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An actuator switches the position of a switching pin member between a first position
and a second position by pressurizing the switching pin member in the axial
direction of a cam shaft. At least a portion of the switching pin member overlaps with
a head cover when viewed from the axial direction of the cam shaft. The actuator

[57] | Abstract:

is arranged on the opposite side to a cam chain chamber with regard to the cam
shaft in the axial direction of the cam shaft. The actuator is arranged outside of an
engine. The actuator is positioned more to the head cover side than an end section
of a cylinder head.




oA &

ENGINE
DESCRIPTION .

N
Technical Field -
The present invention relates to an engine.

Background Art )

-
ol

A variable valve gear is known where switching between linking or ﬁﬂ"":t'::,

-~

linking of a plurality of roéker arms is possible by a pin member which links thé:{;’ )
rocker arms being directly bressurized by an actuator. For example, in an - .
engine described in Japan Patent Laid-open Patent Publication JP-A-2012-777441, {;
a drive shaft of an actuator is arranged at an engaging surface of a cylinder head

and a head cover. The actuator is attéched to the cylinder head and the head

cover. In addition, a rod which is driven by the actuator and pressurizes the pin
member is arranged so as to pass through the cylinder head and is supported by

the cylinder head.
| -~ SUMMARY OF INVENTION

Technical Problem

In the engine described above, a variable valve gear is realized with a

simple mechanism by adopting a configuration where the pin member is directly
pressurized by the actuator. In addition, since members which are moved by the
actuator are féw in number and these members are small, it is sufficient of drive

force, which is demanded from the actuator, is small.. As a result, it is possible
to reduce the size of the actuator. Due to-this, it is possible to suppress an
increase in size of the engine even if an actuator is attached to a side surface of .
the engine_in the axial direction of a cam shaft.

In addition, in the engine described above,’é cbmplicated:mechanism for: -

transferring. ac’_ciornsAorf the actuator to the pin member-is-not necessary.- -As a

result, it is possible to arrange the actuator at a position which is closer to the pin
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~ »member in the axial direction of the cam shaft. Furthermore, the actuator is

'+ .artanged-on the opposite side to a cam chain with regard to the cam shaft. Asa

i result;-it is possible to arrange the actuator at a pos_ition which is close to the pin

~-member.compared to a case where the actuator is arranged on the same side as

-the:cam:chain. In this manner, it is possible to shorten the length of the rod by

- the actuator being arranged at a position which is close to the pin member.

* When:_-.th,e.length of the rod is shortened, it is possible to reduce the size of the

. :actuator.since the drive force for driving the rod is smaller.
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=+, .+ However, when the actuator is arranged at a position which is close to

the .pin- member, the actuator is arranged at a position which is close to a

-combustion chamber. In this case, the effect of heat from the combustion

- .chamber .on the actuator is a concern. In the engine described above, the effect
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.of heat from the combustion chamber is reduced by the actuator being attached
to.aiside wall of an engine body which includes a cylinder head and a head cover
via an:attachment plate. However, there is a problem in that the size of the

:iengine: is- increased since the actuator is attached to the cylinder head and the

. head cover via the attachment plate.
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. .» v An object of the present invention is to reduce the ‘sizve of an engine
which is mounted with a variable valve gear while suppressing the effects of heat
from-a combustion chamber on an actuator.

Solution to Problem

" w- The object of the present invention is solved by an engine according to

claim 1. L e

L “An engine according-to-an aspect of the present invention is a single

cylinder-€ngine and is provided with a cylinder body, a cylinder head, a head

..cover,sa gam chain, a cam shaft, a rocker shaft, a first rocker arm, a second

- rocker.arm, a switching pin member, and an actuator. -

¢ assoThe cylinder head includes a combustion chamber and a cam chain
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chamber which is arranged in a direction which is orthogonal to the cylinder axis

. of the cylinder body with regard to the combustion chamber. The cylinder head

.- is attached to the cylinder body. The‘head cover is attached to the cylinder head.

The cam chain is arranged in the cam chain chamber. The cam shaft is linked

with the cam chain and is supported by the cylinder head. The rocker shaft is

- supported by the cylinder head and is parallel to the cam shaft. The first rocker

arm is supported by the rocker shaft. The second rocker arm is supported by

the rocker shaft and is arranged to line-up with the first rocker arm in the axial

- direction of the cam shaft.

.10 .

The switching pin member is able to be moved in the axial direction of the
cam shaft and is provided to be able to be moved between a first position and a

second position. The switching pin member links the first rocker arm and the

- .. second rocker arm at the first position and swings together with the first rocker
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arm and the second rocker arm. The switching pin member does not link the
first rocker arm and the second rocker arm at the second position.

The actuator switches the position of the switching pin member between
the first position and the second position by pressurizing the switching pin
member in the axial direction of the cam shaft. At least a portion of the switching
pin member overlaps with the head cover when viewed frorg] the axial direction of
the cam shaft. The actuator is arranged on the opposite side to the cam chain
chamber with regard to the cam shaft in the axial direction of the cam shaft. The
actuator is arranged outside of the engine. The actuator is positioned more to
the head cover side than the end section of the cylinder head.

.In the engine according to the present aspecf, it is possible to suppress
the effects of heat from the combustion chamber on the actuator compared to a

case where the actuator is positioned more to the Cylihder body side than the end

section of the cylinder head even when the actuator is arranged to be close to the

-+ switching pin member. Due to this, it is possible to reduce the size of the engine
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which is mounted with a variable gear valve while suppressing the effects of heat
on the actuator.

Here, “head cover side” has the meaning of a direction from the cylinder
head toward the head cover in a cylinder axial direction. In addition, “cylinder
body side” has the meaning of a direction from the cylinder head toward the
cylinder body in the cylinder axial direction.

Preferably, the actuator is attached to the head cover. In this case, it is
possible to further suppress the effects of heat on the actuator compared to a
case where the actuator is attached to the cylinder head. As such, it is possible
to reduce the size of the engine which is mounted with a variable gear valve while
suppressing the effects of heat from the covmbustion chamber on the actuator.

Preferably, at least a portion of the actuator is positioned more to an inner
side of the cylinder head than the end section of the cylinder head when viewed
from the cylinder axial direction. In this case, it is possiblé to reduce the drive
force which is necessary for the switching pin member by shortening the distance
between the actuator and the switching pin member. Due to this, it is possible to
reduce the size of the actuator. As such, it is possible to further reduce the size
of the engine which is mounted with a variable gear valve.

Preferably, the cylinder head includes a connecting section which
connects to an exhaust pipe. - The axis of the cam shaft is positioned betwe‘en
the connecting section and the actuator when viewed from the cylinder axial

direction.

In this case, it is possible to suppress the effects of.'t;'ea't frofh-the-exhaust

pipe by the actuator being arranged at a position whi,ch':_is-:sepéi'r;aftgaiffrom'the

exhaust pipe with a high temperature. As such, it is pos’_sible to're_d'uc_e the size

"of the engine which is mounted with a variable gear valve while suppressing the

s

-effects of heat from the exhaust pipe on the actuator. L e

Preférably, the actuator includes a rod which pressdrizes the switching pin

fffff
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member and a body section which drives the rod. The body section is
preferably attached to the head cover. The rod is preferably supported by the
head cover.

In this case, the rod and the body secti;n of the actuator are arranged in
the head cover. As a result, transfer loss of the drive force from the actuator to
the switching pin member is small. Due to this, it is possible to reduce the size
of the actuator. As such, it is possible to further reduce the size of the engine
which is mounted with-a variable gear valve.

Preferably, the cylinder head includes a support wall which supports the
cam shaft and the rocker shaft. The support wall preferably includes a concave
section which opposes the rod. In this case, it is possible to arrange the rod to
be closer to the rocker shaft due to the concave section. Due to this, it is
possible to further reduce the size of the engine which is mounted with a variable
gear valve.

Advantageous Effects of Invention

According to the present invention, it is possible to reduce the size of an
engine which is mounted with a variable valve gear while suppressing the effects
of heat from a combustion chamber on an actuator.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross sectional diagram of a portion of an engine.

Fig. 2 is a diagram where a cylinder head and a head cover are viewed
from a direction which is perpendicular to a cylinder axis and-a cam axis.

‘Fig. 3 is a cross sectional diagram where a cylinder head and a head

cover are viewed from-a direction which is perpendicular to a ic’ylinder- axis and a-

cam axis.
Fig. 4 is a perspective diagram of an inner section of a cylinder head.
“Fig. 5 is a perspective diagram of an innér section of a cylinder head.

Fig. 6 is a diagram where an inner section of a cylinder head is viewed
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from a cylinder axial direction.

Fig. 7 is a cross sectional diagram where an inner section of a cylinder
head is viewed from a cam axial direction.

Fig. 8 is a cross sectional diagram of the vicinity of a second support wall
and a pressing member.

Fig. 9 is a cross sectional diagram where an inner section of a cylinder
head is viewed from a cam axial direction.

Fig. 10 is a diagram where a cylinder head and a head cover are viewed

from'a cylinder axial direction.

Fig. 11 is a cross sectional diagram where a portion of an engine is
viewed from a direction which is perpendicular to a cam axis and a cyliﬁder axis.

Fig. 12 is a cross sectional diagram where a portion of an engine is

viewed from a direction which is perpendicular to a cam axis and a cylinder axis.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Below, an engine 1 according to an embodiment will be described with
reference to the diagrams. The engine 1 according to the present embodiment
is a water cooled single cylinder engine. Fig. 1 is a cross sectional diagram of a
portion of the engine 1. As shown in Fig. 1, the engine 1 includes a crank shaft
2, a crank case 3, and a cylinder section 4. The crank case 3 accommodates
the crank shaft 2. The cylinder section 4 includes a cylinder body 5, a cylinder
head 6, and a head cover 7. The cylinder body 5 is connected to the crank case

3. The cylinder body 5 may be intégrated with the crank case 3 or the cylinder

body 5 and the crank case may be Separats” “The™ cylinder™ body "5~

accommodates a piston 8. The piston 8 is joined to the crank shaft 2 via a~

connecting rod 9.
Here, in the present embodiment, a direction from the cylinder head -6

toward the head cover 7 in a direction of a cylinder axis Ax1 of the cylinder body

~~~~~
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5 is referred to as a “head cover side”. A direction from the cylinder head 6
toward the cylinder body 5 in the direction of the cylinder axis Ax1 is referred to
as a “cylinder body side;’.

The cylinder head 6 is arranged on the head cover side of the cylinder
body 5. The cylinder head 6 is attached to the cylinder body 5. The head
cover 7 is arranged on the head cover side of the cylinder head 6. The head
cover 7 is attached to the cylinder head 6. The cylinder axis Ax1 is
perpendicular with regard to a central axis Ax2 of the crank shaft 2 (referred to
below as a “crank axis Ax2"). The cylinder head 6 includes a combustion
chamber 11. A spark plug 12 is attached to the cylinder head 6. A front end
section of the spark plug 12 is arranged to face the combustion chamber 1. A
base end section of the spark plug 12 is arranged at an outer section of the

engine 1. Avalve gear 13 is accommodated in the cylinder head 6 and the head

- cover7.

15
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The valve gear 13 is a mechanism for opening and closing exhaust
valves 24 and 25 and intake valves 26 and 27 which will be described later. The
valve gear 13 adopts a SOHC (single overhead cam shaft) mechanism. The
valve gear 13 adopts a so-called variable valve gear which switches the timing of
the opening and closing of the intake valves 26 and 27. The valve gear 13
includes a cam shaft 14. The cam shaft 14 is supported by the cylinder head 6

A central axis Ax3 of the cam shaft 14 (referred to below as a “cam axis Ax3”) is

" perpendicular with regard to the cylinder axis Ax1. The cam axis Ax3 is parallel

25

to the crank axis Ax2. ‘ : , e e

The cam shaft 14 includes a first cam shaft end section 141 and a-

second cam shaft end section 142. A first cam shaft driving ‘section 143 is

provided at the first cam shaft end section 141. The first cam shaft driving

_section 143-is a sprocket. The first cam shaft driving section 143 meshes with a

cam chain 15 and the cam chain 15 is joined to the cam shaft 14. A second cam
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shaft driving section 201 is provided in the crank shaft 2. The second cam shaft

driving section 201 is a sprocket. The second cam shaft driving section 201

meshes with the cam chain 15 and the cam chain 15 is joined to the crank shaft 2.

That is, the cam chain 15 is wound around the first cam shaft driving section 143 |

of the cam shaftv14 and the second cam shaft driving section 201 of the crank
shaft 2. The cam shaft 14 is rotated by the rotation of the crank shaft 2 being
transmitted to the cam shaft 14 via the cam chain 15.

The cam chain chamber 16 is provided in the cylinder head 6 and the
cylinder body 5. The cam chain 15 is arranged in the cam chain chamber 16.
The cam chain chamber 16 is arranged in a direction which is perpendicular to
the cylinder axis Ax1 with regard to the combustion chamber 11. That is, the
cam chain chamber 16 is arranged to line up with the combustion chamber 11 in
the direction of the cam axis Ax3.

A water pump 17 is joined to the first cam shaft end section 141. The
water pump 17 is arranged in the direction of the cam axis Ax3 of the cam shaft
14. The water pump 17 is connected to a cooling liquid path which is not shown
in the diagrams and a radiator 19 in the engine 1 via a cooling liquid hose 18.
The water pump 17 circulates a cooling liquid in the engine 1 due to being driven
by the rotation of the cam shaft 14.

Fig. 2 is a diagram where the cylinder head 6 and the head cover 7 are
viewed from a direction which is perpendicular to the cylinder axis Ax1 and the

cam axis Ax3. Fig. 3'is a cross sectional diagram-where the cylinder-head 6 and

the head cover 7 are viewed from a direction which is perpendicular to the

cylinder axis Ax1 and the cam axis Ax3. Here, the water pump 17 is removed ~

from the cylinder head 6 and the head cover 7 in Fig. 2 and Fig. 3.
The cylinder head 6 includes a first end section 601 and a second end

section 602. The first end section 601 is arranged to face an end section 701 of

the head cover 7 in the direction of the cylinder axis Ax1. The second end
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section 602 is arranged to face an end section of the cylinder body 5 in the
direction of the cylinder axis Ax1. The first end section 601 and the second end
section 602 extend in a direction which is perpendicular with regard to the
cylinder axis Ax1.

As shown in Fig. 3, a first virtual plane P1 which includes the first end
section 601 of the cylinder head 6 and a second virtual plane P2 which includes
the end section 701 of the head cover 7 overlap with the cam shaft 14. In detail,
the first virtual pl‘ane P1 and the second virtual plane P2 are positioned more to
the head cover side than the cam axis Ax3. Here, a gasket 21 is interposed
between the first end section 601 of the cylinder head 6 and the end section 701
of the head cover 7.

The cylinder head 6 includes a first cylinder side wall 603 and a second
cylinder side wall 604. The first cylinder side wall 603 and the second cylinder
side wall 604 are arranged to face the direction of the cam axis Ax3. The
second cylinder side wall 604 is closer to the cam chain chamber 16 than the first
cylinder side wall 603. The second cylinder side wall 604 is closer to the first
cam shaft driving section 143 than the first cylinder side wall 603.

The head cover 7 includes a first cover side wall 702 and a second cover
side wall 703. The first cover side wall 702 and the second cover side wall 703
are arranged to face the direction of the cam axis Ax3. The first cover side wall
702 is positioned on the head cover side of the first cylinder side wall 603 and is

connected to the first cylinder side wall 603. The second cover side wall 703 is

positioned on the head cover side of the second cylinder side wall-604 and ‘is -

connected to the second cylinder side wall 604. - The second cover side wall 703

‘is closer to the cam chain chamber 16 than the first cover side wall 702. The

second cover side wall 703 is closer to the first cam shaft driving section 143 than

the first cover side wall 702. T T e T e e

Fig. 4 and Fig. 5 are perspective diagrams of an inner section of the
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cylinder head 6. Fig. 6 is a diagram where an inner section of the cylinder head

6 is viewed from the direction of the cylinder axis Ax1. As shown in Fig. 6, the

first cylinder side wall 603 includes a first protruding wall section 605, a second
protruding wall section 606, and a concave section 607. The first protruding wall

section 605 and the second protruding wall section 606 have a shape which

protrudes to the outside of the cylinder head 6 in the direction of the cam axis Ax3.

The concave section 607 is positioned between the first protruding wall section
605 and the second protruding wall section 606. The concave section 607 has a
shape which is depressed toward the inside of the cylinder head 6 in the direction

of the cam axis Ax3. The spark plug 12 described above is attached to the first

cylinder side wall 603. The base end section of the spark plug 12 is positioned |

in the concave section 607 in the first cylinder side wall 603. That is, the base
end section of the spark plug 12 is positioned between the first protruding wall
section 605 and the second protruding wall section 606 when viewed from the
direction of the cylinder axis Ax1.

The cylinder head 6 includes a third cylinder side wall 608 and a fourth
cylinder side wall 609. The third cylinder side wall 608 and the.fourth cylinder

side wall 609 are arranged to line up in a direction which is perpendicular to the

cam axis Ax3 and the cylinder axis Ax1. A connecting section 610 of an exhaust

pipe (which is not shown in the diagram) is provided in the third cylinder side wall
608. As shown in Fig. 4, a connecting section 611 of an intake pipe (which is not
shown in the diagram) is provided in the fourth cylinder side wall 609.

The cylinder ‘head 6 includes a first support wall 612 and a second

support wall 613. The first support wall 612 and the second support wall 613

are arranged to line up in the direction of the cam axis Ax3. The first support

wall 612 and the second support wall 613 support the cam shaft 14 suich that the

cam shaft 14 is able to rotate. As shown in Fig. 3, the first support wall 612 -

supports the cam shaft 14 via a first bearing 22. The second support wall 613

10
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supports the cam shaft 14 via a second bearing 23. The first support wall 612
and the second support wall 613 are arranged between the first ‘cam shaft driving
section 143 and the first cylinder side wall 603. The second support wall 613 is
closer to the first cam shaft driving section 143 than the first support wall 612.
The second support wall 613 is arranged between the first support wall 612 and
the first cam shaft driving section 143 in the direction of the cam axis Ax3. The
top section of the first support wall 612 is positioned more to the head cover side

than the first end section 601 of the cylinder head 6. The top section of the

second support wall 613 is positioned more to the head cover side than the first

end section 601 of the cylinder head 6.
Fig. 7 is a cross sectional diagram where an inner section of the cylinder
head 6 is viewed from the direction of the cam axis Ax3. As shown in Fig. 4 to

Fig. 7, the intake valves 26 and 27 and the exhaust valves 24 and 25 are

~ attached to the cylinder head 6. As shown in Fig. 7, the cylinder head 6 includes

15

an intake port 614 and an exhaust port 615 which are linked to the combustion
chamber 11. The intake valves 26 and 27 open and close the intake port 614.
As shown in Fig. 6, the intake valves 26 and 27 include a first intake valve 26 and

a second intake valve 27. The first intake valve 26 and the second intake valve

~* 27 are arranged to line up in the direction of the cam axis Ax3. As shown in Fig.

20

25

7, an intake valve spring 261 is attached to the first intake valve 26. The intake
valve spring 261 presses the first intake valve 26 in a direction so that the first
intake valve 26 closes the intake port 614. In the same manner, an intake valve

spring 271 (refer to Fig. 4) is attached to the second intake valve 27 and the

second intake valve 27 is pressed in a direction so that the second.intake valve

27 closes the intake port 614.

The exhaust valves 24 and 25 open and close the exhaust port 615. As

- shown in Fig. 6, the exhaust valves 24 and 25 include.a first, exhaust valve 24

and a second exhaust valve 25. The first exhaust valve 24 and the second

11
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exhaust valve 25 are arranged to line up in the direction of the cam axis Ax3. As
shown in Fig. 5 and Fig. 7, an exhaust valve spring 241 is attached to the first
exhaust valve 24. The exhaust valve spring 241 presses the first exhaust valve
24 in a direction so that the first exhaust valve 24 closes the exhaust port 615.
An exhaust valve spring 251 is attached to the second exhaust valve 25 and the
second exhaust valve 25 is pressed in a direction so that the second exhaust
valve 25 closes the exhaust port 615.

As shown in Fig. 3, the cam shaft 14 includes a first intake cam 144, a
second intake cam 145, and an exhaust cam 146. The first intake cam 144, the
second intake cam 145, and the exhaust cam 146 are arranged to Iinle up in the
direction of the cam axis Ax3. The exhaust cam 146 is the closest to the first
cam shaft driving section 143 out of the first intake cam 144, the second intake
cam 145, and the exhaust cam 146. The first intake cam 144 is the farthest from
the first cam shaft driving section 143 out of the first intake cam 144, the second
intake cam 145, and the exhaust cam 146. The second intake cam 145 is
arranged between the first intake cam 144 and the exhaust cam 146 in the
direction of the cam axis Ax3.

As shown in Fig. 7, the valve gear 13 includes an exhaust rocker shaft
31 and an exhaust rocker arm 32. The exhaust rocker shaft 31 is arranged to be
parallel to the cam shaft 14. The exhaust rocker shaft 31 is supported by the
cylinder head 6. In detail, the exhaust rocker shaft 31 is supported by the first
support wall 612 and the second support wall 613. The central axis of the
exhaust rocker shaft 31 is positioned more to the head coverwside»th_an_ the cam
axis Ax3. R

The exhaust rocker arm 32 is supported by the exhaust rocker shaft 31
so as to be able to swing centered on the exhaust rocker shaft 31. The exhaust
rocker arm 32 is provided so as to be able to operate the exhaust valves 24 and

25. The exhaust rocker arm 32 includes an arm body 321, a roller support

12
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section 322, a roller 323, and an exhaust valve pressurizing section 324.

The arm body 321 includes a through hole 327 and the exhaust rocker
shaft 31 passes through the through hole 327. The roller support section 322
protrudes from the arm body 321 to the cam shaft 14 side. The roller support
section 322 supports the roller 323 so as to be able to rotate. The rotation
central axis of the roller 323 is parallel to the cam axis Ax3. ' The roller 323 is
positioned on the cam shaft 14 side of the exhaust rocker shaft 31. The roller
323 comes into contact with the exhaust cam 146 and is rotated due to rotation of
the exhaust cam shaft 146.

The exhaust valve pressurizing section 324 protrudes from the arm body
321 to the opposite side to the cam shaft 14. That is, the exhaust valve
pressurizing section 324 protrudes from the arm body 321 to a stem end 242 side
of the first exhaust valve 24 (referred to below as “exhaust valve side”). As
shown in Fig. 5 and Fig. 6, a first adjusting screw 325 and a second adjusting
screw 326 are provided at the tip of the exhaust valve pressurizing section 324.
The tip of the first adjusting screw 325 opposes the stem end 242 of the first
exhaust valve 24. The tip of the second adjusting screw 326 opposes a stem
end 252 of the second exhaust valve 25.

When the roiler 323 is pressed up by the exhaust cam 146, the exhaust

valve pressurizing section 324 presses the stem end 242 in the first exhaust ,

valve 24 and the stem end 252 in the second exhaust valve 25 down due to the
exhaust rocker arm 32 swinging. Due to this, the »exhaust port 615 is opened by
the first exhaust valve 24 and the se‘cond exhaust valve 25 being pressed down.
When the roller 323 is not pressed up by the exhaust cam 146, the exhaust port
615 is closed by the first exhaust valve 24 and the second exhaust valve 25
being pressed up by the exhaust valve springs 241 and 251.

. As shown in Fig. 3, the valve gear 13 includes an intake rocker shaft 33,

an intake rocker arm 34, a switching pin member 35, and an actuator 39. The

13
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intake rocker shaft 33 is arranged to be parallel to the cam shaft 14. The intake

rocker shaft 33 is supported by the cylinder head 6. In detail, the intake rocker

~ shaft 33 is supported by the first support wall 612 and the second support wall
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613. The central axis of the intake rocker shaft 33 is positioned more to the
head cover side than the cam axis Ax3.

The intake rocker arm 34 includes a first rocker arm 36 and a second
rocker arm 37. The first rocker arm 36 is supported by the intake rocker shaft 33
so as to be able to swing centered on the intake rocker shaft 33. The first rocker
arm 36 is provided as to be able to operate the intake valves 26 and 27. The
first rocker arm 36 includes a first arm body 361 shown in Fig. 3, a first roller
support section 362 shown in Fig. 6, a first roller 363, an intake valve pressurizing
section 364, and a first linking section 365.

As shown in Fig. 3, the first arm body 361 includes a through hole 366
and the intake rocker shaft 33 passes through the through hole 366. The first
roller support section 362 protrudes from the first arm body 361lto the cam shaft
14 side. The first roller support section 362 supports the first roller 363 so as to
be able to rotate. The rotation central axis of the first roller 363 is parallel to the
cam axis Ax3. The first roller 363 is positioned on the cam sha'ft 14 side of the
intake rocker shaft 33. The first roller 363 comes into contact with the first intake

cam 144 and is rotated due to rotation of the first intake cam 144.

The intake valve pressurizing section 364 protrudes from the first arm

body 361 to the opposite side to the cam shaft 14. That is,-the intake valve

pressurizing section 364 protrudes from the first arm-body 361 to-a.stem.end 262 -

side of the first intake valve 26. (referred to below as “intake wvalve:side”). - As-

shown in Fig. 6, a first adjusting screw 367 and a second adjusting screw 368 are

provided at the tip of the intake valve pressurizing section 364. The tip of the .

first adjusting screw 367 opposes the stem end-262 of the first intake valve -26. - .

The tip of the second adjusting screw 368 opposes a stem end 272 of the second

14
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intake valve 27.
The first linking section 365 is connected to the intake valve pressurizing
section 364. The first linking section 365 is positioned more to the head cover

side than the intake rocker-shaft 33. The first linking section 365 is positioned

more to the intake valve side than the intake rocker shaft 33. The first linking -

section 365 is positioned more to the head cover side than the intake valve
pressurizing section 364. As shown in Fig. 3, the first linking sectioh 365
includes a through hole 369. The through holé 369 extends in the direction of
the cam axis Ax3. The switching pin member 35 is inserted into the through
hole 369.

As shown in Fig. 7, the second rocker arm 37 is supported so as to be
able to rotate centered on the intake rocker shaft 33. The second rocker arm 37
is arranged to line up with the first rocker arm 36 in the direction of the cam axis
Ax3. The second rocker arm 37 is arranged at the cam chain chamber 16 side
of the first rocker arm 36. That is, the second rocker arm 37 is closer to the first
cam shaft driving section 143 than the first rocker arm 36. The second rocker
arm 37 includes a second arm body 371, a second roller support section 372, a
second roller 373, and a second linking section 374.

The second arm body 371 includes a through hole 375 and the intake
rocker shaft 33 passes through the through hole 375. The second roller support

section 372 protrudes from the second arm body 371 to.the cam shaft 14 side.

The second roller support section 372 supports the second roller 373 so as to be.

ableto rotate.- The rotation central axis of the second roller 373-is-parallel to the
cam axis Ax3. The second roller 373 is positioned on the cam shaft 14 side of
the intake rocker shaft 33. The second roller 373 comes into contact with the
second intake cam 145 and is rotated due to rotation of the second intake cam
145.

The second linking section 374 protrudes from the second arm body 371

15
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to the opposite side to the cam shaft 14. That is, the second linking section 374
protrudes from the second arm body 371 to the intake valve side. The second
linking section 374 is positioned more to the head cover side than the intake
rocker shaft 33. The second linking section 374 is positioned more to the head
cover side than the intake valve pressurizing section 364. As shown in Fig. 3,
the second linking section 374 includes a through hole 376. The through hole
376 extends in the direction of the cam axis Ax3. The through hole 376 of the

second linking section 374 is arranged to line up with the through hole 369 of the

first linking section 365 in the direction of the cam axis Ax3. Accordingly, it is

possible for the switching pin member 35 to be inserted into thel through hole 376
of the second linking section 374.

The valve gear 13 includes a pressing member 38 shown in Fig. 6. The
pressing member 38 presses the second rocker arm 37 in a direction where the
second roller 373 applies pressure to the cam shaft 14. In the present
embodiment, the pressing member 38 is a coil spring and the intake rocker shaft
33 runs through the pressing member 38. The second rocker arm 37 includes a
first support member 41. The first support member 41 supports one end of the
pressing member 38. The first support member 41 has the shape of a pin and
protrudes from the second rocker arm 37 in the direction of the cam axis Ax3.
Fig. 8 is a cross sectional diagram of the vicinity of the second support wall 613
and the pressing member 38.

As shown in Fig. 8, the valve gear 13 includes a second support member
42. The second support member 42 supports -the other end of the pressing
member 38. - The second support member 42 is configured by a member which
is bent and has a cross sectional shape with an'L shape. = A step section 619 is
provided in the second support wall 613 and the second support member 42 is

supported in the step section 619.

As shown in Fig. 3, the switching pin member 35-is able'to be moved in
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the axial direction of the cam shaft 14 and is provided to be able to be moved
between a first position and a second position. The switching pin member 35 is

arranged to span between the through hole 369 of the first linking section 365

and the through hole 376 of the second linking section 374 at the first position. .

Due to this, the switching pin member 35 links the first rocker arm 36 and the
second rocker arm 37 at the first position and the first rocker arm 36 and the
second rocker arm 37 swing in an integrated manner. In this state, the switching
pin member 35 swings together with the first rocker arm 36 and the second
rocker arm 37.

~ The switching pin member 35 is arranged at the through hole 369 of the
first linking section 365 and is not arranged at the through hole 376 of the second
linking member 374 at the second position. Due to this, the switching pin
member 35 does not link the first rocker arm 36 and the second rocker arm 37 at
the second position and the first rocker arm 36 and the second rocker arm 37
swing independently from each other. In this state, the switching pin member 35
swings together with the first rocker arm 36.

An elastic member 44 is provided in the first linking section 365. The
elastic member 44 is arranged in the through hole 369 of the first linking section
365. The elastic member 44 presses the switching pin member 35 in a direction
from the first position toward the second position. Accordingly, when the

switching pin member 35 is not pressurized by the -actuator 39, the switching pin

member 35 is held at the second position by the elastic member 44. - When the -
switching pin member 35-is -pressurized by the actuator 39, ‘the switching pin -

member 35 moves from the second position to the first: position against the"

pressing force of the elastic member 44.

As shown in Fig. 7, the switching pin member 35 is positioned more to the

head cover side than the first end section 601 of the cylinder head 6 and the end. -

section 701 of the head cover 7. Accordingly, the -switching’ pin member 35.
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overlaps with the head cover 7 when viewed from the axial direction of the cam

shaft 14. As shown in Fig. 7, the switching pin member 35 is positioned on the

intake valve side of the intake rocker shaft 33. That is, the switching pin
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member 35 is positioned between the intake rocker shaft 33 and the stem end
262 of the first intake valve 26 in a direction which is perpendicdlar to the cylinder
axis Ax1 and the axis of the cam shaft 14. The distance between the shaft
center of the intake rocker shaft 33 and the shaft center of the switching pin
member 35 is shorter than the distance between the shaft center of the intake
rocker shaft 33 and the stem end 262 of the first intake valve 26 when viewed
from the axial direction of the cam shaft 14. In addition, the intake rocker shaft
33 is positioned between the switching pin member 35 and the first roller 363 in a
direction which is perpendicular to the cylinder axis Ax1 and the axis of the cam
shaft 14. In the same vmanner, the intake rocker shaft 33 is positioned between
the switching pin member 35 and the second roller 372 in a direction which is
perpendicular to the cylinder axis Ax1 and the axis of the cam shaft 14.

Fig. 9 illustrates a state where the first rocker arm 36 and the second
rocker arm 37 swing using dashed lines. When the switching pin member 35 is
positioned at the first position, the first rocker arm 36 is linked to the second
rocker arm 37 and swings with the second rocker arm 367 in an integrated
manner. As a result, when the second roller 373 is pressed up by the second
intake cam 145, due tothe second rocker arm 37 swinging centered on the intake

rocker shaft 33, the first rocker arm 35 also swings in a direction which lowers the

intake valve pressurizing section 364. Due to this, the tip:of the.first adjusting-
screw 367 presses down the stem end 262 of the first intake valve 26 and the tip

of the second adjusting screw 368 presses down the stem end 272 of the second

intake valve 27. Due to this, the first intake valve 26 and the second intake
valve 27 open the intake port 614. When the second roller 373 is not pressed

up by the second intake cam 145, the intake port 614 is closed off by the. first
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intake valve 26 and the second intake valve 27 being pressed up by the intake
valve springs 261 and 271.

When the switching pin member 35 is positioned at the second position,
the first rocker arm 36 swings independently of the second rocker arm 37. As a
result, when the first roller 363 is pressed up by the first intake cam 144, the first
rocker arm 36 swings centered on the intake rocker shaft 33 in a direction where
the intake valve pressurizing section 364 is lowered. Due to this, the tip of the
first adjusting screw 367 presses down the stem end 262 of the first intake valve
26 and the tip of the second adjusting screw 368 presses down the stem end 272
of the second intake valve 27. Due to this, the first intake valve 26 and the
second intake valve 27 open the intake port 614. When the first roller 363 is not
pressed up by the first intake cam 144, the intake port 614 is closed off by the
first intake valve 26 and the second intake valve 27 being pressed up by the
intake valve springs 261 and 271.

Here, the shapes of the first intake cam 144 and the second intake cam
145 are set so that the second intake cam 145 presses up the second roller 373
before the tip of the first intake cam 144 reaches the first roller 363. As a result,
when the switching pin member 35 is positioned at the first position, the rotation

of the first intake cam 144 is not transmitted to ihe first rocker arm 36 due to the

operation of the first rocker arm 36 by rotating of the second intake cam 145. ‘

Accordingly, when the switching pin member 35 is positioned at the first position,

the opening -and closing operation of the first intake valve 26 and the second .

intake valve 27 are performed according to the rotation of the second intake cam
145. On the other hand, when the switching pin member 35 is-positioned at the
second position, the rotation of the second intake cam 145 is not transmitted to
the first rocker arm 36. As a result, when the switching pin- member 35 is
positioned at-the second position, the opening and closing operation of the first

intake valve 26 and the second intake valve 27: is ‘performed-according to the
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rotation of the first intake cam 144.

The actuator 39 is an electromagnetic solenoid and switches the position

of the switching pin member 35 from the second position to the first position by

pressurizing the switching pin member 35 in the axial direction of the cam shaft

14 due to the flow of electricity. When the flow of electricity to the actuator 39
stops, the position of the switching pin member 35 is returned from the first
position to the second position due to the elasticity of the elastic member 44,

As shown in Fig. 6, the actuator 39 overlaps with the first end section 601
of the cylinder head 6 when viewed from the direction of the cylinder axis Ax1.
That is, a portion of the actuator 39 is positioned more to the inner side of the
cylinder head 6 than the first end section 601 of the cylinder head 6. The
actuator 39 is arranged at the opposite side to the cam chain chamber 16 with
regard to the cam shaft 14 when viewed from the direction of the cylinder axis
Ax1. An extended line of the cam axis Ax3 is positioned between the connecting
section 610 of the exhaust pipe and the actuator 39 when viewed from the
direction of the cylinder axis Ax1. As shown in Fig. 3, the actuator 39 is
positioned more to the head cover side than the first end sgction 601 of the
cylinder head 6.

The actuator 39 includes a rod 391 which pressurizes the switching pin
member 35 and a body section 392 which drives the rod 391. The central axis

of the rod 391 is parallel to the cam axis Ax3. The rod 391 is arranged so as to

overlap with the switching pin member 35 in the swinging range of the switching.
pin member 35 when viewed from the direction of the cam axis Ax3." The rod-

391 pressurizes the switching pin member 35.by being driven by the body section. . .

392. The rod 391 is arranged to be close to the first support wall 612 described

above. As shown in Fig. 4, the first support wall 612 includes a concave section -

620 which opposes the side -surface of the rod 391. The concave section 620

has a shape which is depressed so as to avoid the rod 391.
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The actuator 39 is arranged on the outside of the engine 1. The actuator
39 is arranged on the outside of the head cover 7. The actuator 39 is attached
to the head cover 7. In detail, the body section 392 is‘ attached to the head
cover 7. The rod 391 is supported by the head cover 7. As shown in Fig. 3, a
through hole 704 is provided in the head cover 7 and the rod 391 runs through
the through hole 704.

Fig. 10 is a diagram where the cylinder head 6 and the head cover 7 are
viewed from the direction of the cylinder axis Ax1. As shown in Fig. 2 and Fig.
10, the actuator 39 is attached to the head cover 7 at the outside of the engine 1.

The actuator 39 is attached to the first cover side wall 702. The actuator 39 is

arranged so as to not overlap with an extended line of the axis of the spark plug

12. Afirst boss section 705 and a second boss section 706 are provided in the
first cover side wall 702.  The first boss section 705 and the second boss section
706 protrude from the first cover side wall 702 toward the outside of the cylinder
head 6 in the direction of the cam axis Ax3. The first boss section 705 and the
second boss section 706 are arranged to line up in a direction which is
perpendicular to the cam axis Ax3 and the cylinder axis Ax1. The actuator 39
includes a flange section 393 which protrudes from the body section 392. The
flange section 393 is fixed to the first boss section 705 and the second boss
section 706 using bolts 51 and 52. Due to this, the actuator 39 is fixed to the
first cover side wall 702.

Fig. 11'is a cross sectional -diagram of a portion of the engine 1 which is

viewed from a direction which is perpendicular to the cam axis Ax3 and the

cylinder axis-Ax4. As shown in Fig. 11, the cylinder head 8, the:cylinder body 5, -

and the crank case 3 are fastened by a first fastening boit 61 and a second

fastening bolt 62. The cylinder head 6, the cylinder body 5, and-the crank case

3 are fastened by a third fastening bolt and a fourth fastening bolt which are not -

shown in the diagram. The first fastening bolt 61 includes a first head section 65.
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The second fastening bolt 62 includes a second head section 66. The third
fastening bolt includes a third head section 67 which is shown in Fig. 6. The
fourth fastening bolt includes a fourth head section 68 which is shown in Fig. 6.
The first to the fourth head sections 65 to 68 fix the cylinder head 6. The first
head section 65 is configured by a shaft section of the first fastening bolt 61 and a
nut which is separate but may be integral with the shaft section of the first
fastening bolt 61. The second to the fourth head sections 66 to 68 are the same
as the first head section 65.

The first head section 65 and the second head section 66 are arranged to

line up in the direction of the cam axis Ax3. The third head section 67 and the

fourth head section 68 are arranged to line up in the direction of the cam axis Ax3.

The first head section 65 and the third head section 67 are arranged to line up in
a direction which is perpendicular to the cam axis Ax3 and the cylinder Aaxis Ax1.
The second head secfion 66 and the fourth head section 68 are arranged to line
up in a direction which is perpendicular to the cam axis Ax3 and the cylinder axis
Ax1.

The first head section 65 is arranged between the first cylinder side wall
603 and the second head section 66 in the direction of the carh axis Ax3. The

first cylinder side wall 603 is closer to the first head section 65 than the second

cylinder side wall 604. The first head section 65 is arranged in the first .

protruding wall section 605 of the first cylinder side wall 603. The first head

section 65 overlaps with the actuator 39 when viewéd from the direction of the -
cylinder axis Ax1 of the cylinder body 5. The axis of the.switching pin-member -

35 is positioned on the. intake.rocker shaft 33.side-with regard to the center of the

first head section 65 in a direction which is perpendicular to the cam axis Ax3 and

the cylinder axis Ax1. The axis of the switching -pin-member 35 -is ‘positioned -

between the center of the first head section 65 and the intake rocker shaft 33.ina -

direction which is perpendicular to the cam axis Ax3 and the cylinder axis Ax1.
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The second head section 66 is arranged between the second cylinder
side wall 604 and the first head section 65 in the direction of the cam axis Ax3.
The second cylinder side wall 604 is closer to the second head section 66 than
the first cylinder side wall 603. The cam shaft driving section 143 is arranged
between the second cylinder side wall 604 and the second head section 66 in the
direction of the cam axis Ax3. The second head section 66 is arranged on the
second support wall 613. The first head section 65 and the second head section
66 are arranged on the intake valve side with regard to the cam axis Ax3. The
distance between the first cylinder side w;ll 603 and the first head section 65 in
the direction of the cam axis Ax3 is shorter than the distance between the second
cylinder side wall 604 and the second head section 66 in the direction of the cam
axis Ax3.

The third head section 67 is arranged between the first cylinder side wall
603 and the fourth head section 68 in the direction of the cam axis Ax3. The first
cylinder side wall 603 is closer to the third head section 67 than the second
cylinder side wall 604. The third head section 67 is arranged in the second
protruding wall section 606 of the first cylinder side wall 603.

The fourth head section 68 is arranged between the second cylinder side
wall 604 and the third head section 67 in the direction of the cam axis Ax3. The
second cylinder side wall 604 is closer to the fourth head section 68 than the first
cylinder side wall 603. The cam shaft driving section 143 is arranged between
the second cylinder side wall 604 and the fourth head section 68 in the direction

of the cam axis Ax3. The fourth head section 68 is arranged on.the second

support wall 613. The third head section 67 and the fourth-head section.68.are:
arranged on the exhaust valve side with regard to the -cam -axis Ax3. The
distance between the first cylinder side wall 603 and the third head section 67 in-

the direction of the cam axis Ax3 is shorter than the-distance between the second

cylinder side wall 604 and fourth head section 68 in the direction of the cam axis
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Ax3.

As shown in Fig. 11, the inner surface of the first cover side wall 702 and
the inner surface of the second cover side wall 703 are inclined so that between
the first cover side wall 702 and second cover side wall 703 becomes narrower
toward the head cover side.

The cylinder head 6 includes a first through hole 621 where the first
fastening bolt 61 is arranged and a second through hole 622 through which the
second fastening bolt 62 is arranged. The first through hole 621 and the second
through hole 622 extend in the direction of the cylinder axis Ax1. The second
through hole 622 is provided to pass through the second support wall 613. As
shown in Fig. 12, a distance D1 to the first head section 65 in a direction of the
cylinder axis Ax1 from the third virtual plane P3 which includes the crank axis Ax2
and is perpendicular to the cylinder axis Ax1 of the cylinder body 5 is shorter than
a distance D2 to the second head section 66 in a direction of the cylinder axis
Ax1 from the third virtual plane P3. That is, the first head section 65 is
positioned more to the cylinder body side than the second head section 66.

The first fastening bolt 61 does not overlap with the head cover 7 when
viewed from the direction of the cam axis Ax3. That is, the first head section 65
is positioned more to the cylinder body side than the first end section 601 of the
cylinder head 6. The second fastening bolt 62 overlaps with the heéd cover 7
when viewed from the direction of the cam axis Ax3. That is, the second head
section 66 is positioned more to the head cover side than the first end section

601 of the cylinder head 6. R

Although omitted-in the diagram, the third-head section-67 .is positioned

at.the same height as the first head-section 65 and the fourth head section 68-is

positioned at the same height as the second head section 66. = Accordingly, the -

third head section 67 is positioned more to the cylinder body-side than the fourth--

head section 68. ‘ L - e
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In the engine 1 in the present embodiment, the actuator 39 is positioned
more to the head cover side than the first end section 601 of the cylinder head 6.
As a result, it is possible to suppress the effects of heat from the combustion
chamber 11 on the actuator 39 compared to a case where the actuator 39 is

positioned more to the cylinder body side than the first end section 601 of the

~ cylinder head 6 even when the actuator 39 is arranged to be close to the
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switching pin member 35. Due to this, it is possible to reduce the size of the
engine 1 which is mounted with a variable gear valve while suppressing the
effects of heat on the actuator 39.

The actuator 39 is attached to the head cover 7. In this case, it is
possible to further suppress the effects of heat on the actuator 39 compared to a
case where the actuator 39 is attached to the cylinder head 6.

A portion of the actuator 39 is positioned more to the inner side of the
cylinder head 6 than the first end section 601 of the cylinder head 6. As a resullt,
it is possible to reduce the drive force which is necessary for the switching pin
member 35 by shortening the distance between the actuator 39 and the switching
pin member 35. Due to this, it is possible to reduce the size of the actuator 39
and it is possible to further reduce the size of the engine 1.

The cam axis Ax3 is positioned between the connecting section 610 of the
exhaust pipe and the actuator 39 when viewed from the direction of the cylinder
axis Ax1. As a result, it is possible to suppress the effects of heat from the
exhaust pipe by the actuator 39 being arranged at a position which is separated
from the exhaust pipe with a high temperature. -

The body section 392 of the actuator 39 is attached to the head cover 7.
The rod 391 is supported by the head cover7. That is, the-rod 391 and the

body section 392 are both arranged in the head cover 7. As a result, transfer

loss of the drive force from the actuator 39 to the switching pin member 35 is”

small. Due to this, it is-possible to further reduce the size of the engine 1 which
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is mounted with a variable gear valve by reducing the size of the actuator 39.

The first support wall 612 of the cylinder head 6 includes the concave
section 607 which opposes the rod 391. In this case, it is possible to arrange
the rod 391 to be closer to the intake rocker shaft 33 due to the concave section
607 being provided so as to avoid the rod 391. Due to this, it is possible to
further reduce the size of the engine 1.

Above, an embodiment of the present invention has been described, but
the present invention is not limited to the embodiment described above and
various modifications are possible in a scope which does not depart from the
scope of the invention.

The engine 1 is not limited to a water cooled single cylinder engine. For
example, the engine 1 may be an air cooled engine. The engine 1 is not limited
to a SOHC but may be provided with another valve gear arrangement such as a
DOHC (Double OverHead Camshaft).

The number of exhaust valves is not limited to two and may be one or
three or more. The number of intake valves is not limited to two and may be one
or three or more.

The positions of the first head section 65, the second head section 66, the
third head section 67, and the fourth head section 68 are not limited to the
positions in the embodiment described above and may be modified. For
example, in the embodiment described above, the first head section 65 does not

overlap with the head cover 7 in the direction of the cam shaft 14, but the first

head section 65 may overlap with the head cover 7 in the-direction-of the cam -

shaft 14. That is, the first head section 65 may be arranged more to the .head. .

cover side than the end section 701 of the head cover 7.

The first virtual plane P1 which includes the first end section 601 of the -
cylinder head 6 and.the second virtual plane ‘P2 which includes the end section -

701 of the head cover 7 may be arranged at the same height as the cam axis Ax3
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or more to the cylinder body side than the cam axis Ax3. Alternatively, the first
virtual plane P1 and the second virtual plane P2 may overlap with the cam shaft
14.

The configuration and arrangement of the valve gear 13 are not limited to,
the embodiment described above and may be modified. For example, the
actuator 39 may be attached to the cylinder head 6. Alternatively, the actuator
39 may be arranged so as to not overlap with the end section 701 of the head
cover 7 when viewed from the direction of the cylinder axis Ax1. Alternatively,
the actuator 39 may be arranged so as to not overlap with the first head section
65 when viewed from the direction of the cylinder axis Ax1. Without being
limited to a portion of the actuator 39, all of the actuator 39 may be positioned
more to the inner side than the first end section 601 of the cylinder head 6.

In the embodiment described above, the mechanism which switches the
timing of the opening and closing of the valves using the actuator is adopted in
the intake valves but may be adopted in the exhaust valves. That is, a
mechanism which is the same as the mechanism which includes the first rocker
arm 36, the second rocker arm 37, the switching pin member 35, and the actuator
39 described above may be provided in order to open and close the exhaust

valves.

27

~~~~~

......



10

15

20

25

What is claim is: e
1. An engine (1) which is a single cylinder engine comprising:

a cylinder body (5); »'.ZL!

,,,,,,
)

.....

a cylinder head (6) including a combustion chamber (11) and a cam chain -
chamber (16) arranged in a direction which is orthogoﬁal to a cylinder

axis (Ax1) of the cylinder body (5) with regard to the co'rpgustion 2 e
) ooy

Ry
AR

1] -
e

chamber (11), the cylinder head (6) being attached to the cylind'é;%“bod)é, %

L
o 4

(5); ﬁ \

a head cover (7) including an end section (701) arranged to face an@pd
T

section (601) of the cylinder head (6), the head cover (7) being attachedi?y
the cylinder head (6);
a cam chain (15) arranged in the cam chain chamber (16);
a cam shaft (14) linked with the cam chain (15), the cam shaft (14) being
supported by the cylinder head (6); |
a rocker shaft (33) supported by the cylinder head (6), the rocker shaft (33)
being parallel to the cam shatft (14); |
a first rocker arm (36) supported by the rocker shaft (33);
a second rocker arm (37) supported by the rocker shaft (33), the secoﬁd
rocker arm (37) being arranged to line up with the first rocker arm (36)
in an axial direction of the cam shaft (14);
a switching pin member (35) configured to be moved in the axial direction of
the cam shaft(14), the switching pin member (35) being configured to be -
- moved between a first- position at- which the first rocker arm (36) and
the second rocker arm (37) are - linked and a-second_.position at which
the first rocker arm (36) and the second rocker-arm (37) are not linked,
- the switching pin member (35) being configured to.swing together. with
the first- rocker arm (36) and the second rocker-arm (37) at the first

position; and
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an actuator (39) configured to switch the position of the switching pin
member (35) between the first position and the second position by
pressurizing the switching pin member (35) in the axial direction of the
cam shaft (14), “
wherein at least a portion of the switching pin member (35) overlaps with the
head cover (7) when viewed from the axial direction of the cam shaft ( 14), the
actuator (39) is arranged on the opposite side to the cam chain chamber (16)
with regard to the cam shaft (14) in the axial direction of the cam shaft (14), and
the actuator (39) is arranged outside of the engine (1),
characterized in that
the actuator (39) is positioned more to the head cover side than the end section
(601) of the cylinder head (6).
2. The engine (1) according to Claim 1, wherein the actuator (39) is
attached to the head cover (7).
3. The engine (1) according to Claim 2, wherein at least a portion of
the actuator (39) is positioned more to an inner side of the cylinder head (6)
than the end section (601) of the cylinder head (6) when viewed from a
cylinder axial direction.
4. The engine (1) according to Claim 1, wherein the cylinder head (6)
includes a connecting section which connects to an exhaust pipe (610), and the
axis (Ax3) of the cam shaft (14) is positioned between the connecting section

(610) and the actuator (39) when viewed from the cylinder axial direction.

5. The engine (1) according to Claim -1, wherein  the - actuator (39) -

includes- a rod. (391) for pressurizing the  switching pin -member-(35) and ‘a -

body section (392) for driving ‘the rod (391). - .

6. The engine (1) according to Claim 5, wherein thé---body section
(392) is attached to the head cover (7), and the rod (391)-is-supported by the

head cover (7): IR R T N
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7. The engine (1) according to Claim 5, wherein the cylinder héad (6)
includes a support wall (612) which supports the cam shaft (14) and the

rocker shaft (33).

8. The engine (1) according to Claim 7, wherein the support wall

5 (612) includes a concave section (620) which opposes the rod (391).
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