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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to a structure for
pouring lubricant oil into an internal combustion engine.
[0002] As described in Japanese Laid-Open Patent
Publication No. JP 2010 059936 A (which discloses a
lubricant oil pouring structure according to the preamble
of claim 1), for example, a structure including a pouring
pipe and an outer wall is known as a structure for pouring
lubricant oil into an internal combustion engine. The pour-
ing pipe projects upward from a head cover body, which
is a main portion of a cylinder head cover, at an end of
the head cover body in the direction in which the cylinders
of the engine are arranged. The pouring pipe has a pour-
ing port for lubricant oil at the upper end. A filler cap is
detachably attached to the upper end of the pouring pipe
with a gasket in between such that the pouring port is
selectively closed and opened. The filler cap is attached
by being threaded onto the pouring pipe.

[0003] The outer wall of the conventional lubricant oil
pouring structure is arranged between the outer circum-
ferential surface of the pouring pipe and the head cover
body. The outer wall surrounds at least part in the cir-
cumferential direction of the outer circumferential surface
of the pouring pipe with a hollow portion in between. The
outer wall enhances the rigidity of the pouring pipe. A
lower end of the pouring pipe and a lower end of the
hollow portion are both open to the internal space of the
head cover body.

[0004] As a result, turning of the filler cap in the loos-
ening direction is restrained even if the heat generated
by the engine fatigues the gasket and vibration of the
engine is transmitted to the pouring pipe in a state in
which the axial force (the fastening force) of the filler cap
is reduced.

[0005] A typical lubricant oil pouring structure for an
internal combustion engine is demanded to, at the time
of replacement of lubricant oil, ensure that the amount
of the lubricant oil that can be poured into the engine
through the pouring pipe is great and that pouring effi-
ciency is high. Since other components of the engine are
arranged in the vicinity of the cylinder head cover, there
is limitation to increase of the diameter of the pouring
pipe to avoid interference with these components. This
problem occurs also in the lubricant oil pouring structure
described in Japanese Laid-Open Patent Publication No.
JP 2010 059936 A. However, the publication does not
include consideration as to a structure for meeting the
above-described demand for the high pouring efficiency.
[0006] Further lubricant oil pouring structures are
known from JP H07 293220 A and JP S62 133911 U.

SUMMARY OF THE INVENTION

[0007] Accordingly, itis an objective of the present in-
vention to provide a lubricant oil pouring structure for an
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internal combustion engine capable of improving lubri-
cant oil pouring efficiency while enhancing the rigidity of
the pouring pipe.

[0008] To achieve the foregoing objective and in ac-
cordance with one aspect of the present invention, a lu-
bricant oil pouring structure for an internal combustion
engine is provided. The lubricant oil pouring structure is
employed in a cylinder head coverincluding a head cover
body and includes a pouring pipe and an outer wall. The
pouring pipe projects upward from the head cover body
and has a pouring port for lubricant oil at an upper end
of the pouring pipe. Afiller cap is detachably attached to
the pouring pipe from above such that the pouring port
is selectively closed and opened. The outer wall is ar-
ranged between an outer circumferential surface of the
pouring pipe and the head cover body and surrounds at
least part in a circumferential direction of the outer cir-
cumferential surface of the pouring pipe with a hollow
portion in between. At least part of a lower end of the
pouring pipe and at least part of a lower end of the hollow
portion are open to an internal space of the head cover
body. A communicating portion, which allows communi-
cation between an internal space of the pouring pipe and
the hollow portion, is formed in at least a lower portion
of a section of the pouring pipe that is surrounded by the
outer wall.

[0009] Intheabove-described configuration, by adding
the outer wall, the pouring pipe and the head cover body
are joined to each other by the outer wall. This enhances
the rigidity of the pouring pipe. As a result, even when
vibration of the engine is transmitted to the pouring pipe,
the pouring pipe is unlikely to vibrate.

[0010] Also, atleast part of the lower end of the pouring
pipe is open to the internal space of the head cover body.
As a result, after lubricant oil is poured from the pouring
port, some of the lubricant oil flows down in the pouring
pipe and is supplied to the interior of the engine from the
open portion of the lower end.

[0011] Further, by arranging the communicating por-
tionin at least the lower portion of the section of the pour-
ing pipe surrounded by the outer wall, communication
between the internal space of the pouring pipe and the
hollow portion is allowed. At least part of the lower end
of the hollow portion is open to the internal space of the
head cover body. Some of the lubricant oil poured into
the pouring pipe thus enters the hollow portion via the
communicating portion, flows down in the hollow portion,
and is supplied to the interior of the engine from the open
portion of the lower end of the hollow portion.

[0012] As a result, the amount of lubricant oil that can
be poured into the engine through the pouring pipe is
increased by the amount corresponding to the amount
of the lubricant oil that passes through the open portion
of the lower end of the hollow portion. The pouring effi-
ciency is thus improved.

[0013] Theabove-described lubricantoil pouring struc-
ture for an internal combustion engine is capable of im-
proving lubricant oil pouring efficiency while enhancing
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the rigidity of the pouring pipe.

[0014] Other aspects and advantages of the present
invention will become apparent from the following de-
scription, taken in conjunction with the accompanying
drawings, illustrating by way of example the principles of
the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Theinvention, together with objects and advan-
tages thereof, may best be understood by reference to
the following description of the presently preferred em-
bodiments together with the accompanying drawings in
which:

Fig. 1 is a perspective view of a cylinder head cover,
in which a lubricant oil pouring structure for an inter-
nal combustion engine according to one embodi-
ment is employed.

Fig. 2 is a plan view showing the cylinder head cover
to which a baffle plate is attached according to the
embodiment.

Fig. 3 is a cross-sectional view taken along line 3-3
of Fig. 2.

Fig. 4 is a partial plan view showing a pouring pipe
without afiller cap and the vicinity of the pouring pipe
according to the embodiment.

Fig. 5 is a bottom view showing the cylinder head
cover to which the baffle plate is attached according
to the embodiment.

Fig. 6 is a cross-sectional view taken along line 6-6
of Fig. 5.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0016] A lubricant oil pouring structure for an internal
combustion engine according to one embodiment will
now be described with reference to the drawings.
[0017] An internal combustion engine 10 illustrated in
Figs. 3 and 6 has multiple cylinders arranged in a row. A
cylinder head 11 of the engine 10 incorporates a valve
operating mechanism that operates an intake valve and
an exhaust valve of each cylinder. The intake valves and
the exhaust valves are operated by rotating an intake-
exhaust camshaft, which extends in the cylinder arrange-
ment direction. A rotation transmitting member 12, such
as a sprocket, is arranged at an end of the intake-exhaust
camshaftin the cylinder arrangement direction. Rotation
of the crankshaft is transmitted to the intake-exhaust
camshaft through the timing chain, the rotation transmit-
ting member 12, and the like, thus driving the intake
valves and the exhaust valves.

[0018] A cylinder head cover 14 is arranged on the
cylinder head 11. The cylinder head cover 14 includes a
head cover body 15. An end 15a of the head cover body
15 on the same side as the rotation transmitting member
12 in the cylinder arrangement direction is formed wider
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than other sections in the cylinder arrangement direction.
The rotation transmitting member 12 and the like are ar-
ranged in the end 15a (see Fig. 2).

[0019] AsshowninFigs. 1and 2, aflange 16 is formed
in a lower-end peripheral edge of the head cover body
15. The flange 16 is arranged on the cylinder head 11
with a gasket 13 in between (see Fig. 6). The flange 16
has fastening portions 17 at multiple positions. Each fas-
tening portion 17 has a bolt insertion hole 17a. Bolts are
inserted through the bolt insertion holes 17a, thus fas-
tening the head cover body 15 to the cylinder head 11.

[0020] A baffle plate 19, which reduces the amount of
oil contained in blow-by gas at the time the blow-by gas
is returned to the intake passage, is attached to the back-
side of the head cover body 15 using fixing means such
as welding (see Figs. 3, 5, and 6). Mounting holes 20, in
each of which a spark plug for the corresponding one of
the cylinders is mounted, are formed in the head cover
body 15. The number of the mounting holes 20 is equal
tothe number of the cylinders. The arrangement direction
of the mounting holes 20 thus coincide with the cylinder
arrangement direction.

[0021] As shown in Figs. 1 and 3, a flat portion 21, a
first stepped portion 22, and a second stepped portion
23 are formed at the end 15a of the head cover body 15.
The first stepped portion 22 is formed at a position lower
than the flat portion 21 and separated from the flat portion
21. The second stepped portion 23 is formed at a position
even lower than the first stepped portion 22 between the
flat portion 21 and the first stepped portion 22.

[0022] A pouring pipe 25, through which lubricant oil
O1 is poured into the engine 10, projects upward from
thefirst stepped portion 22. The pouring pipe 25 is formed
as part of the cylinder head cover 14. The upper end of
the pouring pipe 25 is arranged at a position higher than
the flat portion 21.

[0023] The pouring pipe 25 includes a large diameter
portion 26, an upper tapered portion 27, a small diameter
portion 28, a lower tapered portion 29, and a bottom por-
tion 31 sequentially in this order from the upper side to
the lower side. The large diameter portion 26 is located
in an upper section of the pouring pipe 25 and is shaped
like a circular tube. The small diameter portion 28 is
shaped like acircular tube with a diameter slightly smaller
than the diameter of the large diameter portion 26. The
upper tapered portion 27 is located between the large
diameter portion 26 and the small diameter portion 28
and has a diameter that becomes smaller toward the low-
er end. The lower tapered portion 29 is located between
the small diameter portion 28 and the bottom portion 31
and has a diameter that becomes smaller toward the low-
er end.

[0024] The upper end of the internal space of the large
diameter portion 26 is open, and the opening configures
apouring port 32. To selectively close and open the pour-
ing port 32, a filler cap 35 is detachably attached to the
pouring pipe 25 from above. More specifically, the filler
cap 35 includes a head portion 36 and a shaft portion 37,
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which has a diameter smaller than that of the head portion
36 and projects downward from the head portion 36. An
external threaded portion 38 is formed on the outer cir-
cumferential surface of the shaft portion 37. An internal
threaded portion 33 is formed on the inner circumferential
surface of the large diameter portion 26 of the pouring
pipe 25. With the gasket 34 located between the large
diameter portion 26 of the pouring pipe 25 and the head
portion 36 of the filler cap 35, the external threaded por-
tion 38 is threaded onto the internal threaded portion 33.
This fastens the filler cap 35 to the pouring pipe 25, thus
closing the pouring port 32. The reactive force produced
by depressing the gasket 34 ensures the axial force (the
fastening force) of the filler cap 35.

[0025] Part in the radial direction of the pouring pipe
25 projects from the end 15a of the head cover body 15
in the cylinder arrangement direction. In the present em-
bodiment, substantially half in the radial direction of the
pouring pipe 25 projects from the end 15a.

[0026] An outerwall 41 is arranged between the outer
circumferential surface of the large diameter portion 26
of the pouring pipe 25 and the second stepped portion
23 ofthe head cover body 15. The outer wall 41 surrounds
at least part in the circumferential direction of the outer
circumferential surface of the pouring pipe 25 with a hol-
low portion 44 in between. In the present embodiment,
the outer wall 41 is arranged in the part of the pouring
pipe 25 that does not project from the end 15a of the
head cover body 15. The lower end of the outer wall 41
is continuous with the second stepped portion 23. The
upper end of the outer wall 41 is continuous with the
upper end of the large diameter portion 26.

[0027] As shown in Fig. 4, the outer wall 41 includes a
curved portion 42 and a projecting portion 43, which is
adjacent to the curved portion 42 in the circumferential
direction of the pouring pipe 25. The curved portion 42
has a curved surface 42a, which is curved in the circum-
ferential direction and extends in the vertical direction to
form part of a cylindrical shape. The projecting portion
43 has two flat surfaces 43a, which are adjacent to each
other in the circumferential direction and each extend in
the vertical direction. The projecting portion 43 projects
outward in the radial direction of the pouring pipe 25.
[0028] As illustrated in Figs. 1 and 3, in the head cover
body 15, multiple ribs 24, which extend in the vertical
direction, are formed in the first stepped portion 22, which
is located below the projecting section of the pouring pipe
25.

[0029] Asshown inFig. 3, atleast part of the lower end
of the hollow portion 44 is open to an internal space 47
of the head cover body 15. A bottom portion 31, which
forms part of the lower end of the pouring pipe 25, is open
to the internal space 47 of the head cover body 15 in the
part that does not project from the end 15a of the head
cover body 15. In other words, at least part of the lower
end of the pouring pipe 25 is open to the internal space
47. This part is referred to as an open portion 31a of the
bottom portion 31.
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[0030] A communicating portion 45, which allows com-
munication between an internal space 46 of the pouring
pipe 25 and the hollow portion 44, is formed in at least a
lower part of the section of the pouring pipe 25 surround-
ed by the outer wall 41. Specifically, the communicating
portion 45 is formed by cutting out a section of the pouring
pipe 25 corresponding to the small diameter portion 28
and the lower tapered portion 29 that does not project
from the end 15a of the head cover body 15. The com-
municating portion 45 is formed to be continuous with
the open portion 31a of the bottom portion 31 of the pour-
ing pipe 25. The upper end of the communicating portion
45 is located at the boundary between the upper tapered
portion 27 and the small diameter portion 28. The bound-
ary is at the highest or substantially highest position at
which sufficient strength of the internal threaded portion
33 is ensured. The open portion 31a and the communi-
cating portion 45 configure an outflow port of the pouring
pipe 25 for the lubricant oil O1.

[0031] As shown in Figs. 5 and 6, a guide portion 19a
is formed in part of the baffle plate 19. The guide portion
19a guides lubricant oil O2, which is splashed by the
rotation transmitting member 12 as the valve operating
mechanism of the engine 10 operates, to the pouring port
32 of the pouring pipe 25. The guide portion 19a is located
below the communicating portion 45 of the pouring pipe
25 (see Fig. 3). The guide portion 19a is arranged to be
inclined with respect to the horizontal direction such that
a downstream section in the splashing direction of the
lubricant oil O2 is closer to the pouring pipe 25 (is higher)
than an upstream section.

[0032] Operations and advantages of the present em-
bodiment, which is configured as described above, will
now be described.

<During Operation of Internal Combustion Engine 10>
[0033]

(1) As shown in Figs. 1 and 3, the pouring pipe 25
projects upward from the head cover body 15 and
has an elongated shape. This may cause the prob-
lem described below. As the heat generated by the
engine 10 is transmitted to the gasket 34, the gasket
34 fatigues and the dimension of the gasket 34 in
the height direction decreases. This reduces the re-
active force produced by depressing the gasket 34,
thus reducing the axial force (the fastening force) of
thefiller cap 35. If, in this state, vibration of the engine
10 is transmitted to the pouring pipe 25 and the pour-
ing pipe 25 vibrates, the filler cap 35 may turn in the
loosening direction.

[0034] However, the outer circumferential surface of
the pouring pipe 25 and the second stepped portion 23
of the head cover body 15 are joined to each other by
the outer wall 41, which enhances the rigidity of the pour-
ing pipe 25. Particularly, in the present embodiment, the
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outer wall 41 projects upward from the second stepped
portion 23 and the upper end of the outer wall 41 is con-
tinuous with the upper end of the large diameter portion
26 of the pouring pipe 25. As a result, the outer wall 41,
which is arranged substantially along the pouring pipe
25 in the height direction, enhances the rigidity of the
pouring pipe 25 in a large range in the height direction.
[0035] Also, as shown in Fig. 4, the outer wall 41 in-
cludes the projecting portion 43, which has the two flat
surfaces 43a adjacentto each otherin the circumferential
direction, as well as the curved portion 42 having the
curved surface 42a. This effectively enhances the rigidity
of the pouring pipe 25 compared with a case in which the
outer wall 41 is configured simply by the curved portion
42.

[0036] Further, the ribs 24, which are arranged in the
first stepped portion 22 in the lower part of the pouring
pipe 25, are continuous with the bottom portion 31, thus
enhancing the rigidity of the pouring pipe 25.

[0037] Since the rigidity of the pouring pipe 25 is en-
hanced in the above-described manners, the pouring
pipe 25 is unlikely to vibrate even when vibration of the
engine 10 is transmitted to the pouring pipe 25. As a
result, evenifthe heat of the engine 10 fatigues the gasket
34, as has been described, the filler cap 35 is unlikely to
turn in the loosening direction.

[0038] (2) Asshown inFigs. 5 and 6, when the engine
10 operates, the rotation transmitting member 12 rotates
and splashes the lubricant oil O2. As represented by the
long dashed double-short dashed arrows in Fig. 6, the
splashing direction of some of the lubricant oil O2 is
changed by the guide portion 19a to the direction inclined
such that a downstream section is closer to the pouring
pipe 25 (is higher) than an upstream section. By being
splashed in the inclined direction, the lubricant oil O2 is
guided to the pouring port 32 of the pouring pipe 25. Since
the communicating portion 45 is located above the guide
portion 19a (see Fig. 3), the lubricant oil O2 is easily
introduced into the pouring pipe 25 by passing through
the communicating portion 45. The lubricant oil 02 is thus
struck against the backside of the shaft portion 37 of the
filler cap 35.

[0039] As a result, even when water contained in the
lubricant oil is condensed so that the lubricant oil be-
comes cloudy and collects on the backside of the shaft
portion 37, the cloudy lubricant oil is scraped off the filler
cap 35 by causing the lubricant oil 02, which is guided
by the guide portion 19a in the above-described manner,
to strike the backside of the shaft portion 37 of the filler
cap 35.

<During Pouring of Lubricant Oil 01>

[0040] To add the lubricant oil O1 or replace the lubri-
cant oil O1 (oil replacement) for the engine 10, the filler
cap 35 is detached from the pouring pipe 25 to open the
pouring port 32, as shown in Fig. 4, with the engine 10
in a stopped state. Then, as represented by the long
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dashed double-short dashed lines in Fig. 3, the lubricant
oil O1 is poured from the pouring port 32.

[0041] Specifically, the open portion 31a of the lower
end (the bottom portion 31) of the pouring pipe 25 is open
to the internal space 47 of the head cover body 15. As a
result, some of the lubricant oil O1 poured from the pour-
ing port 32 flows down in the pouring pipe 25 and is sup-
plied to the interior of the engine 10 from the open portion
31a of the bottom portion 31.

[0042] The lower end of the pouring pipe 25 is closed
by the bottom portion 31 particularly in the part of the
pouring pipe 25 that projects from the end 15a of the
head coverbody 15 inthe cylinder arrangementdirection.
Thisreduces the size of the open portion 31a with respect
to the internal space 47 of the head cover body 15 in the
lower end of the pouring pipe 25. Without the communi-
cating portion 45, the outflow port of the pouring pipe 25
would be configured simply by the open portion 31a. This
would cause an insufficient outflow efficiency of the lu-
bricant oil. In this case, the amount of the lubricant oil O1
that can be poured into the pouring pipe 25 from the pour-
ing port 32 would be small, resulting in a poor pouring
efficiency.

[0043] However, since the communicating portion 45
is arranged in at least the lower portion of the section of
the pouring pipe 25 surrounded by the outer wall 41, the
internal space 46 of the pouring pipe 25 and the hollow
portion 44 are allowed to communicate with each other.
At least part of the lower end of the hollow portion 44 is
open to the internal space 47 of the head cover body 15.
[0044] As aresult, some of the lubricant oil O1 poured
into the pouring pipe 25 enters the hollow portion 44 via
the communicating portion 45, flows down in the hollow
portion 44, and is supplied to the interior of the engine
10 through the open portion 44a in the lower end.
[0045] This increases the amount of the lubricant oil
O1 that can be poured into the engine 10 through the
pouring pipe 25 by the amount corresponding to the
amount of the lubricant oil O1 passing through the open
portion 44a of the hollow portion 44, thus improving the
pouring efficiency.

[0046] Particularly, in the present embodiment, the
communicating portion 45 is formed to be continuous with
the open portion 31a of the bottom portion 31 of the pour-
ing pipe 25. This efficiently increases the cross-sectional
area of the outflow port of the pouring pipe 25 for the
lubricant oil O1 compared with a case in which the com-
municating portion 45 is separated from the open portion
31a.

[0047] Also, the upper end of the communicating por-
tion 45 is arranged at the highest or substantially highest
position at which sufficient strength of the internal thread-
ed portion 33 is ensured. This arrangement is also effec-
tive to efficiently increase the cross-sectional area of the
outflow port of the pouring pipe 25.

[0048] Further, in the present embodiment, substan-
tially half in the radial direction of the pouring pipe 25
projects from the end 15a of the head cover body 15.
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The size of the open portion 31a with respect to the in-
ternal space 47 of the head cover body 15 is small in the
lower end of the pouring pipe 25. This greatly influences
the amount of the lubricant oil O1 that can be poured into
the engine 10 through the pouring pipe 25. However, by
arranging the communicating portion 45 as has been de-
scribed, the cross-sectional area of the outflow port of
the pouring pipe 25 is efficiently increased to reduce the
influence on the pouring amount of the lubricant oil O1.
As aresult, overflow of some ofthe lubricant oil O1, which
has been poured, from the pouring port 32 is restrained.
[0049] The greater the projecting amount of the pour-
ing pipe 25 from the end 15a, the more pronounced the
above-described effect becomes. This is because the
greater the size of the part of the bottom portion 31 of
the pouring pipe 25 that projects from the end 15a, the
smaller the size of the open portion 31a becomes.
[0050] Alsoin Japanese Laid-Open Patent Publication
No. 2010-59936, the pouring pipe is surrounded by the
outer wall with the hollow portion in between. The lower
end of the pouring pipe and the lower end of the hollow
portion are both open to the internal space of the head
cover body. However, the pouring pipe lacks the part
corresponding to the communicating portion 45 of the
present embodiment. As described in the aforemen-
tioned publication, "the hollow portion restrains entry of
the lubricant oil splashed in the head cover into the inte-
rior of the pouring pipe." The pouring pipe thus must be
extended to the lowest possible point without providing
aportion like the communicating portion 45 of the present
embodiment. As a result, the device of the publication
cannot exert an effect ofimproving the pouring efficiency,
unlike the present embodiment.

<At the Time of Inspection>

[0051] Ina periodicinspection of the vehicle, there may
be a case in which the filler cap 35 is detached from the
pouring pipe 25 and the backside of the shaft portion 37
of the filler cap 35 is visually inspected. At this time, if the
shaft portion 37 has collected cloudy lubricant oil, erro-
neous determination that the engine 10 is in failure may
be made.

[0052] However, in the present embodiment, the
cloudy lubricant oil is scraped off by causing the splashed
lubricant oil O2 striking the backside of the shaft portion
37, as has been described. The cloudy lubricant oil is
thus unlikely to remain on the backside of the shaft portion
37. As aresult, the erroneous determination of failure is
unlikely to be made at the time of inspection.

[0053] In addition to the ones listed above, the present
embodiment achieves the following operations and ad-
vantages.

[0054] When the vehicle travels and the atmospheric
air including relative wind flows in the exterior of the cyl-
inder head cover 14, the heat in the pouring pipe 25 is
released to the atmospheric air. This cools droplets of
the lubricant oil in the pouring pipe 25 to condense water
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in the lubricant oil. The lubricant oil thus becomes cloudy,
accelerating deterioration of the lubricant oil as a whole.
[0055] However, in the present embodiment, the hol-
low portion 44 exerts a heat insulating effect to make it
unlikely that the heat in the pouring pipe 25 will be re-
leased to the atmospheric air. The lubricant oil is thus
unlikely to become cloudy, and deterioration of the lubri-
cant oil is restrained.

[0056] The pouring pipe 25 projects upward and the
filler cap 35 is mounted at the upper end of the pouring
pipe 25. This facilitates work for attachment/detachment
of the filler cap 35 and improves the work efficiency.
[0057] Also, the pouring port 32, which is arranged at
a high position, facilitates the work for pouring the lubri-
cant oil O1.

[0058] When molding the head cover body 15, which
is made of plastic, using a mold, it is demanded to mold
the internal threaded portion 33, particularly, with high
accuracy. To meet such demand, it is preferable to cool
the part in the vicinity of the internal threaded portion 33
after molding. In this regard, in the head cover body 15
of the present embodiment, the outer wall 41 is molded
around the pouring pipe 25, which has the internal thread-
ed portion 33, with the hollow portion 44 in between.
Therefore, by arranging a cooling pipe in part of the mold
that molds the hollow portion 44, the internal threaded
portion 33 is efficiently cooled. Sink marks or the like are
thus unlikely to be caused.

[0059] Theabove described embodiment may be mod-
ified as follows.

[0060] The pouring pipe 25 may be arranged at such
aposition in the head cover body 15 that the pouring pipe
25 does not project from the end 15a on one side in the
cylinder arrangement direction of the engine. In this case,
a large portion (including the entirety) of the lower end
of the pouring pipe 25 may be open to the internal space
47 of the head cover body 15. The pouring pipe 25 may
be arranged at such a position that the pouring pipe 25
projects fromthe end 15a by anamount smaller or greater
than that of the present embodiment.

[0061] The outer circumferential surface of the pouring
pipe 25 as a whole in the circumferential direction may
be surrounded by the outer wall 41 with the hollow portion
44 in between. In this case, a large portion (including the
entirety) of the lower end of the hollow portion 44 may
be open to the internal space 47 of the head cover body
15.

[0062] The pouring pipe 25 may project upward from
the head cover body 15 with part of the pouring pipe 25
projecting from a corner of the end 15a.

[0063] The position of the upper end of the communi-
cating portion 45 may be changed to a position lower
than that in the above illustrated embodiment.

[0064] As long as the communicating portion 45 is
formed in at least a lower portion of the section of the
pouring pipe 25 surrounded by the outer wall 41, the com-
municating portion 45 may be formed in part of the pour-
ing pipe 25 separated from the open portion 31a of the
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bottom portion 31.

[0065] The communicating portions 45 may be ar-
ranged at multiple circumferential positions of the pouring
pipe 25.

[0066] A pouring pipe (25) projects upward from a head
cover body (15), which is a main portion of a cylinder
head cover (14), and has a pouring port (32) for lubricant
oil (O1) at the upper end of the pouring pipe (25). A filler
cap (35) is detachably attached to the pouring pipe (25)
from above such that the pouring port (32) is selectively
closed and opened. An outer wall (41) is arranged be-
tween an outer circumferential surface of the pouring pipe
(25) and the head cover body (15). The outer wall (41)
surrounds at least part in the circumferential direction of
the outer circumferential surface of the pouring pipe (25)
with a hollow portion (44) in between. At least part of a
lower end of the pouring pipe (25) and at least part of a
lower end of the hollow portion (44) are open to an internal
space (47) of the head cover body (15). A communicating
portion (45), which allows communication between an
internal space (46) of the pouring pipe (25) and the hollow
portion (44), is formed in at least a lower portion of a
section of the pouring pipe (25) that is surrounded by the
outer wall (41).

Claims

1. Alubricant oil pouring structure for an internal com-
bustion engine (10) employed in a cylinder head cov-
er (14) including a head cover body (15), the struc-
ture comprising:

a pouring pipe (25), which projects upward from
the head cover body (15) and has a pouring port
(32) for lubricant oil (O1) at an upper end of the
pouring pipe (25), wherein afiller cap (35) is de-
tachably attached to the pouring pipe (25) from
above such that the pouring port (32) is selec-
tively closed and opened; and

an outer wall (41), which is arranged between
an outer circumferential surface of the pouring
pipe (25) and the head cover body (15) and sur-
rounds at least part in a circumferential direction
of the outer circumferential surface of the pour-
ing pipe (25) with a hollow portion (44) in be-
tween,

wherein atleast part of alower end of the pouring
pipe (25) and at least part of a lower end of the
hollow portion (44) are open to an internal space
(47) of the head cover body (15),

the lubricant oil pouring structure for the engine
(10) being characterized in that a communi-
cating portion (45), which allows communication
between an internal space (46) of the pouring
pipe (25) and the hollow portion (44), is formed
in at least a lower portion of a section of the
pouring pipe (25) that is surrounded by the outer
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wall (41).

The lubricant oil pouring structure for the engine (10)
according to claim 1, characterized in that

part of the pouring pipe (25) projects in a cylinder
arrangement direction of the engine (10) from an end
(15a) of the head cover body (15) in the cylinder ar-
rangement direction,

the outer wall (41) surrounds, with the hollow portion
(44) in between, a section of the pouring pipe (25)
that does not project from the end (15a) of the head
cover body (15), and

the pouring pipe (25) is open to the internal space
(47) of the head cover body (15) in a section of a
bottom portion (31) of the pouring pipe (25) that does
not project from the end (15a).

The lubricant oil pouring structure for the engine (10)
according to claim 2, characterized in that the com-
municating portion (45) is formed to be continuous
with an open portion (31a) of the bottom portion (31)
of the pouring pipe (25).

The lubricant oil pouring structure for the engine (10)
according to any one of claims 1 to 3, characterized
in that the outer wall (41) includes

a curved portion (42) having a curved surface 42a,
which is curved in a circumferential direction and ex-
tends in a vertical direction to form part of a cylindrical
shape, and

a projecting portion (43), which has two flat surfaces
(43a) that are adjacent to each other in the circum-
ferential direction and each extend in the vertical di-
rection, wherein the projecting portion (43) projects
outward in a radial direction of the pouring pipe (25).

The lubricant oil pouring structure for the engine (10)
according to any one of claims 1 to 4, characterized
in that

a baffle plate (19) is attached to a backside of the
head cover body (15), and

a guide portion (19a) is formed in part of the baffle
plate (19), wherein the guide portion (19a) guides,
to the pouring port (32) of the pouring pipe (25), lu-
bricant oil (O2) splashed by a rotation transmitting
member (12) that rotates as a valve operating mech-
anism of the engine (10) operates.

The lubricant oil pouring structure for the engine (10)
accordingtoclaim 5, characterized in that the guide
portion (19a) is inclined such that a downstream sec-
tion in a splashing direction of the lubricant oil (02)
is closer to the pouring pipe (25) than an upstream
section.
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Patentanspriiche

1.

Schmieréleinfullstruktur fir eine Brennkraftmaschi-
ne (10), die in einer Zylinderkopfabdeckung (14), die
einen Kopfabdeckungskérper (15) hat, verwendet
wird, wobei die Struktur Folgendes aufweist:

ein Einfullrohr (25), das von dem Kopfabde-
ckungskoérper (15) nach oben vorsteht und ei-
nen Einflllanschluss (32) fir Schmierdl (O1) an
einem oberen Ende des Einfiillrohrs (25) hat,
wobei ein Tankdeckel (35) an dem Einfullrohr
(25) von oberhalb derartabnehmbar angebracht
ist, dass der Einfiillanschluss (32) wahlweise
geschlossen und geéffnet ist; und

eine auflere Wand (41), die zwischen einer Au-
Renumfangsflaiche des Einflllrohrs (25) und
dem Kopfabdeckungskorper (15) angeordnetist
und wenigstens einen Teil in einer Umfangsrich-
tung der AuRenumfangsflache des Einflllrohrs
(25) mit einem hohlen Abschnitt (44) dazwi-
schen umgibt,

wobei wenigstens ein Teil eines unteren Endes
des Einfillrohrs (25) und wenigstens ein Teil ei-
nes unteren Endes des hohlen Abschnitts (44)
zu einem Innenraum (47) des Kopfabdeckungs-
korpers (15) offen sind,

wobei die Schmierdleinfillstruktur fur die Ma-
schine (10) dadurch gekennzeichnet ist, dass
ein Verbindungsabschnitt (45), der eine Verbin-
dung zwischen einem Innenraum (46) des Ein-
fullrohrs (25) und dem hohlen Abschnitt (44) ge-
stattet, in wenigstens einem unteren Abschnitt
eines Bereichs des Einfillrohrs (25) ausgebildet
ist, der von der dufleren Wand (41) umgeben ist.

2. Schmieréleinfullstruktur fir die Maschine (10) nach

Anspruch 1, dadurch gekennzeichnet, dass

ein Teil des Einfullrohrs (25) in einer Zylinderanord-
nungsrichtung der Maschine (10) von einem Ende
(15a) des Kopfabdeckungskérpers (15) in der Zylin-
deranordnungsrichtung vorsteht,

die AuRenwand (41), mit dem hohlen Abschnitt (44)
dazwischen, einen Bereich des Einfillrohrs (25) um-
gibt, der nicht von dem Ende (15a) des Kopfabde-
ckungskorpers (15) vorsteht, und

das Einfillrohr (25) zu dem Innenraum (47) des
Kopfabdeckungskdrpers (15) in einem Bereich eines
Bodenabschnitts (31) des Einfillrohrs (25) offen ist,
der nicht von dem Ende (15a) vorsteht.

Schmieréleinfullstruktur fiir die Maschine (10) nach
Anspruch 2, dadurch gekennzeichnet, dass der
Verbindungsabschnitt (45) ausgebildet ist, um fort-
laufend mit einem offenen Abschnitt (31a) des Bo-
denabschnitts (31) des Einflllrohrs (25) zu sein.

4. Schmieréleinfullstruktur fir die Maschine (10) nach
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einem der Anspriiche 1 bis 3, dadurch gekenn-
zeichnet, dass die duere Wand (41)

einen gekrimmten Abschnitt (42), der eine ge-
krimmte Flache (42a) hat, die in einer Umfangsrich-
tung gekrimmt ist und sich in einer Vertikalrichtung
erstreckt, um einen Teil einer zylindrischen Form
auszubilden, und

einen Vorsprungsabschnitt (43) hat, der zwei flache
Flachen (43a) hat, die benachbart zueinander in der
Umfangsrichtung sind und sich jeweils in der Verti-
kalrichtung erstrecken, wobei der vorstehende Ab-
schnitt (43) nach aul3en in einer Radialrichtung des
Einflllrohrs (25) vorsteht.

Schmieréleinfullstruktur fir die Maschine (10) nach
einem der Anspriiche 1 bis 4, dadurch gekenn-
zeichnet, dass

eine Ablenkplatte (19) an einer Riickseite des Kopf-
abdeckungskoérpers (15) angebracht ist, und

ein Fihrungsabschnitt (19a) in einem Teil der Ab-
lenkplatte (19) ausgebildet ist, wobei der Fiihrungs-
abschnitt (19a), zu dem Einfiillanschluss (32) des
Einflllrohrs (25), ein Schmierdl (O2) flihrt, das durch
ein Drehungsubertragungsbauteil (12) verspritzt
wird, das dreht, wenn ein Ventilbetatigungsmecha-
nismus der Maschine (10) in Betrieb ist.

Schmieréleinfullstruktur fir die Maschine (10) nach
Anspruch 5, dadurch gekennzeichnet, dass der
Fihrungsabschnitt (19a) derart geneigt ist, dass ein
stromabwartiger Bereich in einer Verspritzrichtung
des Schmierdls (O2) ndher zu dem Einfullrohr (25)
ist als ein stromaufwartiger Bereich.

Revendications

Structure de versement d’huile lubrifiante pour un
moteur a combustion interne (10), utilisée dans un
couvercle de culasse (14) comprenant un corps de
couvercle de culasse (15), la structure comprenant :

un tuyau de versement (25) qui fait saillie vers
le haut a partir du corps de couvercle de culasse
(15) eta un orifice de versement (32) pour I'huile
lubrifiante (O1) a une extrémité supérieure du
tuyau de versement (25), dans laquelle un ca-
puchon de remplissage (35) estfixé, de maniere
détachable, au tuyau de versement (25) de des-
sus de sorte que l'orifice de versement (32) est
sélectivement fermé et ouvert ; et

une paroi externe (41) qui est agencée entre
une surface circonférentielle externe du tuyau
de versement (25) et le corps de couvercle de
culasse (15) et entoure au moins une partie,
dans la direction circonférentielle, de la surface
circonférentielle externe du tuyau de versement
(25) avec une partie creuse (44) entre elles,
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dans laquelle au moins une partie d’'une extré-
mité inférieure du tuyau de versement (25) et au
moins une partie d’'une extrémité inférieure de
la partie creuse (44) débouchent dans un espa-
ceinterne (47) du corps de couvercle de culasse
(15),

la structure de versement d’huile lubrifiante pour
le moteur (10) étant caractérisée en ce qu’une
partie de communication (45) qui permetla com-
munication entre un espace interne (46) du
tuyau de versement (25) et la partie creuse (44),
est formée au moins dans une partie inférieure
d’une section du tuyau de versement (25) qui
est entourée par la paroi externe (41).

2. Structure de versement d’huile lubrifiante pour un

moteur (10) selon la revendication 1, caractérisée
en ce que:

une partie du tuyau de versement (25) fait saillie
dans une direction d’'agencement de cylindre du
moteur (10) a partir d’'une extrémité (15a) du
corps de couvercle de culasse (15) dans la di-
rection d’agencement de cylindre,

la paroi externe (41) entoure, avec la partie creu-
se (44) entre elles, une section du tuyau de ver-
sement (25) qui ne fait pas saillie de I'extrémité
(15a) du corps de couvercle de culasse (15), et
le tuyau de versement (25) débouche dans l'es-
pace interne (47) du corps de couvercle de cu-
lasse (15) dans une section d’'une partie infé-
rieure (31) du tuyau de versement (25) qui ne
fait pas saillie de I'extrémité (15a).

Structure de versement d’huile lubrifiante pour un
moteur (10) selon la revendication 2, caractérisée
en ce que la partie de communication (45) est for-
mée pour étre continue avec une partie ouverte (31a)
de la partie inférieure (31) du tuyau de versement
(25).

Structure de versement d’huile lubrifiante pour un
moteur (10) selon I'une quelconque des revendica-
tions 1 a 3, caractérisée en ce que la paroi externe
(41) comprend :

une partie incurvée (42) ayant une surface in-
curvée (42a) qui estincurvée dans une direction
circonférentielle et s’étend dans une direction
verticale afin de faire partie d’'une forme cylin-
drique, et

une partie en saillie (43) qui a deux surfaces
plates (43a) qui sontadjacentes entre elles dans
la direction circonférentielle et chacune s’éten-
dent dans la direction verticale, dans laquelle la
partie en saillie (43) fait saillie vers I'extérieur
dans une direction radiale du tuyau de verse-
ment (25).
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5. Structure de versement d’huile lubrifiante pour un

moteur (10) selon I'une quelconque des revendica-
tions 1 a 4, caractérisée en ce que :

une plaque de déflecteur (19) est fixée a un cété
arriere du corps de couvercle de culasse (15), et
une partie de guidage (19a) est formée dans
une partie de la plaque de déflecteur (19), dans
laquelle la partie de guidage (19a) guide, vers
I'orifice de versement (32) du tuyau de verse-
ment (25), I'huile lubrifiante (O2) éclaboussée
par un élément de transmission de rotation (12)
qui tourne lorsqu’un mécanisme de commande
de soupape du moteur (10) fonctionne.

Structure de versement d’huile lubrifiante pour un
moteur (10) selon la revendication 5, caractérisée
en ce que la partie de guidage (19a) estinclinée de
sorte qu’'une section en aval dans une direction
d’éclaboussement de I'huile lubrifiante (O2) est plus
proche du tuyau de versement (25) qu’une section
en amont.
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