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(67)  Atechnique capable of decreasing deformation
of an oil pan attaching portion with good weight efficiency FIG. 3

is provided. The oil pan rail portion (34) includes a first

rail portion (34a) and a second rail portion (34b). A rail

height of the first rail portion (34a) is formed higher than

a rail height of the second rail portion (34b). A connecting

portion (134b) between the first rail portion (34a) and the

second rail portion (34b) is connected to a third journal

supporting wall (27c) having the highest rigidity among 2’
the crank journal supporting walls (27). The rigidity of the

first rail portion (34a) becomes larger than the rigidity of 2 X

the second rail portion (34b) by such areasonable struc- —l

ture, thus reasonably improving the rigidity of the first rail
portion (34a) which tends to be structurally deformed
easily. Further, weight increase can also be minimized,
because the rail height of the oil pan rail portion (34) is
not increased over the entire region along the cylinder
row direction.
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Description
Technical Field

[0001] The presentinvention relates toan engine block
including a body portion in which a plurality of cylinders
are disposed in-line, a skirt portion connected to one end
side of the body portion in a cylinder axial direction and
extending in a cylinder row direction, a transmission at-
taching portion provided at one end side of a cylinder
portion and a crankcase portion in the cylinder row direc-
tion, and an oil pan attaching portion configured to extend
along the cylinder row direction at an end opposite to the
side on which the cylinder portion is connected.

Background Art

[0002] Inthistype of engineblock, ithas conventionally
been proposed to provide an oil pan attaching rail for
attaching the oil pan along a cylinder row direction, with
a height of the oil pan attaching rail being gradually higher
toward the center of the cylinder row direction (e.g., see
Patent Literature 1).

[0003] Suchanengine block shifts an intrinsic frequen-
cy at the center of the oil pan attaching rail in the cylinder
row direction, at which vibration reaches a maximum vi-
bration mode, to the high frequency side, thus minimizing
weight increase and preventing vibration noise by con-
trolling the vibration mode in a frequency band in ordinary
use.

Citation List
Patent Literature

[0004] PatentLiterature 1: Japanese Unexamined Util-
ity Model H1-176734

Summary of Invention

Technical Problem

[0005] Sinceatransmissionistypically installed onone
end side of the engine block in the cylinder row direction,
bending stress or torsional stress generated from the
transmission acts on the transmission attaching surface
side of the engine block. Such an engine block described
above would not have sufficient rigidity against bending
stress or torsional stress if the height of the oil pan at-
tachingrailis low on the side of the transmission attaching
surface, causing deformation of the oil pan attaching rail.
In this regard, the engine block described above has
room for improvement.

[0006] The present invention has been made in view
of the above, and it is an object of the present invention
to decrease deformation of an oil pan attaching portion
with good weight efficiency.
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Solution to Problem

[0007] An engineblock and an internal combustion en-
gine provided with the same of the present invention in-
clude the following means to achieve the above object.
[0008] According to a preferred mode of the present
invention, an engine block includes a cylinder portion, a
crankcase portion, a transmission attaching portion, and
an oil pan attaching portion. The cylinder portion includes
a plurality of cylinders arranged in-line. The crankcase
portion is connected to one end side of the cylinder por-
tion in the cylinder axial direction to form a crank cham-
ber. Further, the crankcase portion includes a rigidity im-
proving portion capable of improving rigidity. The trans-
mission attaching portion is provided on one end side of
the cylinder portion and the crankcase portion in a cylin-
derrow direction. The oil pan attaching portion is provided
along the cylinder row direction at an end portion opposite
to the side on which the cylinder portion is connected.
The oil pan attaching portion includes a first portion and
a second portion. The first portion extends closer to and
is connected to the transmission attaching portion. The
second portion extends to a position away from the trans-
mission attaching portion farther than the first portion.
The oil pan attaching portion is configured such that a
second moment of area of a cross-section of the first
portion is larger than a second moment of area of a cross-
section of the second portion, each of the cross-sections
being perpendicular to the cylinder row direction. The
first portion is connected to the rigidity improving portion
at the end portion opposite to a connecting portion con-
nected to the transmission attaching portion.

[0009] Inthe presentinvention, "connected to one end
side of the cylinder portion in the cylinder axial direction”
represents a mode in which the crankcase portion is
formed integrally at one end side of the cylinder portion
in the cylinder axial direction, and also represents a mode
in which the cylinder portion and the crankcase portion
are formed separately, and the crankcase portion is in-
tegrally connected to one end side of the cylinder portion
in the cylinder axial direction with fastening members,
such as bolts.

[0010] Inthe presentinvention, in the oil pan attaching
portion, the second moment of area of the cross-section
of the first portion perpendicular to the cylinder row di-
rection is larger than the second moment of area of the
cross-section of the second portion perpendicular to the
cylinderrow direction. Thus, the rigidity of the first portion,
which is located closer to the transmission attaching por-
tion and easily affected by bending moment or torsional
moment, of the oil pan attaching portion can be higher
than the rigidity of the second portion located away from
the transmission attaching portion.

[0011] Further, weight increase of the entire engine
block can be minimized compared to the structure in
which the second moment of area of the oil pan attaching
portion is increased over the entire region in the cylinder
row direction. Since the end portion of the first portion
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opposite to the connecting portion connected to the trans-
mission attaching portion is connected to the rigidity im-
proving portion, an extremely high rigidity can be
achieved. As a result, the deformation of the oil pan at-
taching portion caused by the bending moment or the
torsional moment can be effectively decreased with good
weight efficiency.

[0012] According to another mode of the engine block
of the present invention, the crankcase portion includes
supporting walls capable of rotatably supporting the
crankshaft. The supporting walls are configured to func-
tion as the rigidity improving portion.

[0013] In this mode, each of the supporting walls that
support the crankshaft is used as the rigidity improving
portion, thus minimizing weight increase compared to the
structure in which a dedicated rigidity improving portion
is provided.

[0014] According to still another mode of the engine
block of the presentinvention, the first portion is connect-
ed to a central supporting wall that is the supporting wall
disposed in the center of the supporting walls in the cyl-
inder row direction.

[0015] In this mode, the rigidity of a portion of the oil
pan attaching portion, which is located in a range from
the connecting portion connected to the transmission at-
taching portion to the center position in the cylinder row
direction, can be increased. Thus, the deformation of the
oil pan attaching portion due to the bending stress or
torsional stress from the transmission can decreased ef-
fectively.

[0016] According to still another mode of the engine
block of the present invention, a height of the cross-sec-
tion of the oil pan attaching portion of the first portion is
higher than a height of the cross-section of the second
portion, each of the cross-sections being perpendicular
to the cylinder row direction.

[0017] Inthe present mode, the second moment of ar-
ea of the cross-section, which is perpendicular to the cyl-
inder row direction, of the first portion located closer to
the connecting portion can be larger than the second
moment of area of the cross-section, which is perpendic-
ular to the cylinder row direction, of the second portion
located away from the connecting portion, with the simple
structure in which the height of a cross-section is
changed. Thus, the deformation of the oil pan attaching
portion due to the bending stress or torsional stress gen-
erated from the transmission can be decreased without
deteriorating manufacturability of the engine block.
[0018] According to still another mode of the engine
block of the present invention, the crankcase portion in-
cludes, when seen from the cylinder row direction, a skirt
portion configured to project from the cylinder portion to
become gradually wider in a direction orthogonal to both
the cylinder row direction and the cylinder axial direction.
The skirt portion has a linear cross-section perpendicular
to the cylinder row direction.

[0019] Typically, a height dimension of the cross-sec-
tion is increased or a complicated shape of the cross-
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section is provided in order to increase the second mo-
ment of area. When the engine block is formed by casting,
a flow rate (kinetic energy) of molten metal decreases in
a portion having a cross-section of an increased height
or complicated shape, causing enough molten metal to
hardly flow downward from such portion.

[0020] In the present mode, the skirt portion located
downstream of the oil pan attaching portion, which in-
cludes the first portion having an increased second mo-
ment of area, has the linear cross-section, thus achieving
improved fluidity toward downstream of the oil pan at-
taching portion, compared to a case in which the skirt
portion has a circular arc-shaped cross-section. Although
the skirt portion having a linear cross-section has a de-
creased rigidity of the skirt portion, compared to the case
in which the skirt portion has a circular arc-shaped cross-
section, the rigidity of the oil pan attaching portion in-
creases to maintain the rigidity of the entire engine block.
As a result, both manufacturability and improved rigidity
can be achieved.

[0021] According to a preferred mode of the present
invention, an internal combustion engine includes the en-
gine block according to any one of the modes described
above, and an oil pan attached to the oil pan attaching
portion of the engine block. The internal combustion en-
gine is configured to lubricate necessary portions to be
lubricated using oil stored in the oil pan.

[0022] The presentinventionincludes the engine block
according to any one of the modes described above, so
that an effect similar to the effect achieved by the engine
block of the present invention can be achieved. For ex-
ample, an effect of improving rigidity of the oil pan attach-
ing portion with good weight efficiency can be achieved.

Advantageous Effects of Invention

[0023] In the present invention, the deformation of the
oil pan attaching portion caused by bending stress or
torsional stress by the transmission can be decreased
with good weight efficiency.

Brief Description of Drawings

[0024]

Fig. 1 is a schematic view of an internal combustion
engine 1 on which an engine block 20 according to
an embodiment of the present invention is mounted.

Fig. 2 is a perspective view illustrating an external
appearance of the engine block 20 according to the
embodiment of the present invention.

Fig. 3 is a side view of the engine block 20, when
seen from the side, according to the embodiment of

the present invention.

Fig. 4 is a cross-sectional view cut along line X-X of
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Fig. 3.

Fig. 5 is a cross-sectional view cut along line Y-Y of
Fig. 3.

Description of Embodiment

[0025] A best mode for carrying out the presentinven-
tion is described below by referring to an embodiment.

Embodiment

[0026] An internal combustion engine 1 provided with
an engine block 20 according to an embodiment of the
present invention includes, as illustrated in Fig. 1, a cyl-
inder head 2, a rocker cover 4 attached on top of the
cylinder head 2, the engine block 20 according to the
present embodiment attached under the cylinder head
2, an upper oil pan 6 attached under the engine block
20, and a lower oil pan 8 attached under the upper oil
pan 6.

[0027] The engine block 20 according to the present
embodiment includes, in an integrally-formed manner,
as illustrated in Figs. 2 to 4, a cylinder block portion 22
in which four cylinder bores 22a are formed in-line, a
crankcase portion 24 constituting a part of a crank cham-
ber 23, a block-side flange surface portion 26 provided
on one end side (right side of Figs. 1 to 3) of the cylinder
block portion 22 and the crankcase portion 24 in a cylin-
der row direction, and an oil pan rail portion 34 to which
the upper oil pan 6 can be attached.

[0028] Thecylinderblock portion22is an example con-
stituent component corresponding to a "cylinder portion"
of the present invention. The crank chamber 23 is an
example constituent component corresponding to a
"crank chamber" of the present invention. The block-side
flange surface portion 26 is an example constituent com-
ponent corresponding to a "transmission attaching por-
tion" of the present invention. The oil pan rail portion 34
is an example constituent component corresponding to
an "oil pan attaching portion" of the present invention.
[0029] The crankcase portion 24 includes a skirt por-
tion 32, as illustrated in Figs. 2 to 4. The skirt portion 32
projects, when seen from the cylinder row direction as
illustrated in Fig. 4, from the cylinder block portion 22 to
become gradually wider in a direction orthogonal to both
a cylinder row direction and an axial direction of the cyl-
inder bore 22a. That is, the skirt portion 32 projects in left
and right directions in Fig. 4.

[0030] The skirt portion 32 has a substantially linearly-
shaped cross-section perpendicular to the cylinder row
direction. The skirt portion 32 having such a substantially
linearly-shaped cross-section can improve fluidity of mol-
ten metal in casting the engine block 20. As a result,
manufacturability improves.

[0031] The skirt portion 32 having a substantially line-
arly-shaped cross-section is an example constituent
component corresponding to "the skirt portion having a

10

15

20

25

30

35

40

45

50

55

linearly-shaped cross-section perpendicular to a cylinder
row direction" of the present invention.

[0032] Crank journal supporting walls 27 are formed
inside the skirt portion 32, as illustrated in Figs. 4 and 5.
The crank journal supporting walls 27 include a bearing
portion 28 that rotatably supports a journal portion of a
crankshaft CS. The crank journal supporting walls 27 are
thus configured as partition walls to divide the crank
chamber 23 for each cylinder bore 22a. For convenience
of explanation, the crank journal supporting walls 27 in-
clude, from the left side of Fig. 5, afirst journal supporting
wall 27a, a second journal supporting wall 27b, a third
journal supporting wall 27¢, a fourth journal supporting
wall 27d, and a fifth journal supporting wall 27e, in this
order.

[0033] In the present embodiment, a thrust plate SP
that receives force from the crankshaft CS in thrust di-
rection is attached on both side of third journal supporting
wall 27¢ in the axial direction of the crankshaft CS. Fur-
ther, counterweights (not illustrated) are disposed at po-
sitions sandwiching the third journal supporting wall 27c¢,
among counterweights (not illustrated) disposed on the
crankshaft CS, extend in the same direction. As such,
the third journal supporting wall 27c¢ receives inertia force
larger than inertia forces for the other crank journal sup-
porting walls 27 (the first journal supporting wall 27a, the
second journal supporting wall 27b, the fourth journal
supporting wall 27d, and the fifth journal supporting wall
27e). Therefore, the third journal supporting wall 27¢ has
awall thickness larger than the wall thickness of the other
crank journal supporting walls 27 (the first journal sup-
porting wall 27a, the second journal supporting wall 27b,
the fourth journal supporting wall 27d, and the fifth journal
supporting wall 27¢).

[0034] Thus, the third journal supporting wall 27¢ has
rigidity larger than the rigidity of the other crank journal
supporting walls 27 (the first journal supporting wall 27a,
the second journal supporting wall 27b, the fourth journal
supporting wall 27d, and the fifth journal supporting wall
27e). The crank journal supporting wall 27 (the first jour-
nal supporting wall 27a, the second journal supporting
wall 27b, the third journal supporting wall 27c¢, the fourth
journal supporting wall 27d, and the fifth journal support-
ing wall 27e) is an example constituent component cor-
responding to a "rigidity improving portion" and a "sup-
porting wall" of the present invention. The third journal
supportingwall 27cis an example constituent component
corresponding to a "central supporting wall" of the
present invention.

[0035] The oil pan rail portion 34 is provided integrally
at the lower end portion of the skirt portion 32 on both
sides (right and left sides of Fig. 4, upper and lower sides
of Fig. 5) of the center axis of the crankshaft CS, as il-
lustrated in Figs. 2 to 4. The oil pan rail portion 34 is
configured in substantially the same structure on both
sides (right and left sides of Fig. 4, upper and lower sides
of Fig. 5) of the center axis of the crankshaft CS.
[0036] The oil pan rail portion 34 is formed in a flange-
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like shape projecting in a direction orthogonal to the cyl-
inder row direction and the axial direction of the cylinder
bore 22a, that is, the right and left directions of Fig. 4.
The oil pan rail portion 34 is connected to the block-side
flange surface portion 26 at one end side in the cylinder
row direction, and extends from the block-side flange sur-
face portion 26 along the cylinder row direction.

[0037] As illustrated in Figs. 2 to 5, the oil pan rail por-
tion 34 includes a first rail portion 34a and a second rail
portion 34b. The first rail portion 34a extends closer to
the block-side flange surface portion 26 in the cylinder
row direction. The first rail portion 34a has a length sub-
stantially equivalent to two cylinders along the cylinder
row direction from a connecting portion 134a connected
to the block-side flange surface portion 26. Specifically,
the first rail portion 34a extends in the cylinder row direc-
tion from the connecting portion 134a and is connected
to third journal supporting wall 27¢ at a connecting portion
134b.

[0038] The first rail portion 34a is formed so that a rail
width gradually increases toward the connecting portion
134a connected to the block-side flange surface portion
26 from the connecting portion 134b connected to the
second rail portion 34b. Namely, the first rail portion 34a
is formed in a triangular shape in planar view.

[0039] Further, a rail height of the first rail portion 34a
is higher than the rail height of the second rail portion
34b, as illustrated in Figs. 3 to 5. The second rail portion
34b is formed continuously from the first rail portion 34a,
and located on the side of the firstrail portion 34a opposite
to the block-side flange surface portion 26. In other
words, the second rail portion 34b extends away from
the block-side flange surface portion 26. The first rail por-
tion 34a is an example constituent component corre-
sponding to a "first portion" of the present invention. The
second rail portion 34b is an example constituent com-
ponent corresponding to a "second portion" of the
present invention. The connecting portion 134a is an ex-
ample constituent component corresponding to a "con-
necting portion" of the present invention.

[0040] The block-side flange surface portion 26
projects, when seen along the cylinder row direction as
illustrated in Figs. 1 and 2, from the cylinder block portion
22 and the crankcase portion 24 in the direction orthog-
onal to both the cylinder row direction and the axial di-
rection of the cylinder bore 22a. That is, the block-side
flange surface portion 26 projects in right and left direc-
tions in Fig. 4. The block-side flange surface portion 26
is formed in a substantially half-circular shape when seen
from the direction along the cylinder row direction.
[0041] The upper oil pan 6 includes a body portion 6a
and an oil pan-side flange surface portion 6b which is
provided on one end side (right side in Fig. 1) of the body
portion 6a in the cylinder row direction. The upper oil pan
6 is fastened to the oil pan rail portion 34 of the crankcase
portion 24 with bolts, which are not illustrated, so that the
upper oil pan 6 and the crankcase portion 24 form the
crank chamber 23.

10

15

20

25

30

35

40

45

50

55

[0042] The oil pan-side flange surface portion 6b
projects, when seen along the cylinder row direction, in
the direction orthogonal to both the cylinder row direction
and the axial direction of the cylinder bore 22a. That is,
the oil pan-side flange surface portion 6b projects in the
same direction as the direction in which the block-side
flange surface portion 26 projects. The oil pan-side flange
surface portion 6b is formed in a substantially half-circular
shape when seen from the direction along the cylinder
row direction. When the upper oil pan 6 is fastened to
the crankcase portion 24, the oil pan-side flange surface
portion 6b and the block-side flange surface portion 26,
which is formed in the substantially half-circular shape,
form a transmission attaching surface 50 with a substan-
tially circular shape. The upper oil pan 6 is an example
constituent component corresponding to an "oil pan" of
the present invention. The transmission attaching sur-
face 50 is an example constituent component corre-
sponding to a "transmission attaching portion" of the
present invention.

[0043] Theloweroil pan8isformed in abottomed bowl
shape to allow storage of lubricant oil in the lower oil pan
8, asillustratedin Fig. 1. The lower oil pan 8 is an example
constituent component corresponding to an "oil pan" of
the present invention.

[0044] Theinternal combustion engine 1 as configured
above is mounted on a vehicle with the transmission in-
stalled on the internal combustion engine 1. Namely, the
internal combustion engine 1 is mounted on the vehicle
as a power train unit in which the internal combustion
engine 1 and the transmission are formed integrally. The
power train unit is installed on a vehicle body on both
sides of the transmission attaching surface 50. Namely,
the power train unit is installed on the vehicle body via
an engine mount, which is not illustrated, provided on
both the internal combustion engine 1 side and the trans-
mission side.

[0045] When the vehicle with the power train described
above mounted thereon starts, the internal combustion
engine 1 generates vibration caused by reciprocating
motion of pistons (not illustrated) and rotary motion of
the crankshaft CS. Such vibration acts on the engine
block 20 as bending moment or torsional moment. The
engine block 20 also receives the bending moment or
the torsional moment via the transmission attaching sur-
face 50 in accordance with driving of the transmission.
[0046] A portion of the engine block 20 in the vicinity
of the transmission attaching surface 50 is easily affected
by the bending moment or the torsional moment due to
the support structure of the power train unit on the vehicle
body as described above. When the bending moment or
the torsional moment acts on the engine block 20, the
first rail portion 34a deforms at the oil pan rail portion 34,
which results in forming an opening in the sealing surface
sealed with the upper oil pan 6 and deteriorating a sealing
characteristic.

[0047] In the engine block 20, however, according to
the present embodiment, a rail height of the first rail por-
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tion 34a is higher than the other portion (second rail por-
tion 34b). In addition, a rail width of the first rail portion
34a is formed in a triangular shape, in planar view, that
gradually increases toward the block-side flange surface
portion 26. Thus, the second moment of area of a cross-
section, which is perpendicular to the cylinder row direc-
tion, of the first rail portion 34a is set to be larger than
the second moment of area of a cross-section, which is
perpendicular to the cylinder row direction, of the other
portion (second rail portion 34b).

[0048] This improves rigidity of the first rail portion 34a
that tends to be easily deformed, and effectively decreas-
es the deformation of the first rail portion 34a. Weight
increase can also be minimized, because the rail height
is not increased over the entire region of the oil pan rail
portion 34 along the cylinder row direction.

[0049] The firstrail portion 34a is formed over a length
substantially equivalent to two cylinders from the con-
necting portion 134a connected to the block-side flange
surface portion 26 in the cylinder row direction. At the
same time, the first rail portion 34a is connected to the
third journal supporting wall 27¢ having the largestrigidity
among the crank journal supporting walls 27. Thus, the
rigidity of the first rail portion 34a can be effectively im-
proved. As a result, the deformation of the oil pan rail
portion 34 can be decreased with good weight efficiency.
[0050] The fact that the height of the first rail portion
34a is made higher than the height of the second rail
portion 34b might cause a decrease in flow rate of the
molten metal in the first rail portion 34a during casting of
the engine block 20, causing a decrease in fluidity toward
the skirt portion 32 side which is located downstream of
the first rail portion 34a in the direction of flow of the mol-
ten metal.

[0051] In the present embodiment, however, the skirt
portion 32 has the substantially linear cross-section per-
pendicular to the direction along the cylinder row direc-
tion. Thus, the decrease of fluidity toward the skirt portion
32 side can be minimized, and the fluidity toward the skirt
portion 32 side can be improved, compared to the case
in which the skirt portion 32 has a circular arc-shaped
cross-section.

[0052] Although the rigidity of the skirt portion 32 de-
creases when the skirt portion 32 has the linear cross-
section, compared to the skirt portion having the circular
arc-shaped cross-section, the rigidity of the engine block
20 as a whole can be maintained by the increase of the
rigidity of the oil pan rail portion 34. As a result, improved
manufacturability and improved rigidity can both be
achieved.

[0053] Inthe engine block 20 according to the embod-
iment of the present invention, the oil pan rail portion 34
includes the first rail portion 34a which is connected to
and extends closer to the block-side flange surface por-
tion 26, and the second rail portion 34b extending away
from the block-side flange surface portion 26 farther than
the first rail portion 34a. The second moment of area of
the first rail portion 34a is made larger than the second
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moment of area of the second rail portion 34b by increas-
ing the rail height of the first rail portion 34a higher than
the rail height of the second rail portion 34b. At the same
time, the connecting portion 134b between the first and
second rail portions 34a and 34b is connected to the third
journal supporting wall 27¢ having the largest rigidity
among the crank journal supporting walls 27. Thus, the
rigidity of the first rail portion 34a which tends to be struc-
turally deformed easily can reasonably be improved to
effectively decrease the deformation of the first rail por-
tion 34a.

[0054] The weightincrease can also be minimized, be-
cause the rail height is not increased over the entire re-
gion of the oil pan rail portion 34 along the cylinder row
direction. As a result, the deformation of the oil pan rail
portion 34 can be decreased with good weight efficiency.
Since the second moment of area of the first rail portion
34a can be increased with the simple structure in which
the rail height of the first rail portion 34a is made higher
than the rail height of the second rail portion 34b, the
structure of the engine block 20 itself does not become
complicated. Namely, the manufacturability of the engine
block 20 does not decrease.

[0055] In the present embodiment, the rigidity of the
third journal supporting wall 27¢ is made higher than the
rigidity of other supporting walls of the crank journal sup-
porting wall 27, but this structure may be changed. For
example, the rigidity of the first journal supporting wall
27a, the second journal supporting wall 27b, the fourth
journal supporting wall 27d, or the fifth journal supporting
wall27e may be higherthan the rigidity of the other journal
supporting walls 27. In this case, the connecting portion
134b side of the first rail portion 34a may be connected
to the crank journal supporting wall 27 having the highest
rigidity among the crank journal supporting walls 27.
[0056] In the present embodiment, the first rail portion
34ais connected to the third journal supporting wall 27¢
of the crank journal supporting walls 27 at the connecting
portion 134b side, but this structure may be changed.
For example, the first rail portion 34a may be connected
to a portion having a high rigidity, such as a vertical rib
32a provided on the outer surface of the engine block
20. In this case, the vertical rib 32a is an example con-
stituent component corresponding to a "rigidity improving
portion" of the present invention.

[0057] Inthe presentembodiment, the second moment
of area of thefirst rail portion 34ais larger than the second
moment of area of the second rail portion 34b by simply
increasing the rail height of the first rail portion 34a higher
than the rail height of the second rail portion 34b. How-
ever, this structure may be changed. The first rail portion
34amay have a cross-sectionin such a shape as tomake
the second moment of area thereof larger than that of
the cross-section of the second rail portion 34b. For ex-
ample, the first rail portion 34a may have a hollow box-
shaped cross-section or a U-shaped cross-section.
[0058] The above embodiment illustrates an example
mode to carry out the present invention. The present in-
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vention, therefore, is not limited to the structure of the
above embodiment.

Reference Signs List

[0059]

1

6a

6b

20
22
22a
23
24

26

27

27a

27b

27c

27d

27e

28
32

32a

Internal combustion engine (Internal combus-
tion engine)

Cylinder head

Rocker cover

Upper oil pan (Oil pan)

Body portion

Oil pan-side flange surface portion
Lower oil pan (QOil pan)

Engine block (Engine block)

Cylinder block portion (Cylinder portion)
Cylinder bore

Crank chamber

Crankcase portion (Crankcase portion)

Block-side flange surface portion (Transmission
attaching portion)

Crank journal supporting wall

First journal supporting wall (Rigidity improving
portion, Supporting wall)

Second journal supporting wall (Rigidity improv-
ing portion, Supporting wall)

Third journal supporting wall (Rigidity improving
portion, Supporting wall, Central supporting

wall)

Fourth journal supporting wall (Rigidity improv-
ing portion, Supporting wall)

Fifth journal supporting wall (Rigidity improving
portion, Supporting wall)

Bearing portion
Skirt portion (Skirt portion)

Vertical rib (Rigidity improving portion)
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12
Oil pan rail portion (QOil pan attaching portion)
First rail portion (First portion)
Second rail portion (Second portion)

Transmission attaching surface (Transmission
attaching portion)

Connecting portion (Connecting portion)
Connecting portion
Crankshaft

Thrust plate

1. An engine block, comprising:

a cylinder portion in which a plurality of cylinders
are arranged in-line;

a crankcase portion connected to one end side
of the cylinder portion in a cylinder axial direction
to form a crank chamber;

a transmission attaching portion provided on
one end side of the cylinder portion and the
crankcase portion in a cylinder row direction;
and

an oil pan attaching portion configured to extend
along the cylinder row direction at an end portion
opposite to the side on which the cylinder portion
is connected,

wherein

the crankcase portion is configured to have a
rigidity improving portion capable of improving
rigidity thereof,

the oil pan attaching portion includes a first por-
tion extending closer to the transmission attach-
ing portion and connected to the transmission
attaching portion, and a second portion extend-
ing away from the transmission attaching portion
farther than first portion,

the oil pan attaching portion is configured such
that a second moment of area of a cross-section
of the first portion is larger than a second mo-
ment of area of a cross-section of the second
portion, each of the cross-sections being per-
pendicular to the cylinder row direction, and
the first portion is connected to the rigidity im-
proving portion at an end portion opposite to the
connecting portion connected to the transmis-
sion attaching portion.

2. The engine block according to claim 1, wherein
the crankcase portion includes supporting walls that
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rotatably support a crankshaft, and
the supporting walls are configured to function as
the rigidity improving portion.

The engine block according to claim 2, wherein

the first portion is connected to a central supporting
wall thatis the supporting wall disposed in the center
of the supporting walls in the cylinder row direction.

The engine block according to any one of claims 1
to 3, wherein

the oil pan attaching portion is configured such that
a height of the cross-section of the first portion is
higher than a height of the cross-section of the sec-
ond portion, each of the cross-sections being per-
pendicular to the cylinder row direction.

The engine block according to any one of claims 1
to 4, wherein

the crankcase portion includes a skirt portion config-
ured, when seen from the cylinder row direction, to
project to become gradually wider in a direction or-
thogonal to both the cylinder row direction and the
cylinder axial direction, and

the skirt portion is configured to have a linearly-
shaped cross-section perpendicular to the cylinder
row direction.

An internal combustion engine, comprising:

the engine block according to any one of claims
1 to 5; and

an oil pan attached to the oil pan attaching por-
tion of the engine block, wherein

the internal combustion engine is configured to
perform lubrication of a portion to be lubricated
using oil stored in the oil pan.
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