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FIG.5

(57) Abstract: The invention provides an
oil separation device that includes: a cover
(3a) that is attached to a side wall of a cylinder
block (1) of the internal combustion engine
and defines, between the cover (3a) and the
side wall, an introduction space (4) into which
blow-by gas is introduced; a separator (5),
provided on the cover, that takes in the blow-by
gas introduced into the introduction space and
causes the flow of the blow-by gas to hit a
separation wall to cause the oil in the blow-by
gas to adhere Io the separation wall, so that
the oil is separated from the blow-by gas; and
a support portion (9), formed on the cover,
that supports an accessory component of the
internal combustion engine. Thus, vibration
of the accessory component is transmitted,
through the support portion, to the separation
wall of the separator, so that the oil that adheres
to the separation wall smoothly drops.
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OIL SEPARATION DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

~--7:.[0001] The invention relates to an oil separation device.

2. Description of the Related Art
[0002] In an internal combustion engine mounted on a vehicle, such as a car, gas

(blow-by gas) that contains fuel leaks from a combustion chamber into a crankcase

, through a gap between an inner wall surface of a cylinder and piston rings while the

engine is operating. For this reason, a blow-by gas process is performed, in which the
gas that contains fuel is returned to an intake passage and disposed of.

[0003] When such' a blow-by gas process is performed, an oil separation device
shown'in J apaﬂese Patent Application Publication No. 2006-336595 (JP-A-2006-336595),
for example, is used to separate oil from the blow-by gas that is caused to flow from the
crankcase to an intake passage. The oil separation device is provided with a cover that .,

is attached to a side wall of a cylinder block of the internal combustion engine and

defines, between the cover and the side wall,' an introduction space into which the A

blow-by gas is introduc_:ed. In addition, the oil separation device is provided with a

separator, provided on the cover, that takes in the blow-by gas introduced into the

introduction space and causes the flow of the gas to hit a separaﬁon wall to cause the oil

in'the gas to adhere to the separation wall, so that the oil i,s'séparated from the gas. (See,

for e)iémple, paragraphs [0015][001‘6] [0018] and [0024] of JP-A-2006-336595.) |
[0004] When the blovs;'—by gas is passed through the 'separator of the oil separation

. device in the course of returning the gas to the intake passage, oil is séparated from the

blow-by gas by the separation wall of the separator, and the gas from which the oil has

- . been separated is returned to. the infake passage. On ‘tvhc other hand,. the oil that is-

separated from the blow-by gas and adheres to the separation wall drops from the

CONFIRMATION COPY
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-separation wall by gravitation and is returned to the crankcase through the returning
passage that is open to the introduction s:pace.

[0005] When oil adheres to the separation Wall of the separator m the oil separatioﬁ
device, if the oil does not sﬁxoothly dr'opA and remains oﬁ the separation Wall, the

remaining oil deteriorates, which can cause the formation of sludge.

| SUMMARY OF THE I'NVENTION:

[0066] Thé invention provides an oil sgparati'()n.deViCc that reduces the possibility.
that the oil that adheres to the separation wall remains on the sepération wall and sludge
is formed.

[0007] A first aspect of .thé invention includes: a cover that is attached to a side wﬂl
of a cylinder block of an internal combustion engine and defines, between the cover and
the side wall, an introduction space into which blow-by gas is introduced; a sepératof,
provided on the cover, that takes in the blow-by gas introduced into the introduction
space and causes flow of the blow-by gas to hit a separaﬁon wall to cause the oil in the

blow-by gas to adhere to the separation wall, so that the oil is separated from the blow-by

. gas; and a support portion, formed on-the voover, that supports an accessory component of

the internal combustion engine.
[0008] As the internal combustion engine in operation vibrates, the -accessory
component of the engine vibrates with large amplitudes in a swinging manner about the

center at the connection point at which the accessory component is connected to the

_internal combustion engine. According to the first aspect of the invention, such

vibration of the accessory component is transmitted, through the support portion on the
cover of the oil separation device, to the separation wall of the separator provided omi the

cover, so that the separation wall vibrates and the oil that adheres to the separation wall

‘therefore smoothly drops. Thus, the possibility that oil remains on the separation wall is -

" reduced, and the formation of sludge due to deterioration of the remaining oil on the

separation wall is therefore suppressed.

100091 The suppbrt po;tion may suppon an intake manifold connected to a cylinder
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head of the internal combustion engine.

[0010] It is easy to _locate the intake manifold that is connected to the cylinder head,
near the side wall of tﬁe cylinder block. Thus, it is facilitated to bring about a state in
which the intake manifold is supported by .tl‘lc support portioﬁ on the cover of the oil _

s'ep,arétion'device that is attached to the side wall of the cylinder block. ‘

- 'BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The foregoing and further objccts, features and advantages of the invention

will become apparent from the following description of example embodiments with

reference to the accompahying drawings, wherein like numerals are used to represent like
elements and wherein:

FIG. 1 is a perspectivé view showjng a cylinder block of an internal combustion
engine provided with an oil separation device of an embodiment and a standing wall
portion of the oil separation device;

FIG. 2isa pefspcctive view of a cylinder block, showing a state in which an attached
member of the oil separation device is attached to the standing wall portion;

FIG. 3 is a perspective view showing the attached membef of the oil separation device; :

FIG. 4 is a schematic diagram showing an internal structure of a separator formed on

~ the attached member; and

FIG. 5 is a schematic diagram showing a state in which an intake manifold of the

internal combustion engine is attached to a cover of the attached member.

DETAILED DESCRIPTION OF EMBODIMENTS

[0012] An embodiment of the invention, which is an oil separation device that

" separates oil from blow-by gas in a blow-by gas process in an internal combustion engine

will be described below with reference tb FIGS. 1 to 5.

[0013] The oil separation device includes: a frame-like standing wall portion 2 that is .

" formed on a s1de wall of a cylmder block 1 of the internal combustion engine shown in

FIG. 1 and protrudes substantlgﬂy perpendicularly to the side wall; and an attached
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member 3 that is attached to the standing wall portion 2 with bolts or the like as shown in
FIG 2. The inside of the frame-like standing wall portion 2 is an introduction space 4
shown in FIG. 1, and blow-by gas present in a crankcase of the internal combustion

engine is introduced into the introduction space 4 through passages 12 formed in the

~ cylinder block 1.

[0014] FIG. 3isa perspective view of the. attached member 3 when viewed from the

introduction 'splace 4 side (FIG. 1). - Formed on the attached member 3 is a separator 5

‘that takes in the blow-by gas introduced into the introduction space 4 and separates the

oil in the blow-by gas from the gas. 'An inertial impaction-type separafor, for example, .
is used as such a separator 5 in this embodiment. The blow-by gas from which oil is
separated by the separator 5 is discharged from the introduction space 4 and retumed to
the intake passage of the internal combustion engine.

[0015] A cover 3a that is attached, with bolts or the like, to the'standing wall ﬁortion

2 formed on the side wall of the cylinder block 1 (FIG. 1) is also formed in the attached

- member 3. The cover 3a defines the introduction Space 4 between the side wall of the

cylinder block 1 and the cover 3a in the inside of the standing wall portion 2, and closes
the introduction space 4. In the attached member 3, the separator 5 is ‘prov'ided on the
cover 3a. |

[0016] The cover 3a of the attabhed member 3 is provided with a PCV valve 6 of
which the degree ofi opening is adjusted o vary the flow rate at which blow-by gas is

discharged when the blow-by gas is -discharged from the introduction space 4 and

- returned to the intake passage after oil is separated from the.blow-by gas by the separator

5. The PCV valve 6 provided on the attached member 3 is connected to the separator 5

.via a passage formed in the attached member 3, and is also connected to the intake

passage of the internal combustion engine via a hose or the like.
[0017] The blow-by gas from which oil has been separated by the separator 5 is

discharged from the introduction space 4 and retumed to the intake pa’ssége of the

~ internal combustion engine through the passage formed in the attached member 3, the

~ PCV valve 6, the hose etc. When the degree of opening of the PCV valve 6 is adjusted,
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the cross section of the passage of the ‘blow-by gas that flows from the passage formed in
the attached member 3 into the hose etc. varies, and in this way, the flow rate at whicﬁ
the blow-by gas is discharged from the introduction space 4 is varied.

[0018] FIG.4isa scﬁematic view showing an internal structure of the separator 5 of

theAatt‘ach'ed'member 3 (FIG. 3). Formed in the separator 5 are a speed-increasing

passage 47 that commuhicatcs with the introduction space 4 and through which blow-by

ga§ flows from the space 4 into the separator 5, and a separation wall 8 that the flow of

.the blow—by gas flowing through the speed-increasing passage. 7 is caused to hit. The

portion of the speed-increasing passage 7 on the separation wall 8 side has a diameter
smaller than the portion thereof on the introduction spaﬁe 4 side, and the specd-increasing
passage "7 is extended substantially perpendlcularly to thc separation wall 8. The
speed-increasing passage 7 increases the speed of flow of the blow-by gas mtroduced
from the introduction space 4, and the direction of the flow of the gas is made
Substantially perpendicular to the wall surface of the separation wall 8. The flow of the
blow-by gas taken iﬁto the separator 5 is increased in speed by the speed-increasing
passage 7 and caused to hit the separation wall 8, so that oil in the blow—by gas adheres to
the separation wall 8. Because the oil in the blow-by gaé adheres to the separation wall
8 in this wéy, oil is separated from the gas.

[0019] The blow-by gas from which oil is separated is sent to the PCV valve 6

through the passage 13 formed in the attached member 3. On the other hand,v the oil that

is separated from the blow-by gas and adheres to the separation wall 8 drops from the -

separation wall 8 by gravitation, flows to the bottom of the introduction space 4, and 15“

~returned to the crankcase through the passages 12 that open at the bottom of the

mtroductlon space 4.

[0020] . When oil adheres to the separation wall 8 of the separator 5 in the oil

separation device, if the 0il does not smoothly drop and remains on the separation wall 8,
the remaining oil deteriorates, which may cause the formation of sludge.. In the oil

- separation device of this embodiment, a structure for reducing the possibility that the oil

that adheres to the separation wall 8 does not drop and remains on the separation wall 8is
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adopted, whereby the formation of sludge is suppressed. The structure for reducing the
po.ssibility that oil remains on fhe separation wall 8 will be described in detail below with
reference to FIGS. 2 and 5. 4

[0021] As shown in FIG 2, in the attached member 3 of the oil separation device,
stays 9, protruding in the direction away from the side wall of the cylinder block 1, that

support an accessory component of the internal combustion engine that is attached to the - -

~ same engine are formed on the cover 3a. Such an accessory component is an intake

manifold 11 that is attached to a cylinder head 10 of the internal combﬁstion engine as
shown in FIG. 5, for éxamplc. The intake manifold 11 is attached to the stays 9 formed
on the cover 3a with bolts or the like, and supported by the 'stays 9. A hole into which
the bolt is screwéd is formed at the tip of each of the stays 9. In order to secure a
sufficient space for installing the intake manifold, the stays 9 are provided at a lower
portion of fhc cover. - In this embodiment, the two rod-like stays 9 are provided at

substantially the same level, so that the intake manifold is stably supported. In addition,

-the stays 9 are formed integrally with fhe cover 3a, which leads to a high strength and

makes it easy to form the stays9.
[0022] As the internal combustion engine in operation vibrates, the accessory

component of the engine, such as the intake manifold 11, vibrates with large amplitudes

.in a swinging manner about the center at the connection point P at which the intake

manifold 11 is connected to the internal combustion engine (more speciﬁcaliy, the
cylinder head 10). Such vibration of the intake manifold 11 is transmitted to the

éeparation wall 8 of the separator 5 provided on the cover 3a through the stays 9 on the

cover 3a of the oil separation device, so that the separation wall 8 of the separator 5

_ vibrates and the oil that adheres to the separation wall 8 therefore smoothly drops. Thus,

the possibility that oil remains on the separation wall 8 is reduced, and the formation of

sludge due to deterioration of the remaining oil on the separation wall 8 is therefore

- supprésscd._.

[0023] ~ With the embodiment described in detail above, the following effects can be

obtained. The possibility that oil adheres to the Separation wall 8 of the separator 5 and
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remains on the separation wall 8 is reduced, and the formation of sludgeA due to.
deterioration of the remaining oil is therefore suppressed; |

[0024] 1t is easy to locate the intake 1;1anifold that is connected to the cylinder head
10, h_ear the side wall of the cylinder bléck 1. Thus, it is facilitated to attaéh the intake
manifold 11 to the stays 9 on the cover 3a of the oil separation device that is attached to |
the si&e wall of the cylindér block 1 and bring about-a st-ate in which the intake manifold
11 is.supported by the stays 9. | | |

[0025] The above-described embodiment can be modified as described below, fqr

~ example. Although the intake manifold 11 is illustrated as the accessory compon'ent of

the internal combustion engine that is supported by the stays 9 on the cover 3a, instead of .

the intake manifold 11, another component, such-as a water pump, an alternator, an oil

pump for a power steering system, or a compressor for-an air conditioner, may be
supported by the stays 9. |

[0026] Although an inertial impaction-type separator is illustrated as the scpérator 5
of the attached member 3, instead of the inertial impaction-type separator, a labyrinth

separator may be used. In a labyrinth separator, blow-by gas is passed through a

‘winding passage and the flow of the blow-by gas is caused to hit the wall surface of the

winding passage, so that the oil in the blow-by gas is caused to adhere to the wall surface -
for separation from the gas. '
[0027] While some embodiments of the invention have been illustrated above, it is to

be understood that the invention is not limited to details of the illustrated embodiments,

~ but may be embodied with various chariges, modifications or improvements, which may

occur to those skilled in the art, without departing from the spirit and scope of the

invention.
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CLAIMS

1. An oil separation device comprising:
a cover that is attached to. a side wall of a cylinder block of an internal

combustion engine and defines, between. the cover and the side wall, an introduction

‘

a separator, provided on the cover, that takes in the blow-by gas introduced into -
the introduction space and causes flow of the blow-by gas to hit a separation wall to
cause the oil in the blow-by gas to adhere to the separation wall, so that the oil is

separated from the blow-by gas; and

a suppbrt portion, formed on the cover, that supports an accessory component of

the internal combustion engine.

2. The oil separation device according to claim 1, wherein the support portion
supports an intake manifold that is connected to a cylinder head of the intemal

combustion engine.

3. The oil separation device according to claim 1 or 2, wherein the support portion

protrudes from the cover in a direction away from the side wall of the cylinder block.

4. The oil separation device according to any one of claims 1 to 3, wherein the

~ support portion has a bolt hole for fastening the accessory component of the internal

combustion engine to the support portion with a bolt.

5. The oil separation device accordih'g to any one of claims 1 to 4, wherein the

support portion is providéd at a lower portion of the cover.

6. The oil separation device according to any one of claims 1 to 5, wherein the

support portion is formed integrally with the cover.
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7. The oil separation device according to any one of claims 1 to 6, wherein the

support portion is blural in number.
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