
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

50
5 

72
9

A
1

TEPZZ¥5Z57 9A_T
(11) EP 3 505 729 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
03.07.2019 Bulletin 2019/27

(21) Application number: 16914022.5

(22) Date of filing: 18.11.2016

(51) Int Cl.:
F01L 1/26 (2006.01)

(86) International application number: 
PCT/CN2016/106350

(87) International publication number: 
WO 2018/036002 (01.03.2018 Gazette 2018/09)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD

(30) Priority: 23.08.2016 CN 201610709066

(71) Applicant: Weichai Power Co., Ltd.
Weifang, Shandong 261061 (CN)

(72) Inventors:  
• WANG, Gang

Shandong 261061 (CN)
• TANG, Jianming

Shandong 261061 (CN)

(74) Representative: Epping - Hermann - Fischer
Patentanwaltsgesellschaft mbH 
Schloßschmidstraße 5
80639 München (DE)

(54) VALVE BRIDGE AND ENGINE COMPRISING THE VALVE BRIDGE

(57) Provided is a valve bridge, comprising a valve
bridge body (11) in which a main piston cavity, an actu-
ating pin mounting cavity, a main piston (12) provided
within the main piston cavity, and an actuating pin (14)
provided within the actuating pin mounting cavity are pro-
vided. An elastic member (15) is provided between the
actuating pin (14) and the actuating pin mounting cavity.
Under the elastic force of the elastic member (15), the
lower end of the actuating pin (14) protrudes from the
actuating pin mounting cavity. A first oil drainage passage

(16) is provided in the valve bridge body (11) and is in
communication with the main piston cavity. A second oil
drainage passage (17) is provided inside the actuating
pin (14) and one end of the second oil drainage passage
is in communication with an oil return cavity. An engine
comprising the valve bridge is further provided. The valve
bridge can avoid collision between the sealing device
and the valve bridge and the wear resultant thereof, and
resolves the difficulty in the arrangement of the sealing
device.
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Description

[0001] The present application claims the priority to Chinese Patent Application No. 201610709066.7, titled "VALVE
BRIDGE AND ENGINE HAVING THE VALVE BRIDGE", filed on August 23, 2016 with the National Intellectual Property
Administration, PRC, which is incorporated herein by reference in its entirety.

FIELD

[0002] The present application relates to the technical field of engine accessories, specifically, relates to a valve bridge
and an engine having the valve bridge.

BACKGROUND

[0003] When a car is running downhill and a driver starts an engine brake device, a fuel supply system stops supplying
oil, and at the same time, when an engine approaches the top dead point of a compression stroke, an exhaust valve is
driven by the engine brake device to be opened with a small lift amount (1∼2 mm), which releases compressed high-
pressure gas in cylinders rapidly and reduces the pressure in the cylinder rapidly. Therefore, in a subsequent power
stroke, the engine basically does not produce mechanical work.
[0004] The valve bridge is installed at a top end of a corresponding valve and is used to transfer a force from a rocker
arm, and to ensure that the corresponding valve is opened at the same time. When the engine works, with the rotation
of a camshaft, the power is transferred through a tappet and a push rod, to drive the rocker arm to rotate around a rocker
shaft, and then the rocker arm drives the valve bridge to open the valve.
[0005] A valve bridge in the conventional art is shown in Figure 1, a piston chamber is arranged in the valve bridge at
a brake valve end, and an actuating piston 1 is installed inside the piston chamber. An oil drain hole 2 is machined above
the actuating piston 1, through which oil in the valve bridge is discharged.
[0006] During the braking process, since it is required to establish a hydraulic connection, a sealing device 3 is required
to seal the hole.
[0007] When the engine is in a main exhaust stroke, the entire valve bridge moves downward, the valve bridge is
disengaged from the sealing device 3, and the high-pressure oil in the valve bridge is discharged.
[0008] However, the current valve bridge needs to add a separate sealing device for the oil drain hole, which is apt to
cause collision and wear between the sealing device and the valve bridge, and the layout is difficult, which affects the
reliability of the engine.
[0009] Therefore, an important technical problem to be solved by the technicians in the field is how to avoid the collision
and wear between the sealing device and the valve bridge, and the difficult layout of the sealing device.

SUMMARY

[0010] In view of this, a valve bridge is provided according to the present application, which can avoid the technical
problems of the collision and wear between the sealing device and the valve bridge and the difficult layout of the sealing
device. An engine having the valve bridge is further provided according to the present application.
[0011] The valve bridge provided by the present application includes a valve bridge body, the valve bridge body is
provided with a main piston chamber, an actuating pin mounting chamber, a main piston arranged in the main piston
chamber, and an actuating pin arranged in the actuating pin mounting chamber; an elastic member is arranged between
the actuating pin and the actuating pin mounting chamber, and a lower end of the actuating pin extends out of the
actuating pin mounting chamber under an elastic force of the elastic member; the valve bridge body is provided with a
first oil drainage passage in communication with the main piston chamber, and an interior of the actuating pin is provided
with a second oil drainage passage having one end in communication with a return oil chamber of an engine; and
when a camshaft of the engine is in a main exhaust lift and drives the valve bridge to move downward, the actuating pin
comes into contact with a cylinder head and pushes the actuating pin to move upward, and before reaching a maximum
valve lift, the first oil drainage passage is in communication with the second oil drainage passage to release pressure
oil in the main piston.
[0012] Preferably, a limiting protrusion is arranged on the cylinder head of the engine, and the actuating pin comes
into contact with the limiting protrusion when the camshaft of the engine is in the main exhaust lift and drives the valve
bridge to move downward.
[0013] Preferably, the actuating pin is in a clearance fit with the actuating pin mounting hole.
[0014] Preferably, the actuating pin is configured as a stepped structure with an upper part being a large diameter
part and a lower part being a small diameter part and having a diameter smaller than a diameter of the upper part, and
a lower opening of the actuating pin mounting hole is greater than the diameter of the small diameter part and smaller
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than the diameter of the large diameter part.
[0015] Preferably, a lower end of the actuating pin mounting hole is fixed with a fixing gasket through screws, and the
fixing gasket is provided with a through hole to form the lower opening of the actuating pin mounting hole.
[0016] Preferably, the elastic member is a spring abutting against an upper end of the actuating pin mounting hole
and an upper end of the actuating pin.
[0017] Preferably, the upper end of the actuating pin mounting hole is provided with a spring seat for mounting the spring.
[0018] Preferably, the valve bridge body is further provided with an auxiliary piston chamber, and an auxiliary piston
is arranged in the auxiliary piston chamber, and the valve bridge body is provided with a pressure oil passage for
communicating an upper part of the auxiliary piston chamber with the main piston chamber.
[0019] An engine having a valve bridge is further provided according to the present application, and the valve bridge
is the valve bridge in any one of the above solutions.
[0020] In the technical proposal provided by the present application, when the engine produces a positive work, a
solenoid valve is turned off and a brake oil circuit does not work, and when the engine needs to be braked, the brake
oil circuit is opened. At this point, lubricant flows on to the main piston of the valve bridge. Under the action of the oil
pressure, the main piston overcomes the spring force, the spring is compressed, and the brake pressure oil enters the
main piston chamber. When the camshaft rotates to a brake lift, the rocker arm is driven to rotate to further drive the
main piston to move downward, thus opening the brake valve, discharging the compressed gas out of the cylinder and
releasing the energy, thereby realizing the engine brake.
[0021] It should be noted that when the camshaft is in the main exhaust lift and drives the valve bridge to move
downward, the actuating pin can come into contact with the cylinder head and push the actuating pin to move upward,
and before reaching the maximum valve lift, the first oil drainage passage is in communication with the second oil
drainage passage to discharge the pressure oil in the main piston.
[0022] In this way, the technical solution provided by the present application does not require a sealing device to seal
the hydraulic pressure in the valve bridge or to relieve the pressure, and can also realize the engine brake and allow
the engine to work normally to output power, thereby avoiding the technical problems of the collision and wear between
the sealing device and the valve bridge caused by providing the sealing device, and the difficult placement of the sealing
device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] In order to more clearly illustrate the embodiments of the present application or the technical proposal in the
conventional art, the accompanying drawings used in the embodiments or the description of the conventional art are
briefly introduced hereinafter. Obviously, the accompanying drawings described hereinafter are only several embodi-
ments of the present application, and for those skilled in the art, other accompanying drawings may also be obtained
according to these accompanying drawings without any creative work.

Figure 1 is a schematic view of a valve bridge in the conventional art;

Figure 2 is an internal schematic view of a valve bridge according to an embodiment of the present application;

Figure 3 is a schematic view showing the cooperation between the valve bridge and a rocker arm according to an
embodiment of the present application.

DETAILED DESCRIPTION OF EMBODIMENTS

[0024] A valve bridge provided according to this embodiment can avoid the technical problems of the collision and
wear between a sealing device and the valve bridge, and the difficult placement of the sealing device. An engine having

Reference Numerals in Figures 2 and 3:
valve bridge body - 11, main piston - 12,
auxiliary piston - 13, actuating pin - 14,
elastic member - 15, first oil drainage passage - 16,
second oil drainage passage - 17, pressure oil passage - 18,
push rod - 19, rocker arm - 20,

limiting protrusion - 21, fixing gasket - 22.
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the valve bridge is also provided according to this embodiment.
[0025] The following examples are illustrated with reference to the accompanying drawings. Furthermore, the following
examples do not constitute any limit on the content of the application described in the claims. In addition, the entire
content illustrated in the following embodiments is not limited to the content which is necessary to the solution to the
application as described in the claims.
[0026] Referring to Figures 2 and 3, the valve bridge in this embodiment includes a valve bridge body 11, and a main
piston 12 for controlling the opening or closing of a valve is provided on the valve bridge body 11. Of course, in order to
control multiple valves at the same time, an auxiliary piston 13 can also be installed on the valve bridge body 11. In
order to achieve synchronous control, a main piston chamber for installing the main piston 12 is preferably in commu-
nication with an upper part of an auxiliary piston chamber for installing the auxiliary piston 13 through a pressure oil
passage 18. When the main piston 12 is filled with pressure oil, the pressure oil enters the auxiliary piston chamber
through the pressure oil passage 18 at the same time, to further control the motion of the auxiliary piston 13, thereby
controlling the multiple valves at the same time.
[0027] In this embodiment, the valve bridge body 11 is also provided with an actuating pin mounting chamber and an
actuating pin 14 arranged in the actuating pin mounting chamber.
[0028] An elastic member 15 is arranged between the actuating pin 14 and the actuating pin mounting chamber. Under
an elastic force of the elastic member 15, a lower end of the actuating pin 14 extends out of the actuating pin mounting
chamber. The valve bridge body 11 is provided with a first oil drainage passage 16 in communication with the main
piston chamber, and an interior of the actuating pin 14 is provided with a second oil drainage passage 17 having one
end in communication with a return oil chamber of the engine.
[0029] When a camshaft of the engine is in a main exhaust lift and drives the valve bridge to move downward, the
actuating pin 14 comes into contact with a cylinder head, thus the actuating pin 14 is pushed upward, and before reaching
the maximum valve lift, the first oil drainage passage 16 is in communication with another end of the second oil drainage
passage 17 to discharge the pressure oil from the main piston 12.
[0030] It should be noted that, in this embodiment, when the engine is working, with the rotation of the camshaft, the
power can be transferred through a tappet (not shown in the figure) and a push rod 19, to drive the rocker arm 20 to
rotate around a rocker arm axis, and the rocker arm 20 drives the valve bridge to open the valve.
[0031] When the engine produces a positive work, a brake oil circuit does not work, and when the engine needs to
be braked, the driver presses a brake start button, a solenoid valve is energized, and the brake oil circuit is opened. At
this point, lubricant travels along an oil path within the rocker arm 20 into the main piston chamber of a valve bridge
assembly in contact with the rocker arm 20. At this time, the oil pressure overcomes the spring force in the main piston
12, the spring is compressed, and the brake pressure oil enters the main piston chamber. After the entire main piston
chamber is filled with the brake pressure oil, the entire main piston 12 floats upward, and at the same time, the pressure
oil passes through the pressure oil passage 18 in the valve bridge body 11 to enter the upper part of the auxiliary piston
chamber. Since there is a certain gap preserved between the rocker arm 20 and the valve bridge during installation, the
main piston 12 floats upward and drives the rocker arm 20 to rotate counter-clockwise until the gap is cleared, at this
time, the main piston and the auxiliary piston 13 of the valve bridge are connected through the pressure oil. When the
camshaft rotates to a brake lift, the rocker arm 20 is driven to rotate clockwise and the main piston 12 moves downward,
and since the hydraulic connection can be considered as a rigid connection, the downward movement of the main piston
12 will drive the auxiliary piston 13 to move downward, thus opening the brake valve, discharging the compressed gas
out of the cylinder and releasing the energy, thereby realizing the engine brake.
[0032] When the camshaft is in the main exhaust lift, the rocker arm 20 drives the main piston 12 to move downward,
thus driving the whole valve bridge to move downward. At this time, a limiting protrusion 21 on the cylinder head comes
into contact with the actuating pin 14 and pushes the actuating pin 14 to move upward, and before reaching the maximum
valve lift, the first oil drainage passage 16 and the second oil drainage passage 17 are in communication with each
other, and the pressure oil flows out of the first oil drainage passage 16 and the second oil drainage passage 17 to
realize the oil drainage function, which ensures that the brake exhaust valve lift is the same as the non-brake exhaust
valve lift under the braking condition.
[0033] In this embodiment, a lower end of the valve bridge body 11 is machined with the actuating pin mounting hole
used to install the actuating pin 14, and the actuating pin 14 moves up and down vertically. Considering the thermal
expansion caused by friction, the side surface of the actuating pin 14 should be designed to cooperate with the actuating
pin mounting hole in a clearance fit, so as to avoid the abrasion of the valve bridge body 11 and the actuating pin 14
caused by an excessive temperature generated by friction, which may affect the normal work. The actuating pin 14
moves up and down vertically and is in constant contact with the limiting protrusion 21 and rubs against the limiting
protrusion 21, therefore, the actuating pin 14 needs to have a high hardness to ensure its wear resistance, and usually,
the entire actuating pin 14 is quenched.
[0034] In addition, in order to install the limit pin reliably in the limit pin mounting hole, the actuating pin 14 is preferably
configured as a stepped structure with an upper part being a large diameter part and a lower part being a small diameter
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part having a diameter smaller than the diameter of the upper part. A diameter of a lower opening of the actuating pin
mounting hole is greater than the diameter of the small diameter part and smaller than the diameter of the large diameter
part.
[0035] In order to facilitate installation, the lower end of the actuating pin mounting hole is fixed with a fixing gasket
22 by screws, and the fixing gasket 22 is provided with a through hole to form the lower opening of the actuating pin
mounting hole.
[0036] It should also be noted that the elastic member 15 installed between the actuating pin 14 and the actuating pin
mounting hole can be specifically a spring abutting against the upper end of the executing pin mounting hole and the
upper end of the actuating pin 14. Specifically, in order to facilitate installation, a spring seat for mounting the spring can
be arranged at the upper end of the actuating pin mounting hole.
[0037] An engine having a valve bridge is provided according to an embodiment, and the valve bridge is the valve
bridge as described in the above embodiments. In this way, the engine provided in this embodiment can avoid the
technical problems of the collision and wear between the sealing device and the valve bridge, and the difficult placement
of the sealing device. The deducing process of the beneficial effect of the engine is similar to that of the valve bridge in
the above embodiments, which will not be repeated herein.
[0038] According to the above description of the disclosed embodiments, those skilled in the art can implement or use
the present application. Many modifications to these embodiments are apparent for those skilled in the art, and general
principles defined herein may be implemented in other embodiments without departing from the spirit or scope of the
present application. Hence, the present application is not limited to the embodiments disclosed herein, but should be
defined by the broadest scope consistent with the principle and novel features disclosed herein.

Claims

1. A valve bridge, comprising a valve bridge body, wherein the valve bridge body is provided with a main piston chamber,
an actuating pin mounting chamber, a main piston arranged in the main piston chamber, and an actuating pin
arranged in the actuating pin mounting chamber; an elastic member is arranged between the actuating pin and the
actuating pin mounting chamber, and a lower end of the actuating pin extends out of the actuating pin mounting
chamber under an elastic force of the elastic member; the valve bridge body is provided with a first oil drainage
passage in communication with the main piston chamber, and an interior of the actuating pin is provided with a
second oil drainage passage having one end in communication with a return oil chamber of an engine; and
wherein, when a camshaft of the engine is in a main exhaust lift and drives the valve bridge to move downward, the
actuating pin comes into contact with a cylinder head and pushes the actuating pin to move upward, and before
reaching a maximum valve lift, the first oil drainage passage is in communication with the second oil drainage
passage to release pressure oil in the main piston.

2. The valve bridge according to claim 1, wherein a limiting protrusion is arranged on the cylinder head of the engine,
and the actuating pin comes into contact with the limiting protrusion when the camshaft of the engine is in the main
exhaust lift and drives the valve bridge to move downward.

3. The valve bridge according to claim 1, wherein the actuating pin is in a clearance fit with the actuating pin mounting
hole.

4. The valve bridge according to claim 1, wherein the actuating pin is configured as a stepped structure with an upper
part being a large diameter part and a lower part being a small diameter part and having a diameter smaller than a
diameter of the upper part, and a lower opening of the actuating pin mounting hole is greater than the diameter of
the small diameter part and smaller than the diameter of the large diameter part.

5. The valve bridge according to claim 4, wherein a lower end of the actuating pin mounting hole is fixed with a fixing
gasket through screws, and the fixing gasket is provided with a through hole to form the lower opening of the actuating
pin mounting hole.

6. The valve bridge according to claim 1, wherein the elastic member is a spring abutting against an upper end of the
actuating pin mounting hole and an upper end of the actuating pin.

7. The valve bridge according to claim 6, wherein the upper end of the actuating pin mounting hole is provided with a
spring seat for mounting the spring.
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8. The valve bridge according to any one of claims 1 to 7, wherein the valve bridge body is further provided with an
auxiliary piston chamber, and an auxiliary piston is arranged in the auxiliary piston chamber, and the valve bridge
body is provided with a pressure oil passage for communicating an upper part of the auxiliary piston chamber with
the main piston chamber.

9. An engine, having a valve bridge, wherein the valve bridge is the valve bridge according to any one of claims 1 to 8.
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