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(54) OIL PAN DEVICE

(57)  Anoil pan device (1) is provided with an oil pan
(10) that is attached to a lower end (5a) of a crankcase
(5) of an engine, and a drain bolt (50). The oil pan (10)
includes a recessed portion (33) formed by recessing a
bottom surface portion (32) upward, an inclined portion

(35) that sections the recessed portion (33), and a bolt
hole (36) that is provided in the inclined portion (35), and
when the drain bolt (50) is attached to the bolt hole (36),
ahead portion (52) of the drain bolt (50) is accommodated
in the recessed portion (33).
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Description
TECHNICAL FIELD

[0001] This disclosure relates to an oil pan device and
particularly relates to oil pan device used in an engine of
a vehicle.

BACKGROUND ART

[0002] In an engine of a vehicle, an oil pan for storing
engine oil is attached to a lower end of a crankcase. Gen-
erally, a bolt hole for discharging engine oil is provided
in the bottom portion of the oil pan, and a drain bolt for
closing the bolt hole is detachably attached to this bolt
hole.

Citation List
Patent Literature

[0003] [Patent Literature 1]: Japanese Unexamined
Patent Application Publication No. H5-306653

SUMMARY
Technical Problem

[0004] In a vehicle, from the viewpoint of improving
steering stability and the like, there is a demand for low-
ering the mounting position of an engine. On the other
hand, in a case where the height position of a bottom
portion of an oil pan is lowered, for example, the height
position may be lower than a predetermined lower limit
height such as minimum ground clearance of a vehicle,
and thus it has been considered to employ a thin (shallow
plate) oil pan.

[0005] In a case where a thin oil pan is used, the head
portion of a drain bolt protrudes downwardly from the
lowermost end position of the oil pan bottom portion,
which is disadvantageous in securing a predetermined
lower limit height. Thus, amethod of recessing the bottom
portion of the oil pan upward to form a recessed portion
and uprightly attaching the drain boltin the recessed por-
tion is considered.

[0006] However, in the method, when engine oil is dis-
charged, a relatively large amount of engine oil remains
in the oil pan around the bolt hole.

[0007] This disclosure is made in consideration of the
above circumstances and provides an oil pan device ca-
pable of reducing the amount of oil remaining in an oil
pan when engine oil is discharged.

Solution to Problem
[0008] An oil pan device according to this disclosure

includes an oil pan that is attached to a lower end of a
crankcase of an engine, and a drain bolt, wherein the oil
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pan includes a recessed portion formed by recessing a
bottom surface portion upward, an inclined portion that
sections the recessed portion, and a bolt hole that is pro-
vided in the inclined portion, and when the drain bolt is
attached to the bolt hole, a head portion of the drain bolt
is accommodated in the recessed portion.

[0009] In the oil pan device, a top portion of the re-
cessed portion may be arranged at a position higher than
an attachment surface of the oil pan with the crankcase.
[0010] In the oil pan device, the recessed portion may
be formed in a reversed V shape in a cross-sectional
view.

Advantageous Effects

[0011] According to the oil pan device of this disclo-
sure, it is possible to reduce the amount of oil remaining
in the oil pan when engine oil is discharged.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

FIG. 1 is a schematic view illustrating a bottom sur-
face side of an oil pan device according to an em-
bodiment of this disclosure.

FIG. 2 is a cross-sectional view taken along line II-
Il of FIG. 1.

FIG. 3 is a cross-sectional view taken along line Ill-
Il of FIG. 1.

FIG. 4A is a view illustrating a level of oil remaining
in the embodiment of this disclosure.

FIG. 4B is a view illustrating a level of oil remaining
in a case where a drain bolt is uprightly attached in
a recessed portion without an inclined portion.

DESCRIPTION OF EMBODIMENTS

[0013] Hereinafter, an oil pan device according to an
embodiment of this disclosure will be described based
on the accompanying drawings. In the embodiment de-
scribed below, the oil pan device is in a state in which
the oil pan device is mounted on an engine of a vehicle
(not illustrated), and the up-and-down direction is deter-
mined based on the up-and-down direction of the vehicle.
[0014] FIG. 1is a schematic view illustrating a bottom
surface side of an oil pan device 1 according to an em-
bodiment of this disclosure. FIG. 2 is a cross-sectional
view taken along line lI-1l of FIG. 1.

[0015] In FIG. 2, a reference numeral R indicates a
road surface. In FIG. 3, a dashed line L indicates the
lowermost end position of a head portion 52 of a drain
bolt 50, and a two-dot chain line X indicates the minimum
ground clearance of a vehicle. In the embodiment, the
engine is arranged inclined to a cylinder axis so as to be
slightly inclined in the vertical direction. Therefore, in
FIGS. 2 and 3, in appearance, the oil surface of engine
oil O seems to be inclined to a road surface R in the left-
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and-right direction.

[0016] In these drawings, the front-and-rear and left-
and-right directions of the oil pan device 1 are not related
with the front-and-rear and left-and-right directions of a
vehicle and are merely determined for convenience of
explanation. In the embodiment, the front direction of an
oil pan 10 coincides with the front direction of a vehicle.
[0017] As illustrated in FIGS. 1 to 3, the oil pan device
1 includes the oil pan 10 that is attached to a lower end
5a of a crankcase 5 and a drain bolt 50.

[0018] The oil pan 10 is formed of a metal material or
a heat resistant resin material and includes a side wall
20 forming a side surface and a bottom plate 30 forming
a bottom surface. Inside the oil pan 10, engine oil O for
lubricating a lubrication target member such as a crank
shaft (not illustrated) is stored. In the embodiment, the
oil pan 10 is formed of a thin (shallow plate) oil pan in
which the length of the side wall 20 in the up-and-down
direction is short.

[0019] In the upper end portion of the side wall 20, a
flange portion 21 which is attached to the lower end 5a
of the crankcase 5 via a gasket (not illustrated) is provid-
ed. The flange portion 21 is detachably attached to the
lower end 5a of the crankcase 5 by a bolt 22 or the like.
[0020] The bottom plate 30 includes a flat plate portion
31 formed in a flat plate shape, and the recessed portion
33 by recessing the bottom surface portion 32 (lower sur-
face) upward. This recessed portion 33 is formed at a
portion ahead of the left half of the bottom plate 30.
[0021] In the embodiment, particularly, the recessed
portion 33 has a top portion 33T at a position higher than
a position of an attachment surface F (the upper surface
of the flange portion 21) of the oil pan 10 with the crank-
case 5 (lower end 5a). As illustrated in FIG. 3, the re-
cessed portion 33 is formed in a reversed V shape in a
cross-sectional view.

[0022] More specifically, the recessed portion 33 is
formed by partially recessing the bottom surface portion
32 in a cylindrical shape. The portion 33 having a re-
cessed partially cylindrical shape has a first inclined por-
tion 34 formed in a cylindrical circumferential surface
shape and a second inclined portion 35 formed in a cy-
lindrical end surface shape. In the embodiment, a bolt
hole 36 is vertically provided in the second inclined por-
tion 35.

[0023] Thebolthole 36 has athrough-hole 36a passing
through the second inclined portion 35, and a nut portion
36b arranged in the oil pan 10 and coaxially provided
with the through-hole 36a. A flange 36¢ is formed at the
end portion of the nut portion 36b on the second inclined
portion 35 side and is fixed to the second included portion
35 by wielding or the like.

[0024] In the bolt hole 36, a lateral hole 36d is formed
at the interfacial position between the nut portion 36b and
the flange 36¢. The lateral hole 36d is inclined to the axis
of the bolt hole 36 and passes through the interface sub-
stantially horizontally from the lowermost end position of
the through-hole 36a to the interfacial position.
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[0025] The drain bolt 50 is detachably attached to the
bolt hole 36 from the outside of the oil pan 10. Specifically,
the drain bolt 50 has a screw portion 51 and a head por-
tion 52, and the screw portion 51 is engaged with the bolt
hole 36 by screwing. An O ring 53 for sealing a gap be-
tween the screw portion and the inner circumferential sur-
face of the through-hole 36a s attached to the root portion
of the screw portion 51.

[0026] The oil pan device 1 of the embodiment is con-
figured such that when the drain bolt 50 is attached to
the bolt hole 36, the head portion 52 is accommodated
in the recessed portion 33. A height position L of the
lowermost end of the oil pan device 1 (here, the head
portion 52 of the drain bolt 50) is positioned above a pre-
determined lower limit height of a vehicle and in the em-
bodiment, a minimum ground clearance X.

[0027] Next, the action effect of the oil pan device 1 of
the embodiment will be described base on FIGS. 3, 4A
and 4B. FIG. 4A illustrates a level of oil remaining when
the engine oil O is discharged by detaching the drain bolt
50 from the bolt hole 36 in the oil pan device 1 of the
embodiment illustrated in FIG. 3. FIG. 4B illustrates a
level of oil remaining in a configuration in which a drain
bolt is uprightly attached in a recessed portion in an oil
pan device 1’ of Comparative Example without an in-
clined portion.

[0028] In the embodiment, as illustrated in FIG. 4A,
when the drain bolt 50 is detached from the bolt hole 36,
the engine oil O is discharged to the outside from the
horizontal hole 36d. Thus, the lower end position (the
height position indicated by the dashed line Z1) of the
horizontal hole 36d of the bolt hole 36 is a level of oil
remaining.

[0029] On the other hand, as illustrated in FIG. 4B, in
the oil pan device 1’ of Comparative Example, the lower
end portion (the height position indicated by the dashed
line Z2) of an opening of a horizontal hole 36d’ of a bolt
hole 36’ in the oil pan 10’ is a level of oil remaining. In
Comparative Example, the level of oil remaining (Z2) is
positioned higher than the level of oil remaining (Z1) of
the embodiment.

[0030] Accordingly, in the embodiment, by providing
the bolt hole 36 in the second inclined portion 35, the
amount of oil remaining can be reduced by the amount
corresponding to (Z2 - Z1).

[0031] Inthe embodiment, as illustrated in FIG. 3, the
recessed portion 33 formed by recessing the bottom sur-
face portion 32 upward is provided and the head portion
52 of the drain bolt 50 is accommodated in the recessed
portion 33. As a result, it is possible to prevent the head
portion 52 from protruding from the bottom surface por-
tion 32 to the road surface R side, which is advantageous
in lowering the engine mounting position.

[0032] The top portion 33T of the recessed portion 33
of the embodiment is arranged oil pan 10 at a position
higher than the position of the attachment surface F with
the crankcase 5. Therefore, even in a case of using a
thin oil pan to meet the minimum ground clearance X as
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a lower limit level, a space for accommodating the head
portion 52 can be sufficiently secured.

[0033] In the embodiment, by providing the bolt hole
36 in the second inclined portion 35, an operation of at-
tachment (detachment) of the drain bolt 50 can be easily
performed using a longer spanner or wrench to which
force is more easily applicable.

[0034] This disclosure is not intended to be limited to
the embodiments described above and may be appro-
priately modified present disclosure within the range not
departing from the scope of this disclosure.

[0035] For example, in the embodiment, the recessed
portion is partially recessed in a cylindrical shape, but
the shape of the recessed portion may have other
shapes. For example, the recessed portion may be
formed in a substantially hemispherical shape.

[0036] The present application is based on the Japa-
nese patent application (JP2015-222131) filed on No-
vember 12, 2015, the contents of which are incorporated
herein by reference.

Industrial Applicability

[0037] According to the oil pan device of this disclo-
sure, it is possible to reduce the amount of oil remaining
in an oil pan when engine oil is discharged.

Reference Signs List
[0038]

1: oil pan device

5: crankcase of engine

10: oil pan

32: bottom surface portion
33: recessed portion

35: (second) inclined portion
36: bolt hole

50: drain bolt

52: head portion

Claims
1. An oil pan device comprising:

an oil pan that is attached to a lower end of a
crankcase of an engine; and

a drain bolt,

wherein the oil pan includes:

arecessed portion formed by recessing up-
wardly a bottom surface portion;

an inclined portion that sections the re-
cessed portion; and

a bolt hole that is provided in the inclined
portion, and
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when the drain bolt is attached to the bolt hole,
a head portion of the drain boltis accommodated
in the recessed portion.

The oil pan device according to claim 1, wherein

a top portion of the recessed portion is arranged at
a position higher than an attachment surface of the
oil pan with the crankcase.

The oil pan device according to claim 1, wherein
the recessed portion is formed in a reversed V shape
in a cross-sectional view.

The oil pan device according to claim 2, wherein
the recessed portion is formed in a reversed V shape
in a cross-sectional view.
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