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(54) VALVE OPERATING DEVICE FOR ENGINE

(57) A valve gear includes a camshaft (3), a first cam
(22) and a second cam (23) configured to drive an intake
valve (4) or an exhaust valve (12), and a synchronous
cam (24) configured to rotate in synchronism with the
first and second cams. The valve gear includes a rocker
shaft (6), a rocker arm (5), and a cam follower (34) swing-
ably supported by the rocker shaft (6) and configured to
come into contact with the synchronous cam (24). The
valve gear includes a thrust generation mechanism (11)
configured to convert the swing motion of the cam fol-
lower (34) into a thrust and move the rocker arm (5) to
one side or the other side in the axial direction. It is pos-
sible to provide a valve gear for an engine, which can
make the camshaft compact, and also increases the re-
liability of an operation in high rotation and reduces an
operation sound in low rotation.
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Description

Technical Field

[0001] The present invention relates to a valve gear
for an engine, which has a function of switching a plurality
of cams of different cam profiles.

Background Art

[0002] Some of recent engines mounted in vehicles
can switch operation modes during an operation. The
operation modes to be switched are two operation modes
of different fuel consumptions or output characteristics.
Switching of the operation mode is often done using a
valve gear that drives an intake valve and an exhaust
valve.
[0003] A conventional valve gear capable of switching
the operation mode is described in, for example, patent
literature 1. The valve gear disclosed in patent literature
1 includes a camshaft, a rocker arm that transmits a driv-
ing force between the camshaft and an intake valve or
an exhaust valve, and a driving device configured to
switch the operation mode. The camshaft is provided with
first and second cams configured to drive the intake valve
or the exhaust valve, and an advancing and retreating
cams configured to switch the operation mode.
[0004] The first cam and the second cam are formed
into shapes of different cam profiles. For example, the
first cam is formed into a shape with a cam nose project-
ing from a base circle, and the second cam is formed into
a perfect circle (for cylinder deactivation). The first and
second cams or the rocker arm is configured to be mov-
able in the axial direction of the camshaft. The first and
second cams movable in the axial direction rotate inte-
grally with the camshaft.
[0005] The valve gear described in patent literature 1
presses the first and second cams or the rocker arm in
the axial direction of the camshaft using the above-de-
scribed advancing and retreating cams. That is, switching
is done between a first operation mode in which the rock-
er arm is pressed by the first cam and a second operation
mode in which the rocker arm is pressed by the second
cam.
[0006] The advancing cam and the retreating cam are
constituted by spirally formed cam grooves and disposed
side by side in the axial direction of the camshaft. The
spiral of the advancing cam extends along the outer sur-
face of the camshaft in one axial direction and the rotation
direction. The spiral of the retreating cam extends along
the outer surface of the camshaft in the other axial direc-
tion and the rotation direction. That is, the advancing cam
and the retreating cam are formed into shapes with spi-
rals extending in opposite directions. This valve gear in-
cludes an advancing cam follower that selectively comes
into contact with the advancing cam, and a retreating
cam follower that selectively comes into contact with the
retreating cam.

[0007] If the first and second cams can move in the
axial direction, an arrangement for moving the advancing
cam and the retreating cam in the axial direction integrally
with the first and second cams is employed. In this case,
the advancing cam follower, the retreating cam follower,
and the rocker arm are supported by a cylinder head in
a state in which they cannot move in the axial direction
of the camshaft.
[0008] On the other hand, if the rocker arm can move
in the axial direction, the advancing cam follower and the
retreating cam follower are supported by a slide member
that moves in the axial direction integrally with the rocker
arm.
[0009] Another conventional valve gear of this type
moves the rocker arm by the spring force of a helical
compression spring without using the above-described
advancing and retreating cams. In this valve gear, a tim-
ing of switching between the first operation mode and
the second operation mode is defined by a switching tim-
ing control cam that rotates integrally with the first and
second cams.

Related Art Literature

Patent Literature

[0010] Patent Literature 1: Japanese Patent Laid-
Open No. 2010-249123

Disclosure of Invention

Problem to be Solved by the Invention

[0011] In the valve gear for an engine described in pat-
ent literature 1, since the advancing cam and the retreat-
ing cam are needed on the camshaft, the total length of
the camshaft increases. A recent camshaft has many
functions to implement a 4-valve engine or expand ca-
pabilities. For example, the camshaft is provided with
members such as gears and cams used to drive auxiliary
machinery such as a high pressure fuel pump and a vac-
uum pump, and a rotation angle detection rotor. For this
reason, to provide the advancing cam and the retreating
cam on such a camshaft, the total length of the camshaft
needs to be increased.
[0012] In the valve gear configured to move the rocker
arm in the axial direction by the spring force of a helical
compression spring, a problem arises because the
switching speed depends on only the spring load of the
helical compression spring. In this valve gear, to correctly
perform switching in a state in which the operation range
of the engine is the high rotation range, a high spring load
is necessary to increase the switching speed. However,
if the spring load is high, a high impact load is applied to
the switching portion at the time of switching, resulting in
abnormal noise. The abnormal noise is not problematic
at all in a high rotation mode with a loud engine sound.
In a low rotation mode with a small engine sound, how-
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ever, the abnormal noise may grate on the ear.
[0013] The present invention has been made to solve
the above-described problems, and has as its object to
provide a valve gear for an engine, which can make a
camshaft compact and also increases the reliability of a
switching operation and reduces a switching operation
sound.

Means of Solution to the Problem

[0014] In order to achieve the above object, according
to the present invention, there is provided a valve gear
for an engine, comprising a camshaft rotatably supported
by a cylinder head, a first cam provided on the camshaft
and configured to drive one of an intake valve and an
exhaust valve, a second cam provided on the camshaft
to be arranged with the first cam in an axial direction, and
configured to drive one of the intake valve and the ex-
haust valve, the second cam formed into a shape with a
cam profile different from the first cam, a synchronous
cam provided on the camshaft and configured to rotate
in synchronism with the first cam and the second cam, a
rocker shaft parallel to the camshaft, a rocker arm sup-
ported by the rocker shaft to be swingable and movable
in the axial direction and configured to convert a rotation
of one of the first cam and the second cam into a recip-
rocal motion and transmit the reciprocal motion to one of
the intake valve and the exhaust valve, a cam follower
swingably supported by the rocker shaft and configured
to come into contact with the synchronous cam, and a
thrust generation mechanism configured to convert the
swing motion of the cam follower into a thrust in the axial
direction and move the rocker arm to one of one side and
the other side in the axial direction.
[0015] According to the present invention, in the valve
gear for the engine, the thrust generation mechanism
may comprise a slide portion configured to swing inte-
grally with the cam follower and move in the axial direction
integrally with the rocker arm, and a switching portion
supported by the cylinder head and including a first
switching member and a second switching member,
wherein the first switching member and the second
switching member are configured to selectively come into
contact with the slide portion, and the slide portion may
comprise a first inclined cam face that receives a force
in one side thereof in the axial direction, wherein the fore
is generated by one switching member of the first switch-
ing member and the second switching member is in con-
tact with the first inclined cam face, and a second inclined
cam face that receives a force in the other side thereof
in the axial direction, wherein the force is generated by
the other switching member of the first switching member
and the second switching member is in contact with the
second inclined cam face.
[0016] According to the present invention, in the valve
gear for the engine, a movement of the cam follower in
the axial direction may be regulated, and the slide portion
may be formed separately from the cam follower and be

movable in the axial direction relative to the cam follower.
[0017] According to the present invention, in the valve
gear for the engine, each of the first switching member
and the second switching member may be formed by a
pin configured to move between an advancing position
at which one end comes into contact with the slide portion
and a retreating position at which the one end separates
from the slide portion, the other end of the pin may abut
against a pin cam of a moving member configured to
move in a direction orthogonal to a direction in which the
pin moves, and the pin cam may be formed into a shape
with which when the moving member moves to one side,
the first switching member moves to the advancing po-
sition, and the second switching member moves to the
retreating position, and when the moving member moves
to the other side, the first switching member moves to
the retreating position, and the second switching member
moves to the advancing position.

Effect of the Invention

[0018] In the present invention, when the cam follower
is pressed by the synchronous cam and swings, the thrust
generation mechanism moves the rocker arm to one side
or the other side in the axial direction. When the rocker
arm moves in the axial direction, switching is done be-
tween a first operation mode in which the rocker arm is
driven by the first cam and a second operation mode in
which the rocker arm is driven by the second cam.
[0019] The synchronous cam can be formed to be short
in the axial direction, as compared to conventional ad-
vancing and retreating cams formed from helical
grooves.
[0020] In the valve gear, the switching speed when
switching the operation mode is determined depending
on the profile (shape) and the cam rotational speed of
the synchronous cam. For this reason, the switching
speed changes in proportion to the cam rotational speed.
As compared to a case in which the spring load of a spring
member is increased when increasing the switching
speed, reliability in switching in a high rotation state be-
comes high, and the operation sound in low rotation be-
comes small.
[0021] Hence, according to the present invention, it is
possible to provide a valve gear for an engine, which can
make a camshaft compact and also increases operation
reliability and reduces the operation sound.

Brief Description of Drawings

[0022]

Fig. 1 is a sectional view showing the arrangement
of a valve gear for an engine according to the first
embodiment of the present invention;
Fig. 2 is a front view showing the main part of the
valve gear according to the first embodiment in a
state in which a cylinder head and part of a thrust
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generation mechanism are cut away;
Fig. 3 is a sectional view showing the main part of
the valve gear according to the first embodiment tak-
en along a line III - III in Fig. 2;
Fig. 4 is a rear view showing the main part of the
valve gear according to the first embodiment in a
state in which the cylinder head and part of the thrust
generation mechanism are cut away;
Fig. 5A is a plan view of a cam follower of the valve
gear according to the first embodiment;
Fig. 5B is a left side view of the cam follower of the
valve gear according to the first embodiment;
Fig. 5C is a front view of the cam follower of the valve
gear according to the first embodiment;
Fig. 5D is a right side view of the cam follower of the
valve gear according to the first embodiment;
Fig. 5E is a rear view of the cam follower of the valve
gear according to the first embodiment;
Fig. 5F is a bottom view of the cam follower of the
valve gear according to the first embodiment;
Fig. 5G is a perspective view of the cam follower of
the valve gear according to the first embodiment
viewed obliquely from the lower left side;
Fig. 6A is a sectional view showing the main part
viewed from the axial direction of a camshaft so as
to explain the operation of the valve gear according
to the first embodiment;
Fig. 6B is a front view showing the main part so as
to explain the operation of the valve gear according
to the first embodiment in a state in which part of the
thrust generation mechanism is cut away;
Fig. 6C is a rear view showing the main part so as
to explain the operation of the valve gear according
to the first embodiment in a state in which part of the
thrust generation mechanism is cut away;
Fig. 7A is a sectional view showing the main part
viewed from the axial direction of the camshaft so
as to explain the operation of the valve gear accord-
ing to the first embodiment;
Fig. 7B is a front view showing the main part so as
to explain the operation of the valve gear according
to the first embodiment in a state in which part of the
thrust generation mechanism is cut away;
Fig. 7C is a rear view showing the main part so as
to explain the operation of the valve gear according
to the first embodiment in a state in which part of the
thrust generation mechanism is cut away;
Fig. 8A is a sectional view showing the main part
viewed from the axial direction of the camshaft so
as to explain the operation of the valve gear accord-
ing to the first embodiment;
Fig. 8B is a front view showing the main part so as
to explain the operation of the valve gear according
to the first embodiment in a state in which part of the
thrust generation mechanism is cut away;
Fig. 8C is a rear view showing the main part so as
to explain the operation of the valve gear according
to the first embodiment in a state in which part of the

thrust generation mechanism is cut away;
Fig. 9A is a sectional view showing the main part
viewed from the axial direction of the camshaft so
as to explain the operation of the valve gear accord-
ing to the first embodiment;
Fig. 9B is a front view showing the main part so as
to explain the operation of the valve gear according
to the first embodiment in a state in which part of the
thrust generation mechanism is cut away;
Fig. 9C is a rear view showing the main part so as
to explain the operation of the valve gear according
to the first embodiment in a state in which part of the
thrust generation mechanism is cut away;
Fig. 10 is a perspective view of the cam follower and
the slide portion of a valve gear according to the sec-
ond embodiment;
Fig. 11 is a rear view showing the main part of the
valve gear according to the second embodiment in
a state in which part of a thrust generation mecha-
nism is cut away;
Fig. 12 is a rear view showing the main part of the
valve gear according to the second embodiment in
a state in which part of the thrust generation mech-
anism is cut away;
Fig. 13 is an exploded perspective view of the main
part of a valve gear according to the third embodi-
ment;
Fig. 14 is a sectional view of the main part of the
valve gear according to the third embodiment in an
operation pause state;
Fig. 15 is a front view of the valve gear according to
the third embodiment in an operation pause state;
Fig. 16 is a rear view of the valve gear according to
the third embodiment in an operation pause state in
which the cutaway position in Fig. 14 is indicated by
a line XIV - XIV;
Fig. 17 is a sectional view of the valve gear according
to the third embodiment in a normal operation state;
Fig. 18 is a front view of the valve gear according to
the third embodiment in a normal operation state;
Fig. 19 is a rear view of the valve gear according to
the third embodiment in a normal operation state;
Fig. 20 is a perspective view of the main part of a
valve gear according to the fourth embodiment;
Fig. 21 is a side view of the valve gear according to
the fourth embodiment in which the shaft main body
of a camshaft is not illustrated;
Fig. 22 is a plan view of the valve gear according to
the fourth embodiment in which the shaft main body
of the camshaft is not illustrated; and
Fig. 23 is an exploded perspective view of the main
part of the valve gear according to the fourth embod-
iment.
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Best Mode for Carrying Out the Invention

(First Embodiment)

[0023] A valve gear for an engine according to an em-
bodiment of the present invention will now be described
in detail with reference to Figs. 1 to 9C.
[0024] A valve gear 1 for an engine shown in Fig. 1
includes a camshaft 3 provided in a cylinder head 2, and
a rocker arm 5 that intervenes between the camshaft 3
and an intake valve 4. The rocker arm 5 is supported by
a rocker shaft 6 to be swingable and movable in the axial
direction.
[0025] The rocker shaft 6 is supported by the cylinder
head 2 to be parallel to the camshaft 3. The position of
the rocker arm 5 in the axial direction is regulated by a
thrust generation mechanism 11 to be described later.
[0026] The present invention is applicable to both the
valve gear 1 for an intake valve shown in Fig. 1 and a
valve gear for an exhaust valve (not shown) configured
to drive an exhaust valve 12. Note that the valve gear for
an exhaust valve to which the present invention is applied
has the same structure as the valve gear 1 for an intake
valve. Hence, in this embodiment, an illustration and ex-
planation of the valve gear for an exhaust valve are omit-
ted.
[0027] Two intake valves 4 are provided for each cyl-
inder. Each intake valve 4 is formed from a valve body
4a that opens/closes an intake port 13 in the cylinder
head 2, and a valve stem 4b extending from the valve
body 4a into a valve gear chamber 14 in the cylinder head
2. The valve stem 4b is movably supported on the cylinder
head 2 via a valve stem guide 15. A valve spring 16 that
biases the intake valve 4 in a closing direction is provided
between the cylinder head 2 and the distal end of the
valve stem 4b. A cap-shaped shim 17 is provided at the
distal end of the valve stem 4b.
[0028] The intake port 13 is formed into a fork shape
branching in the cylinder head 2. The upstream end of
the intake port 13 opens to a side of the cylinder head 2,
and the downstream end of the intake port 13 opens to
a combustion chamber 18. A spark plug 19 is provided
at the center of the combustion chamber 18. As shown
in Fig. 1, the spark plug 19 is provided at a position dif-
ferent from a cylinder axis C when viewed from the axial
direction of the camshaft 3.
[0029] The camshaft 3 rotates when the rotation of a
crankshaft (not shown) is transmitted via a transmission
mechanism. The camshaft 3 according to this embodi-
ment includes a camshaft main body 21 formed into a
rod shape, and a plurality of cams provided on the cam-
shaft main body 21, as shown in Fig. 2. The plurality of
cams include a first cam 22 and a second cam 23 which
are provided for each intake valve 4, and a synchronous
cam 24 located between the two sets of first cams 22
and second cams 23.
[0030] The first cam 22 and the second cam 23 are
configured to drive the intake valve 4. The second cam

23 has a cam profile different from that of the first cam
22, and is formed into a shape of a different valve lift
amount in this embodiment. In addition, the second cam
23 is provided on the camshaft 3 at a position arranged
with the first cam 22 in the axial direction. As shown in
Fig. 3, the first cam 22 and the second cam 23 include
base circle portions 22a and 23a and nose portions 22b
and 23b, respectively. Each of the base circle portions
22a and 23a has a shape as part of a column located on
the same axis as the camshaft main body 21, and is
formed into a size with which the valve lift amount of the
intake valve 4 becomes 0.
[0031] Each of the nose portions 22b and 23b is formed
into a shape projecting from a corresponding one of the
base circle portions 22a and 23a outward in the radial
direction by a predetermined projecting amount so as to
have a mountain-shaped section. The projecting amount
of the nose portion 22b of the first cam 22 is larger than
the projecting amount of the nose portion 23b of the sec-
ond cam 23.
[0032] The synchronous cam 24 is configured to drive
the thrust generation mechanism 11 (to be described lat-
er), and is formed from a base circle portion 24a and a
nose portion 24b. The synchronous cam 24 rotates in
synchronism with valve driving cams including the first
cams 22 and the second cams 23. The nose portion 24b
of the synchronous cam 24 is formed at a position differ-
ent from the positions of the nose portions 22b and 23b
of the first cam 22 and the second cam 23 in the rotation
direction of the camshaft 3.
[0033] The rocker arm 5 is formed into an almost U
shape in a plan view including two arm main bodies 25
each configured to convert the rotation of the first cam
22 or the second cam 23 into a reciprocal motion and
transmit it to the intake valve 4, and a connecting portion
26 that connects the swing ends of the arm main bodies
25 to each other. The rocker shaft 6 extends through the
proximal portions of the two arm main bodies 25.
[0034] A pressing portion 27 configured to press the
intake valve 4 is provided at each swing end of the rocker
arm 5, as shown in Fig. 2. The pressing portion 27 is
formed to be larger than the shim 17 in the axial direction
of the rocker shaft 6. For this reason, the pressing portion
27 of the rocker arm 5 never disengages from the shim
17 even if the rocker arm 5 moves in the axial direction
of the rocker shaft 6.
[0035] As shown in Fig. 4, the two arm main bodies 25
are spaced apart at a predetermined interval in the axial
direction of the rocker shaft 6. A slider 31 that forms part
of the thrust generation mechanism 11 is inserted be-
tween the two arm main bodies 25.
[0036] As shown in Fig. 3, the thrust generation mech-
anism 11 includes a slide portion 32 with the above-de-
scribed slider 31, and a switching portion 33 provided at
a position adjacent to the slide portion 32.
[0037] The slide portion 32 is formed from the slider
31 through which the rocker shaft 6 extends, and a plu-
rality of functional portions (to be described later in detail)
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provided on the slider 31. As shown in Fig. 4, the slider
31 is inserted between the two proximal portions of the
two arm main bodies 25 in a state in which it is in slidable
contact with the proximal portions, and is also supported
by the rocker shaft 6 to be pivotal and movable in the
axial direction. When the slider 31 moves in the axial
direction of the rocker shaft 6, the rocker arm 5 integrally
moves in the same direction as the slider 31.
[0038] A cam follower 34 contacting the above-de-
scribed synchronous cam 24 is formed integrally with the
slider 31 according to this embodiment. As shown in Fig.
3, the cam follower 34 is formed into a lever shape ex-
tending in a direction crossing the longitudinal direction
of the rocker arm 5 viewed from the axial direction of the
rocker shaft 6. The distal end of the cam follower 34 ex-
tends up to a position adjacent to the camshaft 3. When
the camshaft 3 rotates in a state in which the cam follower
34 is close to the camshaft 3, the synchronous cam 24
presses the cam follower 34, and the cam follower 34
and the slider 31 swing about the rocker shaft 6 in a swing
direction indicated by an arrow A in Figs. 5B to 5D.
[0039] As shown in Fig. 4, the axial-direction length of
the synchronous cam 24 according to this embodiment
is larger than the width (the width in the horizontal direc-
tion n Fig. 4, or the width in the axial direction of the rocker
shaft 6) of the cam follower 34. This aims at preventing
the cam follower 34 from disengaging from the synchro-
nous cam 24 when the cam follower 34 moves in the
axial direction together with the slider 31.
[0040] The synchronous cam 24 is formed into such a
shape that presses the cam follower 34 when the rocker
arm 5 contacts the base circle portion 22a of the first cam
22 or the base circle portion 23a of the second cam 23,
as shown in Fig. 9A. In other words, when the intake
valve 4 is closed, the cam follower 34 is pressed by the
synchronous cam 24 and swings.
[0041] The plurality of functional portions provided on
the slider 31 are a first inclined cam face 35 (see Fig. 4)
and a second inclined cam face 36, which are located on
the slider 31 on the opposite side of the cam follower 34,
and a first concave groove 37 (see Fig. 2) and a second
concave groove 38.
[0042] As shown in Figs. 5B and 5D, the first inclined
cam face 35 and the second inclined cam face 36 are
formed on a convex portion 39 provided on the slider 31.
The convex portion 39 projects in a direction different
from the direction in which the cam follower 34 projects
from the slider 31. In the assembled state shown in Fig.
3, the convex portion 39 according to this embodiment
projects in a direction opposite to the direction in which
the rocker arm 5 extends. As shown in Fig. 5C, the convex
portion 39 is formed to have a mountain-shaped section
projecting to the opposite side of the cam follower 34.
The first inclined cam face 35 and the second inclined
cam face 36 are provided on the surface (lower surface)
of the convex portion 39 on the opposite side of the cam
follower 34.
[0043] The first inclined cam face 35 and the second

inclined cam face 36 according to this embodiment are
formed by flat surfaces that are inclined in directions op-
posite to each other in the axial direction of the rocker
shaft 6, as shown in Figs. 4 and 5B to 5G. As shown in
Fig. 5C, the first inclined cam face 35 and the second
inclined cam face 36 extend from the center of the convex
portion 39 in the axial direction of the rocker shaft 6 to
one end side and the other end side. The first inclined
cam face 35 is inclined to gradually lower from the center
of the convex portion 39 to one end side.
[0044] The second inclined cam face 36 is inclined to
gradually lower from the center of the convex portion 39
to the other end side. Note that the first inclined cam face
35 and the second inclined cam face 36 can also be
formed by concave curved surfaces, although not illus-
trated.
[0045] As shown in Fig. 5F, the first concave groove
37 and the second concave groove 38 are formed at an
end of the slider 31 on the opposite side of the cam fol-
lower 34 at positions adjacent to the first inclined cam
face 35 and the second inclined cam face 36 in the lon-
gitudinal direction of the convex portion 39. The first con-
cave groove 37 and the second concave groove 38 are
formed side by side in the axial direction of the rocker
shaft 6, and extend in a direction orthogonal to the axial
direction of the rocker shaft 6.
[0046] As shown in Figs. 3 an 4, the switching portion
33 of the thrust generation mechanism 11 includes a first
pin 41 facing the above-described first inclined cam face
35, a second pin 42 facing the second inclined cam face
36, a moving member 43 in contact with the pins 41 and
42, and a third pin 44 to be engageably inserted in the
above-described first concave groove 37 or second con-
cave groove 38. In this embodiment, the first pin 41 cor-
responds to a "first switching member" in the invention
according to claim 2, and the second pin 42 corresponds
to a "second switching member" in the invention accord-
ing to claim 2.
[0047] As shown in Fig. 3, the first pin 41 and the sec-
ond pin 42 are supported by the cylinder head 2 to be
movable in the longitudinal direction in a state in which
they are parallel to the valve stem 4b of the intake valve
4. As shown in Fig. 4, the first pin 41 and the second pin
42 are provided at predetermined positions spaced part
from each other at a predetermined interval in the axial
direction of the rocker shaft 6. The predetermined posi-
tions are positions associated with the first inclined cam
face 35 and the second inclined cam face 36.
[0048] As shown in Fig. 6C, the first pin 41 is provided
at a position facing the projecting end of the first inclined
cam face 35 in a state in which the slider 31 has moved
to one end side with the first inclined cam face 35 in the
axial direction of the rocker shaft 6. The projecting end
is a portion near the top formed by the first inclined cam
face 35 and the second inclined cam face 36.
[0049] On the other hand, as shown in Fig. 4, the sec-
ond pin 42 is provided at a position facing the projecting
end of the second inclined cam face 36 in a state in which
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the slider 31 has moved to the other end side with the
second inclined cam face 36 in the axial direction of the
rocker shaft 6.
[0050] The first pin 41 and the second pin 42 can move
between an advancing position to advance toward the
slider 31 and a retreating position to retreat in a direction
opposite to the slider 31. When the slider 31 swings in-
tegrally with the cam follower 34, the first pin 41 and the
second pin 42 that advance to the advancing position are
brought into contact with the first inclined cam face 35 or
the second inclined cam face 36. In a state in which the
first pin 41 and the second pin 42 move to the retreating
position, the movement of the first inclined cam face 35
or the second inclined cam face 36 is not impeded even
if the slider 31 swings. Fig. 4 shows a state in which the
first pin 41 is located at the advancing position, and the
second pin 42 is located at the retreating position. The
advancing position and the retreating position are regu-
lated by the moving member 43 that comes into contact
with the first pin 41 and the second pin 42.
[0051] The moving member 43 is formed into a colum-
nar shape and is movably fitted in an oil hole 45 of the
cylinder head 2. The oil hole 45 is formed in parallel to
the rocker shaft 6. For this reason, the moving member
43 moves in a direction orthogonal to the direction in
which the first pin 41 and the second pin 42 move.
[0052] The moving member 43 according to this em-
bodiment forms a piston that moves in the oil hole 45. A
helical compression spring 46 is inserted on one end side
(the left side in Fig. 4) of the oil hole 45. The helical com-
pression spring 46 biases the moving member 43 to the
other end side of the oil hole 45. Note that both the spring
force of the helical compression spring 46 and an oil pres-
sure may be applied to one end of the moving member
43. The end of the moving member 43 close to the helical
compression spring 46 will simply be referred to as "one
end" and the end on the opposite side as the "other end"
hereinafter.
[0053] The other end of the oil hole 45 is connected to
an oil pressure supply device (not shown). Hence, an oil
pressure propagated from the oil pressure supply device
is applied to the other end (the end on the right side in
Fig. 4) of the moving member 43.
[0054] A first pin cam 47 configured to move the first
pin 41 between the advancing position and the retreating
position and a second pin cam 48 configured to move
the second pin 42 between the advancing position and
the retreating position are formed in the moving member
43. The cams 47 and 48 are formed to be symmetrical
to each other with respect to a plane of symmetry formed
by a virtual plane orthogonal to the axis of the moving
member 43.
[0055] The first pin cam 47 and the second pin cam 48
are formed by curved surfaces extending from concave
portions 49 and 50 in which the ends of the first pin 41
and the second pin 42 are inserted to the outer surface
of the moving member 43. The first pin 41 and the second
pin 42 are inserted in the concave portions 49 and 50

and thus located at the retreating position.
[0056] The first pin cam 47 is provided at one end of
the moving member 43. When the moving member 43
moves to one end side (the left side in Fig. 6C) of the oil
hole 45 from a state in which the first pin 41 is stored in
the concave portion 49 and located at the retreating po-
sition (see Fig. 6C), the first pin cam 47 pushes the first
pin 41 out of the concave portion 49 and places the first
pin 41 on the outer surface of the moving member 43,
as shown in Fig. 7C. The first pin 41 that has moved to
the advancing position comes into contact with the first
inclined cam face 35 when the slider 31 swings.
[0057] The second pin cam 48 is provided at the other
end of the moving member 43. The second pin cam 48
is formed into a shape that moves the second pin 42 to
the advancing position (see Fig. 6C) when the moving
member 43 moves to the other end side (the light side in
Fig. 4) from a state in which the second pin 42 is stored
in the concave portion 50 and located at the retreating
position (see Fig. 4). The second pin 42 that has moved
to the advancing position comes into contact with the
second inclined cam face 36 when the slider 31 swings.
[0058] That is, the first pin 41 and the second pin 42
selectively come into contact with the slide portion 32
(slider 31) when the moving member 43 moves to one
end side or the other end side.
[0059] The first pin cam 47 and the second pin cam 48
employ an arrangement capable of, when one of the first
pin 41 and the second pin 42 is located at the advancing
position, moving the other to the retreating position. That
is, when the moving member 43 moves to one end side,
the first pin 41 moves to the advancing position, and the
second pin 42 can return to the retreating position, as
shown in Fig. 7C. In addition, when the moving member
43 moves to the other end side that is the other side in
the longitudinal direction, the first pin 41 can return to the
retreating position, and the second pin 42 moves to the
advancing position, as shown in Fig. 6C.
[0060] As shown in Figs. 2 and 3, the third pin 44 is
arranged at a position facing the first concave groove 37
or the second concave groove 38 of the slider 31 and
movably supported by the cylinder head 2 in parallel to
the valve stem 4b of the intake valve 4. The direction in
which the third pin 44 moves is the direction parallel to
the valve stem 4b of the intake valve 4. The distal end of
the third pin 44 is formed into a hemispherical shape.
[0061] In addition, the third pin 44 is pressed against
the first concave groove 37 or the second concave groove
38 by the spring force of a helical compression spring 51
provided between the third pin 44 and the cylinder head
2. For this reason, the slider 31 is biased by the spring
force of the helical compression spring 51 in a direction
in which the cam follower 34 separates from the camshaft
3 about the rocker shaft 6. When biased by the spring
force of the helical compression spring 51, the slider 31
swings in the swing direction A about the rocker shaft 6
until the first inclined cam face 35 or the second inclined
cam face 36 comes into contact with the first pin 41 or
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the second pin 42. For this reason, the slider 31 and the
cam follower 34 are kept in a state in which the first in-
clined cam face 35 or the second inclined cam face 36
is in contact with the first pin 41 or the second pin 42
when the cam follower 34 is not pressed by the synchro-
nous cam 24.
[0062] The first concave groove 37 and the second
concave groove 38 are each formed to have a V-shaped
section, as shown in Fig. 2. For this reason, for example,
if the slider 31 moves in a direction (the right side in Fig.
2) opposite to the second concave groove 38 in a state
in which the third pin 44 engages with the first concave
groove 37, as shown in Fig. 2, the inclined side wall of
the first concave groove 37 pushes the third pin 44, and
the third pin 44 moves in a direction opposite to the slider
31 against the spring force of the helical compression
spring 51.
[0063] Then, the third pin 44 moves across the top
serving as the boundary between the first concave
groove 37 and the second concave groove 38 and enters
the second concave groove 38. The third pin 44 that has
entered the second concave groove 38 presses the side
wall of the second concave groove 38 by the spring force
of the helical compression spring 51. Since this side wall
is inclined as well, the movement of the slider 31 is as-
sisted by the spring force of the helical compression
spring 51. The slider 31 stops when the third pin 44 ad-
vances to the deepest point of the second concave
groove 38. The operation of the third pin 44 is performed
similarly even if the slider 31 moves in a direction opposite
to the above-described direction.
[0064] In a state in which the third pin 44 is inserted in
the first concave groove 37, as shown in Fig. 2, the slider
31 and the rocker arm 5 according to this embodiment
are located at a first position at which the rocker arm 5
contacts the first cams 22. When the rocker arm 5 is
located at the first position, a first operation mode in which
the intake valve 4 is driven by the first cams 22 is imple-
mented.
[0065] In a state in which the third pin 44 is inserted in
the second concave groove 38, as shown in Fig. 6B, the
slider 31 and the rocker arm 5 are located at a second
position at which the rocker arm 5 contacts the second
cams 23. When the rocker arm 5 is located at the second
position, a second operation mode in which the intake
valve 4 is driven by the second cams 23 is implemented.
[0066] The operation of the valve gear 1 having the
above-described arrangement will be described next with
reference to Figs. 6A to 9C. An operation performed when
shifting from the second operation mode in which the
intake valve 4 is driven by the second cams 23 to the first
operation mode will be explained here.
[0067] When the second operation mode is employed,
the rocker arm 5 is located at a position where it is pressed
by the second cams 23, as shown in Fig. 6A, and the
third pin 44 is inserted in the second concave groove 38,
as shown in Fig. 6B. The moving member 43 moves to
the other end side, as shown in Fig. 6C. The first pin 41

is located at the retreating position, and the second pin
42 is located at the advancing position.
[0068] When switching from the second operation
mode to the first operation mode, the moving member
43 is moved from the other end side to the one end side,
as shown in Fig. 7C. When the moving member 43 moves
from the other end side to the one end side, the first pin
41 is placed on the outer surface of the moving member
43 and moves to the advancing position to press the first
inclined cam face 35. When the first inclined cam face
35 is pressed by the first pin 41, as shown in Fig. 7A, the
slider 31 and the cam follower 34 swing in a direction
(counterclockwise in Fig. 7A) opposite to the swing di-
rection A, and the cam follower 34 approaches the cam-
shaft 3. At this time, the movement (movement in the
axial direction of the rocker shaft 6) of the slider 31 is
regulated by the third pin 44. Additionally, at this time,
the concave portion 50 of the moving member 43 is lo-
cated at a position facing the second pin 42.
[0069] When the camshaft 3 rotates in this state, the
cam follower 34 is pressed by the synchronous cam 24
in a state in which the rocker arm 5 is in contact with the
base circle portions 23a of the second cams 23, and the
slider 31 swings in the swing direction A integrally with
the cam follower 34, as shown in Fig. 8A. When the slider
31 swings, the projecting end of the first inclined cam
face 35 is pressed against the first pin 41, as shown in
Fig. 8C. In a state in which the first pin 41 is located at
the advancing position, the first pin 41 cannot move (re-
treat) even if the slider 31 swings to bring the first inclined
cam face 35 into contact with the first pin 41.
[0070] As described above, when the projecting end
of the first inclined cam face 35 is pressed against the
first pin 41, the first inclined cam face 35 receives a thrust.
The direction in which the thrust acts is the direction in
which the low portion of the first inclined cam face 35
approaches the first pin 41. As a result, the slider 31
moves to the other end side (the right side in Fig. 8C)
integrally with the rocker arm 5. When the slider 31 starts
moving, the third pin 44 is pressed by the side wall of the
second concave groove 38 and retreats against the
spring force of the helical compression spring 51, as
shown in Fig. 8B.
[0071] As shown in Figs. 9A and 9B, the third pin 44
moves from the second concave groove 38 into the first
concave groove 37 during a time until the top (the distal
end portion where the nose portion 24b projects most)
of the synchronous cam 24 presses the cam follower 34.
When the top of the synchronous cam 24 passes through
the cam follower 34, the thrust disappears because the
cam follower 34 is not pressed by the synchronous cam
24. Note that when the slider 31 moves in accordance
with the swing motion of the cam follower 34, the second
pin 42 is pressed by the second inclined cam face 36 and
returns to the retreating position.
[0072] When the top of the synchronous cam 24 pass-
es through the cam follower 34, the third pin 44 is in a
state in which it presses the side wall of the first concave
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groove 37. For this reason, although the first inclined cam
face 35 separates from the first pin 41, the side wall of
the first concave groove 37 is pressed by the third pin 44
according to the spring force of the helical compression
spring 51, and the slider 31 further moves to the other
end side. The slider 31 stops when the third pin 44 ad-
vances to the deepest point of the first concave groove
37. When the slider 31 stops in this way, the rocker arm
5 is located at the first position at which the rocker arm
5 contacts the first cams 22, as shown in Figs. 9B and
9C, and the operation mode shifts to the first operation
mode in which the intake valve 4 is driven by the first
cams 22.
[0073] A shift from this operation mode to second op-
eration mode in which the intake valve 4 is driven by the
second cams 23 can be made by moving the moving
member 43 to the other end side (the right side in Fig.
9C) from a state shown in Fig. 9C. When the moving
member 43 moves in this way, the second pin 42 moves
to the advancing position, and the cam follower 34 comes
into contact with the synchronous cam 24. The cam fol-
lower 34 swings, the second pin 42 comes into contact
with the second inclined cam face 36 to generate a thrust,
and the slider 31 moves. At this time, the slider 31 moves
to the left side in Fig. 9C from the position shown in Fig.
9C to the position shown in Fig. 6C. In addition, the first
inclined cam face 35 presses the first pin 41 in accord-
ance with the movement of the slider 31, and the first pin
41 returns to the retreating position.
[0074] The synchronous cam 24 used in the valve gear
1 for an engine having the above-described arrangement
can be formed to be short in the axial direction, as com-
pared to conventional advancing and retreating cams
formed from helical grooves. This means that the cam-
shaft 3 can be formed to be short. In addition, the syn-
chronous cam 24 can be formed by the same manufac-
turing method as the first cam 22 and the second cam
23. That is, the synchronous cam 24 can be formed using
a cam processing machine used to form the first cam 22
and the second cam 23.
[0075] In the valve gear 1 according to this embodi-
ment, the switching speed when switching the operation
mode is determined depending on the profile (shape) and
the cam rotational speed of the synchronous cam 24. For
this reason, the switching speed changes in proportion
to the cam rotational speed. As compared to a case in
which the spring load of a spring member is increased
when increasing the switching speed, reliability in switch-
ing in a high rotation state becomes high, and the oper-
ation sound in low rotation becomes small.
[0076] In the valve gear 1 according to this embodi-
ment, the main operation sound generated when switch-
ing the operation mode includes the sound of friction be-
tween the first inclined cam face 35 or the second inclined
cam face 36 and the first pin 41 or the second pin 42,
and the sound of friction between the third pin 44 and the
slider 31. Such a sound is smaller than the sound of col-
lision between metal members.

[0077] Hence, according to this embodiment, it is pos-
sible to provide a valve gear for an engine, which can
make the camshaft 3 compact at low cost and also in-
creases the reliability of the operation and reduces the
operation sound.
[0078] The slide portion 32 of the thrust generation
mechanism 11 according to this embodiment includes
the first inclined cam face 35 and the second inclined
cam face 36, and moves in the axial direction of the rocker
shaft 6 when the cam follower 34 swings to press the
cam face 35 or 36 against the first pin 41 or the second
pin 42.
[0079] For this reason, the thrust generation mecha-
nism 11 according to this embodiment can be formed
small and can have a simple structure, as compared to
a case in which a link or gear is used to convert the swing
motion of the cam follower 34 into a thrust in the axial
direction. Hence, according to this embodiment, it is pos-
sible to provide a valve gear for an engine capable of
implementing both downsizing and cost reduction.
[0080] As for the first pin 41 and the second pin 42
according to this embodiment, when one is located at the
advancing position, the other can move to the retreating
position. Hence, according to this embodiment, since the
first pin 41 and the second pin 42 never simultaneously
move to the advancing position, it is possible to provide
a valve gear for an engine whose thrust generation mech-
anism 11 has high operation reliability.

(Second Embodiment)

[0081] A valve gear for an engine according to the sec-
ond embodiment of the present invention will be de-
scribed in detail with reference to Figs. 10 to 12. The
same reference numerals as in Figs. 1 to 9C denote the
same or similar members in Figs. 10 to 12, and a detailed
description thereof will appropriately be omitted.
[0082] A valve gear 61 (see Fig. 11) for an engine ac-
cording to this embodiment is different from the valve
gear 1 described in the first embodiment only in the struc-
tures of a cam follower 34 and a slider 31. The rest of
the arrangement of the valve gear 61 is the same as in
the valve gear 1 described in the first embodiment.
[0083] As shown in Fig. 10, the cam follower 34 ac-
cording to this embodiment is formed separately from the
slider 31. A proximal portion 34a of the cam follower 34
is inserted into a concave portion 62 of the slider 31. A
through hole 63 to pass a rocker shaft 6 (see Fig. 11) is
formed in the proximal portion 34a. The rocker shaft 6
passes through the through hole 63 and two through
holes 64 formed at the two ends of the slider 31.
[0084] A swing end 34b of the cam follower 34 is swing-
ably inserted into a concave groove 66 of a stopper 65
fixed to a cylinder head (not shown). Each side wall of
the concave groove 66 is formed at a position to contact
the cam follower 34 when the cam follower 34 is going
to move in the axial direction of the rocker shaft 6. That
is, the cam follower 34 according to this embodiment is
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regulated by the side walls of the concave groove 66 and
cannot therefore move in the axial direction of the rocker
shaft 6.
[0085] To allow the slider 31 to move relative to the
cam follower 34 in the axial direction of the rocker shaft
6, the concave portion 62 of the slider 31 is formed to be
longer than the cam follower 34 by a predetermined
length in the axial direction of the rocker shaft 6. The
predetermined length is a length that allows the slider 31
to move relative to the cam follower 34 between a position
at which a rocker arm 5 contacts first cams 22, as shown
in Fig. 11, and a position at which the rocker arm 5 con-
tacts second cams 23, as shown in Fig. 12.
[0086] The proximal portion 34a of the cam follower 34
is provided with a first convex portion 67 and a second
convex portion 68 to regulate a swing relative to the slider
31. The first convex portion 67 and the second convex
portion 68 are provided at positions apart to one side and
the other side in the radial direction of the rocker shaft 6.
The first convex portion 67 comes into contact with a
pressure receiving portion 69 of the slider 31, and the
second convex portion 68 comes into contact with a
transmitting portion 70 of the slider 31. That is, when the
cam follower 34 is pressed by a synchronous cam 24
and swings, the pressing force is transmitted from the
cam follower 34 to the slider 31 via the contact portion
between the first convex portion 67 and the pressure re-
ceiving portion 69. When the slider 31 is pressed by a
third pin 44 and swings, the pressing force is transmitted
from the slider 31 to the cam follower 34 via the contact
portion between the second convex portion 68 and the
transmitting portion 70.
[0087] In the valve gear 61 according to this embodi-
ment, even if the slider 31 moves in the axial direction of
the rocker shaft 6, the position of the cam follower 34
does not change. For this reason, as compared to a case
in which the cam follower 34 moves in the axial direction
of the rocker shaft 6, the synchronous cam 24 configured
to press the cam follower 34 can be formed small in the
axial direction. Hence, according to this embodiment,
since the placement portion to provide the synchronous
cam 24 on a camshaft 3 is narrow, the camshaft 3 can
be formed to be shorter.

(Third Embodiment)

[0088] A valve gear according to the present invention
can be formed as shown in Figs. 13 to 19. The same
reference numerals as in Figs. 1 to 9C denote the same
or similar members in Figs. 13 to 19, and a detailed de-
scription thereof will appropriately be omitted.
[0089] A valve gear 71 for an engine according to this
embodiment is different from the valve gear 1 described
in the first embodiment in the structures of a camshaft 3,
a rocker arm 5, a cam follower 34, and a thrust generation
mechanism 11. As for the cam follower 34 according to
this embodiment, the movement in the axial direction is
regulated, as in a case in which the second embodiment

is employed. The rest of the arrangement of the valve
gear 71 is the same as in the valve gear 1 described in
the first embodiment.
[0090] As shown in Fig. 15, two first cams 22 of the
camshaft 3 according to this embodiment are provided
at positions adjacent to a synchronous cam 24. Second
cams 23 are provided at positions to sandwich the first
cams 22 from both sides. As shown in Fig. 14, each sec-
ond cam 23 has no nose portion and is formed from only
a base circle portion 23a. That is, the valve gear 71 ac-
cording to this embodiment can switch between a first
operation mode in which an intake valve 4 is driven by
the first cams 22 and a second operation mode in which
the intake valve 4 does not open.
[0091] As shown in Fig. 13, the rocker arm 5 according
to this embodiment is provided for each intake valve 4
(see Fig. 15). That is, the rocker arm 5 according to this
embodiment is formed from only an arm main body 25,
and has no connecting portion 26 used when employing
the first embodiment.
[0092] A slide portion 32 of the thrust generation mech-
anism 11 according to this embodiment is formed from
a first slider 72 and a second slider 73, which are formed
separately from the cam follower 34, and a plurality of
functional portions provided on each of the sliders 72 and
73. The first slider 72 and the second slider 73 are formed
to be symmetrical to each other with respect to a plane
of symmetry formed by a virtual plane orthogonal to the
axis of the rocker arm 5. Through holes 74 to pass the
rocker shaft 6 (see Fig. 15) are formed in the first slider
72 and the second slider 73. The first slider 72 and the
second slider 73 are supported by a rocker shaft 6 to be
pivotal and movable in the axial direction.
[0093] The functional portions provided on the first slid-
er 72 and the second slider 73 are a first inclined cam
face 35 and a second inclined cam face 36 (see Fig. 16),
and a first concave groove 37 and a second concave
groove 38 (see Fig. 15). In this embodiment, inclined cam
faces and concave grooves located on laterals of the first
slider 72 and the second slider 73 close to each other
will be referred to as the first inclined cam faces 35 and
the first concave grooves 37 for the descriptive conven-
ience. In addition, inclined cam faces and concave
grooves located on the other laterals of the first slider 72
and the second slider 73 will be referred to as the second
inclined cam faces 36 and the second concave grooves
38.
[0094] As shown in Fig. 13, an outer concave portion
75 configured to hold the rocker arm 5 and an inner con-
cave portion 77 configured to receive a boss 76 of the
cam follower 34 (to be described later) are formed in each
of the first slider 72 and the second slider 73 according
to this embodiment.
[0095] The outer concave portion 75 is formed into
such a shape that allows the swing of the rocker arm 5
and regulate the movement of the rocker arm 5 in the
axial direction relative to the first slider 72 and the second
slider 73.
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[0096] The rocker arms 5 are swingably supported by
the first slider 72 and the second slider 73 via the rocker
shaft 6 by inserting the rocker shaft 6 into the through
holes 74 of the sliders 72 and 73 and shaft holes 78 of
the rocker arms 5 in a state in which the proximal portions
are inserted in the outer concave portions 75. The rocker
arm 5 supported by the first slider 72 moves in the axial
direction of the rocker shaft 6 together with the first slider
72. The rocker arm 5 supported by the second slider 73
moves in the axial direction of the rocker shaft 6 together
with the second slider 73.
[0097] As shown in Fig. 13, the cam follower 34 ac-
cording to this embodiment includes the cylindrical boss
76 through which the rocker shaft 6 passes, a lever 79
extending from the boss 76 in the radial direction of the
rocker shaft 6, and a first connecting piece 80 and a sec-
ond connecting piece 81 which extend from the lever 79
in the axial direction of the rocker shaft 6. The boss 76,
the lever 79, the first connecting piece 80, and the second
connecting piece 81 are integrally formed by integral
molding.
[0098] The hollow portion of the boss 76 is formed into
a shape that allows the rocker shaft 6 to be rotatably fitted
in. The length of the boss 76 in the axial direction is larger
than the width (the width in the axial direction of the rocker
shaft 6) of the lever 79. The lever 79 is located at the
center of the boss 76 in the axial direction. For this reason,
the two ends of the boss 76 project from the lever 79 in
the axial direction. As shown in Fig. 18, the projecting
portions are stored in the inner concave portions 77 of
the first slider 72 and the second slider 73 when the first
slider 72 and the second slider 73 approach each other.
[0099] The first connecting piece 80 and the second
connecting piece 81 are configured to regulate the swing
motion of the cam follower 34 relative to the sliders 72
and 73, and provided at different positions in the swing
direction of the cam follower 34. As shown in Fig. 14, the
first connecting piece 80 is located on the downstream
side of the lever 79 in the swing direction of the cam
follower 34. Here, the downstream side is the down-
stream side in a swing direction A when the cam follower
34 is pressed by the synchronous cam 24 and swings.
The first connecting piece 80 comes into contact with
pressure receiving portions 82 provided on the first slider
72 and the second slider 73 from the upstream side in
the above-described swing direction. That is, when the
cam follower 34 is pressed by the synchronous cam 24
and swings, the pressing force is transmitted from the
cam follower 34 to the first slider 72 and the second slider
73 via the contact portions between the first connecting
piece 80 and the pressure receiving portions 82.
[0100] The second connecting piece 81 is located on
the upstream side of the first connecting piece 80 in the
above-described swing direction A. The second connect-
ing piece 81 comes into contact with transmitting portions
83 provided on the first slider 72 and the second slider
73 from the downstream side in the above-described
swing direction A. That is, when the first slider 72 and

the second slider 73 are pressed by third pins 44 (to be
described later) and swing, the pressing force is trans-
mitted from the first slider 72 and the second slider 73 to
the cam follower 34 via the contact portions between the
second connecting piece 81 and the transmitting portions
83.
[0101] As shown in Fig. 16, each of the first connecting
piece 80 and the second connecting piece 81 has a length
to contact the pressure receiving portion 82 or transmit-
ting portion 83 in a state in which the first slider 72 and
the second slider 73 move to maximum moving positions
in a direction in which they are separated from each other.
Hence, the cam follower 34, the first slider 72, and the
second slider 73 always integrally swing.
[0102] As shown in Figs. 15 and 16, a switching portion
33 of the thrust generation mechanism 11 according to
this embodiment includes a first pin 41 and a second pin
42 for each slider, one moving member 43 including first
pin cams 47 and second pin cams 48 configured to drive
the pins 41 and 42, and a third pin 44 for each slider.
[0103] The first pin 41 is arranged at a position facing
the first inclined cam face 35, and the second pin 42 is
arranged at a position facing the second inclined cam
face 36.
[0104] The first pin cam 47 and the second pin cam 48
of the moving member 43 are provided for each slider.
The first pin cam 47 and the second pin cam 48 according
to this embodiment employ an arrangement for moving
the first slider 72 and the second slider 73 in directions
opposite to each other. More specifically, when the mov-
ing member 43 moves from the position on the other end
side shown in Fig. 19 to the position on the one end side
shown in Fig. 16, the first pin cam 47 moves the first pin
41 from the retreating position to the advancing position.
[0105] When the moving member 43 moves from the
position on the one end side shown in Fig. 16 to the po-
sition on the other end side shown in Fig. 19, the second
pin cam 48 moves the second pin 42 from the retreating
position to the advancing position. In this embodiment
as well, the first pin cam 47 and the second pin cam 48
employ an arrangement capable of, when one of the first
pin 41 and the second pin 42 is located at the advancing
position, moving the other pin to the retreating position.
[0106] In the valve gear 71 for an engine according to
this embodiment, when the moving member 43 moves
from the position on the one end side shown in Fig. 16
to the position on the other end side shown in Fig. 19,
the second pin 42 moves from the retreating position to
the advancing position, and the first slider 72 and the
second slider 73 are moved to positions at which they
are in contact with each other, as shown in Fig. 19, by a
thrust acting on the second inclined cam faces 36. At this
time, the third pins 44 move from the first concave
grooves 37 of the first slider 72 and the second slider 73
into the second concave grooves 38.
[0107] When the first slider 72 and the second slider
73 move in this way, the rocker arms 5 contact the first
cams 22, and the intake valves 4 are driven by the first
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cams 22, as shown in Figs. 17 and 18.
[0108] On the other hand, when the moving member
43 moves from the position on the other end side shown
in Fig. 19 to the position on the one end side shown in
Fig. 16, the first pin 41 moves to the advancing position,
and the first slider 72 and the second slider 73 are moved
in directions in which they separate from each other, as
shown in Fig. 16, by a thrust acting on the first inclined
cam faces 35. At this time, the third pins 44 move from
the second concave grooves 38 of the sliders 72 and 73
into the first concave grooves 37. When the first slider
72 and the second slider 73 move in this way, the rocker
arms 5 contact the second cams 23, and the intake valves
4 are kept in the closed state, as shown in Figs. 14 and 15.
[0109] For this reason, according to this embodiment,
it is possible to provide a valve gear for an engine capable
of switching between the first operation mode in which
the intake valves 4 operate and the second operation
mode in which the intake valves 4 are at rest.

(Fourth Embodiment)

[0110] A slider and a cam follower in a valve gear ac-
cording to the present invention can be formed as shown
in Figs. 20 to 23. The same reference numerals as in
Figs. 1 to 12 denote the same or similar members in Figs.
20 to 23, and a detailed description thereof will appropri-
ately be omitted.
[0111] A valve gear 91 for an engine according to this
embodiment is different from the valve gear 61 described
in the second embodiment (Figs. 10 to 12) in the struc-
tures of a cam follower 34 and a slider 31. The rest of
the arrangement of the valve gear 91 is the same as in
the valve gear 61 described in the second embodiment.
As for the cam follower 34 according to this embodiment,
the movement in the axial direction is regulated by a stop-
per 65 (see Fig. 21). Two rocker arms 5 per cylinder are
arranged on both sides of a slider 92 (see Fig. 23) ac-
cording to this embodiment, and swingably supported by
one tubular shaft 93 together with the slider 92.
[0112] The tubular shaft 93 is inserted into shaft holes
94 of the two rocker arms 5 and through holes 64 of the
slider 92 and extends through these members. A rocker
shaft 6 is fitted in the hollow portion of the tubular shaft
93. The tubular shaft 93 is supported by the rocker shaft
6 to be rotatable and movable in the axial direction. The
two rocker arms 5 and the slider 92 are mounted on the
tubular shaft 93 in a state in which they are in contact
with each other in the axial direction of the tubular shaft
93. Circlips 95 are attached to the two ends of the tubular
shaft 93 in a state in which the circlips 95 are in contact
with the rocker arms 5. That is, the two rocker arm 5, the
slider 92, and the tubular shaft 93 can integrally move
relative to the rocker shaft 6 in the axial direction.
[0113] Each rocker arm 5 according to this embodi-
ment includes a roller 96 that contacts a first cam 22 or
a second cam 23.
[0114] The slider 92 according to this embodiment is

different from the slider 31 described in the second em-
bodiment in the position of a convex portion 39 including
a first inclined cam face 35, a second inclined cam face
36, a first concave groove 37, and a second concave
groove 38. The convex portion 39 extends almost in par-
allel to a cylinder axis C (see Fig. 1) to the opposite side
of a combustion chamber 18, and is formed into a shape
conforming to the cam follower 34. The first inclined cam
face 35, the second inclined cam face 36, the first con-
cave groove 37, and the second concave groove 38 are
formed on the lateral side of the convex portion 39 op-
posite to the cam follower 34. For this reason, a switching
portion 33 of a thrust generation mechanism 11 is dis-
posed at the same position as the cam follower 34 in the
axial direction (the vertical direction in Fig. 21) of the cyl-
inder.
[0115] The slider 92 includes a pressure receiving por-
tion 97 (see Figs. 21 and 23) and a transmitting portion
98 to regulate a swing relative to the cam follower 34.
The pressure receiving portion 97 contacts an interme-
diate portion 34c (see Fig. 23) located between a swing
end 34b and the swing center of the cam follower 34 (the
axis of the rocker shaft 6). The transmitting portion 98
contacts the other swing end 34d (see Fig. 23) located
on the opposite side of the swing end 34b with respect
to the swing center of the cam follower 34.
[0116] In the valve gear 91 for an engine according to
this embodiment, since the switching portion 33 of the
thrust generation mechanism 11 is provided at the same
position as the cam follower 34 in the axial direction of
the cylinder, a wide space to arrange other members is
formed between the rocker arm 5 and the combustion
chamber 18.

Explanation of the Reference Numerals and Signs

[0117] 1, 61, 71, 91...valve gear, 2...cylinder head,
3...camshaft, 4...intake valve, 5...rocker arm, 6...rocker
shaft, 11...trust generation mechanism, 12...exhaust
valve, 22...first cam, 23...second cam, 24...synchronous
cam, 31, 93...slider, 32...slide portion, 33...switching por-
tion, 34...cam follower, 35...first inclined cam face,
36...second inclined cam face, 41...first pin (first switch-
ing member), 42...second pin (second switching mem-
ber), 43...moving member, 47...first pin cam, 43...second
pin cam, 72...first slider, 73...second slider.

Claims

1. A valve gear for an engine, comprising:

a camshaft rotatably supported by a cylinder
head;
a first cam provided on the camshaft and con-
figured to drive one of an intake valve and an
exhaust valve;
a second cam provided on the camshaft to be
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arranged with the first cam in an axial direction,
and configured to drive one of the intake valve
and the exhaust valve, the second cam formed
into a shape with a cam profile different from the
first cam;
a synchronous cam provided on the camshaft
and configured to rotate in synchronism with the
first cam and the second cam;
a rocker shaft parallel to the camshaft;
a rocker arm supported by the rocker shaft to be
swingable and movable in the axial direction and
configured to convert a rotation of one of the first
cam and the second cam into a reciprocal mo-
tion and transmit the reciprocal motion to one of
the intake valve and the exhaust valve;
a cam follower swingably supported by the rock-
er shaft and configured to come into contact with
the synchronous cam; and
a thrust generation mechanism configured to
convert swing motion of the cam follower into a
thrust in the axial direction and move the rocker
arm to one of one side and the other side in the
axial direction.

2. The valve gear for the engine according to claim 1,
wherein the thrust generation mechanism compris-
es:

a slide portion configured to swing integrally with
the cam follower and move in the axial direction
integrally with the rocker arm; and
a switching portion supported by the cylinder
head and including a first switching member and
a second switching member, wherein the first
switching member and the second switching
member configured to selectively come into con-
tact with the slide portion, and

the slide portion comprises:

a first inclined cam face that receives a force in
one side thereof in the axial direction, wherein
the fore is generated by one switching member
of the first switching member and the second
switching member is in contact with the first in-
clined cam face; and
a second inclined cam face that receives a force
in the other side thereof in the axial direction,
wherein the force is generated by the other
switching member of the first switching member
and the second switching member is in contact
with the second inclined cam face.

3. The valve gear for the engine according to claim 2,
wherein a movement of the cam follower in the axial
direction is regulated, and
the slide portion is formed separately from the cam
follower and is movable in the axial direction relative

to the cam follower.

4. The valve gear for the engine according to claim 2
or 3, wherein each of the first switching member and
the second switching member is formed by a pin con-
figured to move between an advancing position at
which one end of the pin comes into contact with the
slide portion and a retreating position at which the
one end of the pin separates from the slide portion,
the other end of the pin abuts against a pin cam of
a moving member configured to move in a direction
orthogonal to a direction in which the pin moves, and
the pin cam is formed into a shape with which when
the moving member moves to one side, the first
switching member moves to the advancing position,
and the second switching member moves to the re-
treating position, and when the moving member
moves to the other side, the first switching member
moves to the retreating position, and the second
switching member moves to the advancing position.
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