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(54) Oil drainage passage for an internal combustion engine

(57)  Theinvention relates to an internal combustion (10) extending from the cylinder head (3) under a cam-
engine (1), comprising a cylinder block (2); shaft cover (4) arranged above the cylinder head (3) and
a cylinder head (3) mounted upon the cylinder block (2); through the cylinder head (3) and the cylinder block (2).
a crankcase (5) containing a supply of oil for lubricating Said oil drainage passage (10) emerging into the crank-
the engine (1); and at least one oil drainage passage case (5) at a position below the center axis (14) of a

crankshaft (9) in the engine (1).
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Description
TECHNICAL FIELD

[0001] The present invention relates to an internal
combustion engine comprising a cylinder head mounted
upon the cylinder block; a crankcase containing a supply
of oil for lubricating the engine; and at least one oil drain-
age passage extending from the cylinder head under a
camshaft cover arranged above the cylinder head and
through the cylinder head and the cylinder block.

BACKGROUND OF THE INVENTION

[0002] Internal combustion engines are provided with
oil passages in the cylinder block and the cylinder head
for transporting lubricating oil to and from different lubri-
cation points such as bearings and friction surfaces in
the engine. A supply for the lubricating oil is arranged in
the crankcase in the bottom part of the engine. The en-
gine is provided with an oil pump for pumping the oil from
the oil supply, through oil supply passages in the cylin-
der block and the cylinder head, and to the different lu-
brication points in the engine. When the oil has passed
the lubrication points, it flows back to the oil supply in
the crankcase through oil drainage passages.

[0003] A known internal combustion engine is dis-
closed in US,A,4 493 295. Two vertically arranged oil
drainage passages extend from the cylinder head under
a camshaft cover arranged above the cylinder head and
through the cylinder head and the cylinder block and
emerge into the crankcase at a position above a crank-
shaftin the engine. Ventilation passages extend parallel
to the oil drainage passages and are separated from the
oil drainage passages. In this manner oil returning from
the cylinder head is prevented from being mixed with
the ventilated air.

[0004] Another known internal combustion engine is
disclosed in GB,A,2 172 061. Oil supply passages are
defined in the cylinder block extending through the
joined surfaces of bearing bridges in the crankcase.
Knock pins or dowels are inserted into the supply pas-
sages for relatively position the bearing bridges to each
other. The dowels are provided with a bore for defining
an oil passage.

[0005] However, due to the rotating motion of the
crankshaft when the returning oil from the oil drainage
passages hits the crankshaft oil particles may be mixed
with the air in the crankcase. An excessive amount of
oil drops or oil particles may therefore be removed from
the crankcase through the crankcase ventilation ar-
rangement. As a result there will be an increase in the
oil consumption, since the ventilated air and oil mixture
is guided through the ventilation arrangement to the
combustion chambers of the engine.
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SUMMARY OF THE INVENTION

[0006] According to the presentinvention, the above-
mentioned problem is solved by an internal combustion
engine mentioned in the introduction of this specifica-
tion, wherein said oil drainage passage emerging into
the crankcase at a position below the center axis of a
crankshaft in the engine.

[0007] The present solution to the problem caused by
the contact between the returning oil and the rotating
crankshaft is to reduce or eliminate this contact and
thereby reduce the mixing of oil and air in the crankcase
which leads to an increased oil consumption. When the
oil drainage passage emerges into the crankcase at a
position below the center axis of the crankshaft the re-
turning oil is prevented to hit the crankshaft. Instead of
getting into contact with the crankshaft, the returning oil
is directly guided back to the oil supply in the crankcase.
[0008] According to another aspect of the present in-
vention the cylinder block comprises two parts defining
bearing halves for the crankshaft and that said oil drain-
age passage extends through the joined surfaces of the
two parts. In this way the returning oil is guided back to
the crankcase at a level below the crankcase.

[0009] According to a further aspect of the present in-
vention a fixating dowel is inserted into the oil drainage
passage across the joined surfaces of the two parts and
the dowel is provided with a bore defining an oil passage
through the dowel. Since the cylinder block is divided
into two parts dowels are arranged to fixate the parts in
relation to each other. A cylinder block contains a lot of
passages for oil, cooling water and crankcase ventila-
tion. When oil passages are arranged trough the fixating
dowels the available volume of the cylinder block is used
in an optimized manner.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The invention will now be described by way of
example and with reference to the accompanying draw-
ings in which:

Fig. 1 is an exploded view in perspective of an in-
ternal combustion engine according to a first em-
bodiment of the present invention,

Fig. 2 is a section view of the cylinder block dis-
closed in fig. 1,

Fig. 3 is a view from above of a cylinder block ac-
cording to a second embodiment of the present in-
vention, and

Fig. 4 is a view from the underside of the upper part
of the cylinder block disclosed in fig. 3.
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DETAILED DESCRIPTION OF THE INVENTION

[0011] Fig. 1is an exploded view in perspective of an
internal combustion engine 1 according to the present
invention. The internal combustion engine 1 is in this
embodiment an inline-6 cylinder engine. The engine 1
comprises a cylinder block 2, a cylinder head 3 mounted
upon the cylinder block 2 and a camshaft cover 4 ar-
ranged above the cylinder head 3. The cylinder head 3
is only partly disclosed in Fig. 1. In the bottom part of
the cylinder block 2 a crankcase 5 is formed. The crank-
case 5 defines a space containing a supply of oil for lu-
bricating the engine 1.

[0012] The cylinder block 2 is provided with six cylin-
der bores 7 in which reciprocating pistons 8 are ar-
ranged. Also the cylinder head 3 is provided with cylin-
der bores 7. Each piston 8 is connected to a crankshaft
9 arranged in the crankcase 5.

[0013] The engine 1 according to the present inven-
tion is provided with oil drainage passages 10 for guiding
the lubricating or engine oil from different lubricating
points, such as bearings and friction surfaces in the en-
gine. The cylinder block 2 according to the embodiment
disclosed in Fig. 1 is provided with four vertically ar-
ranged oil drainage passages 10. Each oil drainage pas-
sage 10 extends from the cylinder head 3 under the
camshaft cover 4 arranged above the cylinder head 3
and through the cylinder head 3 and the cylinder block
2. The oil drainage passages 10 emerge into the crank-
case 5.

[0014] Due to the rotating motion of the crankshaft 9
when the returning oil from the oil drainage passages
10 hits the crankshaft 9, oil particles may be mixed with
the air in the crankcase 5. An excessive amount of oil
drops or oil particles may therefore be removed from the
crankcase 5 through a crankcase ventilation arrange-
ment 11. As a result there will be an increase in the oil
consumption, since the ventilated air and oil mixture is
guided through the ventilation arrangement 11 to the
combustion chambers 13 of the engine. Therefore the
oil drainage passages 10 according to the present in-
vention emerge into the crankcase 5 at a position or lev-
el below the center axis 14 of the crankshaft 9 in the
engine, which is disclosed in fig. 2.

[0015] Fig. 2 is a section view of the cylinder block 2
disclosed in fig. 1. In the cylinder block 2 an oil drainage
passage 10 extends essentially parallel to the cylinders
7 and the oil drainage passage 10 follows an essentially
straight line. The cylinder block 2 comprises two parts
15, 16 defining bearing halves 12 for the crankshaft 9.
The oil drainage passage 10 extends through the joined
surfaces 17, 18 of the two parts 15, 16. A fixating dowel
19 is inserted into the oil drainage passage 10 across
the joined surfaces 17, 18 of the two parts 15, 16 and
the dowel 19 is provided with a bore 20 defining an oil
passage through the dowel 19. Since the cylinder block
2 is divided into two parts 15, 16 dowels 19 are arranged
to fixate the parts 15, 16 in relation to each other. Pref-
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erably, a fixating dowel 19 is arranged in each oil drain-
age passage 10. A cylinder block contains a lot of pas-
sages for oil, cooling water and crankcase ventilation.
When oil passages are arranged trough the fixating
dowels 19 the available volume of the cylinder block 2
is used in an optimized manner. The joined surfaces 17,
18 of the two parts 15, 16 essentially coincide with the
center axis 14 of the crankshaft 9 and the two parts 15,
16 are attached to each other by means of threaded
bolts 21.

[0016] When the oil drainage passage 10 emerges in-
to the crankcase 5 at a position below the center axis
14 of the crankshaft 9 the returning oil is prevented to
hit the crankshaft 9. Instead of getting into contact with
the crankshaft 9, the returning oil is directly guided back
to the oil supply in the crankcase 5.

[0017] Fig. 3is aview from above of the cylinder block
2 according to the present invention. The vertical oil
drainage passages 10 are arranged substantially be-
tween and offset to the cylinders 7. On the opposite side
to the row of cylinders, five crankcase ventilation pas-
sages 22 are arranged in the block 2. The oil drainage
passages 10 extend essentially parallel to the ventila-
tion passages 22 and are in this way separated from the
ventilation passages 22. As a result of this separation
oil returning from the cylinder head 3 and into the crank-
case 5 is prevented from being mixed with the ventilated
air in the ventilation passages 22.

[0018] Fig. 4 is a view from the underside of the upper
part 15 of the cylinder block 2 disclosed in fig. 3. One of
the bearing halves 12 for the crankshaft are disclosed
in this figure. On each side of the bearing bridges 23,
holes 24 for the threaded bolts 21 are arranged. Also,
the oil drainage passages 10 are disclosed. The outer
surface 25 of the upper part 15 of the cylinder block 2
forms a frame, which is intended to cooperate with a cor-
responding surface of the lower part 16 of the cylinder
block 2, so that a sealed space is defined, forming the
crankcase 5.

Claims

1. Aninternal combustion engine, comprising
a cylinder block (2);
a cylinder head (3) mounted upon the cylinder block
2);
a crankcase (5) containing a supply of oil for lubri-
cating the engine (1);
at least one oil drainage passage (10) extending
from the cylinder head (3) under a camshaft cover
(4) arranged above the cylinder head (3) and
through the cylinder head (3) and the cylinder block
),
characterized in
that said oil drainage passage (10) emerging into
the crankcase (5) at a position below the center axis
(14) of a crankshaft (9) in the engine (1).
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An engine according to claim 1, characterized in
that the oil drainage passage (10) extends essen-
tially parallel to cylinders (7) arranged in the cylinder
block (2).

An engine according to any of claim 1 or 2, charac-
terized in that the oil drainage passage (10) follows
an essentially straight line.

An engine according to any of the preceding claims, 70
characterized in that cylinder block (2) comprises
two parts (15, 16) defining bearing halves (12) for
the crankshaft (9) and that said oil drainage pas-
sage (10) extends through the joined surfaces (17,
18) of the two parts (15, 16). 15

An engine according to claim 4, characterized in
that a fixating dowel (19) is inserted into the oil
drainage passage (10) across the joined surfaces
(17, 18) of the two parts (15, 16) and that the dowel 20
(19) is provided with a bore (20) defining an oil pas-
sage through the dowel (19).

An engine according to any of claim 4 or 5, charac-
terized in that a plane defined by the joined surfac- 25

es (17, 18) of the two parts (15, 16) essentially co-
incide with the center axis (14) of the crankshaft (9).
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