled entirely in the cavity 14
is cooled with a pressure in the cavity 14 being main-
tained at a predetermined pressure. Then, the second
mold 13 is released (mold-opened) from the first mold 12
in a - C direction, and the mesh filter 1 in the cavity 14 is
pushed out from the cavity 14 by an ejector pin (not
shown) to take out the injection-molded mesh filter 1 from
the injection-molding mold 11 (see Fig. 1). Here, com-
pared to the conventional injection-molding mold 206 as
shown in Fig. 12, the injection-molding mold 11 according
to the present embodiment shows smaller releasing re-
sistance between the opening forming pins 21 and the
openings 6 of the mesh filter 1, which reduces the stress
caused on the opening forming pins 1 and thus improves
durability.
[0033] Then, in the injection-molding mold 11 accord-
ing to the present embodiment, the second mold 13 in a
mold-opened state is moved in a + C direction (a direction
moving closer to the first mold 12), where the second
mold 13 is pressed against the first mold 12 so that the
first mold 12 and the second mold 13 are mold-clamped,
thereby completing one cycle of an injection molding of
the mesh filter 1.
[0034] Fig. 4C shows a first variation of the opening
forming pins 21 for forming the openings 6 of the filter
part 4. As shown in Fig. 4C, the opening forming pins 21
for forming the openings 6 of the filter part 4 may be
formed not in a region for forming the third cavity part 17
of the second mold 13 but may be formed only in a region
for forming the third cavity part 17 of the first mold 12.
[0035] Fig. 4D shows a second variation of the opening
forming pins 21 for forming the openings 6 of the filter
part 4. As shown in Fig. 4D, the opening forming pins 21
for forming the openings 6 of the filter part 4 may be
formed to have a portion for forming the third cavity part
17 of the first mold 12 and a portion for forming the third
cavity part 17 of the second mold 13 separately there-
from. In this second variation, the height dimension of
respective opening forming pins 21A, 21B in the first mold
12 and the second mold 13 are made to have a half of
the height dimension L6 (L6/2) of the opening forming
pins 21 according to the above embodiment and the first
variation. Also, at the time of mold-clamping of the first
mold 12 and the second mold 13, a top surface of the
opening forming pin 21A and a top surface of the opening
forming pin 21B are matched to each other.
[0036] In the present embodiment, at the time of re-
leasing the mesh filter 1 after injection molding, the re-
leasing resistance between the regular-octagonal open-
ings 6 of filter part 4 of mesh filter 1 and the opening
forming pins 21 is smaller than in the case where the
shape of the openings 6 of filter part 4 is rectangular. As

a result, according to the present embodiment, the stress
caused on the opening forming pins 21 of the injection-
molding mold 11 can be reduced, which can improve
durability of the injection-molding mold 11 and facilitate
an operational control of the injection-molding mold at
the time of releasing the mesh filter.
[0037] Also, in the mesh filter 1 according to the present
embodiment, since the shape of the openings 6 of the
filter part 4 is regular-octagonal, a variance in the size of
foreign substances to be filtered out is smaller compared
to the conventional example in which the shape of the
openings 6 of the filter part 4 is square, and therefore
better filtering property is obtained.
[0038] Further, in the injection-molding mold 11 ac-
cording to the present embodiment, the synthetic resin
material in a melted state in the third cavity part 17 for
forming the filter part 4 flows rapidly in directions along
the horizontal groove 23, vertical groove 24, the first di-
agonal groove 25, and the second diagonal groove 26
(see Fig. 5), a flowing distance of the melted resin in the
third cavity part 17 is shortened compared to the conven-
tional injection-molding mold 207 as shown in Fig. 12.
As a result, in the injection-molding mold 11 according
to the present embodiment, a filling speed of the synthetic
resin material in a melted state into the third cavity part
17 is accelerated compared to the conventional injection-
molding mold 207 as shown in Fig. 12, which prevents a
short shot and allows an injection molding of the mesh
filter 1 having a larger filter part 4 in area.
[0039] Also, in the third cavity part 17 of the injection-
molding mold 11 according to the present embodiment,
a plurality of horizontal grooves 23 parallel with the X-
axis are formed at regular intervals by using a first
processing tool, a plurality of vertical grooves 24 parallel
with the Y-axis are formed at regular intervals by using
the first processing tool, a plurality of first diagonal
grooves 25 extending in a direction at 45° with respect
to the X-axis are formed at regular intervals by using a
second processing tool, and a plurality of second diago-
nal grooves 26 extending in a direction at 135° with re-
spect to the X-axis (a direction perpendicular to the first
diagonal grooves 25) are formed at regular intervals by
using a second processing tool. As a result, in the injec-
tion-molding mold 11 according to the present embodi-
ment, the regular-octagonal opening forming pins 21 of
the third cavity part 17 are easily formed by transferring
the first processing tool along the X-axis direction, trans-
ferring the first processing tool along the Y-axis direction,
transferring the second processing tool along the direc-
tion at 45° with respect to the X-axis direction, and trans-
ferring the second processing tool along the direction at
135° with respect to the X-axis direction.

[Second embodiment]

[0040] Fig. 6 shows a mesh filter 1 according to the
second embodiment of the present invention. In the mesh
filter 1 according to the present embodiment as shown
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in Fig. 6, the same reference numbers are used to rep-
resent the same parts in the mesh filter 1 according to
the first embodiment, and any explanations redundant
with that of the mesh filter 1 according to the first embod-
iment are omitted. Fig. 6A is a front view of a mesh filter
1, Fig. 6B is a side view of the mesh filter 1, Fig. 6C is a
rear view of the mesh filter 1, and Fig. 6D is a cross-
sectional view of the mesh filter 1 taken along a line A6-
A6 of Fig. 6A.
[0041] In the mesh filter 1 according to the present em-
bodiment, an inner filter part 27 is formed on a radially
inward side of the inner cylinder 2 from a center axis 5
of the inner cylinder 2 to an inner circumferential surface
2d of the inner cylinder 2. The inner filter part 27 is formed
in the same manner as the filter part 4 of the mesh filter
1 according to the first embodiment (see Fig. 2A and Fig.
3A). Here, an enlarged view of a part B1 in the filter part
4 of the mesh filter 1 shown in Fig. 6A corresponds to
Fig. 2A. Also, an enlarged view of a part B3 in the inner
filter part 27 of the mesh filter 1 shown in Fig. 6A corre-
sponds to Fig. 2A. It is to be noted that, in the mesh filter
1 according to the present embodiment, when a grain
size of foreign substances to be filtered out by the inner
filter part 27 is different from a grain size of foreign sub-
stances to be filtered out by the filter part 4, an opening
area of the opening 6 (inner opening) of the inner filter
part 27 may be different from that of the opening 6 of the
filter part 4 depending on a grain side of foreign substanc-
es to be filtered out.
[0042] Fig. 7 shows an injection-molding mold 11 used
for an injection molding of a mesh filter 1 according to
the present embodiment, which is a cross-sectional view
corresponding to Fig. 4A. It is to be noted that, in the
injection-molding mold 11 shown in Fig. 7, the same ref-
erence numbers are used to represent the same parts in
the injection-molding mold 11 in Fig. 4A, and any expla-
nations overlapped with that of the injection-molding
mold 11 in Fig. 4A are omitted.
[0043] In the injection-molding mold 11 shown in Fig.
7, a fourth cavity part 28 for forming the inner filter part
27 is formed on a radially inward side of the first cavity
part 15 for forming the cylindrical inner cylinder 2. Also,
in the same manner as the opening forming pins 21 for
forming the openings 6 of the filter part 4 as shown in
Fig. 5, a plurality of opening forming pins (inner opening
forming pins) 21 for forming the openings 6 of the inner
filter part 27 are formed in the fourth cavity part 28.
[0044] In the injection-molding mold 11 according to
the present embodiment, when the synthetic resin ma-
terial in a melted state is injected from the gate 20 that
opens to the first cavity part 15, the synthetic resin ma-
terial in a melted state flows from the first cavity part 15
into the third cavity part 17 and the fourth cavity part 28
to integrally and highly-accurately injection-mold a whole
body (cylindrical inner cylinder 2, cylindrical outer cylin-
der 3, filter part 4, and inner filter part 27).

[Third embodiment]

[0045] Fig. 8 shows a mesh filter 1 according to the
third embodiment of the present invention. Fig. 8A is a
front view of a mesh filter 1, Fig. 8B is a side view of the
mesh filter 1, Fig. 8C is a rear view of the mesh filter 1,
and Fig. 8D is a cross-sectional view of the mesh filter 1
taken along a line A7-A7 of Fig. 8A.
[0046] As shown in Fig. 8, the mesh filter 1 integrally
includes: a disk-like or solid round bar-like center part
30; a cylindrical outer cylinder 3 (outer frame) concentric
with a center axis 5 of the center part 30 and positioned
so as to surround the center part 30; and a filer part 4
connecting an outer circumferential surface 30a of the
center part 30 and an inner circumferential surface 3a of
the outer cylinder 3 in a radial direction. In the mesh filter
1 according to the present embodiment, the filter part 4
is configured in the same manner as the filter part 4 of
the mesh filter 1 according to the first embodiment, except
that the center part 30 is replaced with the inner cylinder
2 of the mesh filter 1 according to the first embodiment
and the shape of the outer cylinder 3 is different from that
of the outer cylinder 3 of the mesh filter 1 according to
the first embodiment.
[0047] The center part 30 includes a gate 31 for injec-
tion molding opening thereto, and has an outer diameter
dimension of the size the same as or larger than an inner
diameter dimension of the opening of the gate 31 (see
gate marks 31a in Fig. 8C, and Fig. 9). This center part
30 is cut off from the gate 31 for injection molding upon
completion of the injection molding and before taking out
the injection-molded mesh filter 1 from the injection-mold-
ing mold 11, and thus the center part 30 is configured to
have a thickness dimension that is not damaged by the
force caused at the time of cutting off the gate 31 (see
Fig. 9). A surface 30b of the center part 30 projects from
a surface 4a of the filter part 4 in a direction along the
center axis 5 (+Z-axis direction). Also, a back surface
30c of the center part 30 projects from a back surface 4b
of the filter part 4 in a direction along the center axis 5
(-Z-axis direction).
[0048] In the outer cylinder 3, one end surface 3b
projects from the surface 30b of the center part 30 in a
direction along the center axis 5 (+Z-axis direction), while
the other end surface 3c projects from the back surface
30c of the center part 30 in a direction along the center
axis 5 (-Z-axis direction). Also, the outer cylinder 3 con-
tains the filter part 4 and the center part 30 on a radial
inward side thereof. It is to be noted that the shape of the
outer cylinder 3 is optionally changed (for example,
changed to a width-across flats shape or a hexagonal
shape) depending on a structure of an installment mem-
ber (for example, a supply pipe channel of oil for control-
ling a hydraulic control device) to which the mesh filter 1
is installed.
[0049] The filter part 4 is formed along an X-Y plane,
in which the X-Y plane is an imaginary plane perpendic-
ular to the direction along the center axis 5 of the center
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part 30, and the part B1 in Fig. 8A is formed in the same
manner as the part B1 in Fig. 1A. As shown in Fig. 2 (in
the same manner as the filter part 4 of the mesh filter 1
according to the first embodiment), the filter part 4 is pro-
vided with a plurality of regular-octagonal openings 6.
[0050] It is to be noted that, while the mesh filter 1 in
Fig. 8B is formed right-left symmetric with respect to a
center line 32 in a width direction of the outer cylinder 3,
the filter part 4 and the center part 30 may be displaced
in a direction along the center axis 5 with respect to the
center line 32 in a width direction (+Z-axis direction or
-Z-axis direction). Also, in the mesh filter 1 in Fig. 8B,
either the filter part 4 or the center part 3 may be displaced
in a direction along the center axis 5 with respect to the
center line 32 in a width direction of the outer cylinder 3
(+Z-axis direction or -Z-axis direction).
[0051] Fig. 9 shows an injection-molding mold 11 used
for an injection molding of the mesh filter 1 according to
the present embodiment. Fig. 9A is a cross-sectional
view of the injection-molding mold 11 corresponding to
Fig. 4A. Also, Fig. 9B is an enlarged view of a part B2 of
Fig. 9A corresponding to Fig. 4B.
[0052] As shown in Fig. 9, in the injection-molding mold
11, a cavity 14 for injection-molding the mesh filter 1 is
formed on a side of a mold-matching surface of a first
mold 12 and a second mold 13. The cavity 14 includes:
a disk-like first cavity part 15 for forming a center part 30
of the mesh filter 1; a cylindrical second cavity part 16
for forming the outer cylinder 3 of the mesh filter 1; and
a hollow disk-like third cavity part 17 for forming the filter
part 4 of the mesh filter 1. Also, the first mold 12 includes
a gate 31 being opened to the one end surface 15a side
in a direction along the center axis 18 of the first cavity
part 15 at one position at a center of the first cavity part
15 (see a gate mark 31a in Fig. 8C). Also, in a part for
forming the third cavity part 17 of the second mold 13, a
plurality of opening forming pins 21 (of the same number
as that of the openings 6) are formed for forming the
regular-octagonal openings 6 (see Fig 5). In the same
manner as the opening forming pins 21 of the injection-
molding mold 11 according to the first embodiment as
shown in Fig. 5, the opening forming pins 21 has a reg-
ular-octagonal shape in planar view (the shape viewed
from F2 direction in Fig. 9B), and is formed in a dimension
which can form the regular-octagonal openings 6. In the
present embodiment, as shown in Fig. 5, the third cavity
part 17 is formed in the same manner as the third cavity
part 17 of the injection-molding mold 11 according to the
first embodiment, and the opening forming pins 21 are
formed in the same manner as the opening forming pins
21 of the injection-molding mold 11 according to the first
embodiment. While the present embodiment shows an
aspect where the gate 31 opening in the cavity 14 is pro-
vided at one position at a center of the first cavity part 15
as an example, the gates 20 may be provided, without
limitation, at two or more positions depending on an outer
diameter dimension of the first cavity part 15 or the like.
[0053] In the injection-molding mold 11 having such a

structure, as shown in Fig. 9A, the resin in a melted state
is injected into the cavity 14 from the gate 31 while the
first mold 12 and the second mold 13 are mold-clamped,
and then the injection-molding mold is cooled down with
a pressure in the cavity 14 being maintained at a prede-
termined pressure. Then, the gate 31 is cut off from the
injection-molded product (mesh filter 1) in the cavity 14,
the second mold 13 is released (mold-opened) from the
first mold 12 in a - C direction, and the mesh filter 1 in
the cavity 14 is pushed out from the cavity 14 by an ejector
pin (not shown) to take out the injection-molded mesh
filter 1 from the injection-molding mold 11 (see Fig. 8).
Then, in the injection-molding mold 11, the second mold
13 in a mold-opened state is moved in a + C direction (a
direction moving closer to the first mold 12), where the
second mold 13 is pressed against the first mold 12 so
that the first mold 12 and the second mold 13 are mold-
clamped.
[0054] Fig. 9C shows a first variation of the opening
forming pins 21 for forming the openings 6. As shown in
Fig. 9C, the opening forming pins 21 for forming the open-
ings 6 may be formed not in a region for forming the third
cavity part 17 of the second mold 13 but may be formed
only in a region for forming the third cavity part 17 of the
first mold 12.
[0055] Fig. 9D shows a second variation of the opening
forming pins 21 for forming the openings 6. As shown in
Fig. 9D, the opening forming pins 21 may be formed to
have a portion for molding the third cavity part 17 of the
first mold 12 and a portion for molding the third cavity
part 17 of the second mold 13 separately therefrom. In
this second variation, the height dimensions of each of
the opening forming pins 21A, 21B in the first mold 12
and the second mold 13 is made to have a half of the
height dimension of the opening forming pins 21 accord-
ing to the first variation. Also, at the time of mold-clamping
of the first mold 12 and the second mold 13, a top surface
of the opening forming pin 21A and a top surface of the
opening forming pin 21B are matched to each other. The
present embodiment can obtain an effect similar to that
of the first embodiment.
[0056] It is to be noted that, while provided are the ex-
amples in which the mesh filter 1 according to each of
the embodiments of the present invention is installed to
a fuel supply pipe connected to a fuel injection device of
an automobile, the mesh filter may be, of course, installed
to a middle of an oil pipe channel of a lubrication device
or the like of an automobile, and, not limited to the above,
may be used in a wide range of technical field such as
installing to a pipe channel of a water supply or air supply
pipe to remove a foreign substance contained in a fluid
(liquid such as water, or gas such as air).

DESCRIPTION OF REFERENCE SIGNS

[0057]

1: Mesh filter
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2: Inner cylinder
2a: Outer circumferential surface
3: Outer cylinder
3a: Inner circumferential surface
4: Filter part
5, 18: Center axis
6: Openings
7, 22: Inscribed circle
11: Injection-molding mold
14: Cavity
15: First cavity part
16: Second cavity part
17: Third cavity part
21: Opening forming pins

Claims

1. An injection-molding method for a mesh filter molded
in a cavity of an injection-molding mold, wherein
the cavity for forming the mesh filter includes: a first
cavity part for forming a cylindrical inner cylinder of
the mesh filter; a second cavity part for forming a
cylindrical outer cylinder of the mesh filter surround-
ing the inner cylinder; and a third cavity part for form-
ing a filter part of the mesh filter connecting an outer
circumferential surface of the inner cylinder and an
inner circumferential surface of the outer cylinder,
the third cavity part is formed along an X-Y plane, in
which the X-Y plane is an imaginary plane perpen-
dicular to a center axis of the first cavity part, and is
provided with opening forming pins for forming a plu-
rality of regular-octagonal openings which are
through holes that open in the front and back surfac-
es of the filter part,
the opening forming pins stand perpendicularly to
the X-Y plane, have a regular-octagonal shape
thereof when projected on the X-Y plane, are formed
in plurality at regular intervals along X-axis direction
on the X-Y plane and formed in plurality at regular
intervals along Y-axis direction on the X-Y plane, and
are configured such that a diameter of an inscribed
circle of the regular-octagonal shape is made equiv-
alent to the dimension between the adjacent opening
forming pins along X-axis direction and equivalent
to the dimension between the adjacent opening
forming pins along Y-axis direction, thereby forming
the opening forming pins in plurality at regular inter-
vals along a direction at 45° with respect to the X-
axis direction and in plurality at regular intervals
along a direction at 135° with respect to the X-axis
direction,
the interval between a first line and a second line
adjacent to the first line of the opening forming pins
formed in plurality at regular intervals along the 45°-
direction is equivalent to the interval between a third
line and a fourth line adjacent to the third line of the
opening forming pins formed in plurality at regular

intervals along the 135°-direction, and
a melted resin injected in the first cavity part flows in
a gap between the opening forming pins of the third
cavity part, and then is filled in the second cavity part.

2. The injection-molding method for the mesh filter ac-
cording to claim 1, wherein
a fourth cavity part for forming an inner filter part of
the mesh filter is formed on a radially inward side of
the first cavity,
the fourth cavity part is formed along an X-Y plane
up to the neutral axis, and is provided with inner
opening forming pins of the same number as that of
the inner openings for forming the plurality of regular-
octagonal inner openings which are through holes
that open in the front and back surfaces of the inner
filter part,
the inner opening forming pins stand perpendicularly
to the X-Y plane, have a regular-octagonal shape
thereof when projected on the X-Y plane, are formed
in plurality at regular intervals along X-axis direction
on the X-Y plane and formed in plurality at regular
intervals along Y-axis direction on the X-Y plane, and
are configured such that a diameter of an inscribed
circle of the regular-octagonal shape is made equiv-
alent to the dimension between the adjacent inner
opening forming pins along X-axis direction and
equivalent to the dimension between the adjacent
inner opening forming pins along Y-axis direction,
thereby forming the inner opening forming pins in
plurality at regular intervals along a direction at 45°
with respect to the X-axis direction and in plurality at
regular intervals along a direction at 135° with re-
spect to the X-axis direction,
the interval between a first line and a second line
adjacent to the first line of the inner opening forming
pins formed in plurality at regular intervals along the
45°-direction is equivalent to the interval between a
third line and a fourth line adjacent to the third line
of the inner opening forming pins formed in plurality
at regular intervals along the 135°-direction, and
the melted resin injected in the first cavity part is filled
in a gap between the inner opening forming pins of
the fourth cavity part.

3. The injection-molding method for the mesh filter ac-
cording to claim 2, wherein
a diameter of the inscribed circle of the opening form-
ing pin is equivalent to a diameter of the inscribed
circle of the inner opening forming pin.

4. The injection-molding method for the mesh filter ac-
cording to claim 2, wherein
a diameter of the inscribed circle of the opening form-
ing pin is different from a diameter of the inscribed
circle of the inner opening forming pin.

5. An injection-molding method for a mesh filter molded
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in a cavity of an injection-molding mold, wherein
the cavity for forming the mesh filter includes: a first
cavity part for forming a disk-like or solid round bar-
like center part of the mesh filter; a second cavity
part for forming a cylindrical outer cylinder of the
mesh filter surrounding the center part; and a third
cavity part for forming a filter part of the mesh filter
connecting an outer circumferential surface of the
center part and an inner circumferential surface of
the outer cylinder,
the third cavity part is formed along an X-Y plane, in
which the X-Y plane is an imaginary plane perpen-
dicular to a center axis of the first cavity part, and is
provided with opening forming pins for forming the
plurality of regular-octagonal openings which are
through holes that open in the front and back surfac-
es of the filter part,
the opening forming pins stand perpendicularly to
the X-Y plane, have a regular-octagonal shape
thereof when projected on the X-Y plane, are formed
in plurality at regular intervals along X-axis direction
on the X-Y plane and formed in plurality at regular
intervals along Y-axis direction on the X-Y plane, and
are configured such that a diameter of an inscribed
circle of the regular-octagonal shape is made equiv-
alent to the dimension between the adjacent opening
forming pins along X-axis direction and equivalent
to the dimension between the adjacent opening
forming pins along Y-axis direction, thereby forming
the opening forming pins in plurality at regular inter-
vals along a direction at 45° with respect to the X-
axis direction and in plurality at regular intervals
along a direction at 135° with respect to the X-axis
direction,
the interval between a first line and a second line
adjacent to the first line of the opening forming pins
formed in plurality at regular intervals along the 45°-
direction is equivalent to the interval between a third
line and a fourth line adjacent to the third line of the
opening forming pins formed in plurality at regular
intervals along the 135°-direction, and
the melted resin injected in the first cavity part flows
in a gap between the opening forming pins of the
third cavity part, and then is filled in the second cavity
part.

6. An injection-molding mold for a mesh filter, wherein
the cavity for forming the mesh filter includes: a first
cavity part for forming a cylindrical inner cylinder of
the mesh filter; a second cavity part for forming a
cylindrical outer cylinder of the mesh filter surround-
ing the inner cylinder; and a third cavity part for form-
ing a filter part of the mesh filter connecting an outer
circumferential surface of the inner cylinder and an
inner circumferential surface of the outer cylinder,
the third cavity part is formed along an X-Y plane, in
which the X-Y plane is an imaginary plane perpen-
dicular to a center axis of the first cavity part, and is

provided with opening forming pins for forming a plu-
rality of regular-octagonal openings which are
through holes that open in the front and back surfac-
es of the filter part,
the opening forming pins stand perpendicularly to
the X-Y plane, have a regular-octagonal shape
thereof when projected on the X-Y plane, are formed
in plurality at regular intervals along X-axis direction
on the X-Y plane and formed in plurality at regular
intervals along Y-axis direction on the X-Y plane, and
are configured such that a diameter of an inscribed
circle of the regular-octagonal shape is made equiv-
alent to the dimension between the adjacent opening
forming pins along X-axis direction and equivalent
to the dimension between the adjacent opening
forming pins along Y-axis direction, thereby forming
the opening forming pins in plurality at regular inter-
vals along a direction at 45° with respect to the X-
axis direction and in plurality at regular intervals
along a direction at 135° with respect to the X-axis
direction,
the interval between a first line and a second line
adjacent to the first line of the opening forming pins
formed in plurality at regular intervals along the 45°-
direction is equivalent to the interval between a third
line and a fourth line adjacent to the third line of the
opening forming pins formed in plurality at regular
intervals along the 135°-direction, and
a gate for injecting a melted resin is arranged in the
first cavity part in such a manner that the melted resin
injected in the first cavity part flows in a gap between
the opening forming pins of the third cavity part, and
the melted resin flown in the third cavity part is then
filled in the second cavity part.

7. The injection-molding mold for the mesh filter ac-
cording to claim 6, wherein
a fourth cavity part for forming the inner filter part of
the mesh filter is formed on a radially inward side of
the first cavity,
the fourth cavity part is formed along an X-Y plane
up to the neutral axis, and is provided with inner
opening forming pins of the same number as that of
the inner openings for forming a plurality of regular-
octagonal inner openings which are through holes
that open in the front and back surfaces of the inner
filter part,
the inner opening forming pins stand perpendicularly
to the X-Y plane, have a regular-octagonal shape
thereof when projected on the X-Y plane, are formed
in plurality at regular intervals along X-axis direction
on the X-Y plane and formed in plurality at regular
intervals along Y-axis direction on the X-Y plane, and
are configured such that a diameter of an inscribed
circle of the regular-octagonal shape is made equiv-
alent to the dimension between the adjacent inner
opening forming pins along X-axis direction and
equivalent to the dimension between the adjacent
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inner opening forming pins along Y-axis direction,
thereby forming the inner opening forming pins in
plurality at regular intervals along a direction at 45°
with respect to the X-axis direction and in plurality at
regular intervals along a direction at 135° with re-
spect to the X-axis direction,
the interval between a first line and a second line
adjacent to the first line of the inner opening forming
pins formed in plurality at regular intervals along the
45°-direction is equivalent to the interval between a
third line and a fourth line adjacent to the third line
of the inner opening forming pins formed in plurality
at regular intervals along the 135°-direction, and
the melted resin injected in the first cavity part is filled
in a gap between the inner opening forming pins of
the fourth cavity part.

8. The injection-molding mold for the mesh filter ac-
cording to claim 7, wherein
a diameter of the inscribed circle of the opening form-
ing pin is equivalent to a diameter of the inscribed
circle of the inner opening forming pin.

9. The injection-molding mold for the mesh filter ac-
cording to claim 7, wherein
a diameter of the inscribed circle of the opening form-
ing pin is different from a diameter of the inscribed
circle of the inner opening forming pin.

10. An injection-molding mold for a mesh filter, wherein
the cavity for forming the mesh filter includes: a first
cavity part for forming a disk-like or solid round bar-
like center part of the mesh filter; a second cavity
part for forming an outer cylinder of the mesh filter
surrounding the center part; and a third cavity part
for forming a filter part of the mesh filter connecting
an outer circumferential surface of the center part
and an inner circumferential surface of the outer cyl-
inder,
the third cavity part is formed along an X-Y plane, in
which the X-Y plane is an imaginary plane perpen-
dicular to a center axis of the first cavity part, and is
provided with opening forming pins for forming a plu-
rality of regular-octagonal openings which are
through holes that open in the front and back surfac-
es of the filter part,
the opening forming pins stand perpendicularly to
the X-Y plane, have a regular-octagonal shape
thereof when projected on the X-Y plane, are formed
in plurality at regular intervals along X-axis direction
on the X-Y plane and formed in plurality at regular
intervals along Y-axis direction on the X-Y plane, and
are configured such that a diameter of an inscribed
circle of the regular-octagonal shape is made equiv-
alent to the dimension between the adjacent opening
forming pins along X-axis direction and equivalent
to the dimension between the adjacent opening
forming pins along Y-axis direction, thereby forming

the opening forming pins in plurality at regular inter-
vals along a direction at 45° with respect to the X-
axis direction and in plurality at regular intervals
along a direction at 135° with respect to the X-axis
direction,
the interval between a first line and a second line
adjacent to the first line of the opening forming pins
formed in plurality at regular intervals along the 45°-
direction is equivalent to the interval between a third
line and a fourth line adjacent to the third line of the
opening forming pins formed in plurality at regular
intervals along the 135°-direction, and
a gate for injecting a melted resin is arranged in the
first cavity part in such a manner that the melted resin
injected in the first cavity part flows in a gap between
the opening forming pins of the third cavity part, and
the melted resin flown in the third cavity part is then
filled in the second cavity part.

11. A mesh filter integrally including a cylindrical inner
cylinder, a cylindrical outer cylinder surrounding the
inner cylinder, and a filter part connecting an outer
circumferential surface of the inner cylinder and an
inner circumferential surface of the outer cylinder,
wherein
the filter part is formed along a X-Y plane, in which
the X-Y plane is an imaginary plane perpendicular
to a center axis of the inner cylinder, and is provided
with a plurality of openings having a regular-octag-
onal opening edge in the X-Y plane and being
through holes that open in the front and back surfac-
es,
the openings are formed in plurality at regular inter-
vals along X-axis direction on the X-Y plane and
formed in plurality at regular intervals along Y-axis
direction on the X-Y plane, and are configured such
that a diameter of an inscribed circle of the regular-
octagonal shape is made equivalent to the dimen-
sion between the adjacent openings along X-axis
direction and equivalent to the dimension between
the adjacent openings along Y-axis direction, there-
by forming opening forming pins in plurality at regular
intervals along a direction at 45° with respect to the
X-axis direction and in plurality at regular intervals
along a direction at 135° with respect to the X-axis
direction, and
the interval between a first line and a second line
adjacent to the first line of the openings formed in
plurality at regular intervals along the 45°-direction
is equivalent to the interval between a third line and
a fourth line adjacent to the third line of the openings
formed in plurality at regular intervals along the 135°-
direction.

12. The mesh filter according to claim 11, wherein
an inner filter part is formed from the inner cylinder
to the center axis,
the inner filter part is provided with a plurality of inner
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openings having a regular-octagonal opening edge
in the X-Y plane and being through holes that open
in the front and back surfaces,
the inner openings are formed in plurality at regular
intervals along X-axis direction on the X-Y plane and
formed in plurality at regular intervals along Y-axis
direction on the X-Y plane, and are configured such
that a diameter of an inscribed circle of the regular-
octagonal shape is made equivalent to the dimen-
sion between the adjacent inner openings along X-
axis direction and equivalent to the dimension be-
tween the adjacent inner openings along Y-axis di-
rection, thereby forming inner opening forming pins
in plurality at regular intervals along a direction at
45° with respect to the X-axis direction and in plurality
at regular intervals along a direction at 135° with re-
spect to the X-axis direction, and
the interval between a first line and a second line
adjacent to the first line of the inner openings formed
in plurality at regular intervals along the 45°-direction
is equivalent to the interval between a third line and
a fourth line adjacent to the third line of the inner
openings formed in plurality at regular intervals along
the 135°-direction.

13. The mesh filter according to claim 12, wherein
a diameter of the inscribed circle of the opening is
equivalent to a diameter of the inscribed circle of the
inner opening.

14. The mesh filter according to claim 12, wherein
a diameter of the inscribed circle of the opening is
different from a diameter of the inscribed circle of the
inner opening.

15. A mesh filter including a disk-like or solid round bar-
like center part, an outer cylinder surrounding the
center part, and a filter part connecting an outer cir-
cumferential surface of the center part and an inner
circumferential surface of the outer cylinder, wherein
the filter part is formed along a X-Y plane, in which
the X-Y plane is an imaginary plane perpendicular
to a center axis of the center part, and is provided
with a plurality of openings having a regular-octag-
onal opening edge in the X-Y plane and being
through holes that open in the front and back surfac-
es,
the openings are formed in plurality at regular inter-
vals along X-axis direction on the X-Y plane and
formed in plurality at regular intervals along Y-axis
direction on the X-Y plane, and are configured such
that a diameter of an inscribed circle of the regular-
octagonal shape is made equivalent to the dimen-
sion between the adjacent openings along X-axis
direction and equivalent to the dimension between
the adjacent openings along Y-axis direction, there-
by forming opening forming pins in plurality at regular
intervals along a direction at 45° with respect to the

X-axis direction and in plurality at regular intervals
along a direction at 135° with respect to the X-axis
direction, and
the interval between a first line and a second line
adjacent to the first line of the openings formed in
plurality at regular intervals along the 45°-direction
is equivalent to the interval between a third line and
a fourth line adjacent to the third line of the openings
formed in plurality at regular intervals along the 135°-
direction.
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