
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
13

7 
69

3
A

1
*EP004137693A1*

(11) EP 4 137 693 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
22.02.2023 Bulletin 2023/08

(21) Application number: 22179386.2

(22) Date of filing: 16.06.2022

(51) International Patent Classification (IPC):
F02F 7/00 (2006.01) F01L 1/24 (2006.01)

(52) Cooperative Patent Classification (CPC): 
F01L 1/24; F02F 7/0073; F01L 2001/2444; 
F02F 2007/0078 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 19.08.2021 JP 2021134061

(71) Applicant: Suzuki Motor Corporation
Hamamatsu-shi, Shizuoka 432-8611 (JP)

(72) Inventors:  
• KANAI, Takuya

Hamamatsu-shi, 432-8611 (JP)
• OKAMURA, Sho

Hamamatsu-shi, 432-8611 (JP)

(74) Representative: Haseltine Lake Kempner LLP
Cheapside House 
138 Cheapside
London EC2V 6BJ (GB)

(54) COVER MEMBER ATTACHMENT STRUCTURE FOR INTERNAL COMBUSTION ENGINE

(57) [Problem to be Solved]
To provide a cover member attachment structure for

an internal combustion engine (1), in which the rigidity of
a portion of an internal combustion engine main body (2)
to which a cover member (40) is fastened can be in-
creased, thereby making it possible to prevent the cover
member (40) from vibrating.

[Solution]
In a chain cover (40) attachment structure for an en-

gine (1) including a chain cover (40) attached to a front
wall (4a) to cover a timing chain (14) that transmits power
to an intake cam shaft (21) and an exhaust cam shaft

(22) from a crankshaft (7), a central boss (45A) extending
toward a front wall (4a) from a central portion in a width
direction of the chain cover (40), and a central boss (4A)
provided in the front wall (4a) and to be connected to the
central boss (45A) with a bolt (33C), an intake-side oil
supply pipe portion (15) includes a boss (15A) protruding
toward the chain cover (40) from the front wall (4a), an
exhaust-side oil supply pipe portion (16) includes a boss
(16A) protruding toward the chain cover (40) from the
front wall (4a), and the central boss (4A) is installed in a
region (53) sandwiched between the boss (15A) and the
boss (16A).
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Description

[Technical Field]

[0001] The present invention relates to a cover mem-
ber attachment structure for an internal combustion en-
gine.

[Background Art]

[0002] A chain cover structure for an engine has been
known in which a chain cover of the engine is connected
to a cylinder head and a cylinder block (see
JP2021-63490A).
[0003] In the chain cover structure for the engine, the
chain cover is provided with a first fastening part having
a boss shape (cylindrical shape), and the first fastening
part is provided in an upper portion of the chain cover
and a central portion in its width direction.
[0004] The chain cover is fixed to the cylinder head by
fastening the first fastening part to the cylinder head with
a bolt.

[Citation List]

[Patent Literature]

[0005] [Patent Literature 1] JP2021-63490A

[Summary of Invention]

[Technical Problem]

[0006] In the chain cover structure for the engine de-
scribed in JP2021-63490A, the first fastening part is fas-
tened to the cylinder head with the bolt. However, unless
a fastening part on the cylinder head side is structured
not to easily vibrate, vibration of a cover member may
increase, still leaving room for improvement.
[0007] The present invention has been made in view
of the above-described problems, and is directed to pro-
viding a cover member attachment structure for an inter-
nal combustion engine, in which the rigidity of a portion
of an internal combustion engine main body to which a
cover member is fastened can be increased, thereby
making it possible to prevent the cover member from vi-
brating.

[Solution to Problem]

[0008] The present invention provides a cover member
attachment structure for an internal combustion engine
including an internal combustion engine main body that
has one side wall and another side wall positioned on
the opposite side to the one side wall in an axial direction
of a crankshaft and rotatably supports the crankshaft and
a cam shaft, a first oil supply pipe portion and a second
oil supply pipe portion that are provided in the internal

combustion engine main body and extend parallel to
each other from the one side wall to the other side wall,
a cover member attached to the one side wall to cover a
transmission member that transmits power to the cam
shaft from the crankshaft, a cover-side boss extending
toward the one side wall from a central portion in a width
direction of the cover member, and an internal combus-
tion engine main body-side boss provided in the one side
wall and to be connected to the cover-side boss with a
fastener, characterized in that the first oil supply pipe
portion includes a first boss protruding toward the cover
member from the one side wall, the second oil supply
pipe portion includes a second boss protruding toward
the cover member from the one side wall, and the internal
combustion engine main body-side boss is installed in a
region sandwiched between the first boss and the second
boss.

[Advantageous Effect of Invention]

[0009] Thus, according to the present invention, de-
scribed above, the rigidity of a portion of the internal com-
bustion engine main body to which the cover member is
fastened can be increased, thereby making it possible to
prevent the cover member from vibrating.

[Brief Description of Drawings]

[0010]

[Figure 1] Figure 1 is a front view of an internal com-
bustion engine according to an embodiment of the
present invention.
[Figure 2] Figure 2 is a cross-sectional view taken
along a line II-II illustrated in Figure 1.
[Figure 3] Figure 3 is a cross-sectional view taken
along a line III-III illustrated in Figure 2.
[Figure 4] Figure 4 is an inner side view of an upper
portion of a chain cover in an internal combustion
engine according to the embodiment of the present
invention.
[Figure 5] Figure 5 is a front view of the internal com-
bustion engine according to the embodiment of the
present invention, illustrating a front wall of a cylinder
head with the chain cover removed.

[Description of Embodiment]

[0011] A cover member attachment structure for an in-
ternal combustion engine according to an embodiment
of the present invention is a cover member attachment
structure for an internal combustion engine including an
internal combustion engine main body that has one side
wall and another side wall positioned on the opposite
side to the one side wall in an axial direction of a crank-
shaft and rotatably supports the crankshaft and a cam
shaft, a first oil supply pipe portion and a second oil supply
pipe portion that are provided in the internal combustion
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engine main body and extend parallel to each other from
the one side wall to the other side wall, a cover member
attached to the one side wall to cover a transmission
member that transmits power to the cam shaft from the
crankshaft, cover-side boss extending toward the one
side wall from a central portion in a width direction of the
cover member, and an internal combustion engine main
body-side boss provided in the one side wall and to be
connected to the cover-side boss with a fastener, in which
the first oil supply pipe portion includes a first boss pro-
truding toward the cover member from the one side wall,
the second oil supply pipe portion includes a second boss
protruding toward the cover member from the one side
wall, and the internal combustion engine main body-side
boss is installed in a region sandwiched between the first
boss and the second boss.
[0012] As a result, in the cover member attachment
structure for the internal combustion engine according to
the embodiment of the present invention, the rigidity of
a portion of the internal combustion engine main body to
which the cover member is fastened can be increased,
thereby making it possible to prevent the cover member
from vibrating.

[Embodiment]

[0013] An embodiment of a cover member attachment
structure for an internal combustion engine according to
the present invention will be described below with refer-
ence to the drawings.
[0014] Figure 1 to Figure 5 are diagrams each illustrat-
ing a cover member attachment structure for an internal
combustion engine according to an embodiment of the
present invention. In Figure 1 to Figure 5, up-down, front-
rear, and left-right directions are defined as follows.
[0015] A direction along a crankshaft is set as a front-
rear direction of an engine, and the side on which a timing
chain is arranged is set as the front side and the opposite
side thereof is set as the rear side. A direction along a
center axis of a cylinder is set as an up-down direction
of the engine, and the side of a cylinder head is set as
the upper side and the opposite side thereof is set as the
lower side. A direction intersecting the crankshaft and
the center axis of the cylinder is set as a left-right direction
of the engine, and the left side of the center axis of the
cylinder and the right side of the center axis of the cylinder
with the crankshaft viewed from the rear side are respec-
tively set as the left side and the right side.
[0016] First, a configuration will be described.
[0017] In Figure 1 and Figure 2, an engine 1 includes
an engine main body 2 and a chain cover 40. The engine
main body 2 includes a cylinder block 3, a cylinder head
4, a cylinder head cover 5, and an oil pan 6. In the present
embodiment, the engine 1 constitutes an internal com-
bustion engine, and the engine main body 2 constitutes
an internal combustion engine main body. A virtual line
55 illustrated in Figure 1 and Figure 4 is a boundary be-
tween the cylinder block 3 and the cylinder head 4.

[0018] As illustrated in Figure 2, the cylinder block 3 is
provided with cylinders 3A, 3B, and 3C, and the cylinders
3A, 3B, and 3C are installed side by side in a front-rear
direction of the engine 1. The engine 1 is installed such
that a center axis 1C of each of the cylinders 3A, 3B, and
3C extends in its up-down direction.
[0019] Although the engine 1 in the present embodi-
ment is composed of a three-cylinder engine, the number
of cylinders is not limited to three.
[0020] A piston not illustrated is accommodated in
each of the cylinders 3A, 3B, and 3C. The piston is con-
nected to a crankshaft 7 with a connecting rod not illus-
trated interposed therebetween. The crankshaft 7 has a
rotational center axis 7a (see Figure 2) extending in its
front-rear direction, and rotates around the rotational
center axis 7a.
[0021] The piston reciprocates in each of the cylinders
3A, 3B, and 3C, to rotate the crankshaft 7 via the con-
necting rod. A plurality of intake ports 4P (see Figure 2)
and a plurality of exhaust ports not illustrated are formed
in the cylinder head 4.
[0022] The intake ports 4P respectively communicate
with the cylinders 3A, 3B, and 3C, to introduce incoming
air into the cylinders 3A, 3B, and 3C. An exhaust manifold
communicates with the cylinders 3A, 3B, and 3C, respec-
tively, through the exhaust ports, and collects exhaust
gases respectively released from the cylinders 3A, 3B,
and 3C and releases the exhaust gases to a catalyst
converter not illustrated from an exhaust opening.
[0023] As illustrated in Figure 3, the cylinder head 4 is
provided with intake valves 8 and exhaust valves 9. Two
intake valves 8 and two exhaust valves 9 are installed
for each of the cylinders.
[0024] An intake-side cam shaft 21 having an intake
cam not illustrated and an exhaust cam shaft 22 having
an exhaust cam not illustrated are rotatably supported
on the cylinder head 4 (see Figure 1). The intake cam
shaft 21 and the exhaust cam shaft 22 in the present
embodiment constitute a cam shaft.
[0025] The intake valves 8 are operated by the intake
cam, to open and close the intake ports 4P and to allow
each of the cylinders 3A, 3B, and 3C and the intake ports
4P provided for the cylinder to communicate with or dis-
communicate with each other. The exhaust valves 9 are
operated by the exhaust cam, to open and close the ex-
haust ports and to allow each of the cylinders 3A, 3B,
and 3C and the exhaust ports provided for the cylinder
to communicate with or discommunicate with each other.
[0026] An intake-side locker arm not illustrated that
swings upon being pressed by the intake cam and a hy-
draulic intake-side lash adjuster 10 that supports one end
of the intake-side locker arm and adjusts a valve clear-
ance (a clearance between the intake-side locker arm
and each of the intake valves 8) by a hydraulic pressure
are installed in the cylinder head 4.
[0027] An exhaust-side locker arm not illustrated that
swings upon being pressed by the exhaust cam and a
hydraulic exhaust-side lash adjuster 11 that supports one
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end of the exhaust-side locker arm and adjusts a valve
clearance (a clearance between the exhaust-side locker
arm and each of the exhaust valves 9) by a hydraulic
pressure are installed in the cylinder head 4.
[0028] As illustrated in Figure 1, a front end portion of
the intake cam shaft 21 is provided with an intake sprock-
et 21S, and a front end portion of the exhaust cam shaft
22 is provided with an exhaust sprocket 22S.
[0029] A front end portion of the crankshaft 7 is provid-
ed with a crank sprocket 7S. A timing chain 14 is wound
around the crank sprocket 7S, the intake sprocket 21S,
and the exhaust sprocket 22S.
[0030] Power of the crankshaft 7 is transmitted to the
intake cam shaft 21 and the exhaust cam shaft 22 via
the timing chain 14. The timing chain 14 in the present
embodiment constitutes a transmission member.
[0031] As illustrated in Figure 2 and Figure 3, the cyl-
inder head 4 includes a front wall 4a and a rear wall 4b.
The front wall 4a is provided on a front surface of the
cylinder head 4, and the rear wall 4b is provided on a
rear surface of the cylinder head 4 positioned on the op-
posite side to the front wall 4a in an axial direction of the
crankshaft 7. In the present embodiment, the front wall
4a constitutes one side wall, and the rear wall 4b consti-
tutes the other side wall.
[0032] As illustrated in Figure 1, the cylinder block 3 is
provided with an oil pump 35. The oil pump 35 supplies
oil to be stored in the oil pan 6 to each of portions in the
engine 1 upon being driven by the crankshaft 7.
[0033] As illustrated in Figure 2, a chain cover 40 is
attached to a front wall 3a of the cylinder block 3 and the
front wall 4a of the cylinder head 4, and covers the timing
chain 14 (the timing chain 14 is not illustrated in Figure 2).
[0034] As illustrated in Figure 3 to Figure 4, the chain
cover 40 includes a vertical wall 41, a left side wall portion
42, and a right side wall portion 43. The vertical wall 41
opposes a front wall 4a of the cylinder head 4 in its front-
rear direction.
[0035] The left side wall portion 42 and the right side
wall portion 43 respectively protrude toward the engine
main body 2 from a right end portion and a left end portion
in a width direction (in a vehicle width direction and a left-
right direction) of the chain cover 40.
[0036] As illustrated in Figure 1 and Figure 4, the left
side wall portion 42 and the right side wall portion 43 are
respectively provided with a left-side boss 42A and a
right-side boss 43A.
[0037] The chain cover 40 is fixed to the engine main
body 2 by respectively fastening bolts 33A and 33B to
the front wall 3a of the cylinder block 3 and the front wall
4a of the cylinder head 4 through the left-side boss 42A
and the right-side boss 43A. The chain cover 40 in the
present embodiment constitutes a cover member.
[0038] A front end portion of the intake cam shaft 21
is provided with an intake-side valve timing adjustment
device not illustrated, and the intake-side valve timing
adjustment device adjusts a rotational phase of the intake
cam shaft 21 relative to the crankshaft 7 and adjusts an

opening/closing timing (valve timing) of the intake valve
8.
[0039] A front end portion of the exhaust cam shaft 22
is provided with an exhaust-side valve timing adjustment
device not illustrated, and the exhaust-side valve timing
adjustment device adjusts a rotational phase of the ex-
haust cam shaft 22 relative to the crankshaft 7 and ad-
justs an opening/closing timing (valve timing) of the ex-
haust valve 9.
[0040] As illustrated in Figure 1, an upper portion of
the vertical wall 41 is provided with an intake-side sole-
noid 32A, and the intake-side solenoid 32A controls oil
to be supplied to an advanced angle chamber and a re-
tarded angle chamber of the intake-side valve timing ad-
justment device and adjusts a rotational phase of the
intake cam shaft 21 relative to the crankshaft 7.
[0041] An upper portion of the vertical wall 41 is pro-
vided with an exhaust-side solenoid 32B, and the ex-
haust-side solenoid 32B controls oil to be supplied to an
advanced angle chamber and a retarded angle chamber
of the exhaust-side valve timing adjustment device and
adjusts a rotational phase of the exhaust cam shaft 22
relative to the crankshaft 7.
[0042] As illustrated in Figure 3, the cylinder head 4 is
provided with an intake-side oil supply pipe portion 15
and an exhaust-side oil supply pipe portion 16.
[0043] The intake-side oil supply pipe portion 15 and
the exhaust-side oil supply pipe portion 16 linearly extend
parallel to each other from the front wall 4a to the rear
wall 4b of the cylinder head 4, and respectively have oil
passages 15s and 16a therein.
[0044] Oil fed from the oil pump 35 is introduced into
the oil passages 15a and 16a. The oil introduced into the
oil passage 15a is supplied to the intake-side lash ad-
juster 10, and the oil introduced into the oil passage 16a
is supplied to the exhaust-side lash adjuster 11.
[0045] In the present embodiment, the intake-side oil
supply pipe portion 15 constitutes a first oil supply pipe
portion, and the exhaust-side oil supply pipe portion 16
constitutes a second oil supply pipe portion.
[0046] As illustrated in Figure 2 and Figure 3, an upper
portion of the vertical wall 41 of the chain cover 40 is
provided with a mount attachment part 44.
[0047] The mount attachment part 44 protrudes from
the vertical wall 41 of the chain cover 40 in a direction
away from the engine main body 2, i.e., forward. The
vertical wall 41 in the present embodiment constitutes an
outer wall of a cover member.
[0048] As illustrated in Figure 2, a side member 31 is
provided in front of the engine 1, and the side member
31 extends in its front-rear direction. As illustrated in Fig-
ure 3, a distal end portion of the mount attachment part
44 is provided with an attachment seat 44a, and the at-
tachment seat 44a is provided with bolt holes 44b, 44c,
and 44d into which bolts not illustrated are to be respec-
tively inserted.
[0049] As illustrated in Figure 2, a mount member 51
is attached to the attachment seat 44a. The mount mem-
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ber 51 includes a mount bracket 51A, and bolts are in-
serted into a rear end portion of the mount bracket 51A.
[0050] The bolts inserted into the rear end portion of
the mount bracket 51A are respectively inserted into the
bolt holes 44b, 44c, and 44d, and are respectively fas-
tened to screw portions on the inner peripheries of the
bolt holes 44b and 44c. As a result, the rear end portion
of the mount bracket 51A is fixed to the attachment seat
44a.
[0051] The mount member 51 includes a vibration ab-
sorbing member 51B, and the vibration absorbing mem-
ber 51B is attached to the side member 31. A front end
portion of the mount bracket 51A is attached to the vi-
bration absorbing member 51B, and the engine main
body 2 is elastically supported on the side member 31
via the mount member 51. The side member 31 in the
present embodiment constitutes a vehicle body.
[0052] As illustrated in Figure 1 and Figure 4, the ver-
tical wall 41 of the chain cover 40 is provided with central
bosses 45A, 45B, and 45C. The central boss 45A is pro-
vided in a central portion in a width direction of the vertical
wall 41, and extends toward the front wall 4a of the cyl-
inder head 4 from the vertical wall 41.
[0053] The central boss 45B is provided in the central
portion in the width direction of the vertical wall 41, and
extends toward the front wall 4a of the cylinder head 4
from the vertical wall 41.
[0054] The central boss 45C is provided in the central
portion in the width direction of the vertical wall 41, and
extends toward the front wall 4a of the cylinder head 4
from the vertical wall 41.
[0055] As illustrated in Figure 2 and Figure 3, the front
wall 4a of the cylinder head 4 is provided with a central
boss 4A having a screw portion, and the central boss 4A
extends toward the vertical wall 41 from the front wall 4a.
[0056] As illustrated in Figure 1 and Figure 2, a bolt
33C is inserted into the central boss 45A in the vertical
wall 41, and the bolt 33C is screwed into the central boss
4A.
[0057] As illustrated in Figure 2, the central boss 4A
and the central boss 45A are installed above the mount
attachment part 44, and the central boss 45A is connect-
ed to the mount attachment part 44.
[0058] The front wall 4a of the cylinder head 4 is pro-
vided with a boss not illustrated having a screw portion.
A bolt 33D (see Figure 1) is inserted into the central boss
45B in the vertical wall 41, and the bolt 33D is screwed
into the boss.
[0059] The front wall 3a of the cylinder block 3 is pro-
vided with a boss not illustrated having a screw portion.
A bolt 33E (see Figure 1) is inserted into the central boss
45C in the vertical wall 41, and the bolt 33E is screwed
into the boss.
[0060] That is, the chain cover 40 is fixed to the engine
main body 2 by fastening the left-side boss 42A, the right-
side boss 43A, the central boss 45A, the central boss
45B, and the central boss 45C to the front wall 3a of the
cylinder block 3 and the front wall 4a of the cylinder head

4, respectively, with the bolts 33A, 33B, 33C, 33D, and
33E.
[0061] In the present embodiment, the central boss
45A constitutes a cover-side boss, and the central boss
4A constitutes an internal combustion engine main body-
side boss. The bolt 33C constitutes a fastener.
[0062] As illustrated in Figure 3 and Figure 5, a front
end portion of the intake-side oil supply pipe portion 15
is provided with a boss 15A, and the boss 15A protrudes
toward the chain cover 40 from the front wall 4a. The
boss 15A has an opening formed to process the oil pas-
sage 15a with a drill or the like, and a plug not illustrated
is attached to the opening of the boss 15A.
[0063] A front end portion of the exhaust-side oil supply
pipe portion 16 is provided with a boss 16A, and the boss
16A protrudes toward the chain cover 40 from the front
wall 4a. The boss 16A has an opening formed to process
the oil passage 16a with a drill or the like, and a plug not
illustrated is attached to the opening of the boss 16A.
[0064] As illustrated in Figure 3 and Figure 5, the cen-
tral boss 4A is installed in a region 53 sandwiched be-
tween the boss 15A and the boss 16A. That is, the central
boss 4A is positioned between the boss 15A and the boss
16A in its left-right direction.
[0065] A clearance in the left-right direction between
the central boss 4A and the boss 15A is formed to be
smaller than the width of the central boss 4A, and a clear-
ance in the left-right direction between the central boss
4A and the boss 16A is formed to be smaller than the
width of the central boss 4A.
[0066] As a result, the central boss 4A and the boss
15A are installed in close proximity to each other in the
left-right direction, and the central boss 4A and the boss
16A are installed in close proximity to each other in the
left-right direction. Accordingly, the rigidity of the front
wall 4a in a region around the central boss 4A, the boss
15A, and the boss 16A is high. In the present embodi-
ment, the boss 15A constitutes a first boss, and the boss
16A constitute a second boss.
[0067] As illustrated in Figure 5, the front wall 4a of the
cylinder head 4 is provided with a main oil supply pipe
portion 46 and a sub-oil supply pipe portion 47.
[0068] The main oil supply pipe portion 46 extends in
an up-down direction of the front wall 4a. A main oil pas-
sage 46a is provided in the main oil supply pipe portion
46, and oil is supplied to the main oil passage 46a from
the oil pump 35.
[0069] The main oil passage 46a supplies operating
oil to the exhaust-side valve timing adjustment device,
for example.
[0070] The sub-oil supply pipe portion 47 extends right-
ward in a width direction of the front wall 4a from the main
oil supply pipe portion 46, and extends upward.
[0071] A sub-oil passage 47a is provided in the sub-
oil supply pipe portion 47, and oil is supplied to the sub-
oil passage 47a from the main oil passage 46a. The sub-
oil passage 47a supplies operating oil to the intake-side
valve timing adjustment device, for example.
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[0072] The central boss 4A is installed in a region 54
adjacent to the main oil supply pipe portion 46 and the
sub-oil supply pipe portion 47. Specifically, the central
boss 4A is positioned on the opposite side (the right side)
to the boss 16A with respect to the main oil supply pipe
portion 46, and is installed above the sub-oil supply pipe
portion 47. The main oil supply pipe portion 46 is sand-
wiched between the boss 15A and the boss 16A in its
left-right direction.
[0073] As illustrated in Figure 4, the vertical wall 41 of
the chain cover 40 is provided with a first rib 48A, a sec-
ond rib 48B, a third rib 48C, a fourth rib 48D, a fifth rib
48E, a sixth rib 48F, a seventh rib 48G, an eighth rib 48H,
a ninth rib 481, and a tenth rib 48.
[0074] The first rib 48A protrudes toward the cylinder
head 4 from the vertical wall 41, and linearly extends in
its up-down direction in the central portion in the width
direction of the chain cover 40. The first rib 48A extends
from the central boss 45A to the central boss 45B, and
connects the central boss 45A and the central boss 45B
to each other.
[0075] The second rib 48B protrudes toward the cylin-
der head 4 from the vertical wall 41. The second rib 48B
linearly extends diagonally downward to the left toward
the left side wall portion 42 from the central boss 45A,
and connects the central boss 45A and the left side wall
portion 42 to each other.
[0076] The third rib 48C protrudes toward the cylinder
head 4 from the vertical wall 41. The third rib 48C linearly
extends diagonally downward to the right toward the right
side wall portion 43 from the central boss 45A, and con-
nects the central boss 45A and the right side wall portion
43 to each other.
[0077] The fourth rib 48D protrudes toward the cylinder
head 4 from the vertical wall 41. The fourth rib 48D linearly
extends diagonally upward to the left toward the second
rib 48B from the central boss 45B, and connects the cen-
tral boss 45B and the second rib 48B to each other.
[0078] The fifth rib 48E protrudes toward the cylinder
head 4 from the vertical wall 41. The fifth rib 48E linearly
extends diagonally upward to the right toward the third
rib 48C from the central boss 45B, and connects the cen-
tral boss 45B and the third rib 48C to each other.
[0079] The sixth rib 48F protrudes toward the cylinder
head 4 from the vertical wall 41, and extends in its up-
down direction in the central portion in the width direction
of the chain cover 40.
[0080] The sixth rib 48F extends downward to the cen-
tral boss 45C from the central boss 45B, and connects
the central boss 45B and the central boss 45C to each
other.
[0081] The seventh rib 48G protrudes toward the cyl-
inder head 4 from the vertical wall 41. The seventh rib
48G linearly extends diagonally downward to the left to-
ward the left side wall portion 42 from the central boss
45B, and connects the central boss 45B and the left side
wall portion 42 to each other.
[0082] The eighth rib 48H protrudes toward the cylinder

head 4 from the vertical wall 41. The eighth rib 48H lin-
early extends diagonally downward to the right toward
the right side wall portion 43 from the central boss 45B,
and connects the central boss 45B and the right side wall
portion 43 to each other.
[0083] The ninth rib 481 protrudes toward the cylinder
head 4 from the vertical wall 41. The ninth rib 481 linearly
extends toward the right side wall portion 43 from the
central boss 45B, and connects the central boss 45B and
the right side wall portion 43 to each other.
[0084] The tenth rib 48J protrudes toward the cylinder
head 4 from the vertical wall 41. The tenth rib 48J linearly
extends toward the right side wall portion 43 from the
central boss 45C, and connects the central boss 45C and
the right side wall portion 43 to each other.
[0085] Then, an effect of a chain cover 40 attachment
structure for the engine 1 according to the present em-
bodiment will be described.
[0086] In the chain cover 40 attachment structure for
the engine 1 according to the present embodiment, the
engine 1 includes the cylinder head 4 that has the front
wall 4a and the rear wall 4b positioned on the opposite
side to the front wall 4a in the axial direction of the crank-
shaft 7 and rotatably supports the crankshaft 7, the intake
cam shaft 21, and the exhaust cam shaft 22, and the
intake-side oil supply pipe portion 15 and the exhaust-
side oil supply pipe portion 16 that are provided in the
cylinder head 4 and extend parallel to each other from
the front wall 4a to the rear wall 4b.
[0087] In the chain cover 40 attachment structure for
the engine 1, the engine 1 includes the chain cover 40
attached to the front wall 4a to cover the timing chain 14
that transmits power to the intake cam shaft 21 and the
exhaust cam shaft 22 from the crankshaft 7, the central
boss 45A extending toward the front wall 4a from the
central portion in the width direction of the chain cover
40, and the central boss 4A provided in the front wall 4a
and to be connected to the central boss 45A with the bolt
33C.
[0088] The intake-side oil supply pipe portion 15 in-
cludes the boss 15A protruding toward the chain cover
40 from the front wall 4a, and the exhaust-side oil supply
pipe portion 16 includes the boss 16A protruding toward
the chain cover 40 from the front wall 4a.
[0089] The cylinder head 4 in the present embodiment
does not easily vibrate because the rigidity of the region
53 adjacent to the intake-side oil supply pipe portion 15
and the exhaust-side oil supply pipe portion 16 in the
front wall 4a of the cylinder head 4 is high.
[0090] In the chain cover 40 attachment structure for
the engine 1 according to the present embodiment, the
central boss 4A is installed in the region 53 sandwiched
between the boss 15A and the boss 16A, whereby the
central boss 4A can be reinforced with the boss 15A and
the boss 16A each having a high rigidity, and the central
boss 4A can be prevented from vibrating.
[0091] This makes it possible to prevent the chain cov-
er 40 from vibrating by fastening the central boss 45A in
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the chain cover 40 to the central boss 4A having a high
rigidity with the bolt 33C.
[0092] Thus, in the chain cover 40 attachment structure
for the engine 1, the rigidity of a portion of the front wall
4a of the cylinder head 4 to which the chain cover 40 is
fastened can be increased, thereby making it possible to
prevent the chain cover 40 from vibrating.
[0093] In the chain cover 40 attachment structure for
the engine 1 according to the present embodiment, the
engine 1 includes the intake-side lash adjuster 10 that is
provided in the cylinder head 4 and adjusts the valve
clearance of the intake valve 8 and the exhaust-side lash
adjuster 11 that is provided in the cylinder head 4 and
adjusts the valve clearance of the exhaust valve 9.
[0094] The intake-side oil supply pipe portion 15 sup-
plies oil to the intake-side lash adjuster 10, and the ex-
haust-side oil supply pipe portion 16 supplies oil to the
exhaust-side lash adjuster 11.
[0095] As a result, the central boss 4A can be prevent-
ed from vibrating by only installing the existing intake-
side oil supply pipe portion 15 for the intake-side lash
adjuster 10 and the existing exhaust-side oil supply pipe
portion 16 for the exhaust-side lash adjuster 11 in the
cylinder head 4 in the vicinity of the central boss 4A.
[0096] As a result, the structure of the cylinder head 4
can be more simplified than a structure in which a dedi-
cated rib that reinforces the central boss 4A is added to
the front wall 4a of the cylinder head 4, which can result
in a structure of the engine 1 being simplified.
[0097] In the chain cover 40 attachment structure for
the engine 1 according to the present embodiment, the
chain cover 40 includes the mount attachment part 44 to
which the mount bracket 51A that supports the engine
main body 2 on the side member 31 is attached, and the
mount attachment part 44 protrudes from the vertical wall
41 of the chain cover 40 in a direction away from the
engine main body 2.
[0098] A portion above the mount attachment part 44
easily vibrates by a swing of the engine 1 because an
outward protrusion length of the mount attachment part
44 in the chain cover 40 is large.
[0099] In the chain cover 40 attachment structure for
the engine 1 according to the present embodiment, the
central boss 4A on the front wall 4a side having a high
rigidity is connected to the central boss 45A on the chain
cover 40 side installed above the mount attachment part
44, thereby making it possible to effectively prevent the
chain cover 40 from vibrating.
[0100] In the chain cover 40 attachment structure for
the engine 1 according to the present embodiment, the
front wall 4a includes the main oil supply pipe portion 46
and the sub-oil supply pipe portion 47.
[0101] The main oil supply pipe portion 46 extends in
the up-down direction of the front wall 4a, and the sub-
oil supply pipe portion 47 extends in the width direction
of the front wall 4a from the main oil supply pipe portion
46 and then extends upward.
[0102] In addition thereto, the central boss 4A is in-

stalled in the region 54 adjacent to the main oil supply
pipe portion 46 and the sub-oil supply pipe portion 47.
[0103] As a result, the front wall 4a can be reinforced
by the main oil supply pipe portion 46 and the sub-oil
supply pipe portion 47 each having a high rigidity. Ac-
cordingly, the central boss 4A is arranged in the region
54 having a high rigidity adjacent to the main oil supply
pipe portion 46 and the sub-oil supply pipe portion 47,
whereby the central boss 4A can be more effectively pre-
vented from vibrating, thereby making it possible to more
effectively prevent the chain cover 40 from vibrating.
[0104] In the chain cover 40 attachment structure for
the engine 1 according to the present embodiment, the
central boss 45A and the central boss 45B are connected
to each other with the first rib 48A, the central boss 45B
and the left side wall portion 42 are connected to each
other with the second rib 48B, and the central boss 45B
and the right side wall portion 43 are connected to each
other with the third rib 48C.
[0105] As a result, the central boss 45A can be more
firmly reinforced by the ribs 48A, 48B, and 48C in addition
to the boss 15A and the boss 16A, whereby the central
boss 4A can be more effectively prevented from vibrating.
This makes it possible to more effectively prevent the
chain cover 40 from vibrating.
[0106] Although the embodiment of the present inven-
tion has been disclosed, it will be apparent that adjust-
ments can be made by those skilled in the art without
departing from the scope of the present invention. All
such modifications and equivalents are intended to be
included in the following claims.

[Reference Signs List]

[0107] 1...engine (internal combustion engine), 2...en-
gine main body (internal combustion engine main body),
4...cylinder head, 4A...central boss (internal combustion
engine main body-side boss), 4a...front wall (one side
wall), 4b...rear wall (the other side wall), 7...crankshaft,
8...intake valve, 9...exhaust valve, 10...intake-side lash
adjuster, 11...exhaust-side lash adjuster, 14...timing
chain, 15...intake-side oil supply pipe portion (first oil sup-
ply pipe portion), 15A...boss (first boss), 16...exhaust-
side oil supply pipe portion (second oil supply pipe por-
tion), 16A...boss (second boss), 31...side member (ve-
hicle body), 33C...bolt (fastener), 40...chain cover (cover
member), 41...vertical wall (outer wall of cover member),
44...mount attachment part, 45A...central boss (cover-
side boss), 46...main oil supply pipe portion, 47...sub-oil
supply pipe portion, 51A...mount bracket, 53...region (re-
gion sandwiched between first boss and second boss),
54...region (region adjacent to main oil supply pipe por-
tion and sub-oil supply pipe portion)

Claims

1. A cover member attachment structure for an internal
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combustion engine (1) comprising:

an internal combustion engine main body (2)
that has one side wall (4a) and another side wall
(4b) positioned on the opposite side to the one
side wall (4a) in an axial direction of a crankshaft
(7) and rotatably supports the crankshaft (7) and
a cam shaft (21);
a first oil supply pipe portion (15) and a second
oil supply pipe portion (16) that are provided in
the internal combustion engine main body (2)
and extend parallel to each other from the one
side wall (4a) to the other side wall (4b);
a cover member (40) attached to the one side
wall (4a) to cover a transmission member (14)
that transmits power to the cam shaft (21) from
the crankshaft (7);
a cover-side boss (45A) extending toward the
one side wall (4a) from a central portion in a
width direction of the cover member (40); and
an internal combustion engine main body-side
boss (4A) provided in the one side wall (4a) and
to be connected to the cover-side boss (45A)
with a fastener (33C), characterized in that
the first oil supply pipe portion (15) includes a
first boss (15A) protruding toward the cover
member (40) from the one side wall (4a),
the second oil supply pipe portion (16) includes
a second boss (16A) protruding toward the cover
member (40) from the one side wall (4a), and
the internal combustion engine main body-side
boss (4A) is installed in a region (53) sand-
wiched between the first boss (15A) and the sec-
ond boss (16A).

2. The cover member attachment structure for the in-
ternal combustion engine (1) according to claim 1,
characterized in that

the internal combustion engine main body (2)
comprises a cylinder head (4) having the one
side wall (4a) and the other side wall (4b), an
intake-side lash adjuster (10) that is provided in
the cylinder head (4) and adjusts a valve clear-
ance of an intake valve (8), and an exhaust-side
lash adjuster (11) that is provided in the cylinder
head (4) and adjusts a valve clearance of an
exhaust valve (9),
the first oil supply pipe portion (15) is provided
in the cylinder head (4) and supplies oil to the
intake-side lash adjuster (10), and
the second oil supply pipe portion (16) is provid-
ed in the cylinder head (4) and supplies oil to
the exhaust-side lash adjuster (11).

3. The cover member attachment structure for the in-
ternal combustion engine (1) according to claim 1 or
2, characterized in that

the cover member (40) includes a mount attach-
ment part (44) to which a mount bracket (51A)
that supports the internal combustion engine
main body (2) on a vehicle body (31) is installed,
the mount attachment part (44) protrudes from
an outer wall (41) of the cover member (40) in
a direction away from the internal combustion
engine main body (2), and
the cover-side boss (45A) and the internal com-
bustion engine main body-side boss (4A) are
installed above the mount attachment part (44).

4. The cover member attachment structure for the in-
ternal combustion engine (1) according to any one
of claims 1 to 3, characterized in that

the one side wall (4a) includes a main oil supply
pipe portion (46) and a sub-oil supply pipe por-
tion (47),
the main oil supply pipe portion (46) extends in
an up-down direction of the one side wall (4a),
the sub-oil supply pipe portion (47) extends in a
width direction of the one side wall (4a) from the
main oil supply pipe portion (46), and extends
upward, and
the internal combustion engine main body-side
boss (4A) is installed in a region (54) adjacent
to the main oil supply pipe portion (46) and the
sub-oil supply pipe portion (47).
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