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The Interior of a chain case 23 accommodating therein a chain-sprocket mechanism (a sprocket 12 and a silent chain 14)
provided for rotating a crankshaft 11 and camshafts 5 In an interlocking fashion and a tensioner shoe 18 for applying a
predetermined tension to a slack side of a chain or a guide shoe 19 for preventing the run-out of the chain on a stretched side
thereof Is partitioned by providing a rib 27, 28 so as to protrude from at least either of an end face of an engine E and an inner
surface of a chain cover 22 joined to the end face with distal end edges of the ribs being directed toward sides 18a, 18b of the
tensioner shoe or the guide shoe that are perpendicular to the crankshaft. According to this construction, since the rib provided
so as to protrude from the cylinder block or the chain cover cooperates with the tensioner shoe or the guide shoe so as to form a
separator, an oll passage having a sufficient cross-sectional area can be defined without control from the chain line and
necessity of enlargement of the engine.
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ADO I RACT C » DINISING a¥sl
The 1nterior of a chain case 23 accommodating therein a
chain-sprocket mechanism (a sprocket 12 and a silent chain

14)provided for rotating a crankshaft 11 and camshafts 5 in an

thereof ispartitioned by providingarib 27, 28 so as to protrude

from at least either of an end face of an engine E and an i1nner

F

10 surface of a chain cover 22 Joined to the end face with distal

end edges of the ribs being directed toward sides 18a, 18b of
the tensioner shoe or the guide shoe that are perpendicular to
the crankshaft. According to this construction, since the rib
provided so as to protrude from the cylinder block or the chain
15 cover cooperates with the tensioner shoe or the guide shoe so

as to form a separator, an oil passage having a sufficient

cCross—-sectional area can be defined without control from the

chain line and necessity of enlargement of the englne.
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SEPARATOR STRUCTURE OF CHAIN CASE

The present invention relates to a separator structure
for partitioning the interior of a chain case accommodating
therein a chain-sprocket mechanism for rotating a crankshaft
and camshafts in an interlocking fashion.

2. De lption ¢© ne Related Az

An engline 1s known in which a part of oil used for
lubricating a valve train while the engine is driven is
constructed so as to flow down within a chain case accommodating

-

therein a chain-sprocket mechanism provided on one end face of

a cylinder block in a crankshaft direction for rotating a
crankshaft and camshafts in an interlocking fashion.

Here, when a large volume of o0il flowing down from a
cylinder head to an oil pan is brought into contact with the

chain-sprocket mechanism, as a matter of inconvenience, not

only 1s rotational friction increased, but also the oil is
diffused to thereby promote the misting of 0il. Therefore, it
1s highly desirable that the oil flowing down from the cylinder
head into the oil pan is prevented from being brought 1nto

contact with the chain-sprocket mechanism.

Japanese Patent Unexamined Publication No. Hei.8-218835
discloses an engine constructed from a viéwpoint described
above such that an oil passage is defined inside a chain case

by a separator (partition wall) provided on the back of a

stretched side portion of a chain.




10

15

20

25

CA 02299087 2000-02-22

However, application of the aforesaid related art becomes
difficult 1f the chain line is not situated at a position
suitable for provision of the separator. Moreover, if it is
tried to secure a sufficient cross-sectional area for the oil
passage between the back of the chain and the chain cover, 1t

1s 1lnevitable that the engine is made larger in size.

MMARY OQF TH VENTIC

The present invention was devised so as to solve the
problem inherent in the related art and an object thereof 1is
to provide a separator structure for a chain case which 1is
constructed so as not only to increase the degree of freedom
1n position setting but also to obviate the necessity of
enlargement of the engine.

The above-mentioned object can be attained by a separator
structure of a chain case for partitioning the interior of the
chain case in an internal combustion engine, according to the
present 1nvention, wherein the chain case accommodates a
chain-sprocket mechanism for rotating a crankshaft and
camshafts 1n an interlocking fashion, and at least one of a
tensioner shoe for applying a predetermined tension to a slack
side of a chailn and a guide shoe for preventing the run-out of
the chain on a stretched side thereof, the separator structure
comprising:

an end face of the engine;

an inner surface of a chain cover joined to the end face
of the engine, the chain case being defined by coupling the end

face and the inner surface; and
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a2 rib protruded from at least one of the end face of the
engine and the inner surface of the chain cover,
whereln at least one of the tensioner shoe and the gulide shoe
has a surface to which a distal end edge of the rib is directed,
and the surface is extended in a direction perpendicular to the
crankshaft.

According to this construction, since the rib provided
SO as to protrude from the cylinder block or the chain cover
Cooperates with the tensioner shoe or the guide shoe so as to
form a separator, an oil passage having a sufficient cross-
sectional area can be defined without control from the chain
line and necessity of enlargement of the engine. Moreover, since
Che separator is formed by making effective use of the tensioner
shoe or the guide shoe, the amount of rib can be reduced and

thlis can contribute to the suppression of increase in welght.

BRIEEF DESCRIPTION OF THE DRAWS

F1g. 1 1s an elevation of an inline multiple-cylinder
engine to which the present invention is applied, the engine
being partially cut away on a crank pulley side thereof;

Fig. 2 is a top view of a bearing cap block in a state
1in which a partially cut-away chain cover is joined thereto;

Fig. 3 1s a bottom view of a cylinder block in a state
in which the partially cut-away chain cover is joined thereto;

F1g. 4 is a vertical sectional view of main part taken

along the line IV-IV in Fig. 5;

Fig. 5 1s a cross-sectional view of the main part taken

along the line V-V in Fig. 4;




10

15

20

25

CA 02299087 2000-02-22

Fig. 6 is an elevation showing a crank pulley side of the
cylinder block and the bearing cap block that are joilned
together;

Fig. 7 is an elevation of a main part showing another mode
for carrying out the invention; and

Fig. 8 is a vertical sectional view of a main part of the
mode for carrying out the invention shown in Fig. 7 which 1s

identical to that shown 1in Fig. 4.

L i DR RIP L LON G . R RELD pMBOD LN

Referring to the accompanying drawings, the construction
of the present invention will be described in detail below.

Fig. 1 is an elevation of an inline multiple-cylinder
engine to which the present invention is applied, the engine
being partially cutaway on a crank pulley side thereof. This
engine E comprises a cylinder block 1 including 1in turn a
plurality of cylinders arranged in series, a bearing cap block
2 joined to a lower surface of the cylinder block 1, an o1l pan
3 joined to a lower surface of the bearing cap block 2 and a
cylinder head 4 joined to an upper surface of the cylinder block
1. Then, a cam holder 6 pivotally supporting thereon two
camshafts 5 is provided above the cylinder head 4, and these
camshafts 5 are covered with a head cover 7 joined to an upper
surface of the cylinder head 4.

Camshaft gears 8 are securely fitted on the two camshafts
5 at a shaft end thereof, respectively. These camshaft gears
8 are brought into mesh engagement with a common 1dle gear 9

pivotally secured to an end face of the cylinder head 4 on the
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crank pulley side. A driven sprocket 10 for the camshafts is
integrally connected to the idle gear 9.

As with a known engine, a crankshaft 11 is supported at
a joint surface between the cylinder block 1 and the bearing
cap block 2 by main bearings.

Securely fitted on the crankshaft 11 are a camshafts drive
sprocket 12 and an oil pump drive sprocket 13. These drive
sprockets 12,13 are coupled to the driven sprocket 10 for the
camshafts and a driven sprocket 16 for the oil pump via separate
silent chains 14, 15, respectively. In this construction, the
camshafts 5 made integral with the camshaft gears 8 and the oil

pump (not shown) are constructed so as to be simultaneously

driven by the crankshaft 11 via the idle gear 9 made integral
with the driven sprocket 10 for the camshafts.
A tensioner shoe 18 pressed by virtue of a thrust applied

by a hydraulic plunger device 17 and a run-out preventing guide

shoe 19 are additionally provided, respectively, on a slack side

(leftward in Fig. 1) and a stretched side (rightward in Fig.

1) of the silent chain 14 extended between the driven sprocket
10 for the camshafts and the drive sprocket 12. The tension of
the camshafts driving silent chain 14 is automatically adjusted
SO as to be constant at all times and is prevented from running
out excessively by these shoes.

In addition, additionally provided on the pump driving
chain 15 are a chain guide shoe 20 having intégrated thereinto
a guide shoe 20a for preventing the jumping of the gear teeth
of the drive sprocket 12 and a tensioner shoe 21.

A sprocket casing part 22 is integrally formed on an end
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portion of the cylinder head 4 on a crank pulley side thereof,
for receiving therein the idle gear 9, the driven sprocket 10
for the camshafts and a part of the silent chain 14 which is
wound around the sprocket. Then, a hydraulic pressure control
valve 23 for intermittently controlling the hydraulic pressure

applied to a valve operating condition varying device (not

shown) 1s mounted on a side surface of the sprocket casing part

22 (the left side surface in the figure) together with the
hydraulic plunger device 17.

As shown 1n Figs. 2 to 5, an end face of a part where the
cylinder block 1 and the bearing capblock 2 are coupled together
1s totally covered with a chain cover 24 on the crank pulley
side thereof, and a chain case 25 is defined inside the chain
cover 24 which accommodates therein the drive sprocket 12 and
the camshafts driving chain 14, the tensioner shoe 18 and the
guide shoe 19 for the camshafts driving chain, the oil pump
driving chain 15 and the driven sprocket 16 for the oil pump,
and the guilde shoe 20 and the tensioner shoe 21 for the oil pump
driving chain.

Ribs 27, 28 are provided so as to protrude from respective

confronting surfaces of the cylinder block 1 and the pearing

cap block 2, and the chain cover 24 as a separator for defining

inside the chain case 25 an oil passage 26 extending from the

cylinder head 4 to the o0il pan 3. As to the rib 27, as shown
in Fig. 6, a rib part 27a on the cylinder biock 1l side and a
rib part 27b on the bearing cap block 2 side are continuously
provided so as to protrude from the end faces of the cylinder

block 1 and the bearing cap block 2, respectively, on the crank
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pulley side thereof, and the rib 28 provided on the inner surface
of the chain cover 24 is provided so as to protrude therefrom
at substantially corresponding positions.

As shown in Figs. 4 and 5, the rib 28 on the inner surface
of the chain cover 24 is cut at a portion confronting a portion
where the tensioner shoe 18 extends in such a manner that the
rib 28 confronts a front surface 18a of the tensioner shoe 18
with a minute gap being formed therebetween, while the rib 28
1s brought into abutment with distal end edges of the ribs 27a,
21b provided so as to protrude from outer surfaces of the
cylinder block 1 and the bearing cap block 2 at the remalining
portions thereof. In this construction, the rib 27 on the outer
surfaces of the cylinder block 1 and the bearing cap block 2
and the rib 28 (the portion thereof partially cut away) on the
inner surface of the chain cover 24 are provided so as to protrude
toward the sides of the tensioner shoe 18 that are perpendicular
Lo the crankshaft, that is, both the front and back sides 18a,
18b of the tensioner shoe 18 at the portion where the tensioner
shoe 18 extends, and these ribs cooperate with each other to
define the oil passage 26 inside the chain case 25. In addition,
since the rib 28 confronts an end surface of an oscillating
support shaft 29 of the tensioner shoe 18, it contributes to

the prevention of dislocation of the osclllating support shaft

29.
The o0il passage 26 communicates with a space above the

01l surfacewithin the oil pan 3, andoil flowing down is directly

recovered in the oil pan 3. On the other hand, a space opposite

Lo the o1l passage 26 partitioned by the ribs 27, 28 and the
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tensioner shoe 18 functions as a crank case ventilation passage.

According to the present invention, since the separator
can be rformed without modifying the tensioner shoe 18 at all,
1t 1s possible to get rid of a risk of causing a deterioration
1n behavior of the tensioner shoe 18 that would result from the
lncrease in weight thereof, and moreover, as shown by imaginary
lines in Fig. 6, since the ribs 27, 28 may be provided so as
to protrude from the positions overlapping the tensioner shoe
18, the degree of freedom in position setting can be increased
1n accordance with the width of the tensioner shoe 18.

The engine E is inclined slightly leftward on the cylinder
head 4 side, and oil from the cylinder head 4 is constructed
sO as to flow down leftward as seen in Fig. 1. In addition, the
hydraulic pressure control valve 23 and the plunger device 17
for the chain tensioner are provided on the o0il passage 26 side
of the‘engine, o1l flowing out of these devices is also recovered
highly effectively.

In the mode of carrying out the invention described above,
the ribs are described as being disposed on the movable
tensioner shoe 18 in such a manner confront each other, but even
1f the ribs are so provided on the fixed guide shoe, a separator
similar to the aforesaid one can be formed. In addition, 1n a
case where the engine is inclined in an opposite direction to
that in the mode for carrying out the invention described above,
the ribs are provided on the guide shoe 19 disposed on the
right-hand side of the engine as seen in Fig. 1 so as to form

a separator.

Figs. 7 and 8 show another mode for carrying out the
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invention. In this mode, an extending portion 20b is provided
at a portion where a guide shoe 20 for the 0il pump driving chain
1S mounted 1n such a manner as to protrude toward a rib 27b
provided on a bearing cap block 2, and the extending portion
20b 1is held between the distal end edges of the rib 27b and a
rib 28 provided on confronting surfaces of the bearing cap block
2 and a chain cover 24, respectively. Even in this construction,
the rib 27b, the rib 28 and the extending portion 20b of the
gulde shoe 20 cooperate with each other to form a separator.

While only certain embodiments of the invention have been
specifically described herein, it will apparent that numerous
modifications may be made thereto without departing from the
spirit and scope of the invention.

According to the present invention, since the rib

provided so as to protrude from the cylinder block or the chain
cover cooperates with the tensioner shoe or the guide shoe to
form the separator, the sufficient cross-sectional area for the

01l passage can be secured without the control from the chain

line and necessity of enlargement of the chain cover. In other
words, the present invention is largely advantageous 1in
constructing a separator structure for a chain case that can
increase the degree of freedom in position setting and obviate
the necessity of enlargement of the chain case. Moreover, since
the separator is formed by making effective use of the tensioner
shoe or the guide shoe, the amount of the rib can be reduced,
this contributing to the suppression of increase in weight of

the engine.
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WHAT IS CLAIMED IS:

1. A separator structure of a chain case for partitioning
the interior of said chaincase in an internal combustion engine,
wherein said chain case accommodates a chain-sprocket mechanism
for rotating a crankshaft and camshafts in an interlocking
fashion, and at least one of a tensioner shoe for applying a
predetermined tension to a slack side of a chain and a guide
shoe for preventing the run-out of said chain on a stretched
side thereof, said separator structure comprising:

an end face of the engine;

an inner surface of a chain cover joined to said end face
of said engine, said chain case being defined by coupling said
end face and said inner surface; and

a rib protruded from at least one of said end face of said
engine and said inner surface of said chain cover,

wherein at least one of said tensioner shoe and said guide

shoe has a surface to which a distal end edge of said rib is
directed, and said surface 1is extended 1in a direction

perpendicular to said crankshaft.

2. The separator structure of a chain case as set forth

in Claim 1, wherein said rib confronts an end surface of an

oscillating support shaft of said tensioner.

3. The separator structure of a chain case as set forth

1n one of Claims 1 and 2, wherein one of a hydraulic pressure

control valve and a plunger device for a chain tensioner is

provided on a side of an oil passage partitioned by said rib.

10
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4. The separator structure of a chain case as set forth
1n one of Claims 1 and 2, wherein a hydraulic pressure control
valve and a plunger device for a chain tensioner are provided

on a side of an oil passage partitioned by said rib.

O. The separator structure of a chain case as set forth
in one of Claims 1 to 4, wherein said rib comprises a palr of
confronting ribs which are respectively provided on said end

face of said engine and said inner surface of said chain cover.

6. The separator structure of a chain case as set forth
in Claim 1, wherein said rib is provided so as to protrude from

a side facing a chain guide shoe integrated with a guide shoe

for preventing a sprocket from jumping gear teeth.

7. The separator structure of a chain case as set forth
in Claim 1, wherein said rib comprises a first rib formed on
sald cylinder block, and a second rib formed on a bearing cap

plock so as to be continuous with said first rib.

11
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