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(54) Blowby gas passage construction

(57) A blowby gas passage construction of an inter-
nal combustion engine is provided, wherein no outside
pipeline is required for the engine, moisture included in
the blowby gas may be prevented from freezing, and
numbers of parts may be reduced so that the engine may
be made into a compact type. In the internal portion of a
cylinder head cover 1 mounted on a cylinder head, a
blowby gas inside passage is formed so as to lead the
blowby gas into the intake ports of the cylinder head. A

rear end wall la of the cylinder head cover 1 is provided
on the surface thereof with a blowby gas introductory port
3a that communicates with the blowby gas inside pas-
sage and a discharge port 2a for discharging the blowby
gas out of a positive crankcase ventilation (PCV) valve
2. Also, on the rear end wall la is attached a rear cover
10 for covering the blowby gas introductory port 3a and
the discharge port 2a and for making communication be-
tween both the ports 3a and 2a.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the construc-
tion of a blowby gas passage in an internal combustion
engine.

BACKGROUND OF THE INVENTION

[0002] In an internal combustion engine of the prior art,
as disclosed in the following Patent document 1, a pos-
itive crankcase ventilation (PCV) valve, which is provided
in the outlet of an oil separator on a cylinder head cover,
and an intake manifold are connected by a hose com-
posing a blowby gas passage, wherein blowby gas is
circulated through the hose located outside the engine.
[0003] Concerning the hose, there is used a double-
tube hose comprising an external and an internal tube
as disclosed in the following Patent document 2.

Patent document 1: Japanese Patent Publication
No.H08-93436
Patent document 2: Japanese Utility Model Publica-
tion No.H05-30410

[0004] In the construction as disclosed in Patent doc-
ument 1, a hose composing the blowby gas passage is
plumbed outside the engine, so that in a very low tem-
perature area such as a cold district there is a drawback
that the blowby gas is cooled down inside the hose, and
the moisture in the blowby gas is frozen to block the blow-
by gas passage.
[0005] Even in case that a doubled-tube hose such as
disclosed in Patent document 2 is used, there is a prob-
lem that the moisture in the blowby gas is frozen during
flowing within the outside tube in contact with the open air.
[0006] Further, in the prior art construction, there is a
problem that the degree of freedom for arrangement of
engine parts is insufficient, because it is obliged to ar-
range the engine parts considering the arrangement of
the outside hose and keeping away from the periphery
of the hose.
[0007] Further, in the prior art of FIG.9, a blowby gas
passage is extending to intake ports 6, 6 of a cylinder
head 5, a part of the passage being included within a
cylinder head cover 1. In this construction, a doubled-
tube hose 52 connects a connector 51 and a PCV valve
2 projecting out of a rear end wall 1a of the cylinder head
cover 1. The doubled-tube hose 52 needs a space to
keep bending angle, so that the arrangement of parts
around the periphery of the hose is difficult. This is a
factor of obstructing an engine to be made in a compact
type.

SUMMARY OF THE INVENTION

[0008] The present invention is worked out in view of

the above-described problems in the prior art. It is an
object of the present invention to provide a blowby gas
passage construction that is capable of preventing the
moisture in blowby gas from freezing and capable of re-
ducing numbers of engine parts to make an engine in a
compact type.
[0009] Another object of the present invention is to pro-
vide a blowby gas passage construction having the ad-
vantage that an outside pipeline of an engine becomes
useless, and thereby the engine can be designed into a
compact type, and the degree of freedom for arrange-
ment of parts is improved.
[0010] A further object of the present invention is to
provide a blowby gas passage construction including a
rear cover composing a blowby gas passage, inside of
which the blowby gas is warmed up to prevent the mois-
ture in the blowby gas from freezing.
[0011] A further object of the present invention is to
provide a blowby gas passage construction including a
deep recess formed in a rear end wall of a cylinder head
cover, inside of which recess the blowby gas is warmed
up to prevent the moisture in the blowby gas from freez-
ing.
[0012] A still further object of the present invention is
to provide a blowby gas passage construction including
a blowby gas introductory port positioned below the level
of a discharge port in a recess, wherein the oil and mois-
ture in the blowby gas are hard to accumulate in the re-
cess, prevented from becoming sludge by oxidization
and degradation to block the discharge port.
[0013] The subject matter of the present invention is
that a blowby gas passage construction comprises a cyl-
inder head cover mounted on a cylinder head of an en-
gine, which cylinder head cover has an internal portion
wherein a blowby gas inside passage is formed for lead-
ing the blowby gas into the intake ports of the cylinder
head, and has a rear end wall provided on the surface
thereof with a blowby gas introductory port communicat-
ing with the blowby gas inside passage and a discharge
port for discharging the blowby gas out of a PCV valve;
and a rear cover attached to the rear end wall for covering
the blowby gas introductory port and the discharge port
and for making communication between both the ports.
[0014] The second subject matter is that in the above
blowby gas passage construction the blowby gas intro-
ductory port and the discharge port are provided within
a recess formed in the wall surface of the cylinder head
cover, both the ports are positioned under the wall sur-
face, and the rear cover is made in a flat board for cov-
ering the recess.
[0015] The third subject matter is that in the above
blowby gas passage construction the blowby gas intro-
ductory port is positioned below the level of the discharge
port.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] In the drawings:
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FIG.1 is an exploded view in perspective of the rear
end portion of a cylinder head cover and the ele-
ments of a rear cover in accordance with the first
embodiment;
FIG.2 is a front view of the rear cover of FIG.1 in
attached condition;
FIG.3 is a cross-sectional view taken on line X-X of
FIG.2;
FIG.4 is a cross-sectional view taken on line Y-Y of
FIG.2;
FIG.5 is a cross-sectional view taken on line Z-Z of
FIG.2;
FIG.6 is a cross-sectional view taken on line W-W
of FIG.3;
FIG.7 is an exploded view in perspective of a cylinder
head cover and a rear cover in accordance with the
second embodiment as a modified form;
FIG.8 is an exploded view in perspective of a cylinder
head cover and a rear cover in accordance with the
third embodiment as another modified form; and
FIG.9 is an exploded view in perspective of a con-
ventional construction of a cylinder head cover inside
of which is formed a blowby gas inside passage.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0017] Hereinafter, an embodiment of the present in-
vention will be described with reference to the drawings.
[0018] Referring to FIG.1, there is shown a rear end
portion of a cylinder head cover 1 in accordance with the
first embodiment of the present invention. Within the cyl-
inder head cover 1 is formed a blowby gas inside passage
3 (not shown), in the same way as shown in FIG.9. Re-
ferring to FIG.9, the cylinder head cover 1 that is mounted
on a cylinder head 5 is provided with flange portions 1c,
1c which are fixed by bolts to mounting flange surfaces
5a, 5a of the cylinder head 5. The blowby gas inside
passage 3 is formed within the cylinder head cover 1
along a side wall 1b in the direction of a row of cylinders.
The blowby gas inside passage 3 communicates with
introductory passages 4, 4 provided vertically in the
flange portions 1c, 1c.
[0019] Further, in the mounting flange surfaces 5a, 5a
of the cylinder head 5 are formed introductory passages
4, 4 communicating with the introductory passages 4, 4
of the cylinder head cover 1. Each of the introductory
passages 4, 4 communicates with each of intake ports
6, 6 of the cylinders in the cylinder head 5.
[0020] As shown enlarged in FIG.1, in the rear end wall
1a of the cylinder head cover 1 is hollowed out a shallow
recess 7, in which is provided a discharge port 2a of a
PCV valve 2, the tip end of which slightly projects from
the surface of the rear end wall 1a. Also, in the recess 7
is provided a blowby gas introductory port 3a at a position
below the level of the discharge port 2a, which port 3a
communicates with the blowby gas inside passage 3 (not
shown) that is formed in the cylinder head cover 1.
[0021] On the outside surface of the rear end wall 1a

is attached a rear cover 10 for covering the recess 7.
Around the periphery of the rear cover 10 is formed a
flange portion 10a with through holes 10c, 10c for a screw
11 respectively. Also, the rear cover 10 is integrally
formed with a cover-inside passage portion 10b on the
inside of the flange portion 10a. The cover-inside pas-
sage portion 10b has a shape agreeing with that of the
recess 7 and projects outward, of which the hollow inside
is a communication space S. Incidentally, the rear end
wall 1a is provided with screw holes 8, 8 in the periphery
of the recess 7 to attach the rear cover 10 by screws 11,
11.
[0022] FIG.2 is a front view of the rear cover 10 fixed
by screw 11 to the rear end wall 1a of the cylinder head
cover 1; FIG.3 is a section taken on line X-X in FIG.2;
FIG.4 is a section taken on line Y-Y in FIG.2; FIG.5 is a
section taken on line Z-Z in FIG.2; and FIG.6 is a section
taken on line W-W in FIG.3.
[0023] In the bottom portion of the cylinder head cover
1 is disposed a baffle plate 12 (in FIG.4 and 5), over which
is formed a vapor-liquid separation chamber 13 (in FIG.
5 and 6) in the position possible to communicate with the
PCV valve 2.
[0024] The vapor-liquid separation chamber 13 is pro-
vided for purpose of separating oil out of blowby gas.
Blowby gas (unburned gas) generated in a crankcase
includes engine oil in mist, vapor or liquid condition. When
the blowby gas is introduced into an intake side of an
engine, the blowby gas including oil adheres to the inside
of the intake passage and is carbonized to become car-
bon by heat generated in the engine. To avoid such a
problem, the oil is separated in the vapor-liquid separa-
tion chamber 13.
[0025] The blowby gas, in which the oil is removed in
the vapor-liquid separation chamber 13, is blown out of
the discharge port 2a of PCV valve 2 into the communi-
cation space S within the rear cover 10. Further, the blow-
by gas is introduced from the blowby gas introductory
port 3a into the blowby gas inside passage 3, and then
from the introductory passage 4 into the intake port 6.
[0026] In case the rear cover 10 is made of aluminum
or made of synthetic resin that has the adiabatic effect,
the inside of the communication space S is warmed by
heat of an engine. Besides, in the communication space
S, the distance between the discharge port 2a and the
blowby gas introductory port 3a is very short, so that the
time is short that the flow of blowby gas keeps in contact
with the side of the open air. As a result, the moisture in
the blowby gas is prevented from freezing. Moreover,
since the blowby gas flows through the blowby gas inside
passage 3 in the cylinder head cover 1 that is warmed
up by heat of the engine, the moisture in the blowby gas
is prevented from freezing. Therefore, it can be avoided
that the blowby gas passage is obstructed.
[0027] In particular, the rear cover 10 made of alumi-
num is warmed by generation of heat in an engine, so
that the inside of the communication space S can be well
warmed up.
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[0028] Since the blowby gas introductory port 3a is po-
sitioned below the level of the discharge port 2a, it is
avoided that the discharge port 2a of PCV valve 2 is ob-
structed by oil and moisture in the blowby gas accumu-
lated in the communication space S. That is, the oil and
moisture in the blowby gas are drained away from the
blowby gas introductory port 3a positioned at a lower
level to the lower course smoothly. As a result, the oil
and moisture in the blowby gas are difficult to accumulate
in the communication space S.
[0029] Referring to FIG.7, an exploded view of a vari-
ation according to this invention, the rear end wall 1a of
the cylinder head cover 1 is directly provided with a PCV
valve 2 and a discharge port 2a which are projecting out-
ward from the surface of the rear end wall 1a. Also, the
rear end wall 1a is provided with a blowby gas introduc-
tory port 3a. The rear cover 10 comprises a flange portion
10a and a cover-inside passage portion 10b inside of
which is formed a communication space S with sufficient
depth for covering the PCV valve 2, the discharge port
2a and the blowby gas introductory port 3a.
[0030] This type of cylinder head cover 1 in FIG.7 is
easy to manufacture because of its simple construction
that there is no need to form a recess 7 in the rear end
wall 1a.
[0031] Referring to FIG.8, an exploded view of another
variation according to this invention, there is an inverse
relationship with the case of FIG.7. Namely, the rear end
wall 1a of the cylinder head cover 1 is provided with a
deep recess 7, in which are formed a discharge port 2a
of PCV valve 2 that is not projecting outside of the recess
7. Further, in the bottom of the recess 7 is provided a
blowby gas introductory port 3a.
[0032] Accordingly, in the construction of the cylinder
head cover 1 in FIG.8 the discharge port 2a does not
project out of the surface of the rear end wall 1a. There-
fore, it becomes possible to favorably form a communi-
cation space S within the recess 7 by covering it with a
board rear cover 10 attached to the rear end surface 1a.
As a result, it becomes possible to simplify the shape of
the rear cover 10. Moreover, the inside of the recess 7
is favorably warmed up by the heat of the cylinder head
cover 1 during engine operation, so that the moisture in
the blowby gas is more surely prevented from freezing.
[0033] Besides, it becomes possible to make the whole
of the cylinder head cover 1 in a smaller size correspond-
ing to the reduction of the outwardly projected length of
the rear cover 10. Further, the conventional outside pipe-
line such as blowby gas hose becomes useless and does
not project outward, so that other engine parts become
easy to arrangement, numbers of parts are capable of
reducing to make the engine in a compact type, and the
degree of freedom for parts arrangement is improved.
[0034] Having described the invention in detail and by
reference to the preferred embodiment thereof, it will be
apparent that other modifications and variations are pos-
sible without departing from the scope of the invention
defined in the appended claims.

Claims

1. A blowby gas passage construction in an internal
combustion engine, comprising:

a cylinder head cover mounted on a cylinder
head of the engine;
said cylinder head cover having an internal por-
tion wherein a blowby gas inside passage is
formed for leading the blowby gas into the intake
ports of said cylinder head;
said cylinder head cover having a rear end wall
provided on the surface thereof with a blowby
gas introductory port communicating with said
blowby gas inside passage and a discharge port
for discharging the blowby gas out of a positive
crankcase ventilation valve; and
a rear cover attached to said rear end wall for
covering said blowby gas introductory port and
said discharge port and for making communica-
tion between both said ports.

2. A blowby gas passage construction as claimed in
claim 1, wherein said blowby gas introductory port
and said discharge port are provided within a recess
formed in said wall surface of said cylinder head cov-
er, both said ports are positioned under said wall
surface, and said rear cover is made in a flat board
for covering said recess.

3. A blowby gas passage construction as claimed in
claim 1 or 2, wherein said blowby gas introductory
port is positioned below the level of said discharge
port.
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