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(54) Structure of oil control valve for variable lift of engine valve

(57) The present invention relates to a structure of
oil control valve for variable lift of engine valve. The en-
gine (3) at least comprises a crankcase (31), a cylinder
block (32) mounted on the crankcase (31), and a cylinder
head (33) mounted on the cylinder block (32). The cylin-
der block (32) comprises a timing chain compartment
(34), which extends upward to the cylinder head (33).
The timing chain compartment (34) receives a timing
chain (341) mounted therein. The cylinder head (33)
comprises a rocker arm compartment (35), which com-
prises a cam assembly (351), a rocker arm assembly
(352), and a valve assembly (353) mounted therein,
wherein the rocker arm assembly (352) comprises an oil-
control driving mechanism (354) and the oil-control driv-
ing mechanism (354) is controlled by an oil control valve
(4). An oil control valve mounting base (334) is mounted
on a surface of the cylinder head (33) that is on the same
side as the intake port (331). The oil control valve mount-
ing base (334) comprises a coupling seat (3341) and an
insertion seat (3342). The oil control valve (4) comprises
a valve body (4a) and an insertion section (4b). The in-
sertion seat (3342) of the oil control valve mounting base
(334) receives the insertion section (4b) of the oil control
valve (4) to insert therein, wherein the insertion seat
(3342) of the oil control valve mounting base (334) and
the cylinder head (33) are spaced from each other by a
spacing distance. As such, the oil control valve (4) is set
distant from the high temperature site of the engine (3)
to prevent the oil control valve mounting base (334) from
forming a heat accumulation object thereby improving
the durability of the oil control valve (4), easing the in-
stallation of the oil control valve (4), and preventing the

oil control valve (4) from interfering with the maintenance
operation of other components. Further, this also helps
shorten the controlling oil passage (41) between the oil
control valve (4) and the oil-control driving mechanism
(354) to thereby reduce loss of oil pressure and make
the oil control valve (4) controlling and driving the oil-
control driving mechanism (354) more precisely.
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Description

(a) Technical Field of the Invention

[0001] The present invention generally relates to a
structure of oil control valve for variable lift of engine
valve, and more particularly to a structure that prevents
an oil control valve from interfering with maintenance op-
erations of other components and shortens a controlling
oil passage between the oil control valve and an oil-con-
trol driving mechanism so as to reduce loss of oil pressure
and also make the oil control valve controlling and driving
the oil-control driving mechanism more precisely.

(b) Description of the Prior Art

[0002] An arrangement of oil passage for a variable
valve lift mechanism used in a conventional engine 1 is
illustrated in FIG 1, where an electromagnetic valve 2 is
mounted atop a cylinder head 11. Lubricant oil flowing
through an oil pressure inlet is guided by an oil tube 21
to directly introduce the external oil pressure into the elec-
tromagnetic valve 2 to allow the electromagnetic valve 2
to conduct the lubricant oil into oil passages inside the
cylinder head 11 so that the oil pressure can be used to
drive the variable lift mechanism of each cylinder to cope
with switching between intake and exhaust valves of dif-
ferent lifts at different rotational speeds of the engine 1.
[0003] The conventional engine 1 adopts the arrange-
ment of the electromagnetic valve 2 and the oil tube 21
to achieve switching between intake and exhaust valves
of different lifts for matching the rotational speeds of the
engine 1. However, since the electromagnetic valve 2 is
mounted by a plurality of bolts 22 to the cylinder head
11, the assembling is complicated. Further, the oil tube
21 externally connected to the electromagnetic valve 2
is susceptible to oil leaking and in addition, it is exposed
outside the engine 1 so that it may get embrittled and
thus damaged due to high temperature of the engine 1.
Further, since the electromagnetic valve 2 is arranged
atop the cylinder head 11, the electromagnetic valve 2
may easily interfere with a component on the upper side,
such as a storage box, when the engine 1 swings.
[0004] In view of the above discussed shortcomings of
the conventional oil passage arrangement of variable lift
mechanism, it is an issue that needs to be overcome by
motorcycle manufacturers by providing an oil control
valve that simplifies the assembling of engine and eases
the installation of lubricant oil passages and that mini-
mizes oil pump and reduces loss of engine power.

SUMMARY OF THE INVENTION

[0005] The primary technical solution of the present
invention is that a structure of oil control valve for variable
lift of engine valve is provided. The engine at least com-
prises a crankcase, a cylinder block mounted on the
crankcase, and a cylinder head mounted on the cylinder

block. The cylinder block comprises a timing chain com-
partment, which extends upward to the cylinder head.
The timing chain compartment receives a timing chain
mounted therein. The cylinder head comprises a rocker
arm compartment, which comprises a cam assembly, a
rocker arm assembly, and a valve assembly mounted
therein, wherein the rocker arm assembly comprises an
oil-control driving mechanism and the oil-control driving
mechanism is controlled by an oil control valve. An oil
control valve mounting base is mounted on a surface of
the cylinder head that is on the same side as the intake
port. The oil control valve mounting base comprises a
coupling seat and an insertion seat. The oil control valve
comprises a valve body and an insertion section. The
insertion seat of the oil control valve mounting base re-
ceives the insertion section of the oil control valve to insert
therein, wherein the insertion seat of the oil control valve
mounting base and the cylinder head are spaced from
each other by a spacing distance. As such, the oil control
valve is set distant from the high temperature site of the
engine to prevent the oil control valve mounting base
from forming a heat accumulation object thereby improv-
ing the durability of the oil control valve, easing the in-
stallation of the oil control valve, and preventing the oil
control valve from interfering with the maintenance op-
eration of other components. Further, this also helps
shorten the controlling oil passage between the oil control
valve and the oil-control driving mechanism to thereby
reduce loss of oil pressure and make the oil control valve
controlling and driving the oil-control driving mechanism
more precisely.
[0006] The foregoing objectives and summary provide
only a brief introduction to the present invention. To fully
appreciate these and other objects of the present inven-
tion as well as the invention itself, all of which will become
apparent to those skilled in the art, the following detailed
description of the invention and the claims should be read
in conjunction with the accompanying drawings.
Throughout the specification and drawings identical ref-
erence numerals refer to identical or similar parts.
[0007] Many other advantages and features of the
present invention will become manifest to those versed
in the art upon making reference to the detailed descrip-
tion and the accompanying sheets of drawings in which
a preferred structural embodiment incorporating the prin-
ciples of the present invention is shown by way of illus-
trative example.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG 1 is a schematic view showing a conventional
cylinder head.
FIG 2 is a schematic view showing arrangement of
an oil control valve mounting base and an oil control
valve according to the present invention.
FIG 3 is a schematic view showing the oil control
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valve mounting base and a controlling oil passage
of the oil control valve according to the present in-
vention.
FIG 4 is a schematic side elevational view of an en-
gine according to the present invention.
FIG 5 is a schematic front view of the engine accord-
ing to the present invention.
FIGS. 6 and 7 are schematic views showing a water-
cooling engine in which the present invention is em-
bodied.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0009] The following descriptions are exemplary em-
bodiments only, and are not intended to limit the scope,
applicability or configuration of the invention in any way.
Rather, the following description provides a convenient
illustration for implementing exemplary embodiments of
the invention. Various changes to the described embod-
iments may be made in the function and arrangement of
the elements described without departing from the scope
of the invention as set forth in the appended claims.
[0010] Referring first to FIGS. 2 and 3, the present in-
vention provides an engine 3, which at least comprises
a crankcase 31, a cylinder block 32 mounted on the
crankcase 31, and a cylinder head 33 mounted on the
cylinder block 32.
[0011] As shown in FIG 3, the cylinder block 32 com-
prises a timing chain compartment 34. The timing chain
compartment 34 extends upward to the cylinder head 33
and a rocker arm compartment 35 formed on the cylinder
head 33. The timing chain compartment 34 receives a
timing chain 341 mounted therein.
[0012] As shown in FIGS. 2 and 3, the cylinder head
33 comprises the rocker arm compartment 35 and the
rocker arm compartment 35 comprises a cam assembly
351, a rocker arm assembly 352, and a valve assembly
353 mounted therein. The rocker arm assembly 352 com-
prises an oil-control driving mechanism 354. The oil-con-
trol driving mechanism 354 is controlled by an oil control
valve 4. The oil control valve 4 comprises a valve body
4a and an insertion section 4b, whereby the oil control
valve 4 controls and drives the oil-control driving mech-
anism 354 and the oil-control driving mechanism 354 in
turn causes the valve assembly 353 to do movements of
different high and low lifts.
[0013] The cylinder head 33 comprises an intake port
331 located at the intake side. The intake port 331 is
connected to an intake duct 3311 and the intake duct
3311 is connected to a throttle valve 5 and an electronic
control unit (ECU) 6, as shown in FIG 2.
[0014] As shown in FIGS. 2 and 4, the cylinder head
33 comprises an exhaust port 332 located at a side there-
of opposite to the intake port 331. The exhaust port 332
is connected to an exhaust pipe 3321.
[0015] Referring to FIGS. 2, 3, and 4, the cylinder head
33 comprises an igniter mounting base 333 formed at a

side opposite to the timing chain compartment 34. The
igniter mounting base 333 receives an igniter 3331
mounted thereon.
[0016] Referring to FIGS. 2, 3, 4, and 5, the cylinder
head 33 comprises an oil control valve mounting base
334 formed on the surface of the cylinder head on which
the intake port 331 is mounted. In other words, the oil
control valve mounting base 334 is formed on the surface
that is located at the same side as the intake port 331.
The oil control valve mounting base 334 comprises a
coupling seat 3341 and an insertion seat 3342. The cou-
pling seat 3341 is coupled to an outer wall of the rocker
arm compartment 35 of the cylinder head 33. The inser-
tion seat 3342 receives the insertion section 4b of the oil
control valve 4 to insert therein in order to securely mount
the oil control valve 4 on the oil control valve mounting
base 334. The oil control valve mounting base 334 is
mounted to the cylinder head 33 in a manner of being
integrated with the cylinder head 33 or in a manner of
being externally attached to the cylinder head 33 by
means of screwing or welding. In the embodiment illus-
trated in the drawings, threaded fasteners are used to fix
the coupling seat 3341 of the oil control valve mounting
base 334 to the cylinder head 33. The oil control valve
mounting base 334 is mounted in such a manner as to
form a spacing distance between the insertion seat 3342
of the oil control valve mounting base 334 and the cylinder
head 33, as shown in FIG 2. When the oil control valve
mounting base 334 is mounted to the cylinder head 33,
the insertion seat 3342 of the oil control valve mounting
base 334 is set to extend in a direction toward the crank-
case 31 and is arranged on the cylinder head 33 to be
substantially parallel to or form an acute angle with re-
spect to the intake duct 3311. Specifically speaking, as
shown in FIG 5, in a front view of the engine 3, the oil
control valve mounting base 334 and the oil control valve
4 are set on the surface of the cylinder head 33 that is
on the same side as the intake port 331 between the
intake port 331 and the igniter mounting base 333 in such
a way that the oil control valve mounting base 334 is
located on the second quadrant of the engine 3, as shown
in FIG 5, whereby a controlling oil passage 41 between
the oil control valve 4 and the oil-control driving mecha-
nism 354 can be effectively shortened, as shown in FIG
2, and thus, the operation of the oil control valve 4 con-
trolling and driving the oil-control driving mechanism 354
can be made more precisely. Also, it is possible to prevent
the formation of a heat accumulation object on the oil
control valve mounting base 334 and prevent high tem-
perature from transferring from the cylinder head 33 to
the oil control valve mounting base 334 and the oil control
valve 4 to thereby improve durability of the oil control
valve 4.
[0017] Further, the insertion seat 3342 of the oil control
valve mounting base 334 is provided with an ancillary
fixation pillar 3343, which is fixed to a position adjacent
to the intake port 331. In a side elevational view, the an-
cillary fixation pillar 3343 is mounted adjacent to the in-
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take port 331 of the cylinder head 33 so that a projection
thereof is coincident with that of the intake port 331 of
the cylinder head 33, as shown in FIG 3. As such, the oil
control valve mounting base 334 has a plurality of fixation
points on the cylinder head 33 so that when the oil control
valve 4 is inserted into the oil control valve mounting base
334, the oil control valve 4 can be provided with secured
positioning on the cylinder head 33 and it is also to pre-
vent the ancillary fixation pillar 3343 of the oil control valve
mounting base 334 from affecting flow of cooling air and
thus preventing deterioration of cooling of the cylinder
head 33.
[0018] In practicing the present invention, the engine
3 can be an air-cooling engine 3a or a water-cooling en-
gine 3b.
[0019] Referring to FIGS. 2 and 4, in which the engine
3 is an air-cooling engine 3a, a cooling fan 311 is provided
at one side of the crankcase 31 and an airflow guide hood
7 encloses the cylinder block 32 and the cylinder head
33. The oil control valve mounting base 334 and the oil
control valve 4 are mounted to the cylinder head 33 at
the same side of a cylinder axis A as the cooling fan 311.
The cooling fan 311 draws in cold air from the surround-
ings and the airflow guide hood 7 conducts the cold air
toward the cylinder block 32 and the cylinder head 33 so
as to cool and dissipate heat from the cylinder block 32
and the cylinder head 33. As shown in FIGS. 3 and 4,
the oil control valve mounting base 334 and the oil control
valve 4 are mounted to the cylinder head 33 in such a
way that the insertion seat 3342 of the oil control valve
mounting base 334 is set at a spacing distance from the
cylinder head 33 and extends in a direction toward the
crankcase 31 and is arranged on the cylinder head 33 to
be substantially parallel to or form an acute angle with
respect to the intake duct 3311. The spacing distance
between the insertion seat 3342 of the oil control valve
mounting base 334 and the cylinder head 33 define a
channel therebetween and the channel allows the exter-
nal cold air drawn in by the cooling fan 311 to flow there-
through so that the cold air so drawn in is not interfered
with by the arrangement of the oil control valve mounting
base 334 and the oil control valve 4 and the cooling effect
on the cylinder head 33 is not deteriorated. Further, as
shown in FIG 4, the insertion seat 3342 of the oil control
valve mounting base 334 and the oil control valve 4 are
located outside the airflow guide hood 7. Specifically
speaking, the airflow guide hood 7 is arranged between
the oil control valve 4 and the cylinder head 33, so that
when the present invention is embodied on an air-cooling
engine 3a, the oil control valve 4 can be directly cooled
by the external cold air. Further, the oil control valve
mounting base 334 is mounted to the cylinder head 33
at a location exactly upstream the external cold air flow
so that it is possible to prevent the high temperature of
the cylinder block 32 and the cylinder head 33 from af-
fecting the oil control valve mounting base 334 and the
oil control valve 4 and thus, the service life of the oil con-
trol valve 4 will not be affected and get shortened.

[0020] Referring to FIGS. 6 and 7, when the engine 3
is a water-cooling engine 3b, a water pump 312 is ar-
ranged at one side of the crankcase 31. The water pump
312 drives cooling water to flow through a water jacket
(not shown) of the water-cooling engine 3b to reach the
cylinder block 32 and the cylinder head 33 for cooling
and removing heat from the water-cooling engine 3b. A
cooling water outlet assembly 335 is mounted on the cyl-
inder head 33. The cooling water outlet assembly 335
functions to discharge the cooling water that has cooled
down the cylinder block 32 and the cylinder head 33. The
cooling water outlet assembly 335 is arranged at one
side of the intake port 331. More specifically, the surface
of the cylinder head 33 on which the intake port 331 is
arranged is provided with the oil control valve 4 and the
cooling water outlet assembly 335 in such a way that the
oil control valve 4 and the cooling water outlet assembly
335 are respectively set at opposite sides of the intake
port 331 in an opposite arrangement.
[0021] The effectiveness of the present invention is
that the surface of the cylinder head 33 where the intake
port 331 is arranged is provided with the oil control valve
mounting base 334 that receives the oil control valve 4
to mounted thereto in such a way that the oil control valve
4 extends in a direction toward the crankcase 31 and the
insertion seat 3342 of the oil control valve mounting base
334 and the cylinder head 33 are spaced from each other
by a spacing distance that defines a channel to allow cold
air drawn in by the cooling fan 311 to flow therethrough.
As such, the cold air flow is not interfered with by the
arrangement of the oil control valve mounting base 334
and the oil control valve 4 to cause deterioration of the
cooling effect on the cylinder head 33. Further, the oil
control valve 4 is set distant from the high temperature
site of the engine 3 to prevent the oil control valve mount-
ing base 334 from forming a heat accumulation object
thereby improving the durability of the oil control valve 4,
easing the installation of the oil control valve 4, and pre-
venting the oil control valve 4 from interfering with the
maintenance operation of other components. Further,
this also helps shorten the controlling oil passage 41 be-
tween the oil control valve 4 and the oil-control driving
mechanism 354 to thereby reduce loss of oil pressure
and make the oil control valve 4 controlling and driving
the oil-control driving mechanism 354 more precisely.
[0022] It will be understood that each of the elements
described above, or two or more together may also find
a useful application in other types of methods differing
from the type described above.
[0023] While certain novel features of this invention
have been shown and described and are pointed out in
the annexed claim, it is not intended to be limited to the
details above, since it will be understood that various
omissions, modifications, substitutions and changes in
the forms and details of the device illustrated and in its
operation can be made by those skilled in the art without
departing in any way from the spirit of the present inven-
tion.
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Claims

1. A structure of oil control valve for variable lift of en-
gine valve, wherein the engine (3) at least comprises
a crankcase (31), a cylinder block (32) mounted on
the crankcase (31), and a cylinder head (33) mount-
ed on the cylinder block (32), the cylinder block (32)
comprising a timing chain compartment (34), which
extends upward to the cylinder head (33), the timing
chain compartment (34) receiving a timing chain
(341) mounted therein, the cylinder head (33) com-
prising a rocker arm compartment (35), which com-
prises a cam assembly (351), a rocker arm assembly
(352), and a valve assembly (353) mounted therein,
wherein the rocker arm assembly (352) comprises
an oil-control driving mechanism (354), the oil-con-
trol driving mechanism (354) being controlled by an
oil control valve (4), characterized in that: an oil
control valve mounting base (334) is mounted on a
surface of the cylinder head (33) that is on the same
side as the intake port (331), the oil control valve
mounting base (334) comprising a coupling seat
(3341) and an insertion seat (3342), the oil control
valve (4) comprising a valve body (4a) and an inser-
tion section (4b), the insertion seat (3342) of the oil
control valve mounting base (334) receiving the in-
sertion section (4b) of the oil control valve (4) to insert
therein, wherein the insertion seat (3342) of the oil
control valve mounting base (334) and the cylinder
head (33) are spaced from each other by a spacing
distance.

2. The structure of oil control valve for variable lift of
engine valve according to claim 1, wherein the in-
sertion seat (3342) of the oil control valve mounting
base (334) comprises an ancillary fixation pillar
(3343), which is fixed at a location adjacent to the
intake port (331), whereby in a side view, projections
of the ancillary fixation pillar (3343) and the intake
port (331) of the cylinder head (33) are coincident
with each other.

3. The structure of oil control valve for variable lift of
engine valve according to claim 1, wherein the oil
control valve mounting base (334) is mounted via
the coupling seat (3341) to a wall of the rocker arm
compartment (35) and the insertion seat (3342) of
the oil control valve mounting base (334) extends in
a direction toward the crankcase(31).

4. The structure of oil control valve for variable lift of
engine valve according to claim 1 or 2, wherein the
spacing distance between the insertion seat (3342)
of the oil control valve mounting base (334) and the
cylinder head (33) defines a channel that allows cold
air to flow therethrough.

5. The structure of oil control valve for variable lift of

engine valve according to claim 1, wherein in a front
view of the engine (3), the oil control valve mounting
base (334) and the oil control valve (4) are arranged
in a second quadrant of the engine (3) whereby the
oil control valve mounting base (334) and the oil con-
trol valve (4) are set on the surface of the cylinder
head (33) that is on the same side as the intake port
(331) between the intake port (331) and the igniter
mounting base (333).

6. The structure of oil control valve for variable lift of
engine valve according to claim 1, wherein the en-
gine (3) is an air-cooling engine (3a), a cooling fan
(311) being provided at one side of the crankcase
(31) of the engine (3), an airflow guide hood (7) en-
closing the cylinder block (32) and the cylinder head
(33) of the engine (3), the oil control valve mounting
base (334) and the oil control valve (4) being mount-
ed to the cylinder head (33) at the same side of a
cylinder axis as the cooling fan (311).

7. The structure of oil control valve for variable lift of
engine valve according to claim 6, wherein the air-
flow guide hood (7) is arranged between the oil con-
trol valve (4) and the cylinder head (33).

8. The structure of oil control valve for variable lift of
engine valve according to claim 1, wherein the en-
gine (3) is a water-cooling engine (3b), a water pump
(312) being arranged on the crankcase (31) of the
engine (3), a cooling water outlet assembly (335)
being mounted on the cylinder head (33) of the en-
gine (3).

9. The structure of oil control valve for variable lift of
engine valve according to claim 8, wherein the cool-
ing water outlet assembly (335) is arranged at one
side of the intake port (331) of the cylinder head (33),
the intake port (331) of the cylinder head (33) being
provided, at a side thereof opposite to the cooling
water outlet assembly (335), with the oil control valve
(4).

10. The structure of oil control valve for variable lift of
engine valve according to claim 1, wherein the oil
control valve mounting base (334) is mounted to the
cylinder head (33) in a manner of being integrated
with the cylinder head (33) or in a manner of being
externally attached to the cylinder head (33).
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