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(54) MECHANISM FOR ADJUSTING CAMSHAFT OF INTERNAL COMBUSTION ENGINE

(67) A mechanism for adjusting a camshaft of an in-
ternal combustion engine comprises a camshaft (1), a
cam sleeve (2) and an electromagnetic valve (3). A guide
boss portion (7) is provided on the cam sleeve (2). A
valve core of the electromagnetic valve (3) is in fit with
the guide boss portion (7) to drive the cam sleeve (2) to
perform reciprocating movement in an axial direction of
the camshaft (1). An automatic return device is provided
on the valve core. After the electromagnetic valve (3) is
deenergized, the valve core returns to an initial position
under the action of an automatic reset device.
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Description

Technical Field

[0001] The presentinvention relates to the field of de-
signing a mechanism for adjusting a camshaft, in partic-
ular to a mechanism for adjusting a camshaft of an inter-

nal combustion engine.

Background of the Invention

[0002] With the development of the automobile indus-
try and the shortage of petroleum resources, the oil price
has raised continuously, increasingly strict environmen-
tal protection standards have been formulated, and it is
more urgent to improve fuel consumption and environ-
mental protection performance of engines. Hence, vari-
ous automobile manufacturers have focused on improv-
ing the engine performance by virtue of the variable valve
stroke technology.

[0003] Atpresent, the cam movement mode is applied
for the current mainstream variable valve stroke technol-
ogies. However, for the current cam movement mode,
the cam sleeve is of an integrated spiral groove structure,
and spiral grooves have different semi-diameters on the
circumference and are provided with slopes for pushing
back valve cores of a solenoid valve, and the solenoid
valve does not have a function of taking back automati-
cally after the cam is switched in place. This structure
will accelerate wear of the valve cores, and the manu-
facturing cost of the camshaft sleeve will increase greatly
due to the fact that it is very difficult to process the cam-
shaft and guarantee the size thereof easily.

Summary of the Invention

[0004] The technical problem to be solved by the
present invention is, with respect to the problems in the
prior art, to provide a mechanism for adjusting a camshaft
of an internal combustion engine with simple structure,
high reliability, low manufacturing cost and no need of
providing a valve core ejection structure on a cam sleeve.
[0005] The technical problem to be solved by the
present invention is realized by the following technical
solution: A mechanism for adjusting a camshaft of an
internal combustion engine, comprises a camshaft, a
cam sleeve and a solenoid valve, wherein guide boss
portions are provided on the cam sleeve, valve cores of
the solenoid valve are in fit with the guide boss portions
to drive the cam sleeve to perform reciprocating move-
ment in an axial direction of the camshaft, and an auto-
matic return device is provided on each of the valve core
for connection; and after the solenoid valve is deener-
gized, the valve cores return to initial positions under the
action of the automatic return devices.

[0006] Preferably, a valve core A and a valve core B
of the solenoid valve are respectively in corresponding
fit with a side guide groove face A and a guide groove
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face B of each guide boss portion, and the valve core A
and the valve core B are connected with a valve core
return mechanism A and a valve core return mechanism
B, respectively.

[0007] Preferably, the cam sleeve is of an integral
structure, and high cams and low cams on the cam sleeve
move integrally in an axial direction along with the cam
sleeve, and are limited axially through limit mechanisms
after moving in place.

[0008] Preferably, the cam sleeve is of a combined
structure and comprises the high cams, the low cams, a
sleeve and the guide boss portions, and the high cams,
the low cams and the guide boss portions are fixed on
the sleeve by means of riveting or interference press-
fitting, move integrally in an axial direction along with the
guide boss portions, and are axially limited through the
limit mechanisms after moving in place.

[0009] Preferably, the cam sleeve is of a split structure,
and comprises the sleeve in the middle, high and low
cam sets arranged at both ends of the sleeve and the
guide boss portions at both ends of the cam sleeve; the
guide boss portions are respectively in fit with the corre-
sponding valve core of the solenoid valve, all parts in the
cam sleeve of the split structure are propped against each
other, and integrally move in an axial direction of the cam-
shaft under the action of the solenoid valve, and the guide
boss portions at both ends of the cam sleeve are axially
limited by the corresponding limit mechanisms.

[0010] Preferably, the camshatft is in fit with the cam
sleeve in a polygon mode, and the number of sides of
the camshatt in fit with the cam sleeve is an integral mul-
tiple of the number of the corresponding engine cylinders.
[0011] Preferably, the number of sides of the camshaft
in fit with the cam sleeve is 3, or 6, or 9, or 12.

[0012] Preferably, the automatic return device is of a
spring or electromagnet or permanent magnet.

[0013] Compared with the prior art, the present inven-
tion has the beneficial effects: By means of the guide
groove that is arranged on the cam sleeve and guides
the cam sleeve to move in the axial direction, valve core
ejection grooves are not required; the valve cores of the
solenoid valve can return to initial positions under the
action of the automatic return devices; the cam guide
grooveisinfitwith the solenoid valve to adjust the position
of the camshaft, thereby changing the valve stroke; and
the mechanism has simple structure, good reliability and
low cost.

Brief description of the Drawings

[0014]

Fig. 1 illustrates a structure diagram of Embodiment
1 of the present invention.

Fig. 2 illustrates a structure diagram in which the
valve cores of a solenoid valve are in fit with guide
grooves in Embodiment 1 of the present invention.
Fig. 3illustrates a structure diagram of a cam sleeve
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in Embodiment 1 of the present invention.

Fig. 4 illustrates a section view of an integrated cam
sleeve in Embodiment 1 of the present invention.
Fig. 5 illustrates a section view of a combined cam
sleeve in Embodiment 1 of the present invention.
Fig. 6 illustrates a structure diagram of a cam sleeve
in Embodiment 2 of the present invention.

Fig. 7 illustrates a section view of the cam sleeve in
Embodiment 2 of the present invention.

Fig. 8 illustrates a structure diagram of a cam sleeve
fitting surface in the present invention.

Fig. 9 illustrates a structure diagram of a cam fitting
surface in the present invention.

[0015] Marks in the figures: 1-camshaft; 2-cam sleeve;
3-solenoid valve; 4-high cam; 5-low cam; 6-sleeve; 7-
guide boss portion; 7a-guide groove face A; 7b-guide
groove face B; 8a-first groove A of limit device; 8b-first
groove B of limit device; 9a-second groove A of limit de-
vice; 9b-second groove B of limit device; 10-sleeve fitting
surface; 11-cam fitting surface; 12a-valve core A; 12b-
valve core B; 13a-valve core return mechanism A; 13b-
valve core return mechanism B.

Detailed Description of Embodiments

[0016] Inorderto make the purpose, technical solution
and advantages of the present invention more clear, the
present invention will be elaborated in combination with
attached drawings and specific embodiments. It should
be understood that the embodiments described herein
are only used to explain the present invention rather than
defining the present invention.

Embodiment 1

[0017] As shown in Figs. 1 to 4, a mechanism for ad-
justing a camshaft of an internal combustion engine,
comprises a camshaft 1, a cam sleeve 2 and a solenoid
valve 3. Guide boss portions 7 are provided on the cam
sleeve 2, valve cores of the solenoid valve 3 are in fit with
the guide boss portions 7 to drive the cam sleeve 2 to
perform reciprocating movement in an axial direction of
the camshaft 1, and each of the valve core is provided
with an automatic return device for connection. When the
valve cores of the solenoid valve protrude into the cam
sleeve guide grooves, the cam sleeve moves in an axial
direction of the camshaft under rotation of the camshaft
to adjust position of the cam to switch a valve stroke.
When the valve cores pass through the guide grooves,
the cam sleeve and the camshaft are fixed by a limit de-
vice. When the solenoid valve 3 is deenergized, the valve
cores return to initial positions under the action of the
automatic return devices, without the need of providing
ejection grooves on the cam shaft. The guide groove is
set to have an equal unit radius and a same base circle.
The automatic return devices can return by means of
spring, electromagnet and permanent magnet suction,
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etc.

[0018] In this embodiment, a valve core A12a and a
valve core B12b of the solenoid valve 3 are respectively
in corresponding fit with a side guide groove face A7a
and a guide groove face B7b of each guide boss portion
7; the guide groove can be a spiral groove, or can be of
a sloped shape; and the valve core A12a and the valve
core B12b are connected with a valve core return mech-
anism A13a and a valve core return mechanism B13b,
respectively. The cam sleeve 2 is of an integral structure,
and high cams 4 and low cams 5 on the cam sleeve 2
move in an axial direction along with the cam sleeve 2,
and are limited axially through limit mechanisms after
moving in place.

[0019] As shown in Fig. 5, as another structure, the
cam sleeve 2 is of a combined structure, and comprises
high cams 4, low cams 5, a sleeve 6 and guide boss
portions 7. The high cams 4, the low cams 5 and the
guide boss portions 7 are fixed on the sleeve 6 by means
of riveting or interference press-fitting or other methods,
move integrally in an axial direction along with the guide
boss portions 7, and are axially limited through the limit
mechanisms after moving in place.

[0020] The operating principle of the present invention
is as follows: After the solenoid valve is energized, the
electromagnetic core A protrudes, and the cam sleeve
operates under rotation of the camshaft; the guide groove
face A contacts with the valve core A; the cam sleeve
and the camshaft slide in an axial direction under the
action of the valve core A; when the guide groove face
A passes through the valve core A, the camshaft enters
a first groove A of the limit device for limiting through a
first groove B of the limit device; the low cams and the
high cams are switched; and the solenoid valve is deen-
ergized, the valve core A returns to the initial position
under the action of the valve core return mechanism A,
and thus the cam position is adjusted. In a similar way,
the valve core B protrudes, and the camshaft position is
adjusted reversely after the solenoid valve is deener-
gized.

Embodiment 2

[0021] As shownin Figs. 6 and 7, the cam sleeve 2 is
of a split type structure, and comprises a sleeve 6 in the
middle, high and low cam sets arranged at the both ends
of the sleeve 6 and guide boss portions 7 located at both
ends of the cam sleeve 2; and the guide boss portions 7
are respectively in fit with the corresponding valve cores
of the corresponding solenoid valve, all parts in the cam
sleeve 2 of the split structure are propped against each
other, and integrally move in an axial direction of the cam-
shaft 1 under the action of the solenoid valve, and the
guide boss portions 7 at both ends of the cam sleeve 2
are respectively limited by the corresponding limit mech-
anisms in an axial direction.

[0022] The operating principle of the present invention
is as follows: After the solenoid valve is energized, the



5 EP 3 770 383 A1 6

electromagnetic core A protrudes, and the cam sleeve
operates under rotation of the camshaft; the guide groove
face A contacts with the valve core A; the cam sleeve
and the camshaft slide in an axial direction under the
action of the valve core A; when the guide groove face
A passes through the valve core A, a first groove B of
the limit device of the camshaft enters a first groove A of
the limit device, a second groove B of the limit device of
the camshaft enters a second groove of the limit device
for limiting; the camshaft enters a first groove A of the
limit device for limiting through a first groove B of the limit
device, and the high cams and the low cams are
switched; and the solenoid valve is deenergized, the
valve core A returns to the initial position under the action
of the valve core return mechanism A, and thus the cam
position is adjusted. In a similar way, the valve core B
protrudes, and the camshaft position is adjusted reverse-
ly after the solenoid valve is deenergized.

[0023] As shown in Figs. 8 and 9, the camshaft 1is in
fit with the cam sleeve 2 in a polygon mode. An inner
pore surface of the cam sleeve 2 is provided with a sleeve
fitting surface 10, and an outer surface of the cam shaft
1 is provided with a cam fitting surface 11. The number
of sides of the cam shaft 1 in fit with the cam sleeve 2 is
an integral multiple of the number of the corresponding
engine cylinders. For instance, the number of sides of a
three-cylinder engine camshaft in fit with the cam sleeve
can be 3, 6, 9, 12, etc.

[0024] All above are only preferred embodiments of
the present invention, and not used to limit the scope of
the present invention. It shout be pointed out that, all
alterations, equivalent replacements and improvements,
without departing from the spirit and principle of the
present invention, shall fall within the protection scope
of the present invention.

Claims

1. A mechanism for adjusting a camshaft of an internal
combustion engine, comprising a camshaft (1), a
cam sleeve (2) and a solenoid valve (3), character-
ized in that guide boss portions (7) are provided on
the cam sleeve (2), valve cores of the solenoid valve
(3) are in fit with the guide boss portions (7) to drive
the cam sleeve (2) to perform reciprocating move-
ment in an axial direction of the camshaft (1), and
an automatic return device is provided on each of
the valve cores; and after the solenoid valve (3) is
deenergized, the valve core returns to an initial po-
sition under the action of the automatic return device.

2. The mechanism for adjusting a camshaft of an inter-
nal combustion engine according to claim 1, char-
acterized in that a valve core A (12a) and a valve
core B (12b) of the solenoid valve (3) are respectively
in fit with a side guide groove face A (7a) and a guide
groove face B (7b) of each guide boss portion (7),
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and the valve core A (12a) and the valve core B (12b)
are connected with a valve core return mechanism
A (13a) and a valve core return mechanism B (13b),
respectively.

The mechanism for adjusting a camshaft of an inter-
nal combustion engine according to claim 2, char-
acterized in that the cam sleeve (2) is of an integral
structure, and high cams (4) and low cams (5) on
the cam sleeve (2) move in an axial direction along
with the cam sleeve (2), and are limited axially
through limit mechanisms after moving in place.

The mechanism for adjusting a camshaft of an inter-
nal combustion engine according to claim 2, char-
acterized in that the cam sleeve (2) is of a combined
structure and comprises the high cams (4), the low
cams (5), a sleeve (6) and the guide boss portions
(7), and the high cams (4), the low cams (5) and the
guide boss portions (7) are fixed on the sleeve (6)
by means of riveting or interference press-fitting,
move in an axial direction along with the guide boss
portions (7), and are axially limited through the limit
mechanisms after moving in place.

The mechanism for adjusting a camshaft of an inter-
nal combustion engine according to claim 2, char-
acterized in that the cam sleeve (2)is of a split struc-
ture, and comprises the sleeve (6) in the middle, high
and low cam sets arranged at both ends of the sleeve
(6) and the guide boss portions (7) located at both
ends of the cam sleeve (2); and the guide boss por-
tions (7) are respectively in fit with the corresponding
valve cores of the solenoid valve, all parts in the cam
sleeve (2) of the split structure are propped against
each other, and integrally move in an axial direction
of the camshaft (1) under the action of the solenoid
valve, and the guide boss portions (7) at both ends
of the cam sleeve (2) are axially limited by the cor-
responding limit mechanisms, respectively.

The mechanism for adjusting a camshaft of an inter-
nal combustion engine according to any of claims 1
to 5, characterized in that the camshaft (1) is in fit
with the cam sleeve (2) in a polygon mode, and the
number of sides of the camshaft (1) in fit with the
cam sleeve (2) is an integral multiple of the number
of the corresponding engine cylinders.

The mechanism for adjusting a camshaft of an inter-
nal combustion engine according to claim 6, char-
acterized in thatthe number of sides of the camshaft
(1) in fit with the cam sleeve (2) is 3, or 6, or 9, or 12.

The mechanism for adjusting a camshaft of an internal
combustion engine according to any of claims 1 to 5,
characterized in that the automatic return devices
is of a spring or electromagnet or permanent magnet.
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