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(54) Exhaust gas recycling valve for a vehicle

(57) An exhaust gas recycling valve for a vehicle in-
cludes a valve body (6), a sealing unit (7) and a control
cable (8). The sealing unit (7) includes a sealing member
(72) mounted movably within an accommodating space

(61) in the valve body (6) and disposed at a sealing po-
sition. The control cable (8) is fastened to the sealing unit
(7) and an accelerator cable (900). When the accelerator
cable (900) is operated, the sealing member (72) moves
to a non-sealing position.
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Description

[0001] The invention relates to an exhaust gas recy-
cling valve, and more particularly to an exhaust gas re-
cycling valve that is manipulated by use of an accelerator
cable.
[0002] Referring to Figure 1, which is a schematic di-
agram of a conventional exhaust gas recycling device
used in a car, the exhaust gas recycling device 1 is adapt-
ed for connection with a car engine 100 that includes an
air intake pipe 200 and an exhaust pipe 300. The exhaust
gas recycling device 1 includes an exhaust gas recycling
valve 11 configured as an electromagnetic valve and
mounted on the car body, an electronic control unit (ECU)
12 for controlling opening and closing operations of the
exhaust gas recycling valve 11, a first air-guiding pipe 13
in fluid communication with the exhaust pipe 300, and a
second air-guiding pipe 14 in fluid communication with
the air intake pipe 200. When the electronic control unit
12 opens the exhaust gas recycling valve 11, the first air-
guiding pipe 13 is in fluid communication with the second
air-guiding pipe 14. This allows exhaust gas to flow from
the exhaust pipe 300 into the air intake pipe 200 via a
flow path formed by the first air-guiding pipe 13, the ex-
haust gas recycling valve 11 and the second air-guiding
pipe 14. The exhaust gas mixes with fresh air in the air
intake pipe 200 for subsequent flow into the car engine
100.
[0003] When the electronic control unit 12 closes the
exhaust gas recycling valve 11, the first air-guiding pipe
13 is not in fluid communication with the second air-guid-
ing pipe 14. As such, flow of exhaust gas from the exhaust
pipe 300 into the air intake pipe 200 via the flow path of
the first air-guiding pipe 13, the exhaust gas recycling
valve 11 and the second air-guiding pipe 14 is prevented.
[0004] As described above, a portion of the exhaust
gas exhausted from the car engine 100 flows back into
the air intake pipe 200 to mix with fresh air. Since this
portion of exhaust gas includes a large quantity of carbon
dioxide (CO2), which will not oxidize and which can ab-
sorb a significant amount of heat, oxygen density in the
car engine 100 is reduced. As a result, the maximum
combustion temperature of the car engine 100 is lowered
to thereby reduce nitrogen oxides (NOx) in the exhaust
gas.
[0005] However, due to the high temperature of the
exhaust gas passing through the exhaust pipe 300, the
exhaust gas recycling valve 11 is susceptible to damage.
If extreme damage occurs, the exhaust gas recycling
valve 11 may entirely malfunction, in which case exhaust
gas recycling is not possible.
[0006] Referring to Fig. 2, another exhaust gas recy-
cling device 2 is shown to include an exhaust gas recy-
cling valve 3 in fluid communication with both an air intake
pipe 500 and an air-guiding pipe 601 that is connected
fixedly to and that is in fluid communication with an ex-
haust pipe (not shown).
[0007] The exhaust gas recycling valve 3 includes a

valve body 31, a sealing member 32, and a diaphragm
unit 33 for controlling movement of the sealing member
32.
[0008] The valve body 31 has an interior chamber 311,
a fixed first connecting pipe 312 in fluid communication
with the interior chamber 311, and an exhaust gas pas-
sage 313 in fluid communication with the air-guiding pipe
601.
[0009] The sealing member 32 is disposed movably
within the exhaust gas passage 313, and is driven by the
diaphragm unit 33 to open or close the exhaust gas pas-
sage 313.
[0010] The diaphragm unit 33 is disposed in the interior
chamber 311, and includes a diaphragm 331 dividing the
interior chamber 311 into two chamber portions, a resil-
ient member 332 configured as a coiled compression
spring and disposed within one of the chamber portions,
and a connecting rod 333 interconnecting the diaphragm
331 and the sealing member 32. The resilient member
332 presses against the diaphragm 331 so as to bias the
sealing member 32 to close the exhaust gas passage
313.
[0011] The control unit 4 includes a second connecting
pipe 41 that has two opposite ends which are connected
respectively and fixedly to and which are in fluid commu-
nication with the air intake pipe 500 and the first connect-
ing pipe 312. A pressure-regulating valve 42 is disposed
on the second connecting pipe 41 for automatically ad-
justing the negative pressure in the second connecting
pipe 41.
[0012] When a throttle valve 700 is rotated within the
air intake pipe 500, the pressure-regulating valve 42 can
automatically compensate for the negative pressure from
the air intake pipe 500 so as to overcome the biasing
force of the resilient member 332. Hence, the diaphragm
331 and the sealing member 32 are moved by means of
the negative pressure from the connecting pipe 41 so as
to open the exhaust gas passage 313. This causes the
exhaust gas to flow from the exhaust pipe into the air
intake pipe 500 through the air-guiding pipe 601 and the
exhaust gas passage 313.
[0013] A drawback of this configuration, however, is
that since the exhaust gas recycling valve 3 is disposed
in proximity to an engine (not shown) and the temperature
of the engine is relatively high, the diaphragm 331 is sus-
ceptible to damage, thereby reducing the service life of
the exhaust gas recycling valve 3. Furthermore, the ex-
haust gas recycling valve 3 needs to be made from a
high temperature-resistant material. Therefore, the man-
ufacturing costs of the exhaust gas recycling valve 3 are
increased.
[0014] Therefore, the obj ect of this invention is to pro-
vide an exhaust gas recycling valve that can overcome
the drawbacks associated with the prior art.
[0015] According to this invention, an exhaust gas re-
cycling valve for a vehicle includes a valve body, a sealing
unit and a control cable. The sealing unit includes a seal-
ing member mounted movably within an accommodating
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space in the valve body and disposed at a sealing posi-
tion. The control cable is fastened to the sealing unit and
an accelerator cable. When the accelerator cable is op-
erated, the sealing member moves to a non-sealing po-
sition.
[0016] Other features and advantages of the present
invention will become apparent in the following detailed
description of the preferred embodiment with reference
to the accompanying drawings, of which:

Fig. 1 illustrates a conventional exhaust gas recy-
cling device;
Fig. 2 illustrates another conventional exhaust gas
recycling device;
Fig. 3 is a sectional view of the preferred embodiment
of an exhaust gas recycling valve according to this
invention; and
Fig. 4 is a sectional view of the preferred embodi-
ment, illustrating how a sealing member is moved to
a non-sealing position.

[0017] Referring to Fig. 3, the preferred embodiment
of an exhaust gas recycling valve 5 for a vehicle (not
shown), such as a motorcycle, according to this invention
is shown to include a valve body 6, a sealing unit 7 and
a control cable 8. The vehicle includes an air intake pipe
500 of an air intake system for feeding fresh air into an
engine (not shown), an exhaust pipe (not shown) of an
exhaust system for discharging exhaust gas from the en-
gine, an air-guiding pipe 601 connected fixedly to and in
fluid communication with the exhaust pipe, a throttle
valve 700 disposed rotatably in the air intake pipe 500,
a handle unit 800, and an accelerator cable 900 inter-
connecting the handle unit 800 and the throttle valve 700.
[0018] The exhaust gas recycling valve 5 is disposed
between the air intake pipe 500 and the air-guiding pipe
601 so as to allow for flow of the exhaust gas from the
air-guiding pipe 601 into the air intake pipe 500 via the
exhaust gas recycling valve 5.
[0019] The valve body 6 is cylindrical, and has an ac-
commodating space 61, a gas outlet 62 in fluid commu-
nication with the accommodating space 61, and a gas
inlet 63 in fluid communication with both the accommo-
dating space 61 and the air-guiding pipe 601. Each of
the accommodating space 61 and the gas outlet 62 has
a circular cross section. The gas outlet 62 has a diameter
smaller than that of the accommodating space 61. The
valve body 6 further has a shoulder 64 defined between
the accommodating space 61 and the gas outlet 62. The
accommodating space 61 has a large-diameter portion
611 in fluid communication with the gas inlet 63, a small-
diameter portion 612 connected to an end of the large-
diameter portion 611 and having a diameter smaller than
that of the large-diameter portion 611, and a frustoconical
portion 613 connected to an opposite end of the large-
diameter portion 611. The frustoconical portion 613 has
a large-diameter end connected to the large-diameter
portion 611, and a small-diameter end connected to the

gas outlet 62 and having a diameter smaller than that of
the large-diameter end.
[0020] The sealing unit 7 includes a sliding member
71, a sealing member 72, and a resilient member 73. The
sealing member 72 is mounted movably within the ac-
commodating space 61, and is disposed at a sealing po-
sition, where the gas outlet 62 is closed so as to prevent
flow of the exhaust gas from the air-guiding pipe 601 into
the air intake pipe 500 through the exhaust gas recycling-
valve 5. The sealingmember 72 is disposed within the
large-diameter portion 611. The resilient member 73 is
disposed at an end portion of the small-diameter portion
612 distal from the large-diameter portion 611.
[0021] The sliding member 71 is received fittingly and
movably within the small-diameter portion 612 of the ac-
commodating space 61, is disposed between the sealing
member 72 and the resilient member 73, and is formed
with a counterbore therethrough. The counterbore has a
thick bore portion 711 and a thin bore portion 712. The
thin bore portion 712 has a diameter smaller than that of
the thick bore portion 711.
[0022] The sealing member 72 includes a connecting
portion 721, a frustoconical sealing portion 722 and a
frustoconical insert portion 723. The sealing portion 722
has two opposite ends connected respectively and fix-
edly to the connecting portion 721 and the insert portion
723. The connecting portion 721 is connected fixedly to
the sliding member 71, and covers the thick bore portion
711 of the counterbore in the sliding member 71. The
sealing portion 722 is biased by the resilient member 73
to press against the shoulder 64 of the valve body 6 so
as to close the gas outlet 62. The insert portion 723 is
disposed entirely within the gas outlet 62 in the valve
body 6, and has a diameter that reduces gradually in a
direction away from the sealing portion 722.
[0023] The resilient member 73 is configured as a
coiled compression spring, and is disposed in the small-
diameter portion 612 of the accommodating space 61 so
as to bias the sliding element 71 and the sealing member
72 to move toward the gas outlet 62, thereby closing the
gas outlet 62.
[0024] The control cable 8 has two opposite ends fas-
tened respectively to the sliding member 71 and the ac-
celerator cable 900. The control cable 8 extends through
the thin bore portion 712, and is formed with a stop ele-
ment 81. The stop element 81 is disposed in the thick
bore portion 711, and is sized so as not to move into the
thin bore portion 712. Thus, the stop element 81 is con-
fined between the sliding member 71 and the sealing
member 72.
[0025] When the handle unit 800 is manipulated to op-
erate the accelerator cable 900 so as to accelerate the
vehicle, the sealing member 72 moves to a non-sealing
position shown in Fig. 4, where the exhaust gas recycling
valve 5 is opened so as to allow for flow of the exhaust
gas from the air-guiding pipe 601 into the air intake pipe
500 through the exhaust gas recycling valve 5.
[0026] When the sealing member 72 is disposed at the
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non-sealing position, the insert portion 723 of the sealing
member 72 is disposed only partially within the gas outlet
62. This allows for flow of the exhaust gas from the ex-
haust gas recycling valve 5 into the air intake pipe 500
through a space between the insert portion 723 and a
wall of the valve body 6 defining the gas outlet 62. As
such, the rate of the exhaust gas flowing through the gas
outlet 62 can be adjusted by changing the non-sealing
position of the sealing member 72.
[0027] The exhaust gas recycling valve 5 is controlled
mechanically by the accelerator cable 900, and therefore
is not affected by the high temperature of exhaust gas.
As a result, the exhaust gas recycling device 5 has a long
service life.

Claims

1. An exhaust gas recycling valve (5) for a vehicle, the
vehicle including an engine (100), an air intake sys-
tem (500) connected to the engine (100) so as to
allow for flow of air into the engine (100) through the
air intake system (500), an exhaust system connect-
ed to the engine (100) so as to allow for flow of ex-
haust gas from the engine (100) through the exhaust
system, and an accelerator cable (900), the exhaust
gas recycling valve (5) being disposed between the
air intake system (500) and the exhaust system so
as to allow for flow of the exhaust gas from the ex-
haust system into the air intake system (500) via the
exhaust gas recycling valve (5), characterized in
that the exhaust gas recycling valve (5) includes:

a valve body (6) having an accommodating
space (61), a gas outlet (62) in fluid communi-
cation with the accommodating space (61), and
a gas inlet (63) in fluid communication with both
the accommodating space (61) and the exhaust
system;
a sealing unit (7) including a sealing member
(72) that is mounted movably within the accom-
modating space (61) and that is disposed at a
sealing position, where the gas outlet (62) is
closed so as to prevent flow of the exhaust gas
from the exhaust system into the air intake sys-
tem (500) through the exhaust gas recycling
valve (5); and
a control cable (8) having two opposite ends fas-
tened respectively to the sealing unit (72) and
the accelerator cable (900) such that, when the
accelerator cable (900) is operated, the sealing
member (72) moves to a non-sealing position,
where the exhaust gas recycling valve (5) is
opened so as to allow for the flow of the exhaust
gas from the exhaust system into the air intake
system (500) through the exhaust gas recycling
valve (5).

2. The exhaust gas recycling valve as claimed in Claim
1, further characterized in that each of the accom-
modating space (61) and the gas outlet (62) in the
valve body (6) has a circular cross section, the valve
body 6 further having a shoulder (64) defined be-
tween the accommodating space (61) and the gas
outlet (62), the gas outlet (62) having a diameter
smaller than that of the accommodating space (61),
the sealing member (72) having a frustoconical seal-
ing portion (722) abutting against the shoulder (64)
of the valve body (6) so as to close the gas outlet
(62) when the sealing member (72) is disposed at
the sealing position.

3. The exhaust gas recycling valve as claimed in Claim
1, further characterized in that the sealing member
(72) has a frustoconical insert portion (723) that is
disposed partially within the gas outlet (62) when the
sealingmember (72) is dispose dat the non-sealing
position, so as to allow for flow of the exhaust gas
from the exhaust gas recycling valve (5) into the air
intake system (500) through a space between the
insert portion (723) and a wall of the valve body (6)
defining the gas outlet (62).

4. The exhaust gas recycling valve as claimed in Claim
1, further characterized in that
the accommodating space (61) has a large-diameter
portion (611) in fluid communication with the gas inlet
(63), a small-diameter portion (612) connected to an
end of the large-diameter portion (611) and having
a diameter smaller than that of the large-diameter
portion (611), and a frustoconical portion (613) con-
nected to an opposite end of the large-diameter por-
tion (611), the frustoconical portion (613) having a
large-diameter end connected to the large-diameter
portion (611), and a small-diameter end connected
to the gas outlet (62) and having a diameter smaller
than that of the large-diameter end; and
the sealing unit (7) further includes a sliding member
(71) received fittingly and movably within the small-
diameter portion (612) of the accommodating space
(61) and connected fixedly to the sealing member
(72), and a resilient member (73) disposed in the
small-diameter portion (612) of the accommodating
space (61) so as to bias the sliding member (71) and
the sealing member (72) to move toward the gas
outlet (62), thereby closing the gas outlet (62).

5. The exhaust gas recycling valve as claimed in Claim
4, further characterized in that the sliding member
(71) has a counterbore that is formed therethrough,
the counterbore having a thick bore portion (711)
and a thin bore portion (712) that has a diameter
smaller than that of the thick bore portion (711), the
control cable (8) extending through the thin bore por-
tion (712) and being formed with a stop element (81)
that is disposed in the thick bore portion (711) and
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that is sized so as not to move into the thin bore
portion (712), the sealing member (72) covering the
thick bore portion (711) so as to confine the stop
element (81) between the sliding member (71) and
the sealing member (72).

6. The exhaust gas recycling valve as claimed in Claim
4, further characterized in that the sealing member
(72) is disposed movably within the large-diameter
portion (611), the resilient member (73) being dis-
posed at an end portion of the small-diameter portion
(612) distal from the large-diameter portion (611) and
being configured as a coiled compression spring, the
sliding member (71) being disposed between the
sealing member (72) and the resilient member (73).
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