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(54) ENGINE FOR SADDLED VEHICLES AND SADDLED VEHICLE

(57) A cylinder head attachment portion is provided
on a cam holder and includes a bolt hole through which
a bolt for fixing a cylinder head to a cylinder is inserted
and through which a lubricant oil flows. A protrusion is
integrated with the cam holder, protrudes from the cylin-
der head attachment portion toward an intake valve or
an exhaust valve, and guides the lubricant oil flowing
from an upper end of the bolt hole. A guide is provided
separately from the protrusion and extends toward the

intake valve or the exhaust valve. The guide includes a
lubricant oil receiver portion. The lubricant oil receiver
portion receives the lubricant oil in a position under the
protrusion when the lubricant oil flows through the pro-
trusion. An extended portion downwardly extends from
a lower end of the protrusion toward the lubricant oil re-
ceiver portion in a position apart from the cylinder head
attachment portion.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an engine for
a straddled vehicle and a straddled vehicle.

BACKGROUND ART

[0002] There has been known a type of engine for a
straddled vehicle that includes a cylinder and a cylinder
head attached to the cylinder. A combustion chamber is
formed by the cylinder and the cylinder head. The engine
includes an intake port and an intake valve. The intake
port continues to the combustion chamber. The intake
valve is opened or closed in order to allow or block the
flow of intake gas from the intake port to the combustion
chamber. The engine includes an exhaust port and an
exhaust valve. The exhaust port continues to the com-
bustion chamber. The exhaust valve is opened or closed
in order to allow or block the flow of exhaust gas from
the combustion chamber to the exhaust port.
[0003] There has been known a type of valve actuating
mechanism drives both or either of the intake valve and
the exhaust valve by a camshaft. The intake valve is
pressed toward the combustion chamber through a rock-
er arm and so forth in conjunction with rotation of the
camshaft. When the intake valve is pressed, mixture gas
and air are sucked into the combustion chamber through
the intake port. The exhaust valve is pressed toward the
combustion chamber through another rocker arm and so
forth in conjunction with rotation of the camshaft. When
the exhaust valve is pressed toward the combustion
chamber, burnt gas is discharged from the combustion
chamber to the exhaust port.
[0004] As described above, both or either of the intake
valve and the exhaust valve are/is moved by other mem-
bers or member corresponding thereto. Both or either of
the intake valve and the exhaust valve are/is worn at their
portions or its portion making contact with the other mem-
bers or member, and lubrication is required for these con-
tact portions. Especially in straddled vehicles such as a
motorcycle, engine rotation speed is high. Therefore, the
straddled vehicles are demanded to enhance certainty
of lubricating the valves or valve.
[0005] For example, PTL 1 discloses a lubrication
structure for valves. In this lubrication structure, a lubri-
cation channel (50) is provided inside the walls of a cyl-
inder block (14), a cylinder head (15), and a head cover
(16). Lubricant oil flows through channels (61, 62, 63)
provided inside the wall of the head cover (16). The lu-
bricant oil is discharged from an opening (64) continuing
to the channel (63) and is supplied to an intake valve (41).
[0006] On the other hand, PTL 2 also discloses a lu-
brication structure for valves. In this lubrication structure,
bolts (108) are disclosed. The bolts (108) are provided
for attaching a cam holder (70) together with a cylinder
head (27) and a cylinder block (26) to a crankcase (25).

An oil channel (109) is provided between the bolt (108)
and both of the cylinder head (27) and the cylinder block
(26). The oil channel (109) communicates with an oil res-
ervoir (110) provided in a first support wall (70a) of the
cam holder (70). A camshaft (65) is provided with a center
oil channel (111) communicating with the oil reservoir
(110). An intake-side cam (68) is provided with an oil
ejection port (112). The oil ejection port (111) communi-
cates with the center oil channel (111) and extends in a
radial direction. An exhaust-side cam (69) is provided
with an oil ejection port (113). The oil ejection port (113)
communicates with the center oil channel (111) and ex-
tends in a radial direction. The lubricant oil ejected from
the oil ejection ports (112, 113) are supplied to an intake
valve stem end (60a).

CITATION LIST

Patent Literature

[0007]

PTL1: Japan Laid-open Patent Application Publica-
tion No. 2012-246839
PTL 2: Japan Laid-open Patent Application Publica-
tion No. 2008-82311

SUMMARY OF INVENTION

Technical Problems

[0008] However, in the lubrication structure of PTL 1,
the lubrication channel (50) is provided inside the walls
of the cylinder block (14), the cylinder head (15), and the
head cover (16). Hence, increase in manufacturing cost
is inevitable. Especially, the head cover (16) is required
to be provided with the plural channels (61, 62, 63) ex-
tending in different directions. This results in drawbacks
that the structure of the head cover (16) is inevitably com-
plicated and that increase in manufacturing cost is inev-
itable.
[0009] On the other hand, in the lubrication structure
of PTL 2, the oil channel (109) is provided by utilizing the
hole into which the bolt (108) is inserted, whereby in-
crease in manufacturing cost is inhibited. Additionally,
the valves are lubricated by ejecting the lubricant oil from
the ejection port (112) provided in the intake-side cam
(68) and the ejection port (113) provided in the exhaust-
side cam (69). Hence, increase in manufacturing cost is
inhibited. In other words, PTL 2 is intended to provide
the lubrication structure that increase in manufacturing
cost is inhibited by eliminating necessity of processing
to form complicated oil channels in the head cover.
[0010] However, as described in PTL 2, in the structure
for lubricating the valves through ejection of the lubricant
oil, it is not easy to make the lubricant oil accurately reach
the valves. Especially, when the engine rotation speed
is low, the discharge amount of oil from an oil pump re-
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duces and the ejection amount of the lubricant oil from
the ejection ports also reduces. Because of this, it is dif-
ficult to make the lubricant oil accurately reach the valves.
Consequently, a large amount of oil is required for suffi-
ciently supplying the lubricant oil to the valves. In other
words, lubrication cannot be efficiently performed.
[0011] Additionally in PTL 2, processing is required re-
spectively for forming the oil channels and the oil reser-
voir in the cam holder, forming the center oil channel in
the camshaft, and forming the oil ejection ports in the
cams. Because of this, increase in manufacturing cost is
inevitable. Moreover, in PTL 2, the cam holder is provided
separately from the cylinder head so as to easily form
the oil channels and the oil reservoir in the cam holder.
Because of this, the number of components increases.
This also poses a possibility of increase in manufacturing
cost.
[0012] It is an object of the present invention to, in an
engine for a straddled vehicle, inhibit increase in manu-
facturing cost and stably lubricate a valve through a lu-
brication channel with a compact construction regardless
of conditions of the engine or variation in viscosity of lu-
bricant oil.

Solution to Problems

[0013] An engine for a straddled vehicle according an
aspect of the present invention includes a cylinder, a cyl-
inder head, a combustion chamber, an intake port, an
exhaust port, an intake valve, an exhaust valve, an intake
valve support portion, an exhaust valve support portion,
an intake valve pressing portion, an exhaust valve press-
ing portion, a camshaft, a cam holder and a lubricant oil
channel. The cylinder head is attached to the cylinder.
The combustion chamber is formed by the cylinder and
the cylinder head. The intake port continues to the com-
bustion chamber. The exhaust port continues to the com-
bustion chamber. The intake valve is configured to be
opened or closed to allow or block a flow of an intake gas
from the intake port to the combustion chamber. The ex-
haust valve is configured to be opened or closed to allow
or block a flow of an exhaust gas from the combustion
chamber to the exhaust port. The intake valve support
portion is provided on the cylinder head and supports the
intake valve. The exhaust valve support portion is pro-
vided on the cylinder head and supports the exhaust
valve. The intake valve pressing portion is configured to
press the intake valve toward the combustion chamber.
The exhaust valve pressing portion is configured to press
the exhaust valve toward the combustion chamber. The
camshaft is configured to move the intake valve pressing
portion and the exhaust valve pressing portion. The cam
holder supports the camshaft and is integrated with the
cylinder head. The lubricant oil channel is a channel
through which a lubricant oil is supplied to the intake valve
or the exhaust valve so as to lubricate the intake valve
or the exhaust valve.
[0014] The lubricant oil channel includes a cylinder

head attachment portion, a protrusion, a guide and an
extended portion. The cylinder head attachment portion
is provided on the cam holder, and includes a bolt hole
through which a bolt for fixing the cylinder head to the
cylinder is inserted and through which the lubricant oil
flows. The protrusion is integrated with the cam holder,
protrudes from the cylinder head attachment portion to-
ward the intake valve or the exhaust valve, and guides
the lubricant oil flowing thereto from an upper end of the
bolt hole. The guide is provided separately from the pro-
trusion and extends toward the intake valve or the ex-
haust valve. The guide includes a lubricant oil receiver
portion. The lubricant oil receiver portion is disposed in
a position below the protrusion to receive the lubricant
oil flowing thereto through the protrusion. The extended
portion extends from a lower end of the protrusion toward
the lubricant oil receiver portion in a position apart from
the cylinder head attachment portion.
[0015] First, an inventor of the present application con-
ceived of inhibiting increase in manufacturing cost with-
out forming an oil channel in the cylinder head cover.
Additionally, the inventor conceived of inhibiting increase
in manufacturing cost by integrating the cam holder and
the cylinder head and by utilizing the bolt hole as a chan-
nel for supplying the lubricant oil to the valve. To inhibit
increase in manufacturing cost and stably supply the lu-
bricant oil to the valve even in low speed ration of the
engine, the inventor examined a construction to success-
fully lead the lubricant oil to the vicinity of the valve from
the upper end of the bolt hole without ejecting the lubri-
cant oil far to supply the lubricant oil to the valve. Also,
to lead the lubricant oil to the valve, the inventor con-
ceived of producing the flow channel of the lubricant oil
with a simple structure by reduction in number of com-
ponents, and simultaneously, conceived of achieving
smooth flow of the lubricant oil. Moreover, a large number
of components (camshaft, rocker arms, etc.) are dis-
posed in a space enclosed by the cylinder head and the
cylinder head cover, and hence, it is required to com-
pactly form the channel for guiding the lubricant oil.
[0016] When the bolt hole is utilized as the channel of
the lubricant oil, the lubricant oil flows through the bolt
hole from a lower side to an upper side. The lubricant oil
then changes its flow direction when flowing out from the
upper end of the bolt hole toward the valve. Therefore,
when a member provided separately from the cam holder
is designed to receive the lubricant oil flowing from the
upper end of the bolt hole, it is concerned that the cam
holder inevitably has a complicate structure for connect-
ing the separately provided member thereto and this hin-
ders smooth flow of the lubricant oil. Additionally, it is
also concerned that compactness in size of the space
enclosed by the cylinder head and the cylinder head cov-
er cannot be ensured depending on the structure provid-
ed on the cam holder to connect the separately provided
member thereto or a structure provided on the separately
provided member to attach itself to the cam holder.
[0017] To cope with the aforementioned concerns, the
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inventor firstly examined extension of the protrusion in-
tegrated with the cam holder from the vicinity of the bolt
hole to the valve. With this extension, the lubricant oil
can be received with a simple and convenient structure
without blocking the flow of the lubricant oil from the upper
end of the bolt hole. Additionally, it is not required to pro-
vide a member for attaching the protrusion to the cam
holder. Hence, the lubrication channel can be compactly
formed.
[0018] However, the inventor confronted a problem.
When the protrusion is integrated with the cam holder
and is extended to a position in which the valve is dis-
posed, the protrusion becomes an obstacle and makes
attachment/detachment of the valve quite difficult. When
the cam holder is integrated with the protrusion while
being separated from the cylinder head, attachment/de-
tachment of the bolt is easily done by detachment of the
cam holder. However, this construction bears a possibil-
ity of increase in manufacturing cost as described above.
[0019] The inventor made some creative efforts and
hit upon an idea to reduce manufacturing cost by inte-
grating the cam holder and the cylinder head, and simul-
taneously, lead the lubricant oil to the valve with con-
structions that the protrusion is integrated only at its base
end with the cam holder and that the guide is provided
separately from the protrusion. Based on the idea, at-
tachment/detachment of the valve can be reliably done
only by detachment of the guide. Moreover, compactness
in size of the lubrication channel can be maintained, and
simultaneously, the lubricant oil flowing from the upper
end of the bolt hole can be smoothly supplied to the valve.
[0020] At this phase, the inventor further considered
the flow of the lubricant oil to be supplied from the pro-
trusion and be received by the guide. The inventor found
that even when the protrusion and the guide are sepa-
rately provided, it is possible to enhance stability of the
flow of the lubricant oil to be supplied from the protrusion
and be received by the guide if the lubricant oil receiver
portion of the guide is disposed below the protrusion.
Additionally, compactness in size of the lubrication chan-
nel can be also enhanced by overlapping the protrusion
and the guide.
[0021] However, at this phase, the inventor confronted
another problem anew. The cause of the problem is the
viscosity of the lubricant oil. For example, when the tem-
perature of the engine is low (e.g., immediately after start-
ing of the engine), the temperature of the lubricant oil is
also low. When the temperature of the lubricant oil is low,
the viscosity of the lubricant oil inevitably becomes high.
When the viscosity of the lubricant oil is low, the lubricant
oil tends to flow easily. However, when the viscosity of
the lubricant oil is high, the lubricant oil tends not to flow
easily. Therefore, the inventor found that when the tem-
perature of the engine is low, the lubricant oil cannot be
successfully supplied from the protrusion and be re-
ceived by the lubricant oil receiver portion. In other words,
the inventor found that although the following could be
partly attributed to integration of the protrusion with the

cam holder, when the viscosity of the lubricant oil is high,
the lubricant oil cannot successfully flow to the lubricant
oil receiver portion, and as shown in FIG. 25 with arrow
A1, the lubricant oil inevitably flows along the lower sur-
face of the protrusion (71) and so forth and subsequently
flows to the cylinder head attachment portion (46).
[0022] In view of the above, the inventor further made
some creative efforts. The inventor produced a construc-
tion that the protrusion is provided with the extended por-
tion. The extended portion downwardly extends from the
lower end of the protrusion toward the lubricant oil re-
ceiver portion in a position apart from the cylinder head
attachment portion. This construction enables the lubri-
cant oil to smoothly flow from the extended portion and
be received by the lubricant oil receiver portion even
when the viscosity of the lubricant oil is high.
[0023] The protrusion may perpendicularly extend with
respect to the cylinder head attachment portion. The ex-
tended portion may perpendicularly extend from the pro-
trusion. In this construction, the protrusion perpendicu-
larly extends, and this makes it easy to reliably produce
the extended portion with a required dimension. When
the extended portion has a short dimension, the lubricant
oil does not easily drip from the extended portion. By
contrast, the extended portion is herein reliably produced
with a required dimension, and this enables smooth flow
of the lubricant oil. Due to this, the lubricant oil can be
stably supplied to the valve, while compactness in size
of the protrusion is maintained in a limited space.
[0024] The guide may be disposed without making
contact with the extended portion. In this construction,
the protrusion and the guide can be compactly produced,
and simultaneously, supply of the lubricant oil is enabled.
[0025] The protrusion may include a groove commu-
nicating with the bolt hole. The engine may further include
a lid portion. The lid portion overlaps not with a tip end
of the groove but with a base end of the groove from
above in a plan view of the groove. In this construction,
the lubricant oil flowing from a lower side to an upper side
can be inhibited from pouring out, and the flow direction
of the lubricant oil can be appropriately changed. Addi-
tionally, the lid portion does not overlap with the tip end
of the groove. Hence, the lid portion can be compactly
produced. Moreover, even though the lid portion does
not overlap with the entire groove, smooth flow of the
lubricant oil is enabled because the flow direction of the
lubricant oil can be appropriately changed.
[0026] The lid portion may overlap with an entirety of
the groove from a base end to a tip end of the groove in
the plan view of the groove. Additionally, the lid portion
may be integrated with the guide. In this construction,
the shape used for the lid portion enables compactness
of the guide, and simultaneously, the lubricant oil can be
inhibited from flowing out of the groove by covering the
entire groove with the lid portion.
[0027] When viewed in a direction of an axis of the
cylinder head, the protrusion may not overlap with the
intake valve and the exhaust valve. In this construction,
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the protrusion does not interfere with the valve. Hence,
attachment/detachment of the valve can be easily done.
[0028] When viewed in the direction of the axis of the
cylinder head, at least portion of the guide may overlap
with the intake valve or the exhaust valve. In this con-
struction, the lubricant oil can be stably supplied to the
valve by the guide.
[0029] The guide may be attached to the cam holder
by the bolt for fixing the cylinder head to the cylinder. In
this construction, the guide can be attached to the cam
holder by utilizing the bolt for fixing the cylinder head to
the cylinder. Additionally, the guide can be easily dis-
posed in the vicinity of the holder. Due to this, manufac-
turing cost can be reduced low.
[0030] The guide may include an upper face portion
and a lateral face portion. The upper face portion may
be attached to an upper surface of the cam holder. The
lateral face portion may downwardly extend from the up-
per face portion. The lubricant oil receiver portion may
extend from a lower end of the lateral face portion in a
direction separating from the cam holder. In this construc-
tion, the lubricant oil can be stably received by the lateral
face portion and the lubricant oil receiver portion when
the guide is disposed on an upper side of a cylinder axis
in a vehicle installed condition that the cylinder axis is
arranged in a tilt manner.
[0031] The groove may open in a horizontal direction
in the vehicle installed condition. In this construction, the
lubricant oil can drip on the lubricant oil receiver portion
by causing the lubricant oil to flow in the horizontal direc-
tion even when the protrusion is disposed on the upper
side of the cylinder axis in the vehicle installed condition.
[0032] The lubricant oil receiver portion may extend
from a lower end of the lateral face portion in a direction
approaching to the cam holder. In this construction, the
lubricant oil can be stably received by the lubricant oil
receiver portion even when the protrusion, the guide, and
either the intake valve or the exhaust valve are disposed
on the lower side of the axis of the cylinder head in the
vehicle installed condition.
[0033] The groove may open obliquely downward in
the vehicle installed condition. In this construction, the
lubricant oil can efficiently drip from the groove.
[0034] A straddled vehicle according to another aspect
of the present invention includes the aforementioned en-
gine.

Advantageous Effects of Invention

[0035] According to the present invention, it is possible,
in an engine for a straddled vehicle, to inhibit increase in
manufacturing cost and stably lubricate a valve through
a lubrication channel with a compact construction regard-
less of conditions of the engine or variation in viscosity
of lubricant oil.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036]

FIG. 1 is a side view of a straddled vehicle.
FIG. 2 is a diagram showing an internal construction
of an engine.
FIG. 3 is an enlarged view of an internal construction
of a cylinder head.
FIG. 4 is an enlarged view of the internal construction
of the cylinder head.
FIG. 5 is a diagram showing the internal construction
of the engine.
FIG. 6 is a perspective view of the cylinder head from
which a head cover is detached.
FIG. 7 is a perspective view of the cylinder head from
which a first guide and a second guide are detached.
FIG. 8 is a view of the cylinder head from which the
head cover is detached as viewed in a cylinder axial
direction.
FIG. 9 is a side view of the cylinder head from which
the head cover is detached.
FIG. 10 is a top view of the cylinder head from which
a valve actuating mechanism is detached.
FIG. 11 is a schematic diagram showing a lubricant
oil channel of the engine.
FIG. 12 is a perspective view of an intake valve and
its surroundings.
FIG. 13 is a perspective view of the intake valve and
its surroundings in a condition that the first guide is
detached.
FIG. 14 is a side view of the intake valve and its
surroundings.
FIG. 15 is a perspective view of the intake valve and
its surroundings.
FIG. 16 is a perspective view of the first guide.
FIG. 17 is an enlarged view of a first extended portion
and its surroundings.
FIG. 18 is an enlarged view of the first extended por-
tion and its surroundings in a condition that the strad-
dled vehicle tilts down to the rear.
FIG. 19 is a perspective view of an exhaust valve
and its surroundings in a condition that the second
guide is detached.
FIG. 20 is a perspective view of the exhaust valve
and its surroundings in a condition that the second
guide is attached.
FIG. 21 is a perspective view of the exhaust valve
and its surroundings in the condition that the second
guide is attached.
FIG. 22 is a side view of the exhaust valve and its
surroundings.
FIG. 23 is a front view of the exhaust valve and its
surroundings.
FIG. 24 is a perspective view of the second guide.
FIG. 25 is a diagram for explaining a problem of a
related art.
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DESCRIPTION OF EMBODIMENTS

[0037] An exemplary embodiment of the present in-
vention will be hereinafter explained with reference to
drawings. FIG. 1 is a side view of a straddled vehicle 1.
In the following explanation, the terms "front", "rear", "left"
and "right" are defined as meaning front, rear, left and
right directions seen from a rider riding on the straddled
vehicle 1. The straddled vehicle 1 is a so-called sport
vehicle. The straddled vehicle 1 includes a fuel tank 2, a
seat 3, an engine 4 and a vehicle body frame 5.
[0038] The fuel tank 2, the seat 3 and the engine 4 are
supported by the vehicle body frame 5. The fuel tank 2
is disposed in front of the seat 3. The engine 4 is disposed
below the fuel tank 2.
[0039] The straddled vehicle 1 includes a head pipe 6,
a front fork 7, a front wheel 8, a handle 9 and a headlight
unit 10. The head pipe 6 is disposed in front of the fuel
tank 2. The front fork 7 includes a steering shaft 15 and
suspensions 16. The steering shaft 15 is turnably sup-
ported by the head pipe 6. The suspensions 16 are con-
nected to the lower portion of the steering shaft 15.
[0040] The front wheel 8 is rotatably supported by the
front fork 7. The handle 9 is connected to the upper por-
tion of the steering shaft 15. The headlight unit 10 is dis-
posed in front of the head pipe 6.
[0041] The straddled vehicle 1 includes a swing arm
11 and a rear wheel 12. The swing arm 11 backwardly
extends from the vehicle body frame 5. The swing arm
11 is connected to the vehicle body frame 5 while being
pivotable up and down. The rear wheel 12 is rotatably
supported by the rear portion of the swing arm 11.
[0042] FIG. 2 is a diagram showing an internal con-
struction of the engine 4. It should be noted that in FIG.
2, the right side corresponds to the front side of the ve-
hicle. It should be noted that in the following explanation,
front, rear, left, right, up and down directions in the engine
4 are respectively defined as meaning the front, rear, left,
right, up and down directions based on a condition that
the engine 4 is installed in the vehicle.
[0043] The engine 4 includes a cylinder unit 13 and a
crankcase 14. A cylinder axis Ax1 of the cylinder unit 13
is arranged to tilt relatively to the vertical direction. The
cylinder axis Ax1 extends obliquely upward to the front.
The tilt angle of the cylinder axis Axl relative to the vertical
direction is greater than 0 degrees and less than 90 de-
grees. The tilt angle of the cylinder axis Ax1 relative to
the vertical direction may be greater than 0 degrees and
less than 45 degrees.
[0044] The crankcase 14 is disposed below the cylin-
der unit 13. The crankcase 14 is connected to the lower
portion of the cylinder unit 13 and extends backward.
[0045] The cylinder unit 13 includes a cylinder head
17, a cylinder 18 and a head cover 19. The cylinder head
17 is disposed above the cylinder 18. The head cover 19
is disposed above the cylinder head 17. The cylinder 18
is disposed above the crankcase 14. FIG. 3 is an enlarged
view of an internal construction of the cylinder head 17.

As shown in FIG. 3, the cylinder head 17 includes a com-
bustion chamber 21, an intake port 22 continuing to the
combustion chamber 21, and an exhaust port 23 contin-
uing to the combustion chamber 21.
[0046] An intake valve 24 and an exhaust valve 25 are
attached to the cylinder head 17. The cylinder head 17
includes an intake valve support portion 171 and an ex-
haust valve support portion 172. The intake valve support
portion 171 supports the intake valve 24. The exhaust
valve support portion 172 supports the exhaust valve 25.
The intake valve support portion 171 and the exhaust
valve support portion 172 are integrally provided on the
cylinder head 17. The intake valve 24 is opened or closed
in order to allow or block the flow of intake gas from the
intake port 22 to the combustion chamber 21. The ex-
haust valve 25 is opened or closed in order to allow or
block the flow of exhaust gas from the combustion cham-
ber 21 to the exhaust port 23.
[0047] FIG. 4 is an enlarged view of the internal con-
struction of the cylinder head 17. As shown in FIG. 4, a
first valve spring 26 is attached to the intake valve 24.
The first valve spring 26 urges the intake valve 24 in a
direction that the intake valve 24 closes the intake port
22. The first valve spring 26 is held by a first retainer 27.
A first stem end 28 protrudes from the first retainer 27.
[0048] A second valve spring 29 is attached to the ex-
haust valve 25. The second valve spring 29 urges the
exhaust valve 25 in a direction that the exhaust valve 25
closes the exhaust port 23. The second valve spring 29
is held by a second retainer 30. A second stem end 31
protrudes from the second retainer 30.
[0049] FIG. 5 is a diagram showing the internal con-
struction of the engine 4. As shown in FIGS. 4 and 5, the
cylinder unit 13 accommodates a valve actuating mech-
anism 32. The valve actuating mechanism 32 is a mech-
anism for opening and closing the intake valve 24 and
the exhaust valve 25. The valve actuating mechanism
32 employs a mechanism of an SOHC (Single OverHead
Camshaft) type.
[0050] FIG. 6 is a perspective view of the cylinder head
17 from which the head cover 19 is detached. FIG. 7 is
a perspective view of the cylinder head 17 from which a
first guide (to be described) and a second guide (to be
described) are detached in FIG. 6. FIG. 8 is a view of the
cylinder head 17 from which the head cover 19 is de-
tached as viewed from the direction of the cylinder axis
Ax1. FIG. 9 is a side view of the cylinder head 17 from
which the head cover 19 is detached.
[0051] The valve actuating mechanism 32 includes a
camshaft 33 for driving the intake valve 24 and the ex-
haust valve 25. The camshaft 33 extends in a vehicle
width direction. The camshaft 33 includes a first cam 34
and a second cam 35. The first cam 34 and the second
cam 35 are disposed in alignment in the axial direction
of the camshaft 33.
[0052] As shown in FIG. 4, the valve actuating mech-
anism 32 includes a first rocker shaft 36 and a first rocker
arm 37. The first rocker arm 37 is supported by the first
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rocker shaft 36 while being pivotable about the first rocker
shaft 36. The first rocker arm 37 is disposed to be capable
of actuating the intake valve 24.
[0053] The first rocker arm 37 is provided with an intake
valve pressing portion 38 on its tip. The tip of the intake
valve pressing portion 38 is opposed to the first stem end
28 of the intake valve 24.
[0054] In conjunction with pivot of the first rocker arm
37 by the first cam 34, the intake valve pressing portion
38 presses and lowers down the first stem end 28 of the
intake valve 24 toward the combustion chamber 21. Ac-
cordingly, the intake valve 24 is pressed and lowered
down, whereby the intake port 22 is opened. When the
intake valve 24 is not being pressed down by the first
rocker arm 37, the intake valve 24 is pressed and lifted
up by the first valve spring 26, whereby the intake port
22 is closed.
[0055] The valve actuating mechanism 32 includes a
second rocker shaft 41 and a second rocker arm 42. The
second rocker arm 42 is supported by the second rocker
shaft 41 while being pivotable about the second rocker
shaft 41. The second rocker arm 42 is disposed to be
capable of actuating the exhaust valve 25. The second
rocker arm 42 is provided with an exhaust valve pressing
portion 43 on its tip. The tip of the exhaust valve pressing
portion 43 is opposed to the second stem end 31 of the
exhaust valve 25.
[0056] In conjunction with pivot of the second rocker
arm 42 by the second cam 35, the exhaust valve pressing
portion 43 presses and lowers down the second stem
end 31 of the exhaust valve 25 toward the combustion
chamber 21. Accordingly, the exhaust valve 25 is
pressed and lowered down, whereby the exhaust port 23
is opened. When the exhaust valve 25 is not being
pressed and lowered down by the second rocker arm 42,
the exhaust valve 25 is pressed and lifted up by the sec-
ond valve spring 29, whereby the exhaust port 23 is
closed.
[0057] The cylinder head 17 includes a cam holder 44.
The cylinder head 17 includes an attachment surface 45
to which the head cover 19 is attached. The cam holder
44 protrudes more upward than the attachment surface
45. The cam holder 44 is integrated with the cylinder head
17. The cam holder 44 supports the camshaft 33.
[0058] The camshaft 33 is rotatably supported by the
cam holder 44. The first rocker shaft 36 is rotatably sup-
ported by the cam holder 44. The second rocker shaft 41
is rotatably supported by the cam holder 44.
[0059] FIG. 10 is a top view of the cylinder head 17
from which the valve actuating mechanism 32 is de-
tached. As shown in FIG. 10, the cam holder 44 includes
a first cylinder head attachment portion 46, a second cyl-
inder head attachment portion 47, a third cylinder head
attachment portion 48 and a fourth cylinder head attach-
ment portion 49. The first and second cylinder head at-
tachment portions 46 and 47 are aligned in the back-and-
forth direction. The third and fourth cylinder head attach-
ment portions 48 and 49 are aligned in the back-and-

forth direction. The first and third cylinder head attach-
ment portions 46 and 48 are aligned in the right-and-left
direction. The second and fourth cylinder head attach-
ment portions 47 and 49 are aligned in the right-and-left
direction.
[0060] The first cylinder head attachment portion 46 is
provided with a first bolt hole 51. The second cylinder
head attachment portion 47 is provided with a second
bolt hole 52. The third cylinder head attachment portion
48 is provided with a third bolt hole 53. The fourth cylinder
head attachment portion 49 is provided with a fourth bolt
hole 54. The respective bolt holes 51 to 54 extend in the
direction of the cylinder axis Ax1 and penetrate the cyl-
inder unit 13.
[0061] Bolts 55 to 58 shown in FIG. 8 are inserted
through the bolt holes 51 to 54, respectively. When de-
scribed in detail, a first bolt 55 is inserted through the first
bolt hole 51. A second bolt 56 is inserted through the
second bolt hole 52. A third bolt 57 is inserted through
the third bolt hole 53. A fourth bolt 58 is inserted through
the fourth bolt hole 54. The cylinder unit 13 is fixed to the
crankcase 14 by these bolts 55 to 58.
[0062] As shown in FIG. 5, a sprocket 59 is attached
to the camshaft 33. The sprocket 59 is meshed with a
cam chain 60. Rotation of a crankshaft 61 is configured
to be transmitted to the camshaft 33 through the cam
chain 60, whereby the camshaft 33 is rotated.
[0063] When installed in a vehicle, the cylinder unit 13
is disposed to tilt relatively to the up-and-down direction
such that the cylinder axis Ax1 extends obliquely upward
to the front. With this construction, as shown in FIG. 2,
the intake valve 24 is disposed on the upper side of the
cylinder axis Ax1. The exhaust valve 25 is disposed on
the lower side of the cylinder axis Ax1.
[0064] Next, a lubrication structure for the intake valve
24 and the exhaust valve 25 will be explained. FIG. 11
is a schematic diagram showing a lubricant oil channel
of the engine 4. As shown in FIG. 11, the engine 4 in-
cludes an oil pan 62, an oil pump 63 and a lubricant oil
channel 60. The oil pump 63 is driven by rotation of the
crankshaft 61. The oil pump 63 draws the lubricant oil
from the oil pan 62 and supply the drawn lubricant oil to
the lubricant oil channel 60.
[0065] The lubricant oil channel 60 includes a first lu-
bricant oil channel 601, a second lubricant oil channel
602, a third lubricant oil channel 603 and a fourth lubricant
oil channel 604. The first lubricant oil channel 601 sup-
plies the lubricant oil for lubricating the intake valve 24
and the exhaust valve 25. The second lubricant oil chan-
nel 602 supplies the lubricant oil for lubricating the crank-
shaft 61. The third lubricant oil channel 603 supplies the
lubricant oil for lubricating a main shaft 88 and a drive
shaft 89. The fourth lubricant oil channel 604 is connected
to the oil pump 63. Each of the first, second and third
lubricant oil channels 601, 602 and 603 is connected to
the fourth lubricant oil channel 604. The lubricant oil dis-
charged from the oil pump 63 flows through each of the
first, second and third lubricant oil channels 601, 602 and
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603 via the fourth lubricant oil channel 604.
[0066] The first lubricant oil channel 601 will be here-
inafter explained in detail. The first lubricant oil channel
601 includes the first bolt hole 51 of the first cylinder head
attachment portion 46 and the second bolt hole 52 of the
second cylinder head attachment portion 47. The fourth
lubricant oil channel 604 communicates with the first bolt
hole 51 and the second bolt hole 52. The lubricant oil is
supplied from the fourth lubricant oil channel 604 to the
first bolt hole 51 and the second bolt hole 52.
[0067] The first lubricant oil channel 601 includes a first
protrusion 71 and a first guide 66. FIG. 12 is a perspective
view of the intake valve 24 and its surroundings. FIG. 13
is a perspective view of the intake valve 24 and its sur-
roundings in a condition that the first guide 66 is de-
tached. FIG. 14 is a side view of the intake valve 24 and
it surroundings. FIG. 15 is a perspective view of the intake
valve 24 and its surroundings.
[0068] The first protrusion 71 and the first guide 66 are
disposed together with the intake valve 24 on the upper
side of the cylinder axis Ax1. The first protrusion 71 is
integrated with the cam holder 44, and protrudes toward
the intake valve 24 from the cam holder 44. The first
protrusion 71 protrudes from the top of the first cylinder
head attachment portion 46. The first protrusion 71 per-
pendicularly extends with respect to the first cylinder
head attachment portion 46. The first protrusion 71
guides the lubricant oil flowing out of the upper end of
the first bolt hole 51.
[0069] In the side view, the first protrusion 71 is located
above the intake valve 24. In the side view, the first pro-
trusion 71 overlaps with the first rocker arm 37. When
viewed in the direction of the cylinder axis Ax1, the first
protrusion 71 does not overlap with the intake valve 24.
As shown in FIG. 8, the first protrusion 71 is located side-
ward of the intake valve 24. The first protrusion 71 is
located in a higher position than the first retainer 27 of
the intake valve 24.
[0070] The first protrusion 71 is provided with a first
groove 65. The first groove 65 is provided on the top
surface of the first protrusion 71. The first groove 65 ex-
tends obliquely upward to the rear from the first bolt hole
51 and bends sideward. The first groove 65 extends to-
ward the intake valve 24. In other words, the first groove
65 opens in a horizontal direction in the vehicle installed
condition. The first groove 65 opens in the right-and-left
direction in the vehicle installed condition.
[0071] The first groove 65 communicates with the first
bolt hole 51. The first bolt hole 51 opens on the top surface
of the cam holder 44, and is closed by the first guide 66
and a head 67 of the first bolt 55. The lubricant oil flows
through the gap between the first bolt hole 51 and the
first bolt 55 and reaches the cam holder 44 of the cylinder
head 17. The lubricant oil flows through the first groove
65 and is then supplied to the intake valve 24 while being
guide by the first guide 66.
[0072] The first guide 66 is provided separately from
the cam holder 44. In other words, the first guide 66 is

provided separately from the first protrusion 71. The first
guide 66 is attached to the cam holder 44. The first guide
66 is fixed to the cam holder 44 by the first and third bolts
55 and 57. The first guide 66 couples the first and third
cylinder head attachment portions 46 and 48. The first
guide 66 extends toward the intake valve 24. A portion
of the first guide 66 overlaps with the first protrusion 71
in the plan view. FIG. 16 is a perspective view of the first
guide 66. As shown in FIG. 16, the first guide 66 has a
bent plate shape. The first guide 66 includes a first upper
face portion 72, a first lid portion 85, a first lateral face
portion 73 and a first lubricant oil receiver portion 74.
[0073] The first upper face portion 72 is attached to the
top surface of the cam holder 44. The first upper face
portion 72 has a flat plate shape. The first upper face
portion 72 is provided with a first hole 721, a second hole
722 and a third hole 723. The first hole 721 is a hole
through which the first bolt 55 is inserted. The second
hole 722 is a hole through which the third bolt 57 is in-
serted. The third hole 723 is located between the first
hole 721 and the second hole 722. As shown in FIG. 13,
the cam holder 44 is provided with a first guide fixing hole
75 in a position between the first bolt hole 51 and the
third bolt hole 53. A first fixation bolt 76 shown in FIG. 12
is inserted through the third hole 723 and the first guide
fixing hole 75.
[0074] The first lid portion 85 is integrated with the first
guide 66. The first lid portion 85 protrudes from the first
upper face portion 72. The first lid portion 85 extends in
parallel to the upper surface of the first upper face portion
72. In a plan view of the first groove 65, the first lid portion
85 overlaps with the base end of the first groove 65 but
does not overlap with the tip end of the first groove 65.
It should be noted that the base end of the first groove
65 refers to a portion communicating with the first bolt
hole 51. The tip end of the first groove 65 refers to a
portion located on the opposite side of the base end in
the lubricant oil channel within the first groove 65.
[0075] The first lateral face portion 73 downwardly ex-
tends from the first upper face portion 72. The first lateral
face portion 73 extends to a lower position than the first
protrusion 71. The first lubricant oil receiver portion 74
horizontally protrudes from the lower end of the first lat-
eral face portion 73. In other words, the first lubricant oil
receiver portion 74 backwardly protrudes from the lower
end of the first lateral face portion 73. When described
in detail, the first lubricant oil receiver portion 74 extends
obliquely upward to the rear from the lower end of the
first lateral face portion 73. In a plan view, the first lubri-
cant oil receiver portion 74 overlaps with portion of the
first protrusion 71.
[0076] The first lubricant oil receiver portion 74 is lo-
cated under the first protrusion 71 and receives the lu-
bricant oil flowing thereto through the first groove 65. The
first protrusion 71 includes a first extended portion 77
downwardly protruding toward the first lubricant oil re-
ceiver portion 74. The first extended portion 77 vertically
extends from the first protrusion 71. In a position apart
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from the first cylinder head attachment portion 46, the
first extended portion 77 downwardly extends from the
lower end of the first protrusion 71 toward the first lubri-
cant oil receiver portion 74. The first guide 66 does not
make contact with the first extended portion 77. FIG. 17
is an enlarged view of the first extended portion 77 and
its surroundings. The first lubricant oil receiver portion 74
is disposed to receive the lubricant oil dripping from the
first extended portion 77. The first lubricant oil receiver
portion 74 is disposed under the first extended portion
77. In other words, in the plan view, the first lubricant oil
receiver portion 74 overlaps with the first extended por-
tion 77.
[0077] The first extended portion 77 has a downwardly
tapered shape. In the vehicle installed condition, the low-
est point of the first extended portion 77 is located right
above the first lubricant oil receiver portion 74. The first
extended portion 77 includes a bottom 771 and a slope
772. In the vehicle installed condition, the bottom 771 is
located right above the first lubricant oil receiver portion
74. In the vehicle installed condition, the bottom 771 in-
cludes the lowest point of the first extended portion 77.
The slope 772 is located further away from the cam holder
44 than the bottom 771. The slope 772 tilts from the top
of the first extended portion 77 toward the bottom 771.
The slope 772 extends from a position not overlapping
with the first lubricant oil receiver portion 74 in a plan view
to a position overlapping with the first lubricant oil receiver
portion 74 in the plan view.
[0078] As shown in FIG. 18, the lowest point of the first
extended portion 77 is set such that the lubricant oil can
be supplied to the first lubricant oil receiver portion 74
even when the straddled vehicle tilts down to the rear
and thereby the cylinder axis Ax1 is arranged in parallel
to the vertical direction. In other words, when the cylinder
axis Ax1 is arranged in parallel to the vertical direction,
the lowest point of the first extended portion 77 is located
right above the first lubricant oil receiver portion 74.
[0079] The first lubricant oil receiver portion 74 extends
from the lower end of the first lateral face portion 73 in a
direction separating from the cam holder 44. The first
lubricant oil receiver portion 74 extends obliquely up-
ward. When viewed in the direction of the cylinder axis
Ax1, the first lubricant oil receiver portion 74 overlaps
with the intake valve 24. Detailedly, when viewed in the
direction of the cylinder axis Ax1, the first lubricant oil
receiver portion 74 overlaps with the first retainer 27.
When viewed in the direction of the cylinder axis Ax1,
the first lubricant oil receiver portion 74 overlaps with the
first protrusion 71. When viewed in the direction of the
cylinder axis Ax1, the first lubricant oil receiver portion
74 overlaps with the end of the first groove 65.
[0080] The first lubricant oil receiver portion 74 is dis-
posed over a range from a position under the first ex-
tended portion 77 to a position over the first retainer 27.
The first lubricant oil receiver portion 74 downwardly tilts
toward the position over the first retainer 27. The first
lubricant oil receiver portion 74 receives the lubricant oil

dripping from the first extended portion 77 and leads the
lubricant oil toward the first retainer 27.
[0081] The first lubricant oil receiver portion 74 is dis-
posed for dripping the lubricant oil on a portion of the first
retainer 27, i.e., a portion located above the center of the
first retainer 27. In other words, the first lubricant oil re-
ceiver portion 74 is disposed for dripping the lubricant oil
on a portion of the first retainer 27, i.e., a portion located
closer to the cam holder 44 than the center of the first
retainer 27.
[0082] FIG. 19 is a perspective view of the exhaust
valve 25 and its surroundings in a condition that a second
guide 69 is detached. As shown in FIG. 19, the cylinder
head 17 includes a second protrusion 78. The second
protrusion 78 and the second guide 69 are disposed to-
gether with the exhaust valve 25 on the lower side of the
cylinder axis Ax1. The second protrusion 78 is integrated
with the cam holder 44, and protrudes toward the exhaust
valve 25 from the cam holder 44. The second protrusion
78 protrudes from the top of the second cylinder head
attachment portion 47. The second protrusion 78 per-
pendicularly extends with respect to the second cylinder
head attachment portion 47. The second protrusion 78
guides the lubricant oil flowing out of the upper end of
the second bolt hole 52.
[0083] FIGS. 20 and 21 are perspective views of the
exhaust valve 25 and its surroundings. FIG. 22 is a side
view of the exhaust valve 25 and its surroundings. FIG.
23 is a front view of the exhaust valve 25 and its sur-
roundings. In the side view, the second protrusion 78 is
located over the exhaust valve 25. In the side view, the
second protrusion 78 overlaps with the second rocker
arm 42. When viewed in the direction of the cylinder axis
Ax1, the second protrusion 78 does not overlap with the
exhaust valve 25. The second protrusion 78 is located
sideward of the exhaust valve 25. The second protrusion
78 is located in a higher position than the second retainer
30 of the exhaust valve 25.
[0084] The second protrusion 78 is provided with a sec-
ond groove 68 that communicates with the second bolt
hole 52. The second groove 68 is provided on the top
surface of the second protrusion 78. The second groove
68 extends obliquely downward from the second bolt hole
52. The second groove 68 extends toward the exhaust
valve 25. The second groove 68 opens obliquely down-
ward in the vehicle installed condition.
[0085] The second guide 69 is attached to the cam
holder 44. The second bolt hole 52 opens on the top
surface of the cam holder 44, and is closed by the second
guide 69 and a head 70 of the second bolt 56. The lubri-
cant oil flows through the gap between the second bolt
hole 52 and the second bolt 56 and reaches the cam
holder 44 of the cylinder head 17. The lubricant oil flows
through the second groove 68 and is then supplied to the
exhaust valve 25 while being guided by the second guide
69.
[0086] The second guide 69 is provided separately
from the cam holder 44. The second guide 69 is provided
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separately from the first guide 66. The second guide 69
is fixed to the cam holder 44 by the second bolt 56 and
the fourth bolt 58. The second guide 69 couples the sec-
ond and fourth cylinder head attachment portions 47 and
49. The second guide 69 extends toward the exhaust
valve 25. FIG. 24 is a perspective view of the second
guide 69. As shown in FIG. 24, the second guide 69 has
a bent plate shape. The second guide 69 includes a sec-
ond upper face portion 79, a second lid portion 86, a
second lateral face portion 80 and a second lubricant oil
receiver portion 81.
[0087] The second upper face portion 79 is attached
to the top surface of the cam holder 44. The second upper
face portion 79 has a flat plate shape. The second upper
face portion 79 is provided with a first hole 791, a second
hole 792 and a third hole 793. The first hole 791 is a hole
through which the second bolt 56 is inserted. The second
hole 792 is a hole through which the fourth bolt 58 is
inserted. The third hole 793 is located between the first
hole 791 and the second hole 792. As shown in FIG. 19,
the cam holder 44 is provided with a second guide fixing
hole 82 in a position between the second bolt hole 52
and the fourth bolt hole 54. A second fixation bolt 83
shown in FIG. 20 is inserted through the third hole 793
and the second guide fixing hole 82.
[0088] The second lid portion 86 is integrated with the
second guide 69. The second lid portion 86 extends in
parallel to the upper surface of the second upper face
portion 79. In a plan view of the second groove 68, the
second lid portion 86 overlaps with the entirety of the
second groove 68 from its base end to its tip end. It should
be noted that the base end of the second groove 68 refers
to a portion communicating with the second bolt hole 52.
The tip end of the second groove 68 refers to a portion
located on the opposite side of the base end in the lubri-
cant oil channel within the second groove 68.
[0089] The second lateral face portion 80 downwardly
extends from the second upper face portion 79. The sec-
ond lateral face portion 80 is opposed to the end of the
second groove 68. The second lateral face portion 80
covers the end of the second groove 68 in the horizontal
direction. The second lubricant oil receiver portion 81 pro-
trudes from the lower end of the second lateral face por-
tion 80. The second lubricant oil receiver portion 81 pro-
trudes from the lower end of the second lateral face por-
tion 80 in a direction approaching to the cam holder 44.
[0090] The second lubricant oil receiver portion 81 is
located under the second protrusion 78 and receives the
lubricant oil flowing thereto through the second groove
68. In a plan view, the second lubricant oil receiver portion
81 overlaps with the second protrusion 78. The second
protrusion 78 includes a second extended portion 84
downwardly protruding toward the second lubricant oil
receiver portion 81.
[0091] The second extended portion 84 vertically ex-
tends from the second protrusion 78. The second guide
69 does not make contact with the second extended por-
tion 84. In a position apart from the second cylinder head

attachment portion 47, the second extended portion 84
downwardly extends from the lower end of the second
protrusion 78 toward the second lubricant oil receiver por-
tion 81. The second extended portion 84 is disposed ec-
centrically to one of a pair of lateral surfaces of the second
protrusion 78, i.e., to the lateral surface located closer to
the exhaust valve 25. One of the lateral surfaces of the
second extended portion 84 downwardly extends from
the aforementioned lateral surface located closer to the
exhaust valve 25. The other of the lateral surfaces of the
second extended portion 84 is located right below the
second groove 68.
[0092] The second lubricant oil receiver portion 81 is
disposed under the second extended portion 84 so as to
receive the lubricant oil dripping from the second extend-
ed portion 84. In other words, in a plan view, the second
lubricant oil receiver portion 81 overlaps with the second
extended portion 84.
[0093] In the vehicle installed condition, the lowest
point of the second extended portion 84 is located right
above the second lubricant oil receiver portion 81. Addi-
tionally, the lowest point of the second extended portion
84 is set such that the lubricant oil can be supplied to the
second lubricant oil receiver portion 81 even when the
straddled vehicle tilts down to the rear and thereby the
cylinder axis Ax1 is arranged in parallel to the vertical
direction. In other words, when the cylinder axis Ax1 is
arranged in parallel to the vertical direction, the lowest
point of the second extended portion 84 is located right
above the second lubricant oil receiver portion 81.
[0094] The second lubricant oil receiver portion 81 ex-
tends from the lower end of the second lateral face portion
80 in the direction approaching to the cam holder 44. The
second lubricant oil receiver portion 81 extends obliquely
downward. When viewed in the direction of the cylinder
axis Ax1, the second lubricant oil receiver portion 81 over-
laps with the exhaust valve 25. Detailedly, when viewed
in the direction of the cylinder axis Ax1, the second lu-
bricant oil receiver portion 81 overlaps with the second
retainer 30.
[0095] The second lubricant oil receiver portion 81 is
disposed over a range from a position under the second
extended portion 84 to a position over the second retainer
30. The second lubricant oil receiver portion 81 down-
wardly tilts toward the position over the second retainer
30. The second lubricant oil receiver portion 81 receives
the lubricant oil dripping from the second extended por-
tion 84 and leads the received lubricant oil toward the
second retainer 30.
[0096] The second lubricant oil receiver portion 81 is
disposed for dripping the lubricant oil on a portion of the
second retainer 30, i.e., a portion located above the cent-
er of the second retainer 30. In other words, the second
lubricant oil receiver portion 81 is disposed for dripping
the lubricant oil on a portion of the second retainer 30,
i.e., a portion located closer to the cam holder 44 than
the center of the second retainer 30.
[0097] In the engine 4 according to the present exem-
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plary embodiment, the lubricant oil flows through the first
groove 65 after flowing out of the first bolt hole 51, then
flows along the end of the first protrusion 71, and drips
from the first extended portion 77. When dripping, the
lubricant oil is received by the first lubricant oil receiver
portion 74 and/or the first lateral face portion 73. The
received lubricant oil flows along the first lubricant oil re-
ceiver portion 74, and drips from the first lubricant oil
receiver portion 74 on the first retainer 27 of the intake
valve 24. Accordingly, the lubricant oil is supplied to the
first stem end 28 of the intake valve 24.
[0098] On the other hand, the lubricant oil flows
through the second groove 68 after flowing out of the
second bolt hole 52, then flows along the end of the sec-
ond protrusion 78, and drips from the second extended
portion 84. When dripping, the lubricant oil is received
by the second lubricant oil receiver portion 81 and/or the
second lateral face portion 80. The received lubricant oil
flows along the second lubricant oil receiver portion 81,
and drips from the second lubricant oil receiver portion
81 on the second retainer 30 of the exhaust valve 25.
Accordingly, the lubricant oil is supplied to the second
stem end 31 of the exhaust valve 25.
[0099] As described above, in the engine 4 according
to the present exemplary embodiment, the lubricant oil
can be lead to the intake valve 24 by the first groove 65
of the first protrusion 71 and the first guide 66. With this
construction, the lubricant oil can be stably and efficiently
supplied to the intake valve 24. Additionally, the first pro-
trusion 71 and the first guide 66 can be easily provided
compared to when the head cover 19 and the camshaft
33 are provided with channels in their interiors. Accord-
ingly, increase in manufacturing cost can be inhibited.
Additionally, the first guide 66 is made of sheet metal.
Hence, manufacturing cost can be reduced.
[0100] When viewed in the axial direction of the cylin-
der head 17, the first protrusion 71 does not overlap with
the intake valve 24. Therefore, the first protrusion 71 does
not interfere with the intake valve 24. Hence, attach-
ment/detachment of the intake valve 24 is easily done.
[0101] The lubricant oil flows through the first groove
65, then flows along the first extended portion 77 of the
first protrusion 71, and drips on the first lubricant oil re-
ceiver portion 74. This construction enables the lubricant
oil to stably drip on the first lubricant oil receiver portion
74.
[0102] When viewed in the axial direction of the cylin-
der head 17, portion of the first lubricant oil receiver por-
tion 74 overlaps with the intake valve 24. This construc-
tion enables the lubricant oil to accurately drip from the
first lubricant oil receiver portion 74 on the intake valve 24.
[0103] The first guide 66 is provided separately from
the cam holder 44. With this construction, even when the
first guide 66 is disposed while overlapping with the intake
valve 24, attachment/detachment of the intake valve 24
can be easily done by detaching the first guide 66. Ad-
ditionally, the first guide 66, provided separately from the
cam holder 44, makes it possible to avoid a situation that

the first guide 66 interferes with a tool or the hands of a
worker in processing to form the intake valve support
portion 171 and the exhaust valve support portion 172
on the cylinder head 17. Accordingly, easiness in
processing the cylinder head 17 can be enhanced.
[0104] The first guide 66 is attached to the cam holder
44. Hence, the first guide 66 can be easily disposed
closely to the cam holder 44. Accordingly, manufacturing
cost can be reduced low.
[0105] The first groove 65 is provided on the top sur-
face of the first protrusion 71, and is made in the shape
of a groove. Hence, processing to form the first groove
65 is easily done.
[0106] Advantageous effects of the first groove 65 of
the first protrusion 71 and the first guide 66 have been
explained above. The advantageous effects are similarly
true to the second groove 68 of the second protrusion 78
and the second guide 69.
[0107] One exemplary embodiment of the present in-
vention has been explained above. However, the present
invention is not limited to the aforementioned exemplary
embodiment, and a variety of changes can be made with-
out departing from the scope of the present invention.
[0108] The term "straddled vehicle" encompasses a
motorcycle, an all-terrain vehicle and a snowmobile. Ad-
ditionally, the term "motorcycle" encompasses a scooter
and a moped. The motorcycle may include two or more
front wheels. Alternatively, the motorcycle may include
two or more rear wheels.
[0109] The intake valve 24 may be an exhaust valve
configured to open and close the exhaust port 23. The
exhaust valve 25 may be an intake valve configured to
open and close the intake port 22. The number of the
intake valves 24 herein provided is not limited to one and
may be plural. The number of the exhaust valves 25 here-
in provided is not limited to one and may be plural. The
mechanism herein employed for the valve actuating
mechanism 32 is not limited to be of the SOHC type and
may be of a DOHC (Double OverHead Camshaft) type.
[0110] One of the first and second protrusions 71 and
78 may not be provided. One of the first and second
guides 66 and 69 may not be provided.
[0111] When viewed in the axial direction of the cylin-
der head 17, the first protrusion 71 may overlap with the
intake valve 24. When viewed in the axial direction of the
cylinder head 17, the second protrusion 78 may overlap
with the exhaust valve 25. When viewed in the axial di-
rection of the cylinder head 17, the first guide 66 may not
overlap with the intake valve 24. When viewed in the axial
direction of the cylinder head 17, the second guide 69
may not overlap with the exhaust valve 25.
[0112] The first guide 66 may be integrated with the
cam holder 44. The second guide 69 may be integrated
with the cam holder 44. The first groove 65 may open in
a direction other than the horizontal direction in the ve-
hicle installed condition. The second groove 68 may open
in a direction other than an obliquely downward direction
in the vehicle installed condition.
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[0113] The first groove 65 may not be limited to have
a groove shape, and may have another shape such as
a hole shape. The second groove 68 may not be limited
to have a groove shape, and may have another shape
such as a hole shape.
[0114] The terms and expressions, as used herein, are
provided for the purpose of explanation, not of limitation
to interpretation. It is to be recognized that there is no
intention to exclude any equivalents of the features here-
in illustrated and described, and various modifications
are possible within the scope claimed in the present in-
vention. The present invention can be embodied in many
different forms. The present disclosure should be con-
sidered to provide the principle embodiments of the
present invention. Those embodiments are herein de-
scribed with the understanding of not intending to limit
the present invention to the embodiments herein de-
scribed and/or illustrated. Thus, the present invention is
not to be limited to those embodiments herein described.
The present invention even encompasses all the embod-
iments including equivalent elements, modifications, de-
letions, combinations, improvements and/or changes,
which could be recognized by a person skilled in the art
based on the present disclosure. A limitation in a claim
should be broadly interpreted based on terms used in
the claim, and should not be limited to any of the embod-
iments described in the present specification or during
prosecution of the present application.

Industrial Applicability

[0115] According to the present invention, it is possible,
in an engine for a straddled vehicle, to inhibit increase in
manufacturing cost and stably lubricate a valve through
a lubrication channel with a compact construction regard-
less of conditions of the engine or variation in viscosity
of lubricant oil.

Reference Signs List

[0116]

17 Cylinder head
24 Intake valve
25 Exhaust valve
33 Camshaft
44 Cam holder
71 First protrusion
78 Second protrusion
66 First guide
69 Second guide
77 First extended portion
84 Second extended portion
74 First lubricant oil receiver portion
81 Second lubricant oil receiver portion

Claims

1. An engine for a straddled vehicle, comprising:

a cylinder;
a cylinder head attached to the cylinder;
a combustion chamber formed by the cylinder
and the cylinder head;
an intake port continuing to the combustion
chamber;
an exhaust port continuing to the combustion
chamber;
an intake valve configured to open or close a
flow of an intake gas from the intake port to the
combustion chamber;
an exhaust valve configured to open or close a
flow of an exhaust gas from the combustion
chamber to the exhaust port;
an intake valve support portion provided on the
cylinder head, the intake valve support portion
supporting the intake valve;
an exhaust valve support portion provided on
the cylinder head, the exhaust valve support por-
tion supporting the exhaust valve;
an intake valve pressing portion configured to
press the intake valve toward the combustion
chamber;
an exhaust valve pressing portion configured to
press the exhaust valve toward the combustion
chamber;
a camshaft configured to move the intake valve
pressing portion and the exhaust valve pressing
portion;
a cam holder supporting the camshaft, the cam
holder being integrated with the cylinder head;
and
a lubricant oil channel through which a lubricant
oil is supplied to the intake valve or the exhaust
valve, wherein
the lubricant oil channel includes

a cylinder head attachment portion provided
on the cam holder, the cylinder head attach-
ment portion including a bolt hole through
which a bolt for fixing the cylinder head to
the cylinder is inserted and through which
the lubricant oil flows,
a protrusion integrated with the cam holder,
the protrusion protruding from the cylinder
head attachment portion toward the intake
valve or the exhaust valve, the protrusion
guiding the lubricant oil flowing from an up-
per end of the bolt hole,
a guide provided separately from the pro-
trusion, the guide extending toward the in-
take valve or the exhaust valve, the guide
including a lubricant oil receiver portion, the
lubricant oil receiver portion being disposed
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in a position under the protrusion to receive
the lubricant oil flowing through the protru-
sion, and
an extended portion downwardly extending
from a lower end of the protrusion toward
the lubricant oil receiver portion in a position
apart from the cylinder head attachment
portion.

2. The engine for a straddled vehicle according to claim
1, wherein
the protrusion perpendicularly extends with respect
to the cylinder head attachment portion, and
the extended portion perpendicularly extends from
the protrusion.

3. The engine for a straddled vehicle according to claim
1 or 2, wherein the guide is disposed without making
contact with the extended portion.

4. The engine for a straddled vehicle according to any
of claims 1 to 3, wherein
the protrusion includes a groove communicating with
the bolt hole, and
the engine further comprises a lid portion, the lid por-
tion overlapping not with a tip end of the groove but
with a base end of the groove from above in a plan
view of the groove.

5. The engine for a straddled vehicle according to any
of claims 1 to 3, wherein
the protrusion includes a groove communicating with
the bolt hole,
the engine further comprises a lid portion overlap-
ping with an entirety of the groove from a base end
to a tip end of the groove from above in a plan view
of the groove, and
the lid portion is integrated with the guide.

6. The engine for a straddled vehicle according to any
of claims 1 to 5, wherein when viewed in a direction
of an axis of the cylinder head, the protrusion does
not overlap with the intake valve and the exhaust
valve.

7. The engine for a straddled vehicle according to any
of claims 1 to 6, wherein when viewed in the direction
of the axis of the cylinder head, at least portion of
the guide overlaps with the intake valve or the ex-
haust valve.

8. The engine for a straddled vehicle according to any
of claims 1 to 7, wherein the guide is attached to the
cam holder by a bolt for fixing the cylinder head to
the cylinder.

9. The engine for a straddled vehicle according to any
of claims 1 to 8, wherein

the guide includes an upper face portion and a lateral
face portion, the upper face portion being attached
to an upper surface of the cam holder, the lateral
face portion downwardly extending from the upper
face portion, and
the lubricant oil receiver portion extends from a lower
end of the lateral face portion in a direction separat-
ing from the cam holder.

10. The engine for a straddled vehicle according to claim
7, wherein the protrusion, the guide, and either the
intake valve or the exhaust valve are disposed on
an upper side of the axis of the cylinder head in a
vehicle installed condition in which the axis of the
cylinder head is arranged to tilt relatively to a vertical
direction.

11. The engine for a straddled vehicle according to claim
10, wherein
the protrusion includes a groove communicating with
the bolt hole, and
the groove opens in a horizontal direction in the ve-
hicle installed condition.

12. The engine for a straddled vehicle according to any
of claims 1 to 8, wherein
the guide includes an upper face portion and a lateral
face portion, the upper face portion being attached
to an upper surface of the cam holder, the lateral
face portion downwardly extending from the upper
face portion, and
the lubricant oil receiver portion extends from a lower
end of the lateral face portion in a direction approach-
ing to the cam holder.

13. The engine for a straddled vehicle according to claim
12, wherein the protrusion, the guide, and either the
intake valve or the exhaust valve are disposed on a
lower side of the axis of the cylinder head in a vehicle
installed condition in which the axis of the cylinder
head is arranged to tilt relatively to a vertical direc-
tion.

14. The engine for a straddled vehicle according to claim
13, wherein
the protrusion includes a groove communicating with
the bolt hole, and
the groove opens obliquely downward in the vehicle
installed condition.

15. A straddled vehicle, comprising:

the engine recited in any of claims 1 to 14.
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