
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

86
3 

02
5

A
1

TEPZZ 86¥Z 5A_T
(11) EP 2 863 025 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
22.04.2015 Bulletin 2015/17

(21) Application number: 13806119.7

(22) Date of filing: 17.05.2013

(51) Int Cl.:
F01M 11/00 (2006.01) F02F 7/00 (2006.01)

(86) International application number: 
PCT/JP2013/063810

(87) International publication number: 
WO 2013/190936 (27.12.2013 Gazette 2013/52)

(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

(30) Priority: 18.06.2012 JP 2012136921

(71) Applicant: Mitsubishi Jidosha Kogyo Kabushiki 
Kaisha
Tokyo 108-8410 (JP)

(72) Inventor: KIDA Naoki
Tokyo 108-8410 (JP)

(74) Representative: Vossius & Partner 
Patentanwälte Rechtsanwälte mbB
Siebertstrasse 3
81675 München (DE)

(54) OIL PAN FOR INTERNAL COMBUSTION ENGINE

(57) An oil pan for an internal combustion engine is
provided that can be easily detached and attached from
and to the body of the internal combustion engine while
a capacity capable of storing the total quantity of oil re-
quired is secured. An oil pan 10 of an internal combustion
engine is mounted on a vehicle provided with a pair of
right and left side members provided so as to extend in
the front-rear direction of the vehicle and a cross member
5 provided so as to extend in the width direction of the
vehicle and fixed to the pair of side members, is of a type
divided into two pieces one above the other, formed of

an upper oil pan 20 attached to the body of the internal
combustion engine and including an opening 23h in a
bottom portion 23 and a lower oil pan 30 attached so as
to cover the opening 23h of the upper oil pan from below,
and includes an overlapping portion 11 situated above
the cross member 5 and overlapping the cross member
5; and the lower oil pan 30 is provided so as to be situated
in front of or behind the overlapping portion 11 so as to
include the overlapping portion 11 in a state of being
mounted on the vehicle.
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Description

Technical Field

[0001] The present invention relates to an oil pan for
an internal combustion engine mounted on a vehicle.

Background Art

[0002] An oil pan for an internal combustion engine
(hereinafter, referred to as engine) mounted on a vehicle
is provided in the lowermost part of the engine, and has
mainly a role of storing the engine oil used in the engine.
The engine oil stored in the oil pan is sucked up by an
oil pump operating on part of the engine power, is sup-
plied to revolving portions, sliding portions and the like,
and lubricates these portions to reduce the frictional re-
sistance. The engine oil having lubricated the inside of
the engine becomes oil drops which move along the wall
and drop into the oil pan. Then, the engine oil is again
sucked up by the oil pump to thereby circulate in the
engine. For the oil pan, a capacity sufficient for storing
the total quantity of engine oil used in the engine is se-
cured.
[0003] There are cases where it is necessary to detach
the oil pan from the engine body such as when an oil leak
from the engine occurs or when deterioration, damage
or the like occurs on the oil pan. In general vehicles, in
order that the detachment and attachment of the oil pan
can be performed from below the vehicle body, the ve-
hicle body members and other devices are provided in
positions that do not hinder the detachment and attach-
ment of the oil pan, or are structured so as to be detach-
able from the vehicle body at the time of detachment and
attachment of the oil pen. Oil pans include a type where
a fin and partitions are provided inside the oil pan and an
oil pan of a type divided into two pieces one above the
other, formed of an upper oil pan and a lower oil pan (see
Patent Document 1).

Prior Art Document

Patent Document

[0004]

Patent Document 1: JP-A-8-74552

Summary of the Invention

Problem that the Invention is to Solve

[0005] However, members and devices provided be-
low the oil pan so as to overlap the oil pan cannot be
detached in some vehicles. Therefore, an oil pan de-
tached and attached after vehicle body members and
devices are detached cannot be applied to such vehicles.
Although it is considered to reduce the size of the oil pan

by changing the shape thereof in order to secure appli-
cability to such vehicles, it is necessary that a predeter-
mined capacity sufficient for storing the total quantity of
oil required for the engine be secured for the oil pan.
Therefore, the size of the oil pan is restricted to some
extent and cannot be reduced indiscriminately, and it is
difficult to achieve both the detachment/attachment per-
formance and the securing of the capacity.
[0006] An object of the present case is to provide an
oil pan for an internal combustion engine that is invented
in view of the above-mentioned problem and can be eas-
ily detached and attached from and to the body of the
internal combustion engine while a capacity capable of
storing the total quantity of oil required is secured.
[0007] Not only this object but also producing an op-
erational advantage derived from the structures shown
in the later-described mode for carrying out the invention
which operational advantage cannot be obtained from
the conventional art can be placed as another object of
the present case.

Means for Solving the Problem

[0008] (1) An oil pan for an internal combustion engine
disclosed herein is an oil pan for an internal combustion
engine mounted on a vehicle provided with a pair of right
and left side members provided so as to extend in a front-
rear direction of the vehicle and a cross member provided
so as to extend in a width direction of the vehicle and
fixed to the pair of side members, and is characterized
by being of a type divided into two pieces one above the
other, formed of an upper oil pan attached to a body of
the internal combustion engine and including an opening
in a bottom portion and a lower oil pan attached so as to
cover the opening of the upper oil pan from below, by
including an overlapping portion situated above the cross
member and overlapping the cross member, and in that
the lower oil pan is provided so as to be situated in front
of or behind the overlapping portion so as to include the
overlapping portion in a state of being mounted on the
vehicle.
[0009] The "overlapping portion" referred to here indi-
cates a portion where the oil pan overlaps the cross mem-
ber in the top-bottom direction.
[0010] (2) It is preferable that an upper surface of the
cross member be formed so as to incline upward or down-
ward from a front end portion to a rear end portion and
a bottom portion, opposed to the cross member, of the
lower oil pan be formed so as to incline upward or down-
ward from a front end side of the overlapping portion to
a rear end side of the overlapping portion and have a
substantially uniform distance from the upper surface
portion of the cross member. In other words, it is prefer-
able that the upper surface of the cross member and the
bottom portion of the lower oil pan both incline in the
same direction of upward or downward from the front to
the rear and these be provided substantially parallel to
each other.
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[0011] (3) Moreover, it is preferable that at least the
lower oil pan be provided so as to extend frontward be-
yond a front end portion of the internal combustion engine
or rearward beyond a rear end portion thereof.

Advantage of the Invention

[0012] According to the disclosed oil pan for the inter-
nal combustion engine, since the oil pan is of the type
divided into two pieces one above the other formed of
the upper oil pan and the lower oil pan and the lower oil
pan is provided so as to be situated in front of or behind
of the overlapping portion, when the oil pan is detached,
it is possible to detach the lower oil pan first. This facili-
tates the detachment of the upper oil pan. On the other
hand, when the oil pan is attached, it is possible to attach
the upper oil pan first and then, attach the lower oil pan.
Consequently, for example, even on a vehicle where the
cross member cannot be detached from the vehicle body,
the attachment and detachment of the oil pan can be
performed. Further, since the lower oil pan is provided
so as to include the overlapping portion, the capacity of
oil that can be stored can be increased, and a capacity
capable of storing the total quantity of oil required can be
secured. That is, the detachment/attachment perform-
ance and the securing of the capacity of the oil pan can
be both achieved.

Brief Description of the Drawings

[0013]

[FIG. 1] A bottom view of a vehicle mounted with an
oil pan for an internal combustion engine according
to an embodiment.
[FIG. 2] A perspective view, viewed from above,
showing the structure of the oil pan for the internal
combustion engine according to the embodiment.
[FIG. 3] Views showing the structure of the oil pan
for FIG. 2, FIG. 3(a) being a top view, FIG. 3(b) being
a bottom view, FIG. 3(c) being a side view, and FIG.
3(d) being a cross-sectional view on arrow A-A of
FIG. 3(a).
[FIG. 4] A view explaining the positional relation be-
tween the oil pan for the internal combustion engine
according to the embodiment and the cross member.
[FIG. 5] Views explaining the procedures of detach-
ing the oil pan for the internal combustion engine
according to the embodiment, FIG. 5 (a) being the
detachment of a lower oil pan, and FIG. 5(b) being
the detachment of an upper oil pan.

Mode for Carrying out the Invention

[0014] Hereinafter, an embodiment will be described
by using the drawings. The embodiment shown below is
merely illustrative, and it is not intended to exclude var-
ious modifications and technical applications not clearly

shown in the embodiment shown below. In the following
description, the direction of travel of the vehicle is the
forward direction, the right and the left are determined
with reference to the frontward direction, the direction of
the gravity is the downward direction and the direction
opposite thereto is the upward direction in giving the de-
scription. In the description of devices and parts mounted
on a vehicle, the top-bottom direction, the right-left direc-
tion and the front-rear direction are determined with ref-
erence to the condition where those devices and parts
are mounted on the vehicle.

[1. Structure]

[0015] As shown in FIG. 1, an internal combustion en-
gine 1 (hereinafter, referred to as engine 1) according to
the present embodiment is mounted on the front side of
the vehicle, and disposed between a pair of right and left
side members 2 provided so as to extend in the front-
rear direction of the vehicle with a distance from each
other. Between the side members 2, a clutch housing 3
and a transmission 4 are mounted behind the engine 1.
While various devices are mounted on the vehicle in ad-
dition to these, they are omitted in FIG. 1.
[0016] A cross member 5 provided so as to extend in
the vehicle width direction (right-left direction) is provided
below an oil pan 10 provided in the lowermost part of the
engine 1. This cross member 5 is a front suspension
cross member having, at left and right end portions 5c
and 5d, connection portions that receive the springs (not
shown) of the suspensions. The cross member 5 is fixed
to the pair of side members 2 by welding on the inner
side of the left and right end portions 5c and 5d in the
vehicle width direction. The cross member 5 is formed
of an a hat-shaped upper member 51 whose longitudinal
cross section in the front-rear direction has an opening
in the lower surface and a sheet-metal-form lower mem-
ber 55 joined to the lower surface in an intermediate part
of the upper member 51 in the vehicle width direction so
as to cover the opening (see FIG. 4).
[0017] In this example, the upper member 51 of the
cross member 5 has, as shown in FIG. 2 and FIG. 4, an
upper surface portion 52 extending in the vehicle width
direction, two upright surface portions extending down-
ward from both ends in the width direction of the upper
surface portion 52 (that is, the front-rear direction of the
vehicle) and two flange portions provided so as to pro-
trude outward in the horizontal direction from both lower
ends of the two upright surface portions. The upper sur-
face portion 52 of the upper member 51 (hereinafter, re-
ferred to as the upper surface portion 52 of the cross
member 5) is formed so as to incline downward from a
front end portion 52a to a rear end portion 52b.
[0018] Moreover, in a lower part of the vehicle, a steer-
ing linkage 6 which is a rack-and-pinion steering device
is provided so as to extend in the vehicle width direction.
A steering rack housing 6a of this steering linkage 6 is
situated below the oil pan 10, and situated in front of and
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above the cross member 5 (see FIG. 4). In the present
embodiment, a vehicle where the cross member 5 situ-
ated below the oil pan 10 cannot be detached from the
vehicle body (vehicle body such as the side members 2)
is shown as an example.
[0019] The oil pan 10 is situated above the cross mem-
ber 5 and the steering rack housing 6a, and has an over-
lapping portion (the dotted part in FIG. 1) that overlaps
the cross member 5. The overlapping portion 11 referred
to here is a superposing portion of the oil pan 10 and the
upper surface portion 52 of the cross member 5. This
superposing portion is a portion where the oil pan 10 and
the upper surface portion 52 of the cross member 5 over-
lap in the top-bottom direction.
[0020] The oil pan 10 is a container (receiving pan)
storing the engine oil (hereinafter, sometimes referred to
as oil) used in the engine 1, and is attached to the bottom
of the main body of the engine 1 (hereinafter, referred to
as engine body). The oil stored in the oil pan 10 is sucked
up through an oil strainer 7 [see FIG. 3(a)] by a non-
illustrated oil pump operating on part of the power of the
engine 1, is sent to revolving portions, sliding portions
and the like to lubricate and reduce frictional resistance.
The oil also has a role of cooling the revolving portions,
the sliding portions and the like, and after lubricating and
cooling the inside of the engine 1, becomes oil drops
which move along the cylinder wall and the like and drop
into the oil pan 10. By this being repeated, the oil circu-
lates in the engine 1. The engine body referred to here
indicates an engine block excluding the oil pan 10 (a cyl-
inder head and a cylinder block are included).
[0021] The oil strainer 7 is a filter provided at an end
of the intake of the oil pump, and is provided slightly above
the bottom surface of a later-described lowermost portion
23e in the oil pan 10. To the oil strainer 7, a rather coarse
net is attached to prevent large foreign substances mixed
in the oil from being sucked in when the oil is sucked in.
Moreover, a filter for removing finer foreign substances
is provided on the circulation route of the oil. The capacity
of the oil pan 10 corresponds to the total amount of oil
used (required) in the engine 1.
[0022] Next, the structure of the oil pan 10 will be de-
scribed by using FIG. 2, FIGS. 3(a) to 3(d) and FIG. 4.
As shown in FIG. 4, the oil pan 10 is of the type divided
into two pieces one above the other, formed of an upper
oil pan 20 on the upper side and a lower oil pan 30 on
the lower side, and a combination of these upper oil pan
20 and lower oil pan 30 constitutes one oil pan 10. The
upper oil pan 20 is formed, for example, of a casting, and
the lower oil pan 30 is formed, for example, of a sheet
metal. The broken line in FIG. 4 illustrates the water sur-
face of oil when oil is stored in the oil pan 10.
[0023] As shown in FIG. 2 and FIGS. 3(a) and 3(d),
the upper oil pan 20 is provided with an upper surface
open portion 21h in an upper part, and has a peripheral
wall portion 22 provided so as to extend downward from
the perimeter of the upper surface open portion 21h and
a bottom portion 23 formed in a shape substantially the

same as the upper surface open portion 21h when viewed
from above. Around the upper surface open portion 21h
(that is, on the upper end portion of the peripheral wall
portion 22), a flange portion 21f provided so as to protrude
outward substantially horizontally is provided. The upper
surface open portion 21h is formed in a shape substan-
tially the same as the opening provided in the lower sur-
face of the cylinder block. The inside of the engine 1 and
the inside of the oil pan 10 communicate with each other
through the opening in the lower surface of the cylinder
block and the upper surface open portion 21h.
[0024] Into the flange portion 21f, a plurality of bolts
21t are inserted from below in the peripheral direction
(around the upper surface open portion 21h). These bolts
21t are screwed into holes (not shown) formed in the
lower end surface of the cylinder block, thereby fixing the
upper oil pan 20 and the engine body. When the upper
oil pan 20 is attached to the engine body, a seal member
such as a liquid gasket is sandwiched between the upper
surface of the flange portion 21f and the lower end sur-
face of the cylinder block, thereby sealing the joint sur-
faces of the cylinder block and the upper oil pan 20.
[0025] As shown in FIGS. 3 (c) and 3 (d), an inclined
portion 23s provided so as to extend in the vehicle width
direction and inclined downward more smoothly as it ap-
proaches the rear side is formed substantially in a central
part, in the front-rear direction, of the bottom portion 23
of the upper oil pan 20. That is, the bottom portion 23 is
formed so that the surface behind the inclined portion
23s is situated lower than the surface of the front side
thereof. The upper oil pan 20 is formed so that the vertical
length H2 behind the inclined portion 23s is larger than
the vertical length H1 on the front side.
[0026] Hereinafter, a bottom portion behind the in-
clined portion 23s (that is, of the bottom portion 23 of the
upper oil pan 20, a portion situated in the lowermost po-
sition) will be specifically referred to as the lowermost
portion 23e. As shown in FIG. 2 and FIGS. 3(a) and 3(b),
a substantially rectangular bottom open portion (open-
ing) 23h passing through the bottom portion 23 is formed
in the lowermost portion 23e. The area of opening of the
bottom open portion 23h is smaller than that of the upper
surface open portion 21h.
[0027] As shown in FIG. 3(d), the upper oil pan 20 has,
in a rear portion 22Rb of a portion of the peripheral wall
portion 22 extending in the front-rear direction on the right
side (hereinafter, referred to as right wall portion 22R), a
wall open portion 22h passing through the right wall por-
tion 22R. The wall open portion 22h is situated above the
bottom open portion 23h, and communicates with the
bottom open portion 23h. That is, the upper oil pan 20
has the open portions 21h, 23h and 22h in an upper part,
in the lowermost portion 23e of the bottom portion 23 and
in the rear portion 22Rb, respectively.
[0028] Moreover, the upper oil pan 20 has, as shown
in FIG. 2 and FIGS. 3(a) and 3(d), a lid 24 provided so
as to cover the wall open portion 22h from the outside.
The lid 24 is provided so that an opened one end portion
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24a is connected to the outer side of the right wall portion
22R and that a closed other end portion 24b protrudes
to the rear side of a rear end portion 10b of the oil pan
10 (that is, a rear end portion 1b of the engine 1). More-
over, an intermediate portion 24c (between the one end
portion 24a and the other end portion 24b) of the lid 24
is formed so as to be bent. The lid 24 is formed so that
a longitudinal cross section in a direction orthogonal to
a direction extending from the one end portion 24a to the
other end portion 24b has a hat shape the lower surface
of which is opened. On the lower surface of the lid 24, a
lid open portion 24h is formed, and further, around the
lid open portion 24h except for the one end portion 24a,
a flange portion 24f provided so as to protrude outward
substantially horizontally is formed.
[0029] The lower surface of the lid 24 (that is, the sur-
face of the lid open portion 24h and the flange portion
24f) is provided so as to be flush with the lower surface
of the lowermost portion 23e of the upper oil pan 20, and
the lid open portion 24h and the bottom open portion 23h
communicate with each other through the wall open por-
tion 22h. The upper surface of the lid 24 is provided slight-
ly below the surface where the upper surface open por-
tion 21h of the upper oil pan 20 is provided. The shape
of the lid 24 when viewed from above is the same as the
shape of a later-described extended portion 34 of the
lower oil pan 30 when viewed from above.
[0030] The lower oil pan 30 is, as shown in FIGS. 3(b)
to 3(d), attached to the upper oil pan 20 so as to cover
the bottom open portion 23h and the 24h of the upper oil
pan 20 from below. That is, the lower oil pan 30 is pro-
vided in a lower part of the oil pan 10 (below the upper
oil pan 20) and in a rear part of the oil pan 10 (behind the
inclined portion 23s of the upper oil pan 20).
[0031] The lower oil pan 30 is provided with a lower
side open portion 31h in an upper part, and has a lower
side peripheral wall portion 32 provided so as to extend
downward from the perimeter of the lower side open por-
tion 31h and a lower side bottom portion 33 formed in a
shape substantially the same as the lower side open por-
tion 31h when viewed from above. Around the lower side
open portion 31h (that is, on the upper end portion of the
lower side peripheral wall portion 32), a lower side flange
portion 31f provided so as to protrude outward substan-
tially horizontally is provided. The lower side open portion
31h is formed in a shape the same as a shape which is
a combination of the bottom open portion 23h, the lid
open portion 24h and the length portion, in the right-left
direction, of the wall open portion 22h (part correspond-
ing to the thickness of the peripheral wall portion 22) of
the upper oil pan 20.
[0032] In the lower side flange portion 31f, a plurality
of lower side bolts 31t are inserted from below in the
peripheral direction (around the lower side open portion
31h). These lower side bolts 31t are screwed into holes
provided on the side of the upper oil pan 20 and nuts and
the like embedded therein (none of these are shown).
Thereby, the lower oil pan 30 is attached to the upper oil

pan 20. When these are joined, a seal member such as
a liquid gasket is sandwiched between the joint surfaces
to seal the joint surfaces.
[0033] When the lower oil pan 30 is attached to the
upper oil pan 20, the bottom open portion 23h, the lid
open portion 24h and the length portion, in the right-left
direction, of the wall open portion 22h on the side of the
upper oil pan 20 coincide with the lower side open portion
31h on the side of the lower oil pan 30, so that one opening
through which the upper oil pan 20 and the lower oil pan
30 communicate with each other is formed.
[0034] As shown in FIGS. 3(c) and 3(d), the lower side
bottom portion 33 has a lower side inclined portion 33s
inclined downward more smoothly as it approaches the
rear side from a front end portion 33a. The lower side
inclined portion 33s is, as shown in FIG. 4, provided up
to the neighborhood of substantially the central part, in
the front-rear direction, of the lower oil pan 30 so as to
include the position overlapping the upper surface portion
52 of the cross member 5 in the top-bottom direction (that
is, the overlapping portion 11). In other words, the lower
side inclined portion 33s is part of the lower side bottom
portion 33 formed so as to incline downward from the
front end side to the rear end side of the overlapping
portion 11. The lower side inclined portion 33s is formed
at an inclination angle substantially the same as the in-
clined portion 23s formed on the bottom portion 23 of the
upper oil pan 20. Moreover, the lower side inclined portion
33s is substantially parallel to the upper surface portion
52 of the cross member 5.
[0035] Moreover, as shown by the broken line in FIG.
3(b), the lower side bottom portion 33 is formed of a rec-
tangular bottom portion 33A situated substantially imme-
diately below the bottom open portion 23h of the upper
oil pan 20 when viewed from below the oil pan 10, and
having substantially the same shape as the bottom open
portion 23h and an extended bottom portion 33B provid-
ed so as to extend from the right side portion of the rec-
tangular bottom portion 33A outside toward the right and
formed so as to bent rearward in an intermediate part.
The extended bottom portion 33B has a shape substan-
tially the same as a shape which is a combination of the
lid open portion 24h and the length portion, in the right-
left direction, of the wall open portion 22h, and a rear end
portion 33Bb thereof is situated behind the rear end por-
tion 10b of the oil pan 10.
[0036] The lower oil pan 30 has, as shown in FIG. 2
and FIG. 3(b), an extended portion 34 extended so as to
protrude outward from a portion of the lower side periph-
eral wall portion 32 extending in the front-rear direction
on the right side (hereinafter, referred to as lower side
right wall portion 32R), behind substantially the central
part, in the front-rear direction, of the lower oil pan 30.
The extended portion 34 is provided in order to further
increase the capacity of the oil pan 10, and the shape
thereof is determined by the arrangement relation with
various devices and members other than the engine 1
mounted on the vehicle.
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[0037] In this example, as shown in FIG. 1, the extend-
ed portion 34 is extended so as to be situated below the
right front portion of the clutch housing 3. The extended
portion 34 is formed of the extended bottom portion 33B
of the lower side bottom portion 33 and part of the lower
side peripheral wall portion 32 provided upright on the
peripheral end portion of the extended bottom portion
33B. The extended portion 34 is a portion joined imme-
diately below the lid 24 when the upper oil pan 20 and
the lower oil pan 30 are combined together. The open
portion on the upper surface of this extended portion 34
(that is, the portion of the lower side open portion 31h
situated at the extended portion 34) is sealed by the
above-described lid 24 of the upper oil pan 20.
[0038] As shown in FIG. 2 and FIG. 3(b), to the right
end portion of the extended portion 34, a drain bolt 35 is
attached with a drain washer 36 in between. The drain
bolt 35 is for draining the oil stored in the oil pan 10, and
is detached from the oil pan 10 together with the drain
washer 36 in cases such as when the oil pan 10 is de-
tached from the engine body and when oil is changed.
[0039] Next, the arrangement relation will be described
among the oil pan 10, the cross member 5 and the steer-
ing rack housing 6a when the oil pan 10 formed of a
combination of the upper oil pan 20 and the lower oil pan
30 structured as described above is mounted on a vehi-
cle. As shown in FIG. 4, the oil pan 10 is provided so as
to incline so that the rear end portion 10b is situated slight-
ly below the front end portion 10a.
[0040] As shown in FIG. 4, the lower oil pan 30 is pro-
vided so as to be situated behind the overlapping portion
11 so as to include the overlapping portion 11 overlapping
the cross member 5. In other words, the lower oil pan 30
is provided in a position where the front end portion of
the lower side flange portion 31f substantially overlaps
the front end portion of the upper surface portion 52 of
the cross member 5 in the top-bottom direction. The up-
per oil pan 20 is provided so that the bottom portion 23
on the front side including the inclined portion 23s is sit-
uated in front of the steering rack housing 6a so as to
include the steering rack housing 6a.
[0041] The oil pan 10 is disposed so that the bottom
portion 23 of the upper oil pan 20 and the lower side
bottom portion 33 of the lower oil pan 30 are at a sub-
stantially uniform distance from the steering rack housing
6a and the upper surface portion 52 of the cross member
5. This is done in order not only to prevent contact among
the oil pan 10, the cross member 5 and the steering rack
housing 6a but also to smoothly detach and attach the
oil pan 10 from and to the engine body.
[0042] If this distance can be reduced, the bottom por-
tions 23 and 33 of the oil pan 10 can be provided in lower
positions accordingly, so that the capacity of the oil pan
10 can be increased. The oil pan 10 of the present em-
bodiment has a structure as described above by mini-
mizing this distance to increase the capacity and consid-
ering the detachment/attachment performance. Herein-
after, the detachment and attachment of the oil pan 10

from and to the engine body will be described.

[2. Oil Pan Detachment and Attachment Procedures]

[0043] Using FIGS. 5 (a) and 5(b), a procedure of de-
taching the oil pan 10 from the engine body and a pro-
cedure of attaching it to the engine body will be described.
FIG. 5(a) shows the locus of detachment of the lower oil
pan 30, and FIG. 5 (b) shows the locus of detachment of
the upper oil pan 20. The loci of attachment of the upper
oil pan 20 and the lower oil pan 30 are the reverse of the
detachment loci.
[0044] When the oil pan 10 is detached from the engine
body, first, the engine 1 is slightly lifted to slightly increase
the distance (space) between the bottom portion 23 of
the upper oil pan 20 and the lower side bottom portion
33 of the lower oil pan 30, and the steering rack housing
6a and the upper surface portion 52 of the cross member
5. Then, the steering rack housing 6a is detached from
the vehicle body. Then, the drain bolt 35 and the drain
washer 36 are detached and the oil inside is drained.
[0045] Further, the lower oil pan 30 is detached from
the upper oil pan 20, and then, the upper oil pan 20 is
detached from the engine body. This is because in the
present embodiment, since the cross member 5 cannot
be detached from the vehicle body (the vehicle body such
as the side members 2), the oil pan 10 cannot be de-
tached only by slightly increasing the space below the oil
pan 10.
[0046] As shown in FIG. 5(a), when the lower oil pan
30 is detached from the upper oil pan 20, first, the joint
surfaces of the upper oil pan 20 and the lower oil pan 30
are peeled off so that the lower oil pan 30 is movable.
Then, as shown by the arrow A, the lower oil pan 30 is
moved downward and brought down to the neighborhood
of the cross member 5 (chain double-dashed line in the
figure). Then, as shown by the arrow B, the lower oil pan
30 is pulled out toward the rear side of the vehicle body
under that state (thick solid line in the figure). As de-
scribed above, by detaching the lower oil pan 30 first, the
space below the upper oil pan 20 can be further in-
creased.
[0047] As shown in FIG. 5(b), when the upper oil pan
20 is detached from the engine body, first, the joint sur-
faces of the lower oil pan 30 and the cylinder block are
peeled off so that the upper oil pan 20 is movable. Then,
as shown by the arrow C, the upper oil pan 20 is moved
downward and brought down to the neighborhood of the
cross member 5 (chain double-dashed line in the figure).
Then, as shown by the arrow D, the rear end of the upper
oil pan 20 is slightly inclined downward (broken line in
the figure). Then, as shown by the arrow E, the upper oil
pan 20 is pulled out toward the rear side of the vehicle
body under that state (thick solid line in the figure).
[0048] The vertical length H2 behind the inclined por-
tion 23s of the upper oil pan 20 is a length where the
upper oil pan 20 can be pulled out in the inclined state
toward the rear side of the vehicle from the space be-
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tween the cross member 5 and the clutch housing 3.
[0049] On the other hand, when the oil pan 10 is at-
tached to the engine body, the attachment is performed
by a procedure reverse to the procedure of detachment
of the oil pan 10. That is, first, the upper oil pan 20 is
pushed in toward the front side of the vehicle from the
space between the cross member 5 and the clutch hous-
ing 3, the upper oil pan 20 is inclined for attachment to
the engine body, moved upward, and attached to the
engine body with the seal member in between.
[0050] Then, the lower oil pan 30 to which the drain
bolt 35 and the drain washer 36 are attached is pushed
in up to below the upper oil pan 20 from the rear side of
the vehicle, moved upward, and attached to the upper
oil pan 20 with the seal member in between. Then, engine
oil is poured into the engine body, the steering rack hous-
ing 6a is attached to the vehicle body, and the position
of the engine 1 is returned to the original position.

[3. Advantage]

[0051] Consequently, according to the oil pan 10 of the
present embodiment, since it is structured as the type
divided into two pieces one above the other of the upper
oil pan 20 and the lower oil pan 30 and the lower oil pan
30 is provided so as to be situated behind the overlapping
portion 11 so as to include the overlapping portion 11, it
is possible to detach only the lower oil pan 30 first in the
detachment of the oil pan 10. This facilitates the detach-
ment of the upper oil pan 20.
[0052] On the other hand, in the attachment of the oil
pan 10, it is possible to attach the upper oil pan 20 first
and then, attach the lower oil pan 30. Thereby, the oil
pan 10 can be detached and attached even from and to
a vehicle where the cross member 5 cannot be detached
from the vehicle body as described above. Further, since
the lower oil pan 30 is provided so as to include the over-
lapping portion 11, the capacity of the storable oil can be
increased, so that the total quantity of oil required by the
engine 1 can be secured. Consequently, the detach-
ment/attachment performance and the securing of the
capacity of the oil pan 10 can be both achieved.
[0053] Moreover, since the upper surface portion 52
of the cross member 5 is formed so as to incline down-
ward from the front end portion 52a to the rear end portion
52b, the lower side bottom portion 33 of the lower oil pan
30 is formed so as to incline downward from the front end
side to the rear end side of the overlapping portion 11
and there is a substantially uniform distance from the
upper surface portion 52, the lower oil pan 30 can be
smoothly pulled out toward the rear side of the vehicle.
When the lower oil pan 30 is attached, contact with the
cross member 5 can be easily avoided. Consequently,
the detachment/attachment performance of the oil pan
10 can be further improved.
[0054] Moreover, since the lower oil pan 30 has the
extended portion 34 provided so as to extend up to the
rear side of the rear end portion 1b of the engine 1, the

total quantity of oil that can be stored in the oil pan 10
can be increased. Thereby, the capacity of the oil pan 10
can be easily secured.
[0055] Since the oil pan 10 is of the type divided into
two pieces one above the other, formed of the upper oil
pan 20 and the lower oil pan 30, the degree of freedom
of the shape is high compared with an integral oil pan.
Moreover, since the lower oil pan 30 is formed of a sheet
metal, a shape that does not interfere with surrounding
devices and members can be easily formed. Moreover,
by changing the shape of the lower oil pan 30, the ca-
pacity of the oil pan 10 can be easily changed.
[0056] Moreover, in this example, since the wall open
portion 22h is formed on part of the peripheral wall portion
22 of the upper oil pan 20 and the lid 24 whose longitu-
dinal cross section in the direction orthogonal to the di-
rection extending from the one end portion 24a to the
other end portion 24b is hat-shaped is provided, the ca-
pacity of the oil pan 10 can be further increased.

[4. Modifications]

[0057] While an embodiment of the present invention
has been described above, the present invention is not
limited to the above-described embodiment, and may be
modified variously without departing from the gist of the
present invention.
[0058] While in the above-described embodiment, the
extended portion 34 of the lower oil pan 30 is provided
so as to extend rearward beyond the rear end portion 1b
of the engine 1, the shape and position of the extended
portion 34 are not limited thereto, and the shape and
position thereof are determined by the arrangement re-
lation with various devices and members other than the
engine 1 mounted on the vehicle. For example, the ex-
tended portion 34 may be provided so as to extend further
behind the rear end portion 1b of the engine 1 or con-
versely, may be provided so as to extend only sideward.
When the capacity of the oil pan 10 is sufficiently secured,
the extended portion 34 may be omitted.
[0059] The wall open portion 22h is not necessarily
formed in the upper oil pan 20, and the lid 24 is not nec-
essarily hat-shaped in cross section. For example, a pla-
nar lid member may be provided at the open portion on
the upper surface of the extended portion 34 provided
on the lower oil pan 30 (that is, the part of the lower side
open portion 31h situated at the extended portion 34) to
seal this open portion. In this case, since the lid member
sealing the extended portion 34 has a simple shape, the
structure of the oil pan 10 can be simplified.
[0060] Moreover, the position where the lower oil pan
30 is attached is not limited to the above-described one
since it is determined according to the position of the
cross member 5. Moreover, while in the above-described
embodiment, the lower oil pan 30 is provided so as to be
situated behind the overlapping portion 11 so as to in-
clude the overlapping portion 11 since the steering link-
age 6 is provided in front of the cross member 5, when
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the position of the steering linkage 6 is different from the
above-mentioned one, the lower oil pan 30 may be pro-
vided so as to be situated in front of the overlapping por-
tion 11 so as to include the overlapping portion 11.
[0061] Moreover, in this case, it is preferable that the
upper surface portion 52 of the cross member 5 be
formed so as to incline upward from the front end portion
52a to the rear end portion 52b and it is preferable that
the part of the lower side bottom portion 33 of the lower
oil pan 30 opposed to the cross member 5 be formed so
as to incline upward from the front end side to the rear
end side of the overlapping portion 11. The upper surface
of the cross member 5 and the bottom portion of the lower
oil pan 30 are not necessarily formed so as to incline.
[0062] While the present oil pan 10 is suitable for use
in vehicles where the cross member 5 cannot be de-
tached from the vehicle body, it is to be noted that it is
also applicable to vehicles where the cross member 5 is
detachable from the vehicle body.

Description of Reference Numerals and Signs

[0063]

1 Engine (internal combustion engine)
2 Side member
5 Cross member
52 Upper surface portion
10 Oil pan
11 Overlapping portion
20 Upper oil pan
23 Bottom portion
23e Lowermost portion
23h Bottom open portion (opening)
30 Lower oil pan
33 Lower side bottom portion
33s Lower side inclined portion
34 Extended portion

Claims

1. An oil pan for an internal combustion engine mount-
ed on a vehicle provided with a pair of right and left
side members provided so as to extend in a front-
rear direction of the vehicle and a cross member pro-
vided so as to extend in a width direction of the ve-
hicle and fixed to the pair of side members,
characterized by being of a type divided into two
pieces one above the other, formed of an upper oil
pan attached to a body of the internal combustion
engine and including an opening in a bottom portion
and a lower oil pan attached so as to cover the open-
ing of the upper oil pan from below,
by including an overlapping portion situated above
the cross member and overlapping the cross mem-
ber, and
in that the lower oil pan is provided so as to be situ-

ated in front of or behind the overlapping portion so
as to include the overlapping portion in a state of
being mounted on the vehicle.

2. The oil pan for the internal combustion engine ac-
cording to claim 1, characterized in that
an upper surface of the cross member is formed so
as to incline upward or downward from a front end
portion to a rear end portion, and
a bottom portion, opposed to the cross member, of
the lower oil pan is formed so as to incline upward
or downward from a front end side of the overlapping
portion to a rear end side of the overlapping portion,
and has a substantially uniform distance from the
upper surface portion of the cross member.

3. The oil pan for the internal combustion engine ac-
cording to claim 1 or 2, characterized in that
at least the lower oil pan is provided so as to extend
frontward beyond a front end portion of the internal
combustion engine or rearward beyond a rear end
portion of the internal combustion engine.

Amended claims under Art. 19.1 PCT

1. An oil pan for an internal combustion engine mount-
ed on a vehicle provided with a pair of right and left
side members provided so as to extend in a front-
rear direction of the vehicle and a cross member pro-
vided so as to extend in a width direction of the ve-
hicle and fixed to the pair of side members,
characterized by being formed of an upper oil pan
attached to a body of the internal combustion engine
and including an opening in a bottom portion and a
lower oil pan attached so as to cover the opening of
the upper oil pan from below,
by including an overlapping portion situated above
the cross member and overlapping the cross mem-
ber, and
in that the lower oil pan is provided so as to be situ-
ated in front of or behind the overlapping portion so
as to include the overlapping portion.

2. The oil pan for the internal combustion engine ac-
cording to claim 1, characterized in that
a bottom portion, opposed to the cross member, of
the lower oil pan is formed so as to incline upward
or downward from a front end side of the overlapping
portion to a rear end side of the overlapping portion,
and has a substantially uniform distance from the
upper surface portion of the cross member.

3. The oil pan for the internal combustion engine ac-
cording to claim 1 or 2, characterized in that
at least the lower oil pan is provided so as to extend
frontward beyond a front end portion of the internal
combustion engine or rearward beyond a rear end
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portion of the internal combustion engine.

4. The oil pan for the internal combustion engine ac-
cording to claim 1 or 2, characterized in that
an inclined portion is formed substantially in a central
part, in the front-rear direction, of a bottom portion
of the upper oil pan, and the bottom portion is formed
so that a surface behind the inclined portion is situ-
ated lower than a surface of a front side of the inclined
portion.

5. The oil pan for the internal combustion engine ac-
cording to claim 4, characterized in that
the upper oil pan is formed so that a vertical length
behind the inclined portion is larger than a vertical
length on the front side of the inclined portion.

6. The oil pan for the internal combustion engine ac-
cording to any one of claims 1 to 3, characterized
in that
a lowermost portion is provided at a portion situated
in a lowermost position in the bottom portion of the
upper oil pan, the opening passing through the bot-
tom portion is formed in the lowermost portion, and
an area of opening of the opening is smaller than
that of an upper surface open portion.

7. The oil pan for the internal combustion engine ac-
cording to any one of claims 1 to 3, characterized
in that
the lower oil pan has an extended portion extended
so as to protrude outward from a lower side periph-
eral wall portion.

8. The oil pan for the internal combustion engine ac-
cording to claim 7 further including a lid member seal-
ing an open portion on an upper surface of the ex-
tended portion.
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