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(54) AIR CLEANER FOR INTERNAL COMBUSTION ENGINE

(57) An air cleaner for an internal combustion engine
includes a case (20) including a case body (21) with an
opening (22), and an inlet duct (26) formed integrally with
the case body (21). The case (20) includes a first case
molding (30) and a second case molding (35). The first
case molding (30) includes an opening-side circumfer-
ential wall portion (31) surrounding the opening (22) of
the case body (21), and a first inlet duct half (32) in a
semi-cylindrical shape extending continuously with the
opening-side circumferential wall portion (31). The sec-
ond case molding (35) includes a bottom wall (24) of the
case body (21), a bottom-wall-side circumferential wall
portion (36) formed continuously with the bottom wall
(24), and a second inlet duct half (37) in a semi-cylindrical
shape extending continuously with the bottom-wall-side
circumferential wall portion (36). The circumference of
the opening-side circumferential wall portion (31) and the
circumference of the bottom-wall-side circumferential
wall portion (36) are joined to each other to form the case
body (21). The circumference of the first inlet duct half
(32) and the circumference of the second inlet duct half
(37) are joined to each other to form the inlet duct (26).
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to an air cleaner
for an internal combustion engine.
[0002] In the air intake passage of an internal combus-
tion engine, an air cleaner for filtering intake air is pro-
vided.
[0003] A conventional typical air cleaner includes a
case having an opening and an inlet, a cap having an
opening that faces the opening of the case and an outlet,
and a filter element provided between the opening of the
case and the opening of the cap. The inlet of the case is
connected to an inlet duct that is separately provided
from the case.
[0004] Japanese Laid-Open Patent Publication No.
2005-344555 describes an air cleaner that includes a
cap provided integrally with an inlet duct. When the cap
is attached to a case, the opening of the inlet duct on its
downstream side and the opening of an inlet of the case
communicate with each other.
[0005] In a conventional typical air cleaner, an inlet of
a case is connected to an inlet duct separately provided
from the case, so that a step is likely to be formed on the
inner peripheral surface of the connected portion. This
step may cause turbulence of airflow, resulting in an in-
crease in pressure loss.
[0006] In the air cleaner described in Japanese Laid-
Open Patent Publication No. 2005-344555, a step is like-
ly to be formed on the inner peripheral surface of the
connected portion of the opening of the inlet duct formed
integrally with the cap on the downstream side of the inlet
duct and the opening of the inlet of the case, so that
airflow is disturbed. In addition, the inlet duct is formed
integrally with the cap in the air cleaner described in the
above document, so that there is a problem in that the
cap needs to be opened and closed by lifting the inlet
duct together with the cap when the filter element is re-
placed, thereby complicating the replacement operation.

SUMMARY OF THE INVENTION

[0007] It is an objective of the present invention to pro-
vide an air cleaner for an internal combustion engine,
capable of reducing turbulence of airflow.
[0008] To achieve the foregoing objective, an air clean-
er for an internal combustion engine is provided that in-
cludes a case including a case body with an opening,
and an inlet duct formed integrally with the case body, a
cap including an outlet, and an opening facing the open-
ing of the case body, and a filter element provided be-
tween the opening of the case body and the opening of
the cap. The case includes a first case molding and a
second case molding. The first case molding includes an
opening-side circumferential wall portion surrounding the
opening of the case body, and a first inlet duct half in a
semi-cylindrical shape extending continuously with the

opening-side circumferential wall portion. The second
case molding includes a bottom wall of the case body, a
bottom-wall-side circumferential wall portion formed con-
tinuously with the bottom wall, and a second inlet duct
half in a semi-cylindrical shape extending continuously
with the bottom-wall-side circumferential wall portion.
The circumference of the opening-side circumferential
wall portion and the circumference of the bottom-wall-
side circumferential wall portion are joined to each other
to form the case body. The circumference of the first inlet
duct half and the circumference of the second inlet duct
half are joined to each other to form the inlet duct.
[0009] With the above-described configuration, the in-
let duct is formed integrally with the case body. Thus,
unlike a conventional structure in which an inlet duct sep-
arately provided from a case is connected to an inlet of
the case, no step is formed on the inner peripheral sur-
face of the air intake passage due to the connection of
the inlet duct and the inlet. Thus, the turbulence of airflow
through the air intake passage is reduced.
[0010] In addition, the inlet duct is integrated with the
case body, so that the cap can be opened and closed by
lifting only the cap. Thus, the ease of replacement of the
filter element does not deteriorate.
[0011] When an inlet duct is integrated with a case
body, molding of a case becomes difficult if the inlet duct
has a complex shape that is difficult to remove from the
mold.
[0012] In this respect, with the above-described con-
figuration, the case is formed by joining the first case
molding, which includes the opening-side circumferential
wall portion and the first inlet duct half, and the second
case molding, which includes the bottom wall, the bot-
tom-wall-side circumferential wall portion, and the sec-
ond inlet duct half, to each other. This enables each of
the case moldings to be easily molded, so that the case
is formed easily.
[0013] With the present invention, the turbulence of air-
flow flowing through the air intake passage is reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is a perspective view illustrating the whole of
an air cleaner for an internal combustion engine of
an embodiment.

Fig. 2 is an exploded perspective view illustrating
each of components constituting the air cleaner of
the embodiment.

Fig. 3 is a sectional view taken along line 3-3 of Fig. 1.

Fig. 4 is a perspective view illustrating a case of the
embodiment as viewed from its front side.

Fig. 5 is a perspective view illustrating a cap of the
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embodiment as viewed from its front side.

Fig. 6 is a perspective view illustrating a first case
molding of the embodiment as viewed from its re-
verse side.

Fig. 7 is a perspective view illustrating a second case
molding of the embodiment as viewed from its front
side.

Fig. 8 is a perspective view illustrating a first cap
molding of the embodiment as viewed from its front
side.

Fig. 9 is a perspective view illustrating the first cap
molding of the embodiment as viewed from its re-
verse side.

Fig. 10 is a perspective view illustrating a second
cap molding of the embodiment as viewed from its
front side.

Fig. 11 is a perspective view illustrating the second
cap molding of the embodiment as viewed from its
reverse side.

Fig. 12 is an enlarged exploded perspective view
illustrating each of components constituting the air
cleaner of the embodiment, and a portion corre-
sponding to a case passage and a cap passage in
a return passage for blow-by gas.

Fig. 13 is an enlarged plan view of the air cleaner of
the embodiment, illustrating a portion corresponding
to the case passage and the cap passage.

Fig. 14 is a sectional view taken along line 14-14 of
Fig. 13.

Fig. 15 is a sectional view taken along line 15-15 of
Fig. 13.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0015] An air cleaner for an internal combustion engine
(hereinafter, referred to as an air cleaner 10) according
to one embodiment will now be described with reference
to Figs. 1 to 15. The air cleaner 10 is installed in the
engine compartment of an automobile.
[0016] Hereinafter, the front side and the rear side in
the longitudinal direction of a vehicle are simply referred
to as the front side and the rear side, respectively. In
addition, the right side and the left side as viewed forward
from behind the vehicle are simply referred to as the right
side and the left side.
[0017] As illustrated in Figs. 1 to 3, the air cleaner 10
includes a case 20 formed integrally with an inlet duct

26, a cap 50 having an outlet 56, and a filter element 80.
The filter element 80 is provided between an opening 22
that is formed in a rectangular shape in an upper portion
of the case 20 and an opening 52 that faces the opening
22 and is formed in a rectangular shape in a lower portion
of the cap 50.

<Case 20>

[0018] As illustrated in Figs. 3 and 4, the case 20 in-
cludes a case body 21 in a flat shape having a circum-
ferential wall 23 surrounding the opening 22 and a bottom
wall 24, an inlet duct 26 connected to the circumferential
wall 23, and a resonator 48 connected to an intermediate
portion of the inlet duct 26.
[0019] As illustrated in Fig. 3, a flange 25 is formed
over the entire circumference opening 22.
[0020] As illustrated in Fig. 4, the left edge of the cir-
cumferential wall 23 is provided with a case passage 40
constituting a part of the return passage for returning
blow-by gas from the internal combustion engine to the
air intake passage.
[0021] The case body 21 is provided at its corners with
respective four hooking portions 49, to each of which a
clamp 95 (refer to Figs. 1 and 2) for fastening the case
20 and the cap 50 to each other is hooked.
[0022] As illustrated in Figs. 3 and 4, the inlet duct 26
includes a connection portion 261 and a bulging portion
262. The connection portion 261 is connected to the front
face of the circumferential wall 23 of the case body 21,
and extends along the circumferential direction of the
case body 21. The bulging portion 262 bulges from the
connection portion 261 toward the front side. The con-
nection portion 261 is formed over the entire width of the
front face of the circumferential wall 23.
[0023] The inlet duct 26 includes a first extension 27,
a reversing portion 29, and a second extension 28. The
first extension 27 extends from the bulging portion 262
toward the left side along the vehicle lateral direction.
The reversing portion 29 is reversed from the first exten-
sion 27 toward the front side. The second extension 28
extends from the reversing portion 29 toward the right
side along the vehicle lateral direction.
[0024] The inlet duct 26 of the present embodiment is
formed such that the cross-sectional area of the flow
channel of air gradually increases from the first extension
27 toward the connection portion 261.
[0025] The resonator 48 is connected to the front face
of the bulging portion 262 of the inlet duct 26, and extends
toward the right side to be positioned on the right side of
the case body 21. The resonator 48 has an end projecting
toward the rear side.
[0026] As illustrated in Figs. 4 and 12, the case pas-
sage 40 is formed from the rear edge of the first extension
27 of the inlet duct 26 to the left edge of the circumferential
wall 23 of the case body 21.
[0027] As illustrated in Fig. 12, the case passage 40
includes an upstream-side vertical hole portion 41 ex-
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tending vertically, a lateral hole portion 43, and a down-
stream-side vertical hole portion 44. The lateral hole por-
tion 43 bends at an upper end of the upstream-side ver-
tical hole portion 41, and extends along the rear edge of
the first extension 27 and the left edge of the circumfer-
ential wall 23. The downstream-side vertical hole portion
44 bends at the downstream end, or the rear end of the
lateral hole portion 43 and extends upward.
[0028] As illustrated in Figs. 4, 12, and 14, an upstream
end 42 of the upstream-side vertical hole portion 41 is
formed in a cylindrical shape and projects downward. A
hose in the shape of a straight tube (not illustrated) is
fitted onto the upstream end 42. The hose is connected
to the cylinder head cover (not illustrated) positioned im-
mediately below.
[0029] As illustrated in Figs. 4, 12, and 15, a down-
stream end 45 of the downstream-side vertical hole por-
tion 44 is formed in a cylindrical shape and projects up-
ward. A hose 90 in the shape of a straight tube is fitted
onto the downstream end 45. The hose 90 is fixed to the
downstream end 45 with a clip 91.
[0030] As illustrated in Figs. 2 to 4, the case 20 is
formed by separate components, which are a first case
molding 30 and a second case molding 35 provided be-
low the first case molding 30.
[0031] As illustrated in Figs. 2, 4, and 6, the first case
molding 30 includes an opening-side circumferential wall
portion 31 surrounding the opening 22, a first inlet duct
half 32 in a semi-cylindrical shape extending continuous-
ly with the opening-side circumferential wall portion 31,
and a first resonator half 34 in a semi-cylindrical shape
extending continuously with the first inlet duct half 32.
The opening-side circumferential wall portion 31 is pro-
vided in its left edge with a first case passage forming
portion 33. The first case molding 30 is formed as a single
piece and made of hard plastic.
[0032] As illustrated in Figs. 2, 4, and 7, the second
case molding 35 includes a bottom wall 24, a bottom-
wall-side circumferential wall portion 36 formed continu-
ously with the bottom wall 24, a second inlet duct half 37
in a semi-cylindrical shape extending continuously with
the bottom-wall-side circumferential wall portion 36, and
a second resonator half 39 in a semi-cylindrical shape
extending continuously with the second inlet duct half 37.
The bottom-wall-side circumferential wall portion 36 is
provided in its left edge with a second case passage form-
ing portion 38. The second case molding 35 is formed
as a single piece and made of hard plastic.
[0033] As illustrated in Figs. 2 and 4, the circumference
of the first case molding 30 and the circumference of the
second case molding 35 are joined to each other by vi-
bration welding to form the case 20.
[0034] That is, the circumference of the opening-side
circumferential wall portion 31 and the circumference of
the bottom-wall-side circumferential wall portion 36 are
joined to each other to form the case body 21. The cir-
cumference of the first inlet duct half 32 and the circum-
ference of the second inlet duct half 37 are joined to each

other to form the inlet duct 26. The circumference of the
first resonator half 34 and the circumference of the sec-
ond resonator half 39 are joined to each other to form
the resonator 48 of a Helmholtz type.
[0035] In addition, the circumference of the first case
passage forming portion 33 and the circumference of the
second case passage forming portion 38 are joined to
each other to form the case passage 40.

<Cap 50>

[0036] As illustrated in Figs. 3 and 5, the cap 50 in-
cludes a cap body 51 in a flat shape having a circumfer-
ential wall 53 surrounding the opening 52 and a top wall
54, and an outlet 56 formed integrally with the cap body
51.
[0037] As illustrated in Fig. 3, a flange 55 is formed
over the entire circumference of the opening 52.
[0038] As illustrated in Fig. 5, the left edge of the cir-
cumferential wall 53 is provided with a cap passage 70
constituting a portion downstream of the case passage
40 in the return passage.
[0039] The cap body 51 is provided at its corners with
respective four support portions 79 each of which sup-
ports the clamp 95 (refer to Figs. 1 and 2) such that the
clamp 95 can be tilted.
[0040] As illustrated in Figs. 3 and 5, the outlet 56 is
connected to the rear face of the circumferential wall 53
of the cap body 51 and projects rearward. The outlet 56
has a downstream end facing downward.
[0041] As illustrated in Figs. 5 and 12, the cap passage
70 is formed from the left edge of the cap body 51 to the
left edge of the outlet 56.
[0042] As illustrated in Figs. 12 and 15, the cap pas-
sage 70 includes a vertical hole portion 71 that extends
vertically, and a lateral hole portion 73 that bends at the
upper end of the vertical hole portion 71 and extends
rearward, and then bends and extends rightward. The
lateral hole portion 73 has a downstream end 74 con-
nected to the outlet 56.
[0043] As illustrated in Figs. 12 and 15, an upstream
end 72 of the vertical hole portion 71 is formed in a cy-
lindrical shape and projects downward.
[0044] As illustrated in Figs. 12 and 15, the down-
stream end 45 of the case passage 40 and the upstream
end 72 of the cap passage 70 are positioned on the same
axis. The hose 90 is fitted onto the upstream end 72 of
the cap passage 70.
[0045] As illustrated in Figs. 2, and 6 to 8, the cap 50
is formed by separate components, which are a first cap
molding 60 and a second cap molding 65 provided above
the first cap molding 60.
[0046] As illustrated in Figs. 2, 8, and. 9, the first cap
molding 60 includes an opening-side circumferential wall
portion 61 surrounding the opening 52, and a first outlet
molding portion 63 extending rearward continuously with
the opening-side circumferential wall portion 61. In addi-
tion, a first cap passage forming portion 62 is formed in
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the left edge of each of the opening-side circumferential
wall portion 61 and the first outlet molding portion 63.
[0047] The first cap molding 60 is provided with an out-
er peripheral wall 57 with which the cap body 51 is cov-
ered from its outer periphery. The outer peripheral wall
57 is provided with the support portion 79. The outer pe-
ripheral wall 57 is provided with a cutout portion 58 for
exposing the upstream end 72 of the cap passage 70 to
the outside. The first cap molding 60 is formed as a single
piece and made of hard plastic.
[0048] As illustrated in Figs. 2, 10, and 11, the second
cap molding 65 includes the top wall 54 of the cap body
51, a top-wall-side circumferential wall portion 66 formed
continuously with the top wall 54, and a second outlet
molding portion 68 extending rearward continuously with
the top-wall-side circumferential wall portion 66. The top-
wall-side circumferential wall portion 66 is provided in its
left edge with a second cap passage forming portion 67.
The second cap molding 65 is formed as a single piece
and made of hard plastic.
[0049] As illustrated in Figs. 2 and 5, the circumference
of the first cap molding 60 and the circumference of the
second cap molding 65 are joined to each other by vi-
bration welding to form the cap 50.
[0050] That is, the circumference of the opening-side
circumferential wall portion 61 and the circumference of
the top-wall-side circumferential wall portion 66 are
joined to each other to form the cap body 51. The cir-
cumference of the first outlet molding portion 63 and the
circumference of the second outlet molding portion 68
are joined to each other to form the outlet 56.
[0051] In addition, the circumference of the first cap
passage forming portion 62 and the circumference of the
second cap passage forming portion 67 are joined to
each other to form the cap passage 70.

<Filter Element 80>

[0052] As illustrated in Figs. 2 and 3, the filter element
80 includes a filter portion 81 formed by folding a filter
medium sheet such as nonwoven fabric and filter paper
so as to form pleats, and an annular sealing portion 82
formed around the circumference of the filter portion 81.
The sealing portion 82 is formed of an elastic member
such as polyurethane with closed cells.
[0053] As illustrated in Fig. 3, the sealing portion 82 is
held by the flange 25 of the case 20 and the flange 55 of
the cap 50 to seal against the flange 55 of the cap 50.
[0054] In the air cleaner 10 described above, when the
cap 50 is attached to the case 20, the hose 90 is fitted
onto the upstream end 72 of the cap passage 70. This
allows the case passage 40 and the cap passage 70 to
communicate with each other.
[0055] The above-described air cleaner for an internal
combustion engine achieves the following advantages.

(1) The case 20 of the air cleaner 10 of the internal
combustion engine includes the first case molding

30 having the opening-side circumferential wall por-
tion 31 surrounding the opening 22 of the case body
21, and the first inlet duct half 32 in a semi-cylindrical
shape extending continuously with the opening-side
circumferential wall portion 31. The case 20 also in-
cludes the second case molding 35 having the bot-
tom wall 24 of the case body 21, the bottom-wall-
side circumferential wall portion 36 formed continu-
ously with the bottom wall 24, and the second inlet
duct half 37 in a semi-cylindrical shape extending
continuously with the bottom-wall-side circumferen-
tial wall portion 36. The circumference of the open-
ing-side circumferential wall portion 31 and the cir-
cumference of the bottom-wall-side circumferential
wall portion 36 are joined to each other to form the
case body 21. The circumference of the first inlet
duct half 32 and the circumference of the second
inlet duct half 37 are joined to each other to form the
inlet duct 26.
With the above-described configuration, the inlet
duct 26 is formed integrally with the case body 21,
so that no step is formed on the inner peripheral sur-
face of the air intake passage due to connection of
the inlet duct and the inlet, unlike a conventional
structure in which an inlet duct separately provided
from a case is connected to an inlet of the case.
Thus, the turbulence of airflow is reduced.
In addition, the inlet duct 26 is integrated with the
case body 21, so that the cap can be opened and
closed by lifting only the cap 50. Thus, the ease of
replacement of the filter element 80 does not dete-
riorate.
When the inlet duct 26 is integrated with the case
body 21, molding of the case 20 becomes difficult if
the inlet duct 26 has a complex shape that is difficult
to remove from the mold.
In this respect, with the above-described configura-
tion, the case 20 is formed by joining the first case
molding 30 including the opening-side circumferen-
tial wall portion 31 and the first inlet duct half 32, and
the second case molding 35 including the bottom
wall 24, the bottom-wall-side circumferential wall
portion 36, and the second inlet duct half 37, to each
other. This enables each of the case moldings 30
and 35 to be easily molded to easily form the case 20.
Thus, the ease of replacement and moldability of the
filter element 80 are excellent, and turbulence of air-
flow is reduced.
(2) The inlet duct 26 includes the reversing portion
29.
In general, when the inlet duct 26 includes the re-
versing portion 29, removal from the mold along the
extension direction of the reversing portion 29 may
be difficult.
In this respect, with the above-described configura-
tion, the inlet duct 26 is formed by separate compo-
nents, which are the first inlet duct half 32 and the
second inlet duct half 37. Thus, the case 20 formed
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integrally with the inlet duct 26 can be easily formed.
(3) The inlet duct 26 includes the connection portion
261, which is connected to the front face of the cir-
cumferential wall 23 of the case body 21 and extends
along the circumferential direction of the case body
21, the bulging portion 262 bulging from the connec-
tion portion 261 toward the front side, and the first
extension 27, which is connected to one end of the
bulging portion 262 in its circumferential direction
and extends along the circumferential direction. A
cross-sectional area of a flow channel of air gradually
increases from the first extension 27 toward the con-
nection portion 261.
With the above-described configuration, air is intro-
duced into the case body 21 through the first exten-
sion 27, the bulging portion 262, and the connection
portion 261, of the inlet duct 26. At this time, the
cross-sectional area of the flow channel of air grad-
ually increases from the first extension 27 toward the
connection portion 261, so that a sudden decrease
in pressure of air is prevented to reduce turbulence
of airflow.
(4) The first case molding 30 is provided with the first
resonator half 34 in a semi-cylindrical shape. The
second case molding 35 is provided with the second
resonator half 39 in a semi-cylindrical shape. The
circumference of the first resonator half 34 and the
circumference of the second resonator half 39 are
joined to each other to form the resonator 48 of a
Helmholtz type.
With the above-described configuration, the inlet
duct 26 is formed integrally with the resonator 48, so
that a separate process of attaching the resonator
48 to the inlet duct 26 is unnecessary.
(5) The case 20 is provided with the case passage
40, which constitutes a part of the return passage
for returning blow-by gas from the internal combus-
tion engine to the air intake passage. The cap 50 is
provided with the cap passage 70, which constitutes
a portion downstream of the case passage 40 in the
return passage. The case passage 40 and the cap
passage 70 are configured to communicate with
each other when the case 20 and the cap 50 are
attached to each other.
With the above-described configuration, when the
case 20 and the cap 50 of the air cleaner 10 are
attached to each other, the case passage 40 and the
cap passage 70, each of which constitutes a part of
the return passage for returning blow-by gas from
the internal combustion engine to the air intake pas-
sage, communicate with each other.
This enables reduction in length of a hose constitut-
ing a part of the return passage of blow-by gas, so
that a hose in a specific shape is unnecessary. Thus,
the structure of the periphery of the air cleaner 10
can be simplified.
(6) The case passage 40 is formed in the edge of
the case body 21. The cap passage 70 is formed in

the edge of the cap body 51.
With the above-described configuration, it is possible
to properly avoid influence on the internal space of
the case body 21, or the shape of the air intake pas-
sage due to providing of the case passage 40 in the
case 20. In addition, it is possible to properly avoid
influence on the internal space of the cap body 51,
or the shape of the air intake passage due to provid-
ing of the cap passage 70 in the cap 50.
(7) The downstream end 45 of the case passage 40
and the upstream end 72 of the cap passage 70 are
positioned on the same axis.
With the above-described configuration, when the
opening 22 of the case 20 of the air cleaner 10 and
the opening 52 of the cap 50 are attached to each
other while facing each other, the case passage 40
and the cap passage 70 can easily communicate
with each other. Thus, it is possible to facilitate the
attachment work of the case 20 and the cap 50.
(8) The hose 90 in the shape of a straight tube is
provided between the downstream end 45 of the
case passage 40 and the upstream end 72 of the
cap passage 70.
With the above-described configuration, the down-
stream end 45 of the case passage 40 and the up-
stream end 72 of the cap passage 70 communicate
with each other through the hose 90 therebetween.
The hose 90 in the shape of a straight tube also
serves as a guide when the cap 50 is attached to the
case 20, so that it is possible to facilitate the attach-
ment work of the case 20 and the cap 50.
(9) The hose 90 is fixed to the downstream end 45
of the case passage 40.
When the cap 50 is removed from the case 20, the
hose 90 may be detached from the case 20. In this
case, when the cap 50 is attached to the case 20,
the hose 90 needs to be attached to the downstream
end 45 of the case passage 40 again, thereby com-
plicating the attachment work.
In this respect, with the above-described configura-
tion, the hose 90 is fixed to the downstream end 45
of the case passage 40, so that the hose 90 is not
detached from the case 20 when the cap 50 is re-
moved from the case 20. This eliminates the neces-
sity for attaching the hose 90 to the downstream end
45 of the case passage 40 again when the cap 50
is attached to the case 20, so that it is possible to
facilitate the attachment work of the cap 50 to the
case 20.
(10) The cap 50 includes the outer peripheral wall
57, with which the cap body 51 is covered from its
outer periphery. The outer peripheral wall 57 is pro-
vided with the cutout portion 58 for exposing the up-
stream end 72 of the cap passage 70 to the outside.
It is conceivable that the support portion 79 of the
clamp 95 for fastening the case 20 and the cap 50
to each other is formed in the outer peripheral wall
57, with which the cap body 51 is covered from its
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outer periphery.
In this case, however, the upstream end 72 of the
cap passage 70 is covered with the outer peripheral
wall 57 from its outer periphery. Thus, it is difficult
for an operator to visually check whether the up-
stream end 72 of the cap passage 70 is inserted into
a predetermined position with respect to the hose 90
fixed to the downstream end 45 of the case passage
40.
In this respect, with the above-described configura-
tion, the upstream end 72 of the cap passage 70 is
exposed to the outside through the cutout portion
58, so that an operator can visually check that the
upstream end 72 of the cap passage 70 is inserted
into the predetermined position with respect to the
hose 90.
(11) The downstream end 74 of the cap passage 70
is connected to the outlet 56.
When the downstream end 74 of the cap passage
70 is connected to the cap body 51, blow-by gas is
returned into the cap body 51. Thus, when the cap
body 51 is in a flat shape like the present embodi-
ment, oil mist contained in blow-by gas is likely to
collect on the filter portion 81 of the filter element 80,
whereby the filter performance of the filter portion 81
may deteriorate.
In this respect, with the above-described configura-
tion, the downstream end 74 of the cap passage 70
is connected to the outlet 56. This causes blow-by
gas to flow toward a downstream side of the outlet
56, so that attachment of oil mist to the filter portion
81 of the filter element 80 is properly avoided.
(12) The case passage 40 includes the upstream-
side vertical hole portion 41 extending upward from
its upstream end 42, and the lateral hole portion 43,
which bends at the upper end of the upstream-side
vertical hole portion 41 and extends.
With the above-described configuration, as repre-
sented by the arrow of a broken line in Fig. 14, when
passing through the bent portion between the up-
stream-side vertical hole portion 41 and the lateral
hole portion 43 of the case passage 40, blow-by gas
collides with a ceiling face 46 of the bent portion to
facilitate separation of oil mist contained in the blow-
by gas. Thus, it is possible to limit oil mist contained
in blow-by gas, flowing into the air intake passage.
(13) The cap passage 70 includes the vertical hole
portion 71 extending upward from its upstream end
72, and the lateral hole portion 73, which bends and
extends from the upper end of the vertical hole por-
tion 71.
With the above-described configuration, as repre-
sented by the arrow of a broken line in Fig. 15, when
passing through the bent portion between the vertical
hole portion 71 and the lateral hole portion 73 of the
cap passage 70, blow-by gas collides with a ceiling
face 75 of the bent portion to facilitate separation of
oil mist contained in the blow-by gas. Thus, it is pos-

sible to reduce oil mist contained in blow-by gas,
flowing into the air intake passage.
(14) The case 20 includes the first case molding 30
having the opening-side circumferential wall portion
31 and the first case passage forming portion 33,
and the second case molding 35 having the bottom
wall 24, the bottom-wall-side circumferential wall
portion 36, and the second case passage forming
portion 38. The circumference of the opening-side
circumferential wall portion 31 and the circumfer-
ence of the bottom-wall-side circumferential wall por-
tion 36 are joined to each other to form the case body
21. The first case passage forming portion 33 and
the second case passage forming portion 38 are
joined to each other to form the case passage 40.
With the above-described configuration, the first
case passage forming portion 33 and the second
case passage forming portion 38 are joined to each
other to form the case passage 40. Thus, even when
removal from the mold is difficult due to the compli-
cated shape of the case passage 40, the case 20
can be easily formed.
(15) The cap 50 includes the first cap molding 60,
which has the opening-side circumferential wall por-
tion 61 and the first cap passage forming portion 62,
and the second cap molding 65, which has the top
wall 54, the top-wall-side circumferential wall portion
66, and the second cap passage forming portion 67.
The circumference of the opening-side circumferen-
tial wall portion 61 and the circumference of the top-
wall-side circumferential wall portion 66 are joined
to each other to form the cap body 51. The first cap
passage forming portion 62 and the second cap pas-
sage forming portion 67 are joined to each other to
form the cap passage 70.
With the above-described configuration, the first cap
passage forming portion 62 and the second cap pas-
sage forming portion 67 are joined to each other to
form the cap passage 70. Thus, even when removal
from the mold is difficult due to the complicated
shape of the cap passage 70, the cap 50 can be
easily formed.

<Modifications>

[0056] The above-described embodiment may be
modified as follows.
[0057] The inlet duct 26 and the resonator 48 also can
be separately formed. In this case, the resonator may be
connected to the inlet duct.
[0058] The inlet duct 26 is not limited to that including
the reversing portion 29, the shape of the inlet duct 26
may be changed as necessary.
[0059] The first cap molding 60 and the second cap
molding 65 are joined to each other to form the cap 50
in the above embodiment. However, the cap may be in-
tegrally molded.
[0060] The first case molding 30 and the second case
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molding 35 are joined to each other by vibration welding
in the above embodiment. However, the first case mold-
ing 30 and the second case molding 35 are joined to each
other with an adhesive.
[0061] An air cleaner for an internal combustion engine
includes a case (20) including a case body (21) with an
opening (22), and an inlet duct (26) formed integrally with
the case body (21). The case (20) includes a first case
molding (30) and a second case molding (35). The first
case molding (30) includes an opening-side circumfer-
ential wall portion (31) surrounding the opening (22) of
the case body (21), and a first inlet duct half (32) in a
semi-cylindrical shape extending continuously with the
opening-side circumferential wall portion (31). The sec-
ond case molding (35) includes a bottom wall (24) of the
case body (21), a bottom-wall-side circumferential wall
portion (36) formed continuously with the bottom wall
(24), and a second inlet duct half (37) in a semi-cylindrical
shape extending continuously with the bottom-wall-side
circumferential wall portion (36). The circumference of
the opening-side circumferential wall portion (31) and the
circumference of the bottom-wall-side circumferential
wall portion (36) are joined to each other to form the case
body (21). The circumference of the first inlet duct half
(32) and the circumference of the second inlet duct half
(37) are joined to each other to form the inlet duct (26).

Claims

1. An air cleaner for an internal combustion engine,
comprising:

a case (20) including a case body (21) with an
opening (22), and an inlet duct (26) formed in-
tegrally with the case body (21);
a cap (50) including an outlet (56), and an open-
ing (52) facing the opening (22) of the case body
(21); and
a filter element (80) provided between the open-
ing (22) of the case body (21) and the opening
(52) of the cap (50), wherein
the case (20) includes a first case molding (30)
and a second case molding (35),
the first case molding (30) includes

an opening-side circumferential wall portion
(31) surrounding the opening (22) of the
case body (21), and
a first inlet duct half (32) in a semi-cylindrical
shape extending continuously with the
opening-side circumferential wall portion
(31),

the second case molding (35) includes

a bottom wall (24) of the case body (21),
a bottom-wall-side circumferential wall por-

tion (36) formed continuously with the bot-
tom wall (24), and
a second inlet duct half (37) in a semi-cylin-
drical shape extending continuously with
the bottom-wall-side circumferential wall
portion (36),

the circumference of the opening-side circum-
ferential wall portion (31) and the circumference
of the bottom-wall-side circumferential wall por-
tion (36) are joined to each other to form the
case body (21), and
the circumference of the first inlet duct half (32)
and the circumference of the second inlet duct
half (37) are joined to each other to form the inlet
duct (26).

2. The air cleaner for an internal combustion engine,
according to claim 1,
wherein the inlet duct (26) includes a reversing por-
tion (29) for reversing a flow channel of air.

3. The air cleaner for an internal combustion engine,
according to claim 1 or 2,
wherein

the inlet duct (26) includes

a connection portion (261), which is con-
nected to one face of a circumferential wall
(23) of the case body (21) and extends
along a circumferential direction of the case
body (21),
a bulging portion (262) bulging from the con-
nection portion (261) toward an outer pe-
riphery, and
an extension (27), which is connected to
one end of the bulging portion (262) in the
circumferential direction and extends along
the circumferential direction, and

a cross-sectional area of a flow channel of air
gradually increases from the extension (27) to-
ward the connection portion (261).

4. The air cleaner for an internal combustion engine,
according to any one of claims 1 to 3, wherein
the first case molding (30) is provided with a first
resonator half (34) in a semi-cylindrical shape,
the second case molding (35) is provided with a sec-
ond resonator half (39) in a semi-cylindrical shape,
and
the circumference of the first resonator half (34) and
the circumference of the second resonator half (39)
are joined to each other to form a resonator (48) of
a Helmholtz type.
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