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(54) Oil mist separator and cylinder head cover
(57) In a valve opening state,of a check valve (27)
corresponding to a state in which pressure of an intake
manifold becomes higher than pressure of a crank cham-
ber, each of leg portions (38) of a valve body (34) spaced
away from a valve seat (33) comes into contact along a
line with an upper surface of an end plate of a valve cham-

ber (28), and the valve body (34) is held in a state of
being spaced away from the upper surface of the end
plate. Further, the valve body (34) and an oil outlet (31)
each have a substantially star-shaped horizontal cross-
section in which numbers of protruding portions (35) are
different from each other, and a part of the oil outlet (31)
is always open.
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Description

[0001] The presentinvention relates to an oil mist sep-
arator for provision on a blow-by gas passage connecting
the crank chamber of an engine with an intake passage,
and a cylinder head cover provided with the oil mist sep-
arator.

[0002] Conventionally, this kind of oil mist separator is
disclosed, for example, in Japanese Laid-Open Patent
Publication No. 2003-13723. As shown in Figs. 9(a) to 9
(c), the oil mist separator is provided with a separating
chamber 50 arranged on a blow-by gas passage. A valve
mechanism 51 is arranged in a lower portion of the sep-
arating chamber 50. The separating chamber 50 com-
municates with a crank chamber via a gas introduction
port 50a. Further, the separating chamber 50 communi-
cates with an intake manifold via a gas discharge port
50b to which a positive crankcase ventilation (PCV) valve
(not shown) is connected. An oil passage of the valve
mechanism 51 communicates with the separating cham-
ber 50 via an oil introduction port 52 positioned in an
upper portion thereof. Further, an oil passage of the valve
mechanism 51 communicates with a crank chamber via
an oil discharge port 53 positioned in a lower portion
thereof. A valve seat 55 is formed within a valve chamber
54 formed between the oil introduction port 52 and the
oil discharge port 53, and a valve body 56 which can be
brought into contact with and moved away from the valve
seat 55 is accommodated within the valve chamber 54.
The valve body 56 is provided with a first valve portion
57 arranged between the oil introduction port 52 and the
valve seat 55, and a second valve portion 59 arranged
between the valve seat 55 and the oil discharge port 53.
The first valve portion 57 and the second valve portion
59 are coupled to each other by a valve rod 58.

[0003] Ifpressure in the crank chamber becomes high-
er than the pressure in the intake manifold under a no-
load operating state of an engine, the valve body 56 is
urged upward due to the pressure difference between
the crank chamber and the intake manifold, as shown in
Fig. 9(a). Accordingly, the first valve portion 57 moves
away from an upper surface of the valve seat 55, and the
second valve portion 59 is brought into contact with a
lower surface of the valve seat 55. In this state, oil is
centrifugally separated from the blow-by gas flowing into
the separating chamber 50 from the crank chamber via
a blow-by gas passage (not shown) and a gas introduc-
tion port 50a, and the centrifugally separated oil stays
within the valve chamber 54. On the other hand, the blow-
by gas is discharged to the intake manifold via a gas
discharge port 50b.

[0004] Ifthe engine shifts to a low-load operating state
from the no-load operating state, and the pressure in the
intake manifold is substantially equal to the pressure in
the crank chamber, the valve body 56 is held at a position
where neither the first valve portion 57 nor the second
valve portion 59 is brought into contact with the valve
seat 55, by a spring (not shown), as shown in Fig. 9(b).
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In this state, the oil reserved within the valve chamber
54 isreturned to the crank chamber from the oil discharge
port 53.

[0005] If the engine shifts to a high-load operating
state, and the pressure in the intake manifold becomes
higher than the pressure in the crank chamber, the valve
body 56 is urged downward on the basis of a differential
pressure between the crank chamber and the intake
manifold, as shown in Fig. 9(c). Further, the first valve
portion 57 is pressed into the upper surface of the valve
seat 55, and the second valve portion 59 is moved away
from the lower surface of the valve seat 55. At this time,
the separating chamber 50 communicates with the oll
discharge port 53 of the valve chamber 54 via a notch
60 formed in the upper surface of the valve seat 55. In
this state, the oil is centrifugally separated from the blow-
by gas flowing into the separating chamber from the crank
chamber, and the centrifugally separated oil is returned
to the crank chamber from the inner side of the valve
chamber 54 via the notch 60.

[0006] There are cases where sludge attaches to the
surfaces of the valve seat 55 and the valve body 56. In
this case, there is a risk that the valve body 56 will be
pressed into the valve seat 55 under the high-load oper-
ating state of the engine and firmly fixed to the valve seat
55 by the sludge so as to be immobile. In this case, even
if the pressure in the intake manifold becomes lower than
the pressure in the crank chamber in the no-load oper-
ating state or the low-load operating state of the engine,
the valve body 56 will not detach from the valve seat 55.
Accordingly, the separating chamber 50 communicates
with the crank chamber only through the notch 60. As a
result, the oil reserved within the valve chamber 54 is
returned to the crank chamber only from the notch 60
little by little. Therefore, in this case the oil centrifugally
separated from the blow-by gas in correspondence with
the operation of the engine overflows from the valve
chamber 54 so as to be reserved within the separating
chamber 50. Further, there is a problem in that the oil in
the separating chamber 50 is carried to the intake man-
ifold by the blow-by gas.

[0007] An objective of the present invention is to pro-
vide an oil mist separator which reliably returns oil sep-
arated from blow-by gas to the engine, and a cylinder
head cover provided with the oil mist separator.
Accordingtothe presentinvention, this objectis achieved
by an oil mist separator as defined in claim 1 and a cyl-
inder head cover as defined in claim 8. The dependent
claims define preferred and advantageous embodiments
of the invention.

[0008] In accordance with one aspect of the present
invention, an oil mist separator provided on a blow-by
gas passage connecting a crank chamber of an engine
with an intake passage is provided. The oil mist separator
includes a separating portion and a check valve. The
separating portion separates oil from blow-by gas intro-
duced from the crank chamber. The check valve allows
discharge of the oail to the crank chamber from the sep-
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arating portion, and regulates inflow of the gas to the
separating portion from the crank chamber. The check
valve has a valve body arranged between an inner wall
of a valve chamber and a valve seat. The valve body is
displaced by a differential pressure between intake pres-
sure and pressure of the crank chamber. The oil mist
separator is structured such as to regulate inflow of the
blow-by gas to the separating portion from the crank
chamber in a valve closing state in which the valve body
is brought into contact with the valve seat, and to dis-
charge the oil to the crank chamber from the separating
portion in a valve opening state in which the valve body
is spaced away from the valve seat. The oil mist separator
further includes holding means provided between the
valve body and the inner wall of the valve chamber. In
the valve opening state, the holding means holds the
valve body in a state in which the valve body is away
from an inner wall of the valve chamber.

[0009] In accordance with another aspect of the
present invention, a cylinder head cover having the
above oil mist separator is provided. The cylinder head
cover is formed by a synthetic resin and integrally formed
with the oil mist separator.

[0010] Other aspects and advantages of the invention
will become apparent from the following description, tak-
en in conjunction with the accompanying drawings, illus-
trating by way of example the principles of the invention.
[0011] Theinvention, together with objects and advan-
tages thereof, may best be understood by reference to
the following description of the presently preferred em-
bodiments together with the accompanying drawings in
which:

Fig. 1 is a vertical cross-sectional view showing an
oil mist separator in accordance with an embodi-
ment;

Fig. 2(a) is a horizontal cross-sectional view showing
a check valve;

Fig. 2(b) is a cross-sectional view along a line 2b-2b
in Fig. 2(a);

Fig. 3(a) is a front elevational view showing a valve
body;

Fig. 3(b) is a side elevational view showing the valve
body;

Fig. 3(c) is a bottom view showing the valve body;
Fig. 4 is a vertical cross-sectional view showing the
check valve in a valve open state;

Fig. 5 is a vertical cross-sectional view showing the
check valve in a valve closed state;

Fig. 6(a) is a horizontal cross-sectional view showing
a check valve in accordance with another embodi-
ment;

Fig. 6(b) is a cross-sectional view along a line 6b-6b
in Fig. 6(a);

Fig. 7 is a vertical cross-sectional view showing an
oil mist separator in accordance with a first modifi-
cation;

Fig. 8 is a vertical cross-sectional view showing an
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oil mist separator in accordance with a second mod-
ification;

Fig. 9(a) is a vertical cross-sectional view showing
a prior art oil mist separator;

Fig. 9(b) is a vertical cross-sectional view showing
the prior art oil mist separator in accordance with a
prior art; and

Fig. 9(c) is a vertical cross-sectional view showing
the prior art oil mist separator.

[0012] Next, a description will be given of an embodi-
ment according to the present invention with reference
to Figs. 1 to 6(b). As shown in Fig. 1, a cylinder head
cover 12 arranged on a cylinder 11 of an engine 10 is
formed of nylon 66. An oil mist separator 13 for collecting
oil from blow-by gas is formed in the cylinder head cover
12.

[0013] The oil mist separator 13 is provided with a
housing 14 formed in the cylinder head cover 12. A sep-
arating chamber 15 having a substantially conical shape
is formed in the interior of the oil mist separator 13. A
proximal portion of the separating chamber 15, and a
distal portion narrower than the proximal portion are
open. The separating chamber 15 is formed in such a
manner that the distal portion is positioned in a lower
side, and the separating chamber is inclined with respect
to the vertical direction. A complementary angle of an
inclination angle 81 (0<61<90 degree) of an axis L of the
separating chamber 15 with respect to a straight line ex-
tending in the vertical direction is preferably larger than
an inclination angle 62 of an inner peripheral surface at
aposition forming the separating chamber 15 in the hous-
ing 14 with respect to the axis L. In this case, no oil is
reserved within the separating chamber 15.

[0014] The proximal portion of the separating chamber
15 s closed by an end plate 16. A guide tube 17 is fitted
into a hole formed in a center of the end plate 16, and
the guide tube 17 is arranged within the separating cham-
ber 15. The interior of the guide tube 17 defines a gas
passage 18, and the gas passage 18 communicates with
an outer portion of the housing 14. In an outer peripheral
surface of the guide tube 17, a partition wall 19 having a
collar shape is integrally formed with the guide tube 17.
Agap_having a circular ring shape is partitioned between
a peripheral edge of the partition wall 19 and an inner
peripheral surface of the housing 14. In the present em-
bodiment, a separating portion is constructed by the
housing 14 forming the separating chamber 15 and the
guide tube 17.

[0015] The separating chamber 15 communicates with
an inner space of the cylinder head cover 12 via a gas
introduction port 20 formed in a peripheral wall of the
housing 14. The inner space of the cylinder head cover
12 communicates with a crank chamber via a blow-by
gas passage (not shown) formed within the cylinder block
of the engine 10. The gas introduction port 20 is open
toward a tangential direction of the inner peripheral sur-
face of the housing 14. The separating chamber 15 com-
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municates within the cylinder head cover 12 via an oil
discharge port 21 formed in its distal portion.

[0016] In an outer surface of the housing 14, a con-
nection member 23 forming a gas flow path 22 commu-
nicating with the gas passage 18 is attached to a corre-
sponding position of an end plate 16. The connection
member 23 is formed by nylon 66, and is welded to the
housing 14. A known PCV valve 24 is installed in the gas
flow path 22 in the connection member 23. A gas dis-
charge port 24a of the PCV valve 24 communicates with
an intake manifold via a gas pipe (not shown).

[0017] An oil.case 26 serving as a reservoir portion
formed by nylon 66 and having an oil chamber 25 is weld-
ed to a corresponding position of the housing 14, in the
inner surface of the cylinder head cover 12. Oil dis-
charged from the oil discharge port 21 is reserved in the
oil chamber 25. A check valve 27 is arranged in a lower
portion of the oil case 26, for allowing the oil discharge
from the oil chamber 25 and preventing a back flow of
the gas to the separating chamber 15 from the inner side
of the cylinder head cover 12.

[0018] Next, a description will be given in detail of the
check valve 27. As shown in Figs. 2(a), 2(b) and 4, the
check valve 27 is provided with a peripheral wall 29 par-
titioning a valve chamber 28 having a substantially cylin-
drical shape. A lower end of the check valve 27 is open,
and an end plate 30 constructing an inner wall of the
valve chamber 28 is fitted and attached to the opening.
An oil outlet 31 for discharging oil into the cylinder head
cover 12 from the valve chamber 28 is formed in the end
plate 30. An opening of the oil outlet 31 has a horizontal
cross-section corresponding substantially to an asterisk
shape (a star shape constituted by six protruding por-
tions). Between the valve chamber 28 and the oil cham-
ber 25 (illustrated in Fig. 4), there is formed a valve port
32 connecting the valve chamber 28 with the oil chamber
25, and a valve seat 33 positioned in a lower side of the
valve port 32 and communicating with the valve port 32.
An inner surface of the valve seat 33 is widened toward
alower side from an upper side. Within the valve chamber
28, there is accommodated a valve body 34 brought into
contact with the valve seat 33 or moved away from the
valve seat 33 onthe basis of adisplacementin the vertical
direction within the valve chamber 28 so as to freely open
and close the valve port 32.

[0019] As shown in Figs. 3(a) to 3(c), the valve body
34 is provided with a base plate 36 having a horizontal
cross-section corresponding substantially to a star shape
constituted by four protruding portions 35. On an upper
surface of the valve body 34, a contact portion 37 having
a semispherical shape is integrally formed with the valve
body 34. The contact portion 37 can be brought into con-
tact with the valve seat 33 or moved away from the valve
seat 33. The interior of the contact portion 37 is hollow
so as to reduce the weight the valve body 34. In a lower
surface of a distal portion of each of the protruding por-
tions 35, a leg portion 38 protruding toward the end plate
30 is integrally formed with the base plate 36. In the
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present embodiment, holding means is structured by
each of the leg portions 38. Each of the leg portions 38
has a triangular vertical cross-section, and a width of
each of the leg portions 38 is narrowed toward the distal
end of the leg portion 38. Accordingly, the distal end of
each of the leg portions 38 comes into line contact with
the upper surface of the end plate 30 (the inner wall of
the valve chamber). The valve body 34 and the oil outlet
31 are structured such that a part of the oil outlet 31 is
always open, regardless of the position of the valve body
34, as shown in Fig. 2(a). This structure is achieved by
the fact that the number of the protruding portions 35 in
the horizontal cross-section of the valve body 34 is four,
and the number of the protruding portions in the horizon-
tal cross-section of the oil outlet 31 is six.

[0020] Next, adescription will be given of the operation
of the oil mist separator 13 structured as mentioned
above. If the pressure of a crank chamber becomes high-
er than the pressure of an intake manifold under a no-
load operating state of the engine 10, an upward urging
force on the basis of the differential pressure between
the crank chamber and the manifold is applied to the
valve body 34 of the check valve 27. Accordingly, the
valve body 34 is moved to a valve closing position shown
in Fig. 5 from a valve opening position shown in Fig. 4,
and the contact portion 37 of the valve body 34 is brought
into contact with the valve seat 33 so as to close the valve
port 32.,At this time, the blow-by gas including oil mist
within the crank chamber is introduced into the separat-
ing chamber 15 from the gas introduction port 20 of the
oil mist separator 13. The blow-by gas introduced into
the separating chamber 15 form the gas introduction port
20 opening toward the tangential direction of the inner
peripheral surface of the housing 14 is moved to the lower
portion of the separating chamber 15 from the upper por-
tion while whirling in a space having a substantially cy-
lindrical shape and partitioned by the inner peripheral
surface ofthe housing 14 and the outer peripheral surface
of the guide tube 17. At this time, the oil mist is centrifu-
gally separated from the blow-by gas moving while whirl-
ing, on the basis of the centrifugal force, and the sepa-
rated oil mist attaches to the inner peripheral surface of
the housing 14. Further, the oil mist also attaches to the
outer peripheral surface of the guide tube 17 and the
peripheral surface of the partition wall 19. Oil particles
attached to the inner peripheral surface of the housing
14, the outer peripheral surface of the guide tube 17 and
the peripheral surface of the partition wall 19 move to the
lower side of the separating chamber 15 along the inner
peripheral surface of the housing 14 due to gravitation in
accordance with growth and enlargement, and are there-
after discharged to the oil chamber 25 from the oil dis-
charge port 21. As mentioned above, the oil is continu-
ously separated from the blow-by gas, and the separated
oil is reserved in the oil chamber 25. On the other hand,
the blow-by gas from which the oil mist has been centrif-
ugally separated is moved to the upper portion of the
separating chamber 15 through the passage between
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the inner peripheral surface of the housing 14 and the
peripheral surface of the partition wall 19, and is there-
after introduced to the PCV valve 24 from the distal end
of the guide tube 17 through the gas passage 18. The
blow-by gas introduced to the PCV valve 24 is further
sucked into the intake manifold.

[0021] If the engine 10 shifts to the low-load operating
state from the no-load operating state, and the pressure
in the intake manifold becomes substantially equal to the
pressure in the crank chamber, the force applied to the
valve body 34 of the check valve 27 due to the differential
pressure between the intake manifold and the crank
chamber disappears. Accordingly, the valve body 34 is
moved to the valve opening position shown in Fig. 4 from
the valve closing position shown in Fig. 5 on the basis of
its own weight, and the contact portion 37 is moved away
from the valve seat 33 so as to open the valve port 32.
Further, the valve body 34 is held in a state spaced away
from the upper surface of the end plate 30 on the basis
of the contact of each of the leg portions 38 with the end
plate 30. Therefore, the oil within the oil chamber 25 is
discharged into the valve chamber 28 through the valve
port 32. The oil discharged into the valve chamber 28 is
discharged into the cylinder head cover 12 from the oil
outlet 31 through the oil passage formed between the
base plate 36 of the valve body 34 being spaced away
from the end plate 30, and the end plate 30. At this time,
since a part of the oil outlet 31 is always open, the olil
transported to the valve chamber 28 from the oil chamber
25 is smoothly returned into the cylinder head cover 12.
[0022] If the pressure in the intake manifold becomes
higher than the pressure inthe crank chamber inthe high-
load operating state of the engine 10, a downward force
due to the differential pressure between the intake man-
ifold and the crank chamber is applied to the valve body
34 of the check valve 27. Accordingly, the valve body 34
is pressed into the valve opening position shown in Fig.
4. Even in this state, the oil within the valve chamber 28
is discharged into the cylinder head cover 12 through the
oil passage between the valve body 34 and the end plate
30. Accordingly, even in the high-load operating state of
the engine 10, the oil within the oil chamber 25 is reliably
returned within the cylinder head cover 12. Further, in
this state, the valve body 34 comes into line contact with
the upper surface of the end plate 30 by the distal end
of each of the leg portions 38. Therefore, even if sludge
is attached to the upper surface of the end plate 30 and
each of the leg portions 38 of the valve body 34, the valve
body 34 is unlikely to be closely attached to the upper
surface of the end plate 30. Further, if the pressure in the
intake manifold becomes higher than the pressure in the
crank chamber, the valve body 34 is easily detached from
the upper surface of the end plate 30 so as to form the
valve opening state.

[0023] As mentioned above, in accordance with the
present embodiment, in the valve opening stats of the
check valve 27 corresponding to the state in which the
pressure in the intake manifold becomes higher than the
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pressure in the crank chamber, the valve body 34 de-
tached from the valve seat 33 comes into line contact
with the upper surface of the end plate 30, and the valve
body 34 is held in the state of being spaced away from
the end plate 30. Therefore, even if sludge is attached
to the inner peripheral surface of the peripheral wall 29
and the valve body 34, the valve body 34 is not closely
attached to the upper surface of the end plate 30 in the
valve opening state in which the oil is discharged to the
crank chamber from the separating chamber 15. Further,
when the pressure in the crank chamber becomes higher
than the pressure in the intake manifold, the valve body
34 is easily detached from the upper surface of the end
plate 30 so as to be brought into contact with the valve
seat 33. As a result, since the communication between
the separating chamber 15 and the check valve 27 is
more reliably shut off, the gas is not introduced into the
separating chamber 15 from the crank chamber via the
check valve 27. Accordingly, in the low-load operating
state of the engine 10, the oil is not returned to the sep-
arating chamber 15 from the valve chamber 28 of the
check valve 27. Further, in the valve opening state of the
check valve 27, the oil passage connecting,the valve
chamber 28 with the oil outlet 31 is formed between the
valve body 34 and the upper surface of the end plate 30
of the valve chamber 28. Therefore, the oil can be more
reliably discharged to the crank chamber from the check
valve 27 in the low-load operating state of the engine 10,
and itis possible to more reliably return the oil separated
from the blow-by gas to the engine.

[0024] The valve body 34 and the oil outlet 31 have a
star-shaped horizontal cross-section having three or
more protruding portions. Further, the number of the pro-
truding portions 35 in the horizontal cross-section of the
valve body 34 is different from the number of the protrud-
ing portions in the horizontal cross-section of the oil outlet
31. Therefore, a part of the oil outlet 31 is always open.
As a result, in the valve opening state of the check valve
27, an oil flow path extending along a displacing direction
of the valve body 34 is formed by the opening of the ail
outlet 31. Accordingly, a flow path resistance at a time
when the oil is discharged to the crank chamber from the
valve chamber 28 is lowered. Therefore, the oil can be
more smoothly discharged to the crank chamber from
the valve chamber 28 of the check valve 27, in the low-
load operating state of the engine.

[0025] The contact portion 37 of the valve body 34
which can be brought into contact with the valve seat 33
and be away from the valve seat 33 has a semispherical
shape, and the inner surface of the valve seat 33 is ex-
panded toward the lower side from the upper side. In this
case, since the contact portion 37 of the valve body 34
is brought into contact with the valve seat 33 at a time
when the pressure in the crank chamber is higher than
the pressure in the intake manifold, the valve port 32 of
the valve seat 33 is more reliably closed. Accordingly, in
the no-load operating state of the engine 10, the com-
munication between the separating chamber 15 and the
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check valve 27 is more reliably shut off, and it is possible
to more reliably prevent the oil from being returned to the
separating chamber 15 from the valve chamber 28 of the
check valve 27. Further, since the contact portion 37
comes into line contact with the valve seat 33 in the valve
closing state, it is possible to prevent the contact portion
37 from being closely attached to the valve seat 33. Ac-
cordingly, when the pressure in the intake manifold be-
comes higher than the pressure in the crank chamber,
the valve body 34 is more reliably moved away from the
valve seat 33 so astotransition to the valve opening state.
[0026] Since the contact portion 37 is hollow, the mass
of the valve body 34 becomes smaller, and it is possible
to improve the response of the check valve 27 to the
change in differential pressure between the pressure in
the intake manifold and the pressure in the crank cham-
ber. Therefore, when the pressure in the intake manifold
becomes lower than the pressure in the crank chamber
due to the shift of the operating state of the engine 10,
the valve body 34 is rapidly brought into contact with the
valve seat 33, and the check valve 27 is rapidly switched
to the valve closing state from the valve opening state.
Accordingly, it is possible to more reliably collect the oil
from the blow-by gas at a time when the operating state
of the engine 10 is switched.

[0027] The oil chamber 25 reserves the oil discharged
from the separating chamber 15 and is formed between
the separating chamber 15 and the valve chamber 28.
Accordingly, when the check valve 27 is in the valve clos-
ing state, the oil separated in the separating chamber 15
is discharged to the oil chamber 25 from the separating
chamber 15 so as to be reserved. Further, the oil is in-
troduced to the valve chamber 28 of the check valve 27
from the oil chamber 25, in the valve opening state of the
check valve 27. Accordingly, as is different from the case
that the check valve 27 is arranged just below the olil
discharge port 21, the oil is unlikely to be reserved in the
separating chamber 15. Therefore, the oil once separat-
ed from the blow-by gas is unlikely to be carried to the
intake manifold by the blow-by gas sucked into the intake
manifold from the separating chamber 15. Accordingly,
itis possible to more reliably return the oil separated from
the blow-by gas to the engine 10.

[0028] The oil mist separator 13 is formed in the cylin-
der head cover 12 in a state in which the housing 14 of
the separating chamber 15 is integrally formed with the
cylinder head cover 12. Accordingly, itis possible to make
an occupied space of the oil mist separator 13 smaller,
and it is possible to improve a mounting characteristic of
the oil mist separator 13 to the vehicle.

[0029] The oil mist separator 13 is integrally formed
with the cylinder head cover 12 in such a manner that
the separating chamber 15 having the conical shape is
inclined with respect to a straight line extending along
the vertical direction. Accordingly, the height of the ail
mist separator 13 protruding to the upper side from the
main body of the cylinder head cover 12 is reduced. Fur-
ther, since the oil is not reserved within the separating
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chamber 15, the oil is not carried to the intake manifold
from the separating chamber 15. Therefore, mounting
characteristics to the vehicle are improved, and the oil is
more reliably returned to the crank chamber.

[0030] The present embodiment may be modified as
follows.
[0031] The structure may be made such that the oil

chamber 25 is omitted, and the check valve 27 is ar-
ranged just below the oil discharge port 21 of the sepa-
rating chamber 15.

[0032] The number of the protruding portions may be
changed in each of the horizontal cross-sections of the
valve body 34 and the oil outlet 31. At this time, the
number of protruding portions in the horizontal cross-sec-
tion of the valve body 34 is different from the number of
protruding portions in the horizontal cross-section of the
oil outlet 31. For example, the structure may be made,
contrary to the embodiment mentioned above, such that
the base plate 36 of the valve body 34 has a horizontal
cross-section corresponding substantially to an asterisk
shape, and the oil outlet 31 has a horizontal cross-section
corresponding to a star shape provided with four protrud-
ing portions.

[0033] As shown in Figs. 6(a) and 6(b), the structure
may be made such that a plurality of support pieces 40
formed in such a manner as to protrude toward the valve
body 34 from the upper surface of the end plate 30 of the
check valve 27 come into line contact with the lower sur-
face of the base plate 36 of the valve body 34 in which
the leg portions 38 are omitted, whereby the valve body
34 is maintained in the state of being spaced away from
the upper surface of the end plate 30. Further, each of
the leg portions 38 may come into point contact with the
end plate 30, or the support piece 40 may come into point
contact with the base plate 36.

[0034] As shown in Fig. 7, the housing 14 of the sep-
arating chamber 15 may be integrally formed with the
cylinder head cover 12 in such a manner that the sepa-
rating chamber 15 extends along the horizontal direction.
In this case, the oil discharge port 21 is formed in the
lower portion of the peripheral wall of the housing 14.
The structure mentioned above is suitable for an cascad-
ed engine.

[0035] As shown in Fig. 8, the oil mist separator 13
structured independently from the cylinder head cover
12 may be installed on the side surface of the cylinder
head cover 12 in such a manner that the separating
chamber 15 extends along the vertical direction. This
structure is suitable for a cascaded engine.

[0036] The present invention may be embodied in an
oil mist separator of a type that separates oil by rotating
a plurality of impellers on the basis of flow pressure of
blow-by gas introduced to the separating chamber and
attaching the oil mist to the surface of each of the impel-
lers.
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Claims

An oil mist separator (13) provided on a blow-by gas
passage connecting a crank chamber of an engine
(10) with an intake passage,

wherein said oil mist separator comprises: a sepa-
rating portion (14, 15) separating oil from blow-by
gas introduced from said crank chamber; a check
valve (27) allowing discharge of the oil to the crank
chamber from said separating portion (14, 15), and
regulating inflow of the gas to the separating portion
(14, 15) from the crank chamber,

wherein said check valve (27) has a valve body (34)
arranged between an inner wall (30) of a valve cham-
ber (28) and a valve seat (33), said valve body (34)
being displaced by differential pressure between in-
take pressure and pressure of said crank chamber,
wherein the oil mist separator (13) is structured such
as to regulate inflow of the blow-by gas to the sep-
arating portion (14, 15) from said crank chamber in
a valve closing state in which said valve body (34)
is brought into contact with said valve seat (33), and
to discharge the oil to the crank chamber from the
separating portion (14, 15) in a valve opening state
in which said valve body (34) is spaced away from
the valve seat (33),

the oil mist separator (13) being characterized by
holding means (38; 40) provided between said valve
body (34) and the inner wall (30) of said valve cham-
ber (28), wherein, in said valve opening state, the
holding means (38; 40) holds the valve body (34) in
a state in which the valve body (34) is spaced away
from an inner wall (30) of the valve chamber (28).

The oil mist separator (13) according to claim 1,
characterized in that said holding means (38) is
constituted by a plurality of leg portions (38) extend-
ing toward the inner wall (30) of the valve chamber
(28) from said valve body (34), and each of said leg
portions (38) comes into line contact or point contact
with the inner wall (30) of said valve chamber (28).

The oil mist separator (13) according to claim 1 or
2, characterized in that said check valve (27) is
provided with an oil outlet (31) formed in the inner
wall (30) of said valve chamber (28), and a part of
said oil outlet (31) is always open.

The oil mist separator (13) according to claim 3,
characterized in that said valve body (34) and the
oil outlet (31) each have a star-shaped horizontal
cross-section constituted by three or more protrud-
ing portions (35), and the number of the protruding
portions (35) in the horizontal cross-section of said
valve body (34) is different from the number of the
protruding portions (35) in the horizontal cross-sec-
tion of said oil outlet (31).
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5.

The oil mist separator (13) according to any one of
claims 1to 4, characterized in that said valve body
(34) is brought into contact with said valve seat (33)
and moved away from said valve seat (33), and is
provided with a contact portion (37) having a semi-
spherical shape.

The oil mist separator (13) according to claim 5,
characterized in that said contact portion (37) is
hollow.

The oil mist separator (13) according to any one of
claims 1to 6, characterized in that a reservoir por-
tion (25, 26) reserving the oil discharged from said
separating portion (14, 15) is provided between said
separating portion (14, 15) and said check valve (27).

A cylinder head cover (12) comprising the oil mist
separator (13) according to any one of claims 1 to
7, the cylinder head cover (12) being characterized
by being formed by a synthetic resin and integrally
formed with said oil mist separator (13).

The cylinder head cover (12) according to claim 8,
characterized in that said separating portion (14,
15) is provided with a separating chamber (15), said
separating chamber (15) has a conical shape, swirls
the blow-by gasintroduced from said crank chamber,
and is arranged so as to be inclined with respect to
a straight line extending along a vertical direction.
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