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prescribed speed. The oil supply system is configured to
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Description

[0001] The technology disclosed herein relates to an
engine provided with a compression release mechanism,
and a saddle type vehicle.

Background Art

[0002] Traditional engines employ a compression re-
lease mechanism which opens an exhaust valve on en-
gine start to release or block exhaust flow from a cylinder
for the purpose of reducing the start load on the engine
(see for example, Patent Document 1). The compression
release mechanism is configured to run smoothly on a
small amount of power by providing sufficient clearance
between the constituent components of the mechanism.

Cited Documents
Patent Documents
[0003]

Patent Document 1: Japanese Unexamined Patent
Application No. 2008-19845 Technical Problem

[0004] However, since there is clearance between the
components in the compression release mechanism, the
compression release mechanism will tend to generate
noise while the engine is running.

[0005] With the above described situation in mind, the
technology disclosed herein aims to provide an engine
and saddle type vehicle capable of suppressing the noise
from the compression release mechanism.

Solution to Technical Problem

[0006] Anengine according to afirstaspect of the tech-
nology disclosed herein is provided with a cylinder, an
exhaust valve, an exhaust camshaft, a compression re-
lease mechanism, and an oil supply system. The cylinder
houses a piston. The exhaust valve is configured to re-
lease or block exhaust flow from the cylinder. The ex-
haust camshaft has a hollow structure and includes a
valve for driving the exhaust valve. The compression re-
lease mechanism is attached to the exhaust camshaft.
The compression release mechanism is configured to
release exhaust flow from the cylinder by driving the ex-
haust valve via the valve cam when the exhaust camshaft
rotates below a prescribed speed. The oil supply system
is configured to pump oil into the compression release
mechanism by supplying oil to an internal space of the
exhaust camshaft.

[0007] The engine according to the second aspect of
the technology disclosed herein may include the features
of the first aspect and further includes an exhaust valve
lifter driven by the valve cam. The exhaust valve lifter is
configured to open and close the exhaustvalve. The com-
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pression release mechanism includes a weight portion,
a compression release shaft portion, and a compression
release pin portion. The weight portion is configured to
move due to centrifugal force when the exhaust camshaft
rotates at a speed greater than the prescribed speed. the
compression release shaft portion is arranged inside the
internal space of the exhaust camshaft. The compression
release shaft portion is configured to rotate in response
to a movement of the weight portion. The compression
release pin portion is arranged to protrude from a pinhole
formed in a side surface of the exhaust camshaft to abut
the exhaust valve lifter. The compression release pin por-
tion is configured to withdraw from the exhaust valve lifter
in response to a rotation of the compression release shaft
portion.

[0008] The engine according to a third aspect of the
technology disclosed herein may include the features of
the second aspect wherein the exhaust camshaft in-
cludes a first end, a second end, a center portion, and a
first oil inflow port formed in a side surface of the center
portion. The oil supply system is configured to supply oil
to the internal space from the first oil inflow port.

[0009] The engine according to the fourth aspect of the
technology disclosed herein may include the features of
the third aspect wherein the exhaust camshaft includes
a second oil inflow port disposed opposite to the first oil
inflow port with a shaft center of the exhaust camshaft
located in-between as a reference. The oil supply system
is configured to supply oil to the internal space from the
second oil inflow port.

[0010] The engine according to the fifth aspect of the
technology disclosed herein may include the features of
the third or fourth aspects wherein the exhaust camshaft
includes a sprocket secured to the first end. The weight
portion is attached to the sprocket and is in contact with
the sprocket.

[0011] The engine according to the sixth aspect of the
technology disclosed herein may include the features of
the fifth aspect wherein an opening formed in the first
end of the exhaust camshaft is positioned inside a shaft
bore of the sprocket when the sprocket is viewed from
an axial direction of the exhaust camshaft. The shaft bore
opens on a central axis of the sprocket.

[0012] The engine according to a seventh aspect of
the technology disclosed herein may include the features
of fifth or sixth aspect wherein the weight portion is lo-
cated between the sprocket and an inner wall surface of
the engine case. The inner wall surface faces the sprock-
et.

[0013] The engine according to an eighth aspect of the
technology disclosed herein may include the features of
any one of the third through seventh aspects wherein the
exhaust camshaft includes a blocking plug which closes
an opening formed in the second end of the exhaust cam-
shaft.

[0014] The engine according to a ninth aspect of the
technology disclosed herein may include the features of
any of the third through eighth aspects wherein the oil
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supply system includes a bearing portion which supports
the exhaust camshaft. The bearing portion includes an
internal oil passage and an oil supply port. The internal
oil passage is formed in the bearing portion. The oil sup-
ply port faces the first oil inflow port.

[0015] The engine according to a tenth aspect of the
technology disclosed herein may include the features if
any of the second through ninth aspects wherein the com-
pression release shaft portion includes a plurality of com-
pression release shafts coupled in an axial direction of
the exhaust camshaft. The compression release pin por-
tion includes a plurality of compression release pins cou-
pled respectively to the plurality of compression release
shafts.

[0016] The engine according to an eleventh aspect of
the technology disclosed herein may include the features
of any of the fifth through tenth aspects wherein the
weight portion includes a first support shaft, a first weight-
ed body, a second support shaft, and a second weighted
body. The first support shaft is parallel to a shaft center
of the exhaust camshaft. The first weighted body is con-
figured to rotate about the first support shaft. The first
weighted body is formed as a fan shape. The second
support shaft is parallel to the shaft center. The second
support shaft is arranged symmetrically to the first sup-
port shaft about the shaft center. The second weighted
body is configured to rotate about the second support
shaft. The second weighted body is formed as a fan
shape. The first weighted body and the second weighted
body are arranged point-symmetrically about the shaft
center.

[0017] The saddle type vehicle according to a twelfth
aspect of the technology disclosed herein includes the
engine according to the first aspect, and a vehicle frame
that supports the engine.

Effects of the Technology disclosed herein

[0018] Inthe engine according to the first aspect of the
technology disclosed herein the compression release
mechanism can be supplied with oil using pressurized
lubrication, to effectively suppress the generation of me-
chanical noise from the compression release mecha-
nism. Consequently, even if there is little drive sound due
to low engine speed, itis possible to subdue outstanding
mechanical noise from the compression release mech-
anism. Further, for example when adopting non-pressu-
rized lubrication methods such as splash lubrication, the
centrifugal force will cause oil to scatter about the com-
pression release mechanism and the compression re-
lease mechanism cannot be effectively lubricated; how-
ever the configuration using pressurized lubrication ac-
cording to the first aspect, can lubricate the nooks and
crannies of the compression release mechanism.

[0019] The engine according to the second aspect of
the technology disclosed herein allows forcible return of
the compression release pin responsive to an increase
inthe speed of the exhaustcamshaftbeyond a prescribed
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speed. Therefore, the engine may properly and quickly
return to a normal compression state after the engine
has started.

[0020] The engine according to the third aspect of the
technology disclosed herein allows oil to be supplied from
the first oil inflow port formed in the center portion of the
exhaust camshaft, and therefore the internal space of
the engine may be efficiently filled with oil. The oil is sup-
plied by being pumped from the first oil inflow port, and
therefore evenif the oil inflow port is formed at the center
portion of the exhaust camshaft, the oil flows towards the
first weight portion and the second weight portion.
[0021] The engine according to the fourth aspect of the
technology disclosed herein allows oil to be continuously
supplied from two opposing oil inflow ports, thereby al-
lowing a more stable supply of oil compared to when the
oil is discretely supplied from just the first oil inflow port.
[0022] Given that the weight abutting the sprocket will
tend to generate mechanical noise in the engine accord-
ing to a fifth aspect of the technology disclosed herein,
the engine according to the fifth aspect effectively sup-
presses the amount of mechanical noise by using pres-
surized lubrication.

[0023] In the engine according to the sixth aspect of
the technology disclosed herein, it is possible to make
oil flow from an opening and to efficiently supply oil be-
tween the weight and the sprocket by making use of cen-
trifugal force.

[0024] In the engine according to the seventh aspect
ofthe technology disclosed herein, even whenitis difficult
to splash lubrication to supply oil to the weight sand-
wiched between the inner wall of the engine and a sprock-
et, the weight portion may be effectively lubricated using
pressurized lubrication.

[0025] In the engine according to the eighth aspect of
the technology disclosed herein, it is possible to prevent
oil from flowing from the opening even when the saddle
type vehicle is standing on its own with a side stand and
the opening faces downward.

[0026] In the engine according to the ninth aspect of
the technology disclosed herein, a general-use oil supply
system pumps the oil used to lubricate the outer periph-
eral surface of the exhaust camshaft, and thus it is pos-
sible to prevent an increase in the number of parts used
by using pressurized lubrication.

[0027] In the engine according to the tenth aspect of
the technology disclosed herein, it is possible to synchro-
nize the operation of a plurality of compression release
pins in order to support multiple cylinders.

[0028] In the engine according to the eleventh aspect
of the technology disclosed herein it is possible to have
an exhaust camshaft with well-balanced rotation due to
the first and second weight portioned bodies, and there-
fore the compression release mechanism may be driven
smoothly compared to a case where only a single weight-
ed body is used to drive the exhaust camshaft.

[0029] In the saddle type vehicle according to the
twelfth aspect of the technology disclosed herein the
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compression release mechanism can be supplied with
oil using force-feed lubrication, to effectively suppress
the generation of mechanical noise from the compression
release mechanism.

BRIEF DESCRIPTION OF THE DRAWINGS
[0030]

FIG. 1 is a top view of an engine;

FIG. 2 is a top view of the engine;

FIG. 3 is a partially transparent exploded side view
of the engine;

FIG. 4 is a cross-sectional view along A-A in FIG. 1;
FIG. 5 is a cross-sectional view along B-B in FIG. 1;
FIG. 6 is a cross-sectional view of the exhaust cam-
shaft and the compression release mechanism;
FIG. 7 is a three-sided view of a first compression
release shaft;

FIG. 8 is a side view of a first compression release
pin;

FIG. 9is athree-sided view of a second compression
release shaft;

FIG. 10 is a side view of a second compression re-
lease pin;

FIG. 11 is a side view of the compression release
mechanism on startup of the engine 1;

FIG. 12 is a side view of the compression release
mechanism after the startup of the engine 1;

FIG. 13 is a cross-sectional view along C-C in FIG. 6;
FIG. 14 is a cross-sectional view along D-D in FIG. 6;
FIG. 15 is a schematic view illustrating a configura-
tion for an oil supply system;

FIG. 16 is a main component exploded view of FIG.
3 illustrating a partial cross-sectional view of the oll
supply system 80;

FIG. 17 is across-sectional view along F-F in FIG. 16;
FIG. 18 is a left side view of the saddle type vehicle.

Overall Configuration for the Engine 1

[0031] An overall configuration of an engine 1 accord-
ing to an embodiment will be described with reference to
the drawings. FIG. 1 and FIG. 2 are top views of the
engine 1. In FIG. 1 the cylinder head cover 40 is omitted;
in FIG. 2 the cylinder head cover 40, the valve train 50,
and the valve gear 60 are omitted. FIG. 3 is a partially
transparent partial side view of the engine 1. In FIG. 3
the cylinder block 20 is omitted. FIG. 4 is a cross-sectional
view along A-A in FIG. 1. FIG. 5 is a cross-sectional view
along B-B in FIG. 1. In FIG. 4 and FIG. 5 the spark plug
is placed at the center of the drawing for ease of refer-
ence.

[0032] Theengine 1is mountedinasaddletype vehicle
such as a motorcycle, an all-terrain vehicle, or a snow-
mobile. One example of a configuration of a saddle type
vehicle in which the engine 1 may be mounted will be
described later. The engine 1 is supported in the vehicle
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frame. The engine 1 according to the present embodi-
ment is a two-cylinder four-cycle engine that uses a four-
valve DOHC format.

[0033] The engine 1 is provided with a crankcase 10,
a cylinder block 20, a cylinder head 30, a cylinder head
cover 40, valve train 50, a valve gear 60, a compression
release mechanism 70, and an oil supply system 80.
[0034] The crankcase 10 houses a crankshaft 11. The
cylinder block 20 is connected to the top of the crankcase
10. As illustrated in FIG. 4 and FIG. 5, the cylinder block
20 includes a first cylinder 21, and a second cylinder 22.
The first cylinder 21 houses a first piston 23, and forms
afirstinternal combustion chamber 21S. The second cyl-
inder 22 houses a second piston 24 and forms the second
internal combustion chamber 22S. The reciprocating mo-
tion of the first piston 23 and the second piston 24 rotate
the crankshaft 11. Additionally, in FIG. 1 and FIG. 2 com-
ponents below the cylinder head 30 (including the first
piston 23 and the second piston 24) are schematically
represented.

[0035] The cylinder head 30 is connected to the top of
the cylinder block 20. The cylinder head 30 includes a
firstintake port 31, afirst exhaust port 32, a second intake
port 33, and a second exhaust port 34.

[0036] The first intake port 31 includes a pair of first
intake inlets 31 S that extends to the first internal com-
bustion chamber 21S. The first exhaust port 32 includes
a pair of first exhaust outlets 32S which extend to the first
internal combustion chamber 21S. The second intake
port 33 includes a pair of second intake inlets 33S which
extends to the second internal combustion chamber 228S.
The second exhaust port 34 includes a pair of second
exhaust outlets 34S which extends to the second internal
combustion chamber 228S.

[0037] The valve train 50, the valve gear 60, the com-
pression release mechanism 70, and a head cap 86 mak-
ing up one portion of the oil supply system 80 are sup-
ported on top of the cylinder head 30. A shaft support
groove 30a (refer to FIG. 17) with a half-circle groove
cross-section rotatably supports the exhaust camshaft
62 on the top surface of the cylinder head 30.

[0038] The cylinder head cover 40 is connected to the
top of the cylinder head 30. The cylinder head cover 40
covers the valve train 50, the valve gear 60, the com-
pression release mechanism 70, and the head cap 86.
[0039] As illustrated in FIG. 4 and FIG. 5, the valve
train 50 includes a pair of intake valves 51, a pair of intake
valve lifters 52, a pair of first exhaust valves 53, a pair of
firstexhaust valve lifters 54, a pair of second intake valves
55, apair of second intake valve lifters 56, a pair of second
exhaust valves 57, and a pair of second exhaust valve
lifters 58.

[0040] The first intake valve 51 releases or blocks the
flow of air from the first cylinder 21. The first intake valve
lifters 52 open the first intake valves 51 each time the
valve gear 60 presses thereon. The first exhaust valve
53 releases and blocks the flow of exhaust from the first
cylinder 21. The first exhaust valve lifters 54 open the
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first exhaustvalves 53 each time the valve gear 60 press-
es thereon.

[0041] Thesecond intake valve 55 releases andblocks
the flow of air from the second cylinder 22. The second
intake valve lifters 56 open the second intake valves 55
each time the valve gear 60 presses thereon. The second
exhaust valves 57 release and block the flow of exhaust
from the second cylinder 22. The second exhaust valve
lifters 58 open the second exhaust valves 57 each time
the valve gear 60 presses thereon.

[0042] The valve gear 60 includes an intake camshaft
61, an exhaust camshaft 62, a first sprocket 63, a second
sprocket 64, and a timing chain 65.

[0043] The intake camshaft 61 is arranged above the
pair of first intake valve lifters 52 and the first pair of sec-
ond intake valve lifters 56. Four intake valve cams 61 a
are attached to the intake camshaft 61. The four intake
valve cams 61a press the pair of first intake valve lifters
52, and the pair of second intake valve lifters 56. Hereby,
the four intake valve cams 61a control the opening and
closing of the pair of first intake valves 51 and the pair of
second intake valves 55.

[0044] The exhaustcamshaft62is arranged above the
pair of first exhaust valve lifters 54 and the pair of second
exhaust valve lifters 58. Four exhaust valve cams 62a
are attached to the exhaust camshaft 62. The four ex-
haust valve cams 62a press the pair of first exhaust valve
lifters 54, and the pair of second intake valve lifters 58.
Hereby the four exhaust valve cams control the opening
and closing of the pair of first exhaust valves 53, and the
pair of second exhaust valves 57,

[0045] Theexhaustcamshaft62is hollow. The exhaust
camshaft 62 has the compression release mechanism
17 attached thereto. A detailed configuration of the ex-
haust camshaft 62 will be described later.

[0046] The first sprocket 63 is attached to a first end
611 of the intake camshaft 61. The second sprocket 64
is attached to a first end 621 of the exhaust camshaft 62.
The timing chain 65 is wound around the first sprocket
63, the second sprocket 64, and the crankshaft 11.
[0047] Whenthe crankshaft 11 rotates the timing chain
65, the intake camshaft 61 connected to the first sprocket
63 rotates, and the exhaust camshaft 62 connected to
the second sprocket 64 rotates. The pair of first intake
valves 51 and the pair of second intake valves 55 open
and close, and the pair of first exhaust valves 53, and
the pair of second exhaust valves 57 open and close in
response to the rotation of the sprockets.

[0048] The compression release mechanism 70 is at-
tached to the exhaust camshaft 62. One portion of the
compression release mechanism 70 is housed inside the
exhaust camshaft 62. When the engine is started, the
compression release mechanism 70 reduces the com-
pression pressure inside the first internal combustion
chamber 21S and the second internal combustion cham-
ber 22S. A reduced compression pressure results in less
cranking power being needed, and therefore a small and
lightweight starter motor and battery may be used. The
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compression release mechanism 70 restores the inside
of the firstinternal combustion chamber 21S and the sec-
ond internal combustion chamber 22S to a normal com-
pression state after startup of the engine 1.

[0049] More specifically, if the exhaust camshaft 62 is
below a prescribed speed, the compression release
mechanism 70 drives the pair of first exhaust valves 53
by way of the two exhaust valve cams 62a during the
compression stroke using the first piston 23, to release
exhaust from the first cylinder 21. If the exhaust camshaft
62 is below a prescribed speed the compression release
mechanism 70 drives the pair of second exhaust valves
57 by way of the remaining two exhaust valve cams 62a
during the compression stroke using the second piston
24 to release exhaust from the second cylinder 22. The
compression release mechanism 70 will stop releasing
exhaust from the first and the second cylinders 21, 22
during the compression stroke when the speed of the
exhaust camshaft 62 increases above a prescribed
speed. A detailed configuration of the compression re-
lease mechanism 70 will be described later.

[0050] The head cap 86 making up the oil supply sys-
tem 80 is arranged above the valve gear 60. The oil sup-
ply system 80 supplies oil to the internal space 62S (refer
to FIG. 6) of the exhaust camshaft 62 from the engine
startengine 1 start, to thereby pump oil into the compres-
sion release mechanism 70. In other words, the oil supply
system 80 feeds oil to the compression release mecha-
nism 70 by means of pressurized lubrication.

[0051] The oil supply system 80 supplies oil not only
to the compression release mechanism 70, but also sup-
plies oil to the outer surface of the intake camshaft 61,
and the exhaust camshaft 62. The supply of oil to these
outer surfaces maintains the smooth rotational driving of
the intake camshaft 61 and the exhaust camshaft 62.
The configuration of the compression release mecha-
nism 70 and the oil supply system 80 will be described
later.

[0052] Configuration of the Exhaust Camshaft 62 and
the Compression Release Mechanism 70

The configuration of the exhaust camshaft 62 and the
compression release mechanism 71 will now be de-
scribed with reference to the drawings. FIG. 6 is a cross-
sectional view (the cross-sectional view along E-E in FIG.
11) of the exhaust camshaft 62 and the compression re-
lease mechanism 70.FIG. 7 through FIG. 10 are separate
views of components that make up the compression re-
lease mechanism 70. FIG. 11 is a side view of the com-
pression release mechanism 70 while the engine 1 is
starting. FIG. 6 and FIG. 11 illustrate the state where the
exhaust camshaft 62 is rotating at less than a prescribed
speed while the engine 1 is stopped or the engine 1 is
starting.

[0053] In the description that follows, the direction in
which the shaft center AX of the exhaust camshaft 62
extends is called the "axial direction", and the direction
orthogonal to the shaft center AX is called the "radial
direction". The configuration of the exhaust camshaft 62
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and the compression release mechanism 70 will be de-
scribed below, and the operations of the compression
release mechanism 70 will be described later.

1. Configuration of the Exhaust Camshaft 62

[0054] The exhaust camshaft 62 includes a first end
621, a second end 622, a center portion 623, a through
hole 624, and a blocking plug 625.

[0055] Thesecond sprocket64 is attached onthe outer
periphery of the tip of the first end 621. As illustrated in
FIG. 6, the edge surface of the first end 621 is located
slightly inside the outer surface of the second sprocket
64. The first end 621 includes a first journal side surface
621 S.

[0056] The second end 622 is provided opposite the
first end 621 with the center portion 623 therebetween.
The two exhaust valve cams 62a that drive the pair of
first exhaust valves 53 are attached to the second end
622. The second end 622 includes a second journal side
surface 622S which is formed between the two exhaust
valve cams 62a.

[0057] The center portion 623 extends to the first end
621 and to the second end 622. The two exhaust valve
cams 62a that drive the pair of second exhaust valves
57 are attached to the center portion 623. The center
portion 623 includes a third journal side surface 623S
which is formed between the two exhaust valve cams
62a. A first oil inflow port OH1 and a second oil inflow
port OH2 are formed in the third journal side surface
623S. The first oil inflow port OH1 and the second oil
inflow port OH2 are arranged at symmetry site each other
about the shaft center AX. The oil supply system 80 (refer
to FIG. 3) pumps oil into the first oil inflow port OH1 and
the second oil inflow port OH2.

[0058] A pair of first pinholes PH1 is formed in the side
surface of the center portion 623 to be adjacent to the
exhaust valve cam 62a. The pair of first pinholes PH1
are arranged at symmetry site about the shaft center AX.
In other words, the pair of first pinholes PH1 are formed
on a straight line along the radial direction.

[0059] Similarly, a pair of second pinholes PH2 is
formed adjacent to the exhaust valve cam 62a at the
second end 622 near in the center portion 623. The pair
of second pinholes PH2 are arranged at symmetry site
about the shaft center AX. In other words, the pair of
second pinholes PH2 are formed on a straight line along
the radial direction.

[0060] The through hole 624 passes through the first
end 621, the second end 622, and the center portion 623
in the axial direction. A first opening 621P for the through
hole 624 is formed in the first end 621, and a second
opening 622P for the through hole 624 is formed in the
second end 622. When viewing the second sprocket 64
from the axial direction the first opening 621P is located
on the inside of a shaft bore 64S in the second sprocket
64 (refer to FIG. 11). The through hole 624 forms in the
internal space 62S that extends in the axial direction. A
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portion of the compression release mechanism 70 is
housed in the internal space 62S. Oil is pumped from the
first oil inflow port OH1 and the second oil inflow port
OH2 into the internal space 62S.

[0061] The blocking plug 625 is attached to the second
end 622 to plug the second opening 622P. A metal or
rubber cap may be used as the blocking plug 625. In the
present embodiment, the shaft center AX substantially
coincides with the vehicle width direction (that is the hor-
izontal direction) of the saddle type vehicle. When the
vehicle is stood up using a side stand, the second end
622 will be lower than the first end 621. The blocking plug
625 blocks the second opening 622P and therefore oil
will not flow out of the second opening 622P even when
the saddle type vehicle is stood up using a side stand.

2. Configuration of the Compression Release Mecha-
nism 70

[0062] The compression release mechanism 70 in-
cludes a first compression release shaft 71, a first com-
pression release pin 72, a second compression release
shaft 73, a second compression release pin 74, a first
weight portion 75, and a second weight portion 76. The
first compression release shaft 71 and the second com-
pression release shaft 73 constitutes a "compression re-
lease shaft portion" according to the present embodi-
ment, and the first compression release pin 72, and the
second compression release pin 74 constitute a "com-
pression release pin portion" according to the present
embodiment.

2-1. The First Compression Release Shaft 71 and the
Second Compression Release Shaft 72

[0063] The first compression release shaft 71 is ar-
ranged along the axial direction in the internal space 62S
as illustrated in FIG. 6. Further, the first compression re-
lease shaft 71 includes a base end 71a, a rod 71b, and
a disk 71c as illustrated in FIG. 7(a).

[0064] The base end 71ais arranged in the first open-
ing 621P of the exhaust camshaft 62. However, the outer
diameter of the base end 71 a is smaller than the inner
diameter of the through hole 624, and therefore there is
a gap between the outer peripheral surface of the base
end 71a and the inner peripheral surface of the exhaust
camshaft 62. As illustrated in FIG. 7(b), the end surface
of the base end 71a has an engagement groove 71d
formed thereon. The engagement groove 71d is linearly
formed along the radial direction.

[0065] Therod71bis coupled to the base end 71a and
extends in the axial direction. The rod 71b has a smaller
diameter than the base end 71 a and the disk 71 c.
[0066] The disk 71cis coupled to the tip end of the rod
71 b. The outer diameter of the disk 7 1 ¢ is substantially
equaltothe outer diameter of the base end 71a and there-
fore there is a gap between the outer peripheral surface
of the disk 71c and the inner peripheral surface of the
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exhaust camshaft 62. A projected catch 71e is formed
on the end surface of the disk 71c. As illustrated in FIG.
7(c), the projected catch 71e is arranged at a location
deviated from the shaft center AX. A coupling groove 71f
is formed in the side surface of the disk 71c as illustrated
in FIG. 7(c). The coupling groove 71f is formed to pass
through the disk 71c in the axial direction. The coupling
groove 7 1fis formed at a location away from the projected
catch 71e along a circumferential direction with the shaft
center AX as the center.

[0067] The first compression release pin 72 is rod-
shaped. As illustrated in FIG. 6 the first compression re-
lease pin 72 is adjacent to the exhaust valve cam 62a.
The first compression release pin 72 is inserted in the
pair of first pinholes PH1 formed in the exhaust camshaft
62. The first compression release pin 72 protrudes to the
outside from each of the pair of first pinholes PH1. As
illustrated in FIG. 8, a recessed catch 72a is formed in
the side surface of the first compression release pin 72.
The recessed catch 72a engages with the projected
catch 71e on the first compression release shaft 71. The
tip end surface 72e of the first compression release pin
72 is subjected to curved surface machining.

2-2. The Second Compression Release Shaft 73 and the
Second Compression Release Pin 74

[0068] Asillustrated in FIG. 6 the second compression
release shaft 73 is arranged in the internal space 62S
along the axial direction. The second compression re-
lease shaft 73 includes a base end 73a, a rod 73b, and
a disk 73c, as illustrated in FIG. 9(a).

[0069] The base end 73a is arranged to face the disk
71c of the first compression release shaft 71. The base
end 73a and the disk 71c have the first compression re-
lease pin 72 arranged therebetween. The outer diameter
of the base end 73a is smaller than the inner diameter
of the through hole 624 and therefore there is a gap be-
tween the outer peripheral surface of the base end 73a
and the inner peripheral surface of the exhaust camshaft
62. A coupling pin 73d is formed on the end surface of
the base end 73a. The coupling pin 73d is arranged at a
location eccentric to the shaft center AX as illustrated in
FIG. 9(b). The coupling pin 73d extends from the end
surface of the base end 73a toward the first compression
released shaft 71. The coupling pin 73d passes next to
the first compression release pin 72 to be inserted into
the coupling groove 71f of the first compression release
shaft 71.

[0070] Therod 73bis coupled to the base end 73a and
extends in the axial direction. The rod 73b has a smaller
diameter than the base end 73a and the disk 73c. The
first oil inflow port OH1 and the second oil inflow port
OH2 are located at the sides of the rod 73b.

[0071] The disk 73cis coupled to the tip end of the rod
73b. The outer diameter of the disk 73c is substantially
equalto the outer diameter of the base end 73a and there-
fore there is a gap between the outer peripheral surface
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of the disk 73c and the inner peripheral surface of the
exhaust camshaft 62. As illustrated in FIG. 9(c), a pro-
jected catch 73e is formed on the end surface of the disk
73c.

[0072] The second compression release pin 74 is rod-
shaped. As illustrated in FIG. 6, the second compression
release pin 74 is adjacent to the exhaust valve cam 62a.
The second compression release pin 72 is inserted into
the pair of second pinholes PH2 formed in the exhaust
camshaft 62. The second compression release pin 74
protrudes outside from each of the pair pinholes PH2. As
illustrated in FIG. 10, a recessed catch 74a is formed in
the side surface of the second compression release pin
74. The projected catch 73e in the second compression
release shaft 73 engages with the recessed catch 74a.
The tip end portion 74e of the second compression re-
lease pin 74 may be subject to curved surface machining.

2-3. The First weight portion 75 and the Second weight
portion 76

[0073] The first weight portion 75 and the second
weight portion 76 are located between the inner wall sur-
face of the engine 1 and the second sprocket 64 (refer
to FIG. 3). The first weight portion 75 and the second
weight portion 76 are near the inner wall surface of the
engine 1 and abut the second sprocket 64.

[0074] As illustratedin FIG. 11, the first weight portion
75 includes a firstweighted body 75a, a first support shaft
75b, a first return spring 75c, a first slot 75d, and a first
drive pin 75e.

[0075] The first weighted body 75a is arranged on the
outer surface of the second sprocket 64. The first weight-
ed body 75a is a stepped plate-like component formed
in a fan shape or a bladed sickle shape. The first step
75a1 of the first weighted body 75a is rotatably supported
on the first support shaft 75b while being capable of ro-
tating with the first drive pin 75e inserted therethrough.
The second step 75e of the first weighted body 75a is
arranged to avoid the first support shaft 75b, and an an-
chor bolt 62a which secures the second sprocket 64 to
the exhaust camshaft 62.

[0076] The first support shaft 75b is arranged at a lo-
cation away from the shaft center AX. The first support
shaft 75b has a first shaft 75P as the center which is
parallel to the shaft center AX. The first support shaft 75b
rotatably supports the first weighted body 75a with the
first shaft 75P as the center.

[0077] The first return spring 75¢ couples the second
sprocket 64 and the first weighted body 75a. The first
return spring 75c¢ biases the first weighted body 75a and
keeps the first weighted body 75a in the initial position
illustrated in FIG. 11. However, as is later described, the
biasing force of the first return spring 75c¢ is smaller than
the centrifugal force applied to the first weighted body
75a after the engine 1 starts.

[0078] The first slot 75d is formed in the first weighted
body 75a along a direction obliquely intersecting with the
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radial direction. A stop 64b protruding from the outer sur-
face of the second sprocket 64 is inserted into the first
slot 75d. The range of rotation of the first weighted body
75a is defined by the stop 64b coming into contact with
the inner surface of the first slot 75d.

[0079] The first drive pin 75e is inserted into the first
weighted body 75a. The first drive pin 75e is arranged
near the shaft center AX. The first drive pin 75e protrudes
toward the first opening 621P of the exhaust camshaft
62. The tip end portion of the first drive pin 75e engages
with the engagement groove 71d in the first compression
release shaft 71.

[0080] AsillustratedinFIG. 11, the second weight por-
tion 76 includes a second weighted body 76a, a second
support shaft 76b, a second return spring 76c, a second
slot 76d, and a second drive pin 76e. The second weight
portion 76 is configured in the same manner as the first
weight portion 75. The second weight portion 76 is ar-
ranged at a location rotated 180° about the shaft center
AX from the first weight portion 75. Therefore the second
weighted body 76a is arranged point-symmetrically to
the first weighted body 75a about the shaft center AX.

Operation of the Compression Release Mechanism 70

[0081] The operation of the compression release
mechanism 70 will be described with reference to the
drawings. FIG. 12 is a side view of the compression re-
lease mechanism 70 after the engine 1 has started. FIG.
13 is a cross-sectional view along C-C in FIG. 6. FIG. 14
is a cross-sectional view along D-D in FIG. 6. FIG. 13(a)
and FIG. 14(a) illustrate when the engine 1 is stopped or
is starting, namely, when the exhaust camshaft 62 is ro-
tating below a prescribed speed. FIG. 13(b) and FIG. 14
(b) illustrate when the engine 1 has started, namely when
the exhaust camshaft 62 is rotating above a prescribed
speed.

[0082] First, the firstand second weight portioned bod-
ies 75a, 76a are kept at an initial position by the biasing
of the first and second return springs 75c, 76¢ while the
exhaust camshaft 62 rotates below the prescribed speed
(refer to FIG. 11).

[0083] Atthistime, as illustrated in FIG. 13(a), the first
compression release pin 72 protrudes further out than
the exhaust valve cam 62a, and the tip end portion 72E
of the first compression pin 72 presses on the second
exhaust valve lifter 58. Hereby, the second exhaust valve
57 is open during the compression stroke, releasing ex-
haust air from the second cylinder 22.

[0084] Inthe same manner, asillustratedin FIG. 14(a),
the second compression release pin 74 protrudes further
out than the exhaust valve cam 62a, and the tip end por-
tion 74E of the second compression release pin 74 press-
es the first exhaust valve lifter 54. Hereby, the first ex-
haust valve 53 is open during the compression stroke
releasing exhaust air from the first cylinder 21.

[0085] Next, when the speed of the exhaust camshaft
62 increases and grows larger than a prescribed speed,
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the centrifugal force applied to the firstand second weight
portioned bodies 75a, 76a grows larger than the biasing
force of the first and second return springs 75c, 76¢. The
centrifugal force thus causes the first and second weight
portioned bodies 75a, 76a to move outward with the first
and second support shafts 75b, 76b as the center until
the stop 64b comes into contact with the inner surface
of the first slot 75d.

[0086] When the first and second weight portioned
bodies 75a, 76a move, the first and second drive pins
75e, 76e attached to the first and second weight por-
tioned bodies 75a, 76a rotate about the shaft center AX.
When the first and second drive pins 75e, 76e rotate, the
first compression release shaft 71 which is engaged with
the first and second drive pins 75e, 76e rotates about the
shaft center AX. When the first compression release shaft
71 rotates, the second compression release shaft 73
which is coupled to the first compression release shaft
71 via the coupling pin 73d (refer to FIG. 9) rotates about
the shaft center AX.

[0087] Atthispoint, when the first compression release
shaft 71 rotates, the first compression release pin 72
which is engaged with the projected catch 71e of the first
compression release shaft 71 withdraws from the second
exhaust valve lifter 58 as illustrated in FIG. 13(b). That
is, the first compression release pin 72 retreats further
inward than the exhaust valve cam 62a and the tip end
portion 72E of the first compression release pin 72 ceas-
es to be in contact with the second exhaust valve lifter
58. Hereby, the second exhaust valve 57 is closed during
the compression stroke, and the second cylinder 22 re-
turns to a normal compression state.

[0088] Inthe same manner when the second compres-
sion release shaft 73 rotates, the second compression
release pin 74 which is engaged with the projected catch
73e of the second compression release shaft 73 with-
draws from the first exhaust valve lifter 54. That is, the
second compression release pin 74 retreats further in-
ward than the exhaust valve cam 62a, and the tip end
portion 74E of the second compression release pin 74
ceases to be in contact with the first exhaust valve lifter
54. Hereby, the first exhaust valve 53 is closed during
the compression stroke and the first cylinder 21 returns
to a normal compression state.

[0089] As above described, the compression release
mechanism 70 reduces the compression pressure inside
the first and second cylinders 21, 22 when the engine 1
cranks, and returns the inside of the first and second
cylinders 21, 22 to a normal compression state as the
engine 1 starts.

Configuration of the Oil Supply System 80

[0090] The oil supply system 80 will be described with
reference to the drawings. FIG. 15is a schematic diagram
illustrating a configuration of the oil supply system 80.
FIG. 16 is the main component exploded view in FIG. 3
illustrating a partial cross-sectional view of the oil supply
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system 80. FIG. 17 is a cross-sectional view along F-F
in FIG. 16. Finally FIG. 16 corresponds to the cross-sec-
tional view along G-G in FIG. 17.

[0091] The oil supply system 80 includes an oil pump
81, an external oil passage 82, a gasket 83, and a bearing
portion 84.

[0092] The oil pump 81 is housed inside the crankcase
10. The oil pump 81 takes up oil from an oil tank (not
shown) and pumps the oil into the external oil passage 82.
[0093] The external oil passage 82 is formed inside the
crankcase 10, the cylinder block 20, and the cylinder
head 30. The external oil passage 82 extends to the oil
pump 81 and an internal oil passage 90. The oil pumped
from the oil pump 81 is supplied to the bearing portion
84 by way of the external oil passage 82. The external
oil passage 82 is also connected to the intake camshaft
61.

[0094] The gasket 83 is provided partway along the
external oil passage 82. The gasket 83 functions to re-
strict the oil flow along the external oil passage 82. By
restricting the oil flow, the pressure of the oil supplied to
the internal oil passage 90 can be kept constant even
when the displacement of the oil pump 81 fluctuates.
[0095] The bearing portion 84 rotatably supports the
journal of the exhaust camshaft 62. The bearing portion
84 includes the above described head cap 86, and journal
bearings 85a, 85b, 85c.

[0096] As illustrated in FIG. 17, the head cap 86 in-
cludes in the cross-section orthogonal to the axial direc-
tion: a beam 87 with a bellflower cross-sectional outline,
arches 88a, 88b, 88c connected at the lower portion of
the beam 87 and having a gate-like cross-sectional out-
line, and internal oil passage 90 and first through third oil
supply ports 84a - 84c. Asillustrated in FIG. 16, he arches
88a, 88b, 88c are formed along the axial direction with
gaps therebetween, atlocations corresponding to the first
journal side surface 621 S, the second journal side sur-
face 6228, and the third journal side surface 623S re-
spectively in that order. The arches 88a, 88b, 88c each
have a recess 88s formed thereon, and each recess 88S
is a half-circle in a cross-section orthogonal to the axial
direction (referto FIG. 17). The head cap 86 is connected
to the top surface of the cylinder head 30.

[0097] The journal bearings 85a, 85b, 85¢c are each
made up of the arches 88a, 88b, 88c, and the shaft sup-
port groove 30a on the top surface of the cylinder head
30. The journal bearings 85a, 85b, 85c¢ include perfect
circular holes 89 which are constituted by the respective
recesses 88S in the arches 88a, 88b, 88c, and the shaft
support groove 30a; the circular holes 89 rotatably sup-
port the exhaust camshaft 62 which is inserted therein.
[0098] The internal oil passage 90 is provided with a
semicircular passage 91, afirstintroductory passage 92,
a second introductory passage 93, a main passage 94,
a secondary branch passage 95, and a central branch
passage 96.

[0099] The semicircular passage 91 extends along the
exhaust camshaft 62 near the second sprocket 64 into a
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semicircular arc. The semicircular passage 91 commu-
nicates with the external oil passage 82.

[0100] The first introductory passage 92 extends from
the upper portion of the semicircular passage 91 along
the axial direction and extends away from the sprocket
64.

[0101] The second introductory passage 93 extends
from the upper portion of the first introductory passage
92 toward the beam 87.

[0102] The main passage 94 communicates with the
second introductory passage 93 and extends through the
beam 87 in the axial direction. The main passage 94 ex-
tends from one end of the beam 87 to the other end of
the beam 87 so as to be located above the arches 88a,
88b, 88c. The main passage 94 is provided with an em-
bedded plug 97 on one end.

[0103] The secondary branch passage 95 extends ra-
dially from the main passage 94 and communicates with
the second oil supply port 84 which is formed in the recess
88S in the arch 88b.

[0104] The central branch passage 96 extends radially
from the main passage 94 and communicates with the
third oil supply port 84c (oil supply port) formed in the
recess 88S in the arch 88c. An oil pool 88x further re-
cessed towards the main passage 94,and shaped into a
circular arch when viewed in a cross-section orthogonal
to the axial direction is formed in the recess 88S.
[0105] The first oil supply port 84 links the end portion
of the first introductory passage 92 with the oil pool 88x
in the arch 88a. The oil flowing out from the first oil supply
port 84a to the journal bearing 85a lubricates the first
journal side surface 621 S.

[0106] The second oil supply port 84b opens into the
oil pool 88X in the recess 88S of the arch 88b, and faces
the second journal side surface 622S on the exhaust
camshaft 62. The oil flowing out from the second oil sup-
ply port 84b to the journal bearing 85b lubricates the sec-
ond journal side surface 6228S.

[0107] The third oil supply port 84c opens into the oil
pool 88X in the recess 88S of the arch 88c, and faces
the third journal side surface 623S on the exhaust cam-
shaft 62. The oil flowing out from the third oil supply port
84c lubricates the third journal side surface 623S, while
being pumped into the internal space 62S from the first
and second oil inflow ports OH1, OH2 formed in the third
journal side surface 623S. The third oil supply port 84c
faces the second journal side surface 622S on the ex-
haust camshaft 62. The oil flowing from the third oil supply
port 84c lubricates the second journal side surface 6225.
[0108] The oil pumped from the first and second oil
inflow ports OH1, OH2 into the internal space 62S lubri-
cates the first and second compression release shafts
71,73 and the first and second compression release pins
72, 74 while gradually filling the internal space 62S.
Thereafter when the internal space 62S is filled with all,
the second opening 622P is blocked with the blocking
plug 625, and therefore the oil pumped in is pushed out
from the first opening 621P. The oil pushed out from the
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firstopening 621P spreads out through the gaps between
the second sprocket 64, and the first and second weight
portioned bodies 75a, 76a due to centrifugal force. Ac-
cordingly, between the second sprocket 64, and the first
and second weight portioned bodies 75a, 76ais lubricat-
ed.

Overall configuration of the saddle type vehicle 100

[0109] Anoverall configuration of a saddle type vehicle
100 in which the above-described engine 1 is mounted
will be described with reference to the drawings. FIG. 18
is a side view of the saddle type vehicle 100.

[0110] The saddle type vehicle 100 is a motorcycle. As
illustrated in FIG. 18, the saddle type vehicle 100 is pro-
vided with a frame 110, a front fork 120, a front wheel
130, a swingarm 140, a rear wheel 150, and the engine 1.
[0111] Theframe 110includes ahead pipe 111, afront
frame 112, and a pair of down tubes 113, 113. The head
pipe 111 is arranged at the vehicle center in the width
direction of the vehicle. The head pipe 111 extends ver-
tically. The front frame 112 extends rearward and down-
ward from the head pipe 111. The front frame 112 is
arranged to surround the engine 1 from above and be-
hind. The lower end portion of the front frame 112 is cou-
pled to the engine 1. The pair of down tubes 113, 113 is
connected to the head pipe 111 below the front frame
112. The respective down tubes 113, 113 extends rear-
ward and downward from the head pipe 111 and extend
away from each other. The rear end portion of each of
the down tubes 113, 113 is coupled to the front portion
of the engine 1.

[0112] The head pipe 111 rotatably supports the front
fork 120. The front wheel 130 is rotatably supported at
the lower end portion of the front fork 120.

[0113] The swingarm 140 is pivotally supported at the
lower end portion of the front frame 112. The rear wheel
150 is rotatably supported at the rear end portion of the
swingarm 140.

[0114] The engine 1is supported by the lower end por-
tion of the front frame 112, and by the respective rear
end portion of the down tubes 113, 113.

Operations and Effects

[0115] (1) The engine 1 according to the present em-
bodiment is provided with a compression release mech-
anism 70 and an oil supply system 80. The compression
release mechanism 70 is attached to an exhaust cam-
shaft 62 attached thereto. When the exhaust camshaft
62 is rotating below a prescribed speed, the compression
release mechanism 70 drives a pair of first exhaustvalves
53, and a pair of second exhaust valves 57 via four ex-
haust valve cams 62a to release exhaust from the first
and second cylinders 21, 22. The oil supply system 80
supplies oil to the internal space 62S of the exhaust cam-
shaft 62 and pumps oil into the compression release
mechanism 70.
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[0116] In this manner the compression release mech-
anism 70 may be supplied with oil using pressurized lu-
brication, and thereby reducing the amount of mechani-
cal noise generated by the compression release mech-
anism 70. Accordingly, it is possible to prevent the me-
chanical noise from the compression release mechanism
70 from standing out even when the engine 1 is rotating
at a low speed and there is little drive sound.

[0117] Additionally, if a non-pressurized lubrication
method is employed where splashes of oil are scattered
inthe compressionrelease mechanism 70, the oil splash-
es bounce off and therefore the compression release
mechanism 70 cannot be effectively lubricated. Where-
as, in the engine according to the present embodiment
the nooks and crannies of the compression release
mechanism 70 can be effectively lubricated using pres-
surized lubrication.

[0118] (2) The compression release mechanism 70 in-
cludes the first and second weight portions 75, 76, the
first and second compression release shafts 71, 73 ar-
ranged in the internal space 62S, and the first second
compression release pins 72, 74. The first and second
weight portions 75, 76 move in accordance with the cen-
trifugal force that occurs when the exhaust camshaft 62
rotates at a speed greater than a prescribed speed. The
firstand second compression release shafts 71, 73 rotate
in response to the movement of the first and second
weight portions 75, 76. The first and second compression
release pins 72, 74 withdraw from the pair of first exhaust
valve lifters 54, and the pair of second exhaust valve
lifters 58 in response to the rotation of the first and second
compression release shafts 71, 73.

[0119] In this manner, the first and second compres-
sion release pins 72, 74 can be forcibly withdrawn in re-
sponse to the exhaust camshaft 62 rotating greater than
aprescribed speed. Therefore, after the engine 1 is start-
ed, the cylinders in the engine 1 may be properly and
quickly returned to a normal compression state.

[0120] (3) The exhaust camshaft 62 includes the first
oil inflow port OH1 formed in the side surface 623 S in
the center portion 623. The oil supply system 80 supplies
oil to the internal space 62S via the first oil inflow port
OH1.

[0121] In this manner, given that oil is supplied from
the first oil inflow port OH1 formed in the center portion
62S of the exhaust camshaft 62, the internal space 62S
can be efficiently filled with oil. Once the internal space
isfilled, the oil is pumped from the first oil inflow port OH1,
and therefore the oil will flow toward the first and second
weight portions 75, 76 even though the first oil inflow port
OH1 is formed in the center portion 623.

[0122] Additionally, it is the journal bearing 85c that
supports the central portion 623 of the exhaust camshaft
62 which functions to supply oil (referred to below as
having a low noise oil supply function) to the first oil inflow
port OH 1, and the second will support OH 2, not the
journal bearings 85a, 85b which support the firstend 621,
and the second end 622 of the exhaust camshaft 62.
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Usually the bearing for the center portion 623 (journal
bearing 85c) has a relatively small operation load com-
pared to the bearings at the shaft end portions (the first
end 621, and the second end 622). In other words, it is
not the journal bearings 85a, 85b requiring the relatively
larger amount of lubrication, but the journal bearing 85¢
that permits a relatively low amount of lubrication which
has the low noise oil supply function, and therefore it is
possible to ensure the lubricating performance for all the
journal bearings 85a, 85b, and 85c¢, while pumping oil to
the compression release mechanism 70.

[0123] Thejournalbearing 85hasalow noise oil supply
function, and therefore facilitates adjustment of the oil
pressure on the bearing 84, so that oil may be quickly
supplied to the compression release mechanism 70 dur-
ing the start of the engine. For example, if the first oil
inflow port OH1 were formed in the first journal side sur-
face 621S ofthe firstend 621, and only the journal bearing
85a were given the low-noise oil supply function, it would
be difficult to adjust the oil pressure to the journal bear-
ings 85b, 85c¢. Furthermore if the first oil inflow port OH1
were formed in the second journal side surface 622S on
the second end 622, and only the journal bearing 85b
were given the low noise oil supply function, oil would
flow out from the first oil inflow port OH1 which would be
positioned downward when the side stand is used while
the engine is stopped, thereby drastically reducing the
amount of oil in the internal space 62S. Therefore, when
the engine starts, because a sufficient amount of oil is
supplied to the compression release mechanism 70 after
the internal space 62S is filled with oil, it takes time for
oil to be supplied to the first weight portion 75, and the
second weight portion 76 in particular. According to the
configuration of the present embodiment, the journal
bearing 85c¢ has the low noise oil supply function, which
therefore facilitates adjusting the oil pressure of the bear-
ing portion 84, and allows the compression release
mechanism 70 to be quickly supplied with oil when the
engine starts.

[0124] (4) The exhaustcamshaft 62 includes a second
oil inflow port OH2 facing the first oil inflow port OH1
about the access center AX.

[0125] Inthismanner, oil may be continuously supplied
from the two opposing oil inflow ports OH1, OH2 allowing
for stable supply of oil compared to the case where oil is
discreetly supplied from only the first oil inflow port OH1.
[0126] (5) The first and second weight portions 75, 76
are in contact with the second sprocket 64.

[0127] Given that the first and second weight portions
75, 76 abutting the second sprocket 64 will tend to gen-
erate mechanical noise, pressurized lubrication is partic-
ularly effective for suppressing the mechanical noise.
[0128] (6) The first opening 621P in the exhaust cam-
shaft 62 is positioned inside the shaft bore 64S of the
second sprocket 64, when the second sprocket 64 is
viewed from the axial direction.

[0129] Therefore, oil will flow from the first opening
621P, and the centrifugal force will allow oil to be effi-
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ciently supplied to the areas between the first and second
weight portions 75, 76, and the second sprocket 64.
[0130] (7) The first and second weight portions 75, 76
are positioned between the inner wall surface of the en-
gine 1, and the second sprocket 64.

[0131] Inthis manner, the first and second weight por-
tions 75, 76 may be effectively lubricated using pressu-
rized lubrication even when it is difficult to supply oil to
the first and second weight portions 75, 76 which are
sandwiched between the inner wall surface of the engine
1 and the second sprocket 64.

[0132] (8) The exhaust camshaft 62 includes a block-
ing plug 625 that closes the second opening 622P formed
in the second end 622 of the exhaust camshaft.

[0133] Therefore it is possible to prevent oil from flow-
ing out from the second opening 622P even if the second
opening 622P faces downward when the saddle type ve-
hicle is made to stand by itself using a side stand.
[0134] Furthermore, closing the second opening 622P
causes the oil pumped into the internal space 62S of the
exhaust camshaft 62 to flow from the first opening 621P.
In other words, a large amount of oil flows toward the
second sprocket 64 which is arranged near the first open-
ing 621P. Therefore it is possible to apply a sufficient
amount of oil to the first and second weight portions 75,
76, and the second sprocket 64 which tend to generate
mechanical noise.

[0135] (9) The oil supply system 80 includes a bearing
portion 84 that supports the exhaust camshaft 62. The
bearing portion 84 includes an internal oil passage 90
formed on the inside, and a second oil supply port 84b
facing the first oil inflow port OH1.

[0136] In this manner, given that a commonly used oil
supply system 80 may be used to pump oil to lubricate
the outer surface ofthe exhaustcamshaft 62, itis possible
to control an increase in the number of parts used by
adopting the pressurized lubrication method.

[0137] (10) The compression release shaft portion ac-
cordingto the presentembodimentincludes first and sec-
ond compression release shafts 71, 73, and the com-
pression release pin portion according to the presentem-
bodiment includes first and second compression release
pins 72,74.

[0138] Therefore it is possible to synchronize the op-
erations of the firstand second compression release pins
72, 74 in the two-cylinder engine 1.

[0139] (11) The first weight portion 75 includes a first
weighted body 75a, and a first support shaft 75b. The
second weight portion 76 includes the second weighted
body 76a, and the second support shaft 76b. The second
weighted body 76a is arranged point-symmetrically to
the first weighted body 75a about the shaft center AX.
[0140] In this manner, it is possible to rotate the ex-
haust camshaft 62 in a well-balanced manner using the
first and second weight portioned bodies 75a, 76a, and
therefore the compression release mechanism 70 may
be driven smoothly compared to a case where only a
single weighted body is used to drive the exhaust cam-
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shaft 62.

[0141] Other Embodiments While the present inven-
tion has been described by way of the above-mentioned
embodiment, the statements and drawings which are one
portion of this disclosure should not be taken as limita-
tions on the invention. Various substitute embodiments,
working examples, and practical features should be clear
to persons skilled in the art from this description.

[0142] In the above mentioned embodiment, the en-
gine 1 is two-cylinder, four-cycle engine having four
valves in a DOHC configuration, however, the number
of valve and number of cylinders may be freely config-
ured.

[0143] Inthe above mentioned embodiment, the com-
pression release mechanism 70 includes the first and
second weight portions 75, 76, however, the compres-
sion release mechanism 70 may include just the first
weight portion 75.

[0144] In the above mentioned embodiment, the first
and second oil inflow ports OH1, OH2 are formed in the
center portion 623 of the exhaust camshaft 62, however,
the first and second oil inflow ports OH1, OH2 may be
formed in the first end 621, or the second end 622.
[0145] In the above mentioned embodiment, the ex-
haust camshaft 62 includes the first and second oil inflow
ports OH1, OH2, however, the exhaust camshaft 62 may
include just the first oil inflow port OH1.

[0146] In the above mentioned embodiment the ex-
haust camshaft 62 includes a blocking plug that closes
the second opening 622P, however the second opening
622P may remain unclosed. More specifically, if the sec-
ond end 622 is not lowered when the saddle type vehicle
is stood up onits own using a side stand, there is no need
to include the blocking plug in the exhaust camshaft 62.
[0147] Inthe above mentioned embodiment, details of
the shape of the components making up the compression
release mechanism 70 was described with reference to
FIG. 7 through FIG. 10; however, the shape of the com-
ponents making up compression release mechanism 70
may be freely changed. For example, various modifica-
tions may be made to the method of coupling the first
compression release shaft 71 and the first compression
release pin 72, the method of coupling the first compres-
sion release shaft 71 and the second compression re-
lease shaft 73, and the method of engaging the first and
second drive pins 75e, 76e with the engagement groove
71d.

[0148] Inthe above mentioned embodiment, a detailed
configuration of the oil supply system 80 was described
with reference to FIG. 15 through FIG. 17, however the
constituent elements of the oil supply system 80 may be
freely changed. Various modifications may be made to
the cross-sectional shape and direction of extension of
the passages in particular.

[0149] In this way it is obvious that the present inven-
tion may include various embodiments and so forth that
are not described here. Accordingly, the technical scope
of the present invention is defined by the characterizing
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features of the invention as set forth in the scope of the
claims which are properly supported by the above de-
scription.

Industrial Applicability

[0150] According to the present invention the noise
from the compression release mechanism can be sup-
pressed and therefore the presentinvention is applicable

in the field of engines and saddle type vehicles.

Reference Numerals

[0151]

1 Engine

20 Cylinder block

21 First cylinder

23 First piston

22 Second cylinder

24 Second piston

30 Cylinder head

50 Valve train

53 First exhaust valve

54 First exhaust valve lifter
57 Second exhaust valve
58 Second exhaust valve lifter

60 Valve gear

62 Exhaust cam shaft
62a Exhaust valve cam
62S Internal space

623 Center portion

623S  Third journal surface
OH1 First oil inflow port
OH2 Second oil inflow port
PH1 First pinhole

PH2 Second pinhole
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624 Through hole

621P  First port

622P  Second port

64 Second sprocket

70 Compression release mechanism
71 First compression release shaft
72 First compression release pin

73 Second compression release shaft
74 Second compression release pin
75 First weight portion

76 Second weight portion

80 Oil supply system

84 Bearing portion

90 Internal oil passage

84a First oil supply port

84b Second oil supply port

84c Third oil supply port

Claims

1. An engine (1) comprising:

2,

a cylinder (21, 22) housing a piston (23, 24);
an exhaust valve (53, 57) configured to release
or block exhaust flow from the cylinder (21, 22);
an exhaust camshaft (62) having a hollow struc-
ture, the exhaust camshaft (62) including a valve
cam (62a) for driving the exhaust valve (53, 57);
a compression release mechanism (70) at-
tached to the exhaust camshaft (62), the com-
pression release mechanism (70) configured to
release exhaust flow from the cylinder (21, 22)
by driving the exhaust valve (53,57) viathe valve
cam (62a) when the exhaust camshaft (62) ro-
tates below a prescribed speed; and an oil sup-
ply system (80) configured to pump oil into the
compression release mechanism (70) by sup-
plying oil to an internal space of the exhaust
camshaft (62).

The engine (1) according to claim 1 further compris-
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ing:

an exhaust valve lifter (54, 58) driven by the
valve cam (62a), the exhaust valve lifter (54, 58)
configured to open and close the exhaust valve
(53, 57); wherein

the compression release mechanism (70) in-
cludes a weight portion (75, 76), a compression
release shaft portion (71, 73), and a compres-
sion release pin portion (72, 74),

the weight portion (75, 76) configured to move
due to centrifugal force when the exhaust cam-
shaft (62) rotates at a speed greater than the
prescribed speed;

the compression release shaft portion (71, 73)
arranged inside the internal space of the exhaust
camshaft (62), the compression release shaft
portion (71, 73) configured to rotate in response
toamovement of the weight portion (75, 76); and
the compression release pin portion (72, 74) ar-
ranged to protrude from a pinhole (PHI) formed
in a side surface of the exhaust camshaft (62)
to abut the exhaust valve lifter (54, 58),

the compression release pin portion (72, 74)
configured to withdraw from the exhaust valve
lifter (54, 58) in response to arotation of the com-
pression release shaft portion (71, 73).

3. The engine (1) according to claim 2, wherein

the exhaust camshaft (62) includes a first end (621),
a second end (622), a center portion (623), and a
first oil inflow port (OH1) formed in a side surface of
the center portion (623); and

the oil supply system (80) is configured to supply oil
to the internal space from the first oil inflow port
(OH1).

The engine (1) according to claim 3, wherein

the exhaust camshaft (62) includes a second oil in-
flow port (OH2) disposed opposite to the first oil in-
flow port (OH1) with a shaft center of the exhaust
camshaft (62) located in-between as a reference;
and

the oil supply system (80) is configured to supply oil
to the internal space from the second oil inflow port
(OH2).

The engine (1) accordingto claim 3 or claim 4, where-
in

the exhaust camshaft (62) includes a sprocket (64)
secured to the first end (621); and the weight portion
(75, 76) is attached to the sprocket (64) and is in
contact with the sprocket (64).

The engine (1) according to claim 5, wherein

an opening formed in the first end (621) of the ex-
haust camshaft (62) is positioned inside a shaft bore
(64S) of the sprocket (64) when the sprocket (64) is
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viewed from an axial direction of the exhaust cam-
shaft (62), the shaft bore (64S) opening on a central
axis of the sprocket (64).

The engine (1) according to claim 5 or 6, wherein

the weight portion (75, 76) is located between the
sprocket (64) and an inner wall surface of the engine
case, the inner wall surface facing the sprocket (64).

The engine (1) according to any one of claims 3 to
7, wherein

the exhaust camshaft (62) includes a blocking plug
(625) which closes an opening (622P) formed in the
second end (622) of the exhaust camshaft (62).

The engine (1) according to any one of claims 3 to
8, wherein

the oil supply system (80) includes a bearing portion
(84) which supports the exhaust camshaft (62); and
the bearing portion (84) includes an internal oil pas-
sage (90) and an oil supply port (84a), the internal
oil passage (90) formed in the bearing portion (84),
the oil supply port (84a) facing the first oil inflow port
(OH1).

The engine (1) according to any one of claims 2 to
9, wherein

the compression release shaft portion (71, 73) in-
cludes a plurality of compression release shafts (71,
73) coupled in an axial direction of the exhaust cam-
shaft (62); and

the compression release pin portion (72, 74) includes
a plurality of compression release pins (72, 74) cou-
pled respectively to the plurality of compression re-
lease shafts (71, 73).

The engine (1) according to any one of claims 5 to
10, wherein

the weight portion (75, 76) includes a first support
shaft (75b), a first weighted body (75a), a second
support shaft (76b), and a second weighted body
(76a),

the first support shaft (75b) parallel to a shaft center
of the exhaust camshatft (62);

the first weighted body (75a) configured to rotate
about the first support shaft (75b), the first weighted
body (75a) formed as a fan shape;

the second support shaft (76b) parallel to the shaft
center, the second support shaft (76b) arranged
symmetrically to the first support shaft (75b) about
the shaft center;

the second weighted body (76a) configured to rotate
about the second support shaft (76b), the second
weighted body (76a) formed as a fan shape; and
the first weighted body (75a) and the second weight-
ed body (76a) arranged point-symmetrically about
the shaft center.
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12. A saddle type vehicle comprising: an engine (1) ac-
cording to claims 1; and
a vehicle frame supporting the engine (1).
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