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(54) OIL MIST SEPARATOR

(57)  Anoil mist separator includes: an inlet chamber
including a blowby gas inlet; an outlet chamber including
a blowby gas outlet, and a bottom wall; an oil mist sep-
aration section disposed between the inlet chamber and
the outlet chamber; an oil recovering chamber which in-
cludes an oil recovering chamber bottom wall located
below the bottom wall of the outlet chamber, and which
is defined between the bottom wall of the outlet chamber,

and the oil recovering chamber bottom wall; an oil com-
munication hole which is opened in the bottom wall of
the outlet chamber, and which connects the oil recovering
chamber and the outlet chamber; a drain pipe which pro-
trudes in a downward direction from a bottom surface of
the oil recovering chamber; and a check valve which is
provided at a tip end opening of the drain pipe.
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Description

BACKGROUND OF THE INVENTION

[0001] This invention relates to an oil mist separator.

[0002] For example, in an internal combustion engine
for a vehicle, as is well known, a blowby gas including
unburnt component which is leaked from a combustion
chamber into a crank case is introduced to an intake sys-
tem of the engine, and burned. The blowby gas passing
through the inside of the crank case includes oil mist.
Accordingly, for preventing the oil from flowing into the
intake system of the engine, there is provided, for exam-
ple, an oil mist separator disposed within a cylinder head
cover, and arranged to separate and remove the oil mist
within the blowby gas. For example, a patent document
1 (Japanese Patent Application Publication No.
8-158853) discloses an oil mist separator including an
oil mist separator section including an impact plate ex-
tending within a separator chamber in an upward direc-
tion, and an impact plate extending within the separator
chamber in a downward direction. With this, this oil mist
separator curves a flow of the blowby gas so as to sep-
arate the oil mist from the blowby gas. Furthermore, a
patent document 2 (Japanese Patent Application Publi-
cation No. 2009-121281) discloses an oil mist separator
including a separation wall which is provided within a
separation chamber, and a plurality of passage holes
which are opened in the separation wall for further pro-
moting the separation and the removal of the oil mist. In
this oil mist separator, the blowby gas passes through
these passage holes, so that the flow speed of the blowby
gas is increased. Then, the blowby gas is impeded on
the impact plate on a downstream side of the separation
wall so as to separate and remove the oil mist.

[0003] As shown inthe patent documents 1 and 2, the
oil separated by these oil mist separation sections is dis-
charged from the oil mist separator through a drain pipe
provided at the bottom wall of the oil mist separator, and
returnedinto the inside of the internal combustion engine.
On the other hand, the blowby gas from which the oil mist
is removed is discharged from the oil mist separator to
the intake system.

SUMMARY OF THE INVENTION

[0004] In general, in a case where a separation per-
formance (property) of the oil mist separation section is
improved, a pressure loss generated in the oil mist sep-
aration section is increased. For example, in a case
where passage sectional areas of the passage holes pro-
vided of the separation wall are decreased, the pressure
loss between the upstream side and the downstream side
of the separation wall becomes large. The pressure of
the downstream side portion of the oil mist separator
which is positioned on the downstream side of the sep-
aration wall is lowered by this pressure loss. With this,
the pressure difference between the oil mist separator
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downstream side portion and the inside of the internal
combustion engine becomes large. The blowby gas flows
through an opening of a tip end of the drain pipe into the
oil mist separator downstream side portion by this pres-
sure difference. With this, the oil within the drain pipe
may flow into the oil mist separator. It is possible to pre-
vent the reverse flow of the oil by lengthening the length
of the drain pipe. However, when the drain pipe is length-
ened, the drain pipe is interfered with components of the
internal combustion engine which are positioned below
the head cover. Accordingly, this is not preferable.
[0005] ltis, therefore, an object of the presentinvention
to provide an oil mist separator devised to solve the above
mentioned problem, and to prevent the backflow of the
separated oil into the oil mist separator chamber..
[0006] According to one aspect of the present inven-
tion, an oil mist separator comprises: an inlet chamber
including a blowby gas inlet; an outlet chamber including
a blowby gas outlet, and a bottom wall; an oil mist sep-
aration section disposed between the inlet chamber and
the outlet chamber; an oil recovering chamber which in-
cludes an oil recovering chamber bottom wall located
below the bottom wall of the outlet chamber, and which
is defined between the bottom wall of the outlet chamber,
and the oil recovering chamber bottom wall; an oil com-
munication hole which is opened in the bottom wall of
the outlet chamber, and which connects the oil recovering
chamber and the outlet chamber; a drain pipe which pro-
trudes in a downward direction from a bottom surface of
the oil recovering chamber; and a check valve which is
provided at a tip end opening of the drain pipe.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1 is a sectional view taken along a longitudinal
direction of an oil mist separator according to the
present invention.

FIG. 2 is a bottom view of the oil mist separator of
the FIG. 1.

FIG. 3 is a sectional view showing the oil mist sep-
arator according to a first embodiment of the present
invention.

FIG. 4 is a sectional view which shows a main part
of the oil mist separator, and which is taken along a
section line A-A of FIG. 3.

FIG. 5 is a sectional view which shows the main part
of the oil mist separator, and which is taken along a
section line B-B of FIG. 3.

FIG. 6 is a sectional view showing an oil mist sepa-
rator according to a second embodiment of the
present invention.

FIG. 7 is a sectional view which shows a main part
of the oil mist separator of FIG. 6, and which is taken
along a section line C-C of FIG. 6.

FIG. 8 is a sectional view which shows the main part
of the oil mist separator of FIG. 6, and which is taken
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along a section line D-D of FIG. 6.

DETAILED DESCRIPTION OF THE INVENTION

[0008] Hereinafter, embodiments according to the
present invention are illustrated in detail based on FIG.
1to FIG. 5.

[0009] FIG. 1 is a sectional view taken along a longi-
tudinal direction of an oil mist separator 10. FIG. 2 is a
bottom view of the oil mist separator 10. Constituting
members within the oil mist separator 10 are shown by
broken lines. As shown in FIG. 1, the oil mist separator
10 includes a housing member 12 which includes an
opened lower surface (lower surface opening), and which
has an elongated passage shape; and a separator cover
13 which is mounted to the housing member 12 so as to
cover the lower surface opening of the housing member
12. The housing 12 is integrally formed (molded) with a
ceiling surface of a cylinder head cover 11 made from a
synthetic resin, as a part of the cylinder head cover 11.
The separator cover 13 made from the synthetic resin is
formed (molded) as a member different from the housing
member 12. The separator cover 13 is mounted to the
housing member 12, that is, the cylinder head cover 11.
Besides, in this embodiment, the housing member 12 is
integrally formed as the part of the cylinder head cover
11. However, the housing member 12 may be formed as
a member different form the cylinder head cover 11.
[0010] The oil mist separator 10 extends in an elongat-
ed shape, for example, in a direction perpendicular to
cylinder rows (a widthwise direction of the engine). A sep-
arator chamber 14 is defined between the housing mem-
ber 12 and the separator cover 13. The separator cham-
ber 14 has an elongated shape, and a rectangular sec-
tion. Ablow by gasinlet 15is positioned atone end portion
of the separator chamber 14 in the longitudinal direction.
A blow by gas outlet 16 is positioned at the other end
portion of the separator chamber 14 in the longitudinal
direction. Accordingly, the blowby gas basically flows
within the separator chamber 14 along the longitudinal
direction of the separator chamber 14. Besides, the sep-
arator chamber 14 is formed along a surface which is
substantially perpendicular to a central axial line of the
cylinder of the internal combustion engine. However, the
separator chamber 14 may be formed to be inclined with
respect to the cylinder central line in consideration that
the internal combustion engine is mounted to the vehicle
in an inclined posture.

[0011] As shown in FIG. 2, the blowby gas inlet 15 is
constituted as a rectangular opening formed in the sep-
arator cover 15. That is, in this embodiment, the blowby
gas inlet 15 is opened in the bottom surface of the sep-
arator chamber 14. The separator chamber 14 is con-
nected through the blowby gas inlet 15 to the inside of
the engine. Moreover, in this embodiment, the blowby
gas outlet 16 is provided in an end wall 17 of the housing
member 12 on the downstream side. Besides, in this em-
bodiment, "upstream" and "downstream" represents an
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upstream and a downstream with respect to the flow of
the blowby gas in a case where special notices are not
described.

[0012] As shownin FIG. 2, a plate-shaped separation
wall 20 is provided in an middle portion of the separator
chamber 14 in the longitudinal direction. The separation
wall 20 is perpendicular to the longitudinal direction of
the separator chamber 14. As in the example shown in
the drawings, this separation wall 20 is integrally formed
(molded) with the separator cover 13. This separation
wall 20 extends in the upward direction to have a height
to reach the ceiling of the housing member 12. Besides,
the separation wall 20 may be integrally formed (molded)
with the housing member 12, that is, the cylinder head
cover 11. This separation wall 20 includes a plurality of
passage holes 23 which serve as throttling for increasing
the flow speed of the blowby gas.

[0013] There is an impact plate 24 which is disposed
on the downstream side of the separation wall 20 adja-
cent to the separation wall 20. The impact plate 24 ex-
tends in the downward direction from the ceiling surface
of the housing member 12 in parallel to the separation
wall 20 to have a predetermined height position. The im-
pact plate 24 confronts the separation wall 20 with a pre-
determined (appropriate) clearance. There is an opening
portion 26 which is opened in the form of an slit shape
between a lower end 24a of the impact plate 24, and the
bottom surface of the separator chamber 14. There is
provided an oil recovering (collecting) chamber 30 (de-
scribed later) which is positioned on the downstream side
of this opening portion 26.

[0014] Inthis embodiment, the impact plate 24 and the
separation wall 20 constitute an oil mist separation (di-
viding) section 25 arranged to separate (divide) the oil
mist from the blowby gas including the oil mist. This oil
mist separation section 25 divides the separator chamber
14 into an inlet chamber 21 which is on the blowby gas
inlet 15’s side, and an outlet chamber 22 which is on the
blowby gas outlet 16’s side.

[0015] Next, a structure of the outlet chamber 22 is
illustrated with reference to FIG. 3 to FIG. 5. The oil re-
covering chamber 30 is formed on a lower side of the
outlet chamber 22. This oil recovering chamber 30 in-
cludes arecessed portion 31 which is formed by partially
recessing, in the downward direction, a part of the sep-
arator cover 13 constituting the bottom surface of the
outlet chamber 22; and a cover (lid) portion 32 which has
a substantially rectangular shape, and which is mounted
to the separator cover 13 to cover an upper surface open-
ing 31a of the recessed portion 31.

[0016] The recessed portion 31 is recessed in a rec-
tangular box shape which occupies a substantially cen-
tral portion of the outlet chamber 22 in the longitudinal
direction. The recessed portion 31 includes a bottom wall
34 which is substantially parallel to the separator cover
bottom surface 13a; a pair of side walls 35a and 35b each
of which extendsin a vertical direction to be perpendicular
to this bottom wall 34, and which extends in parallel to
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the side walls 18 (FIG. 2) of the housing member 12; and
a pair of end portion walls 36a and 36b which extends in
the vertical direction to be perpendicular to the bottom
wall 34, and which extend in parallel with the end wall 17
of the housing member 12. As shown in FIG. 2 and FIG.
5, the recessed portion 31 extends over substantially en-
tire width of the outlet chamber 22. Moreover, the re-
cessed portion 31 has a flat shape in which a depth from
the upper opening portion 31a to the bottom wall 34 is
smaller than a length between the end walls 36a and
36b, and a width between the side walls 35a and 35b. A
drain pipe 38 is provided at a substantially central portion
of the bottom wall 34.

[0017] AsshowninFIG. 3, the cover portion 32 is made
from the synthetic resin which is identical to the synthetic
resin of the separator cover 13. The cover portion 32 is
amember different from the separator cover 13. The cov-
er portion 32 is mounted so that an outer periphery of the
cover portion 32 is overlapped with an opening edge of
the upper surface opening 31a of the recessed portion
31. With this the cover portion 32 constitutes a part of
the bottom wall of the outlet chamber 22. In this embod-
iment, the cover portion 32 includes retaining portions
32a which protrude from the bottom surface of the cover
portion 32. These retaining portions 32a are engaged
with the upper surface opening 31a of the recessed por-
tion 31, so that the cover portion 32 is mounted to the
separator cover 13. Besides, the present invention is not
limited to this. The cover portion 32 may be welded,
seized, adhered on the separator cover 13.

[0018] As shown in FIG. 5, the cover portion 32 in-
cludes four oil communication holes 40a-40d each of
which has a circular shape, and each of which connects
the outlet chamber 22 and the recessed portion 31. More-
over, the cover portion 32 includes four ribs 41 which
protrude to introduce the separated oil to the oil commu-
nication holes 40.

[0019] Sizes and positions of the oil communication
holes 40a-40d are set so as to smoothly flow (introduce)
the separated oil to the inside of the recessed portion 31.
In this embodiment, in the oil communication holes 40a-
40d, two oil communication holes 40a and 40b are posi-
tioned on the upstream side of the drain pipe 38. Two oil
communication holes 40c and 40d are positioned on the
downstream side of the drain pipe 38. Moreover, two oil
communication holes 40a and 40c are positioned on one
side (an upper side of the drawing) of a central line of the
longitudinal direction of the separator chamber 14. Two
oil communication holes 40b and 40d are positioned on
the other side (a lower side of the drawing) of the central
line of the longitudinal direction of the separator chamber
14.

[0020] Furthermore, the shapes and the positons of
the ribs 41 are set so as to smoothly introduce the oll
flowing toward the downward side to the oil communica-
tion holes 40. In this embodiment, each of the ribs 41
includes an upstream side portion 41a extending in a
liner shape in a obliquely direction; and a downstream
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side portion 41b which is curbed to partially surround an
outer circumference of a downstream side portion of one
of the oil communication holes 40.

[0021] As shown in FIG. 3 and FIG. 4, the drain pipe
38 is integrally formed (molded) with the separator cover
13, that s, the bottom wall 34. The drain pipe 38 extends
in a cylindrical shape from the bottom wall 34 in the down-
ward direction. A check valve 42 is provided at a lower
end of this drain pipe 38. The check valve 42 is arranged
to be opened and closed by a pressure difference be-
tween the oil mist separator 10 (the outlet chamber 22)
and the inside of the engine, and the weight of the stored
oil.

[0022] In the thus-constructed oil mist separator 10,
the blowby gas flowing within the separator chamber 14
from the blowby gas inlet 15 to the blowby gas outlet 16
becomes a high speed by the throttled (decreased) pas-
sage area of the passage holes 23 of the separation wall
20, and then impedes the impact plate 24. With this, the
oil mist is separated from the blowby gas. The oil mist is
adhered to the impact plate 24. The oil mist is gradually
developed into large droplet. The droplet drops from the
lower end 24a of the impact plate 24. This flows through
the opening portion 26 along the bottom wall of the outlet
chamber 22 toward the downstream side. In this case,
the oi is guided by the ribs 41 on the cover portion 32,
and aggregated to the oil communication holes 40. Then,
the oil drops from the oil communication holes 40. The
oil is aggregated into the oil recovering chamber 30.
[0023] In this case, at the high load of the internal com-
bustion engine such as the acceleration of the vehicle,
the amount of the blowby gas passing through the oil
mist separation section 25 becomes much. Accordingly,
the pressure loss due to the oil mist separation section
25 becomes large. Consequently, the pressure differ-
ence between the inlet chamber 21 and the outlet cham-
ber 22, that is, the pressure difference between the inside
of the engine and the outlet chamber 22 becomes large.
The check valve 42 is moved in the upward direction by
this pressure difference, so that a valve tip end portion
42a closes the oil discharge hole 38a of the drain pipe
38. Accordingly, the oil within the oil recovering chamber
30 is not discharged through the drain pipe 38. The oil is
temporarily stored (remained) in the oil recovering cham-
ber 30. On the other hand, the blowby gas from which
the oil mist is removed is discharged from the oil mist
separator 10 through the blowby gas outlet 16. Then,
when the driving condition is varied so that the internal
combustion engine becomes the low load such as the
idling state, the amount of the blowby gas passing
through the oil mist separation section 25 becomes less,
the pressure loss due to the oil mist separation section
25is decreased. Accordingly, the pressure difference be-
tween the inlet chamber 21 and the outlet chamber 22,
that is, the pressure difference between the inside of the
engine and the outlet chamber 22 becomes small. Con-
sequently, the check valve 42 is moved in the downward
direction by the weight of the oil so as to open the oil
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discharge holes 38a. The oil stored in the oil recovering
chamber 30 is discharged through the drain pipe 38 into
the inside of the engine. The oil recovering chamber 30
has a relatively large volume. Therefore, even when the
high load state of the internal combustion engine contin-
ues during along time period, itis possible to retain (hold)
the oil so that the oil is not overflowed to the outlet cham-
ber 22. Moreover, the oil recovering chamber 30 and the
outlet chamber 22 are partitioned by the cover portion
32. Accordingly, the oil stored within the oil recovering
chamber 30 is not moved into (brought into) the outlet
chamber 22 by the blowby gas.

[0024] Next, an oil recovering chamber in an oil mist
separator according to a second embodiment of the
present invention is illustrated with reference to FIG. 6
to FIG. 8. Besides, portions which are identical to those
of the first embodiment shown in FIG. 1 to FIG. 5 have
the same symbols.

[0025] In the second embodiment, the oil recovering
chamber 130 has a basic structure which is identical to
that of the first embodiment. The oil recovering chamber
130 includes the recessed portion 31 which is integrally
formed (molded) with the separator cover 13; and the
cover portion 32 which is mounted to the recessed portion
31. The cover portion 32 includes the four oil communi-
cation holes 40a-40d; and the four ribs 41.

[0026] As shown in FIG. 6, two drain pipes 138a and
138b are integrally formed (molded) with the separator
cover 13, that is, the bottom wall 34, on the bottom wall
34 of the recessed portion 31. The drain pipes 138a and
138b have the structure which is identical to that of the
drain pipe 38 in the first embodiment. Each of the drain
pipes 138a and 138b extends in the cylindrical shape
from the bottom wall 34 in the downward direction. The
check valve 42 is provided at each of the drain pipes
138a and 138b. The drain pipes 138a and 138b are dis-
posed at front left and rear right two corners, or front right
and rear left two corners of the rectangular recessed por-
tion 31 when the internal combustion engine is mounted
to the vehicle. Specifically, as shown in FIG. 7, the drain
pipe 138ais positioned near a corner defined by the end
wall 36a and the side wall 35a which are positioned on
the upstream side. The drain pipe 138b is positioned near
a corner defined by the end wall 36b and the side wall
35b which are positioned on the downstream side. That
is, the drain pipe 138a and the drain pipe 138b are posi-
tioned in a diagonal line.

[0027] In this embodiment, even when the vehicle is
inclined on the hill (slope), curve and so on, and the in-
ternal combustion engine, that is, the oil mist separator
10 is inclined in the forward or rearward direction, or in
the leftward or rightward direction, the oil stored in the oll
recovering chamber 130 is surely discharged from one
of two drain pipes 138a and 138b in accordance with the
inclination direction.

[0028] Hereinabove, the embodiments according to
the present invention are illustrated. However, the
present invention is not limited to the above-described
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embodiments. Various variations are included in the
present invention.

[0029] For example, in the above-described embodi-
ments, the separator cover 13 and the recessed portion
31 are integrally formed (molded) with each other. The
cover portion 32 which is different from the separator
cover 13 and the recessed portion 31 is mounted to the
separator cover 13 and the recessed portion 31. Howev-
er, the recessed portion 31 may be formed (molded) as
a member different from the separator cover 13. The re-
cessed portion 31 may be welded to the bottom portion
of the separator cover 13. In this case, the oil communi-
cation holes 40a-40d are formed on the wall portion of
the outlet chamber which is constituted by the separator
cover 13 itself.

[0030] Moreover, in the embodiment, the oil mist sep-
arator 10 is provided with the oil mist separator section
25 whichis constituted by the separation wall 20 including
the communication holes 23, and the impact plate 24.
The present invention is not limited to this. There may be
provided the oil mist separation section 25 which have
the other structure. Moreover, the shapes and the num-
bers of the oil communication holes 40 and the ribs 41
are merely one example. The shapes and the numbers
of the oil communication holes 40 and the ribs 41 are not
limited to those of the above-described embodiment.
[0031] Furthermore, the presentinventionis not limited
to the oil mist separator provided within the cylinder head
cover. The present invention is applicable to an oil mist
separator which is disposed at other portion of the internal
combustion engine.

[0032] The oil mist separator according to the present
invention includes: an inlet chamber including a blowby
gasinlet; an outlet chamberincluding a blowby gas outlet,
and a bottom wall; an oil mist separation section disposed
between the inlet chamber and the outlet chamber; an
oil recovering chamber which includes an oil recovering
chamber bottom wall located below the bottom wall of
the outlet chamber, and which is defined between the
bottom wall of the outlet chamber, and the oil recovering
chamber bottom wall; an oil communication hole which
is opened in the bottom wall of the outlet chamber, and
which connects the oil recovering chamber and the outlet
chamber; a drain pipe which protrudes in a downward
direction from a bottom surface of the oil recovering
chamber; and a check valve which is provided at a tip
end opening of the drain pipe.

[0033] In this structure, the oil separated by the oil mist
separation section drops to the bottom wall of the outlet
chamber, and flows along this bottom wall to the down-
stream side. Then, this oil drops from the oil communi-
cation hole, and this oil is collected within the oil recov-
ering chamber. In the driving state in which the blowby
gas generation amount is large and the pressure differ-
ence between the outlet chamber and the inside of the
engine is large, the check valve is closed. The oil is tem-
porarily stored in the oil recovering chamber. Then, in
the driving state in which the blowby gas generation
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amountis small and the pressure difference between the
outlet chamber and the inside of the engine is small, the
oil is discharged from the drain pipe in the downward
direction.

[0034] Inthe oilmistseparatoraccordingto the present
invention, the oil recovering chamber has a rectangular
box shape; the oil mist separator includes two drain pipes
provided to the bottom wall of the oil recovering chamber;
and the two drain pipes are provided at corner portions
of the oil recovering chamber, in a diagonal line of the oil
recovering chamber.

[0035] In this structure, even when the vehicle and the
oil mist separator is inclined in the forward and rearward
directions and in the leftward and rightward directions,
the oil stored in the oil recovering chamber is discharged
from one of the drain pipes.

[0036] Inthe oilmistseparatoraccordingto the present
invention, the bottom wall of the outlet chamber includes
a rib which protrudes from the bottom wall of the outlet
chamber, and which is arranged to introduce the oil into
the oil communication hole.

[0037] In this structure, the oil flowing along the bottom
surface of the outlet chamber to the downstream side is
smoothly guided to the oil communication hole.

[0038] In the oil mist separator according to the em-
bodiments of the present invention, it is possible to tem-
porarily store the separated oil within the oil recovering
chamber. Accordingly, in the state in which the pressure
difference generated due to the oil mist separation sec-
tion is large, it is possible to prevent the backflow of the
separated oil into the oil mist separation chamber.
[0039] The entire contents of Japanese Patent Appli-
cation No. 2014-255667 filed December 18, 2014 are
incorporated herein by reference.

[0040] Although the invention has been described
above by reference to certain embodiments of the inven-
tion, the invention is not limited to the embodiments de-
scribed above. Modifications and variations of the em-
bodiments described above will occur to those skilled in
the art in light of the above teachings. The scope of the
invention is defined with reference to the following claims.

Claims
1. An oil mist separator comprising:

an inlet chamber including a blowby gas inlet;
an outlet chamber including a blowby gas outlet,
and a bottom wall;

an oil mist separation section disposed between
the inlet chamber and the outlet chamber;

an oil recovering chamber which includes an oil
recovering chamber bottom wall located below
the bottom wall of the outlet chamber, and which
is defined between the bottom wall of the outlet
chamber, and the oil recovering chamber bot-
tom wall;
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an oil communication hole which is opened in
the bottom wall of the outlet chamber, and which
connects the oil recovering chamber and the
outlet chamber;

a drain pipe which protrudes in a downward di-
rection from a bottom surface of the oil recover-
ing chamber; and

a check valve which is provided at a tip end
opening of the drain pipe.

The oil mist separator as claimed in Claim 1, wherein
the oil recovering chamber has a rectangular box
shape; the oil mist separator includes two drain pipes
provided to the bottom wall of the oil recovering
chamber; and the two drain pipes are provided at
corner portions of the oil recovering chamber, in a
diagonal line of the oil recovering chamber.

The oil mist separator as claimed in Claim 1 or 2,
wherein the bottom wall of the outlet chamber in-
cludes a rib which protrudes from the bottom wall of
the outlet chamber, and which is arranged to intro-
duce the oil into the oil communication hole.

The oil mist separator as claimed in Claim 1, wherein
the drain pipe is connected to an inside of an engine;
and the check valve is arranged to be opened and
closed in accordance with a pressure difference
which is generated between the outlet chamber and
the inside of the engine due to the oil separation sec-
tion.
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