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(54) Exhaust pressure control valve

(57) An exhaust pressure control valve (1) is provid-
ed with a relief valve chamber (20) having a relief body
(21) integrally formed with a valve body (11). The relief
valve chamber (20) is arranged in an orthogonal direc-
tion to a main passage of an exhaust gas, and a seat
member (22) made of a stainless steel material or the
like and having a relief valve seat (22a) is attached to
the relief valve chamber in a side of the valve body (11).
Further, within the relief valve chamber (20), there are
arranged a relief valve body sliding guide (24) arranged
by press fitting, a relief valve body (23) arranged so as
to freely slide within the relief valve body sliding guide
(24), a relief spring (25) energizing the relief valve body
(23) to a side of the seat member (22), and a plug (26).
Further, each of the elements arranged within the relief
valve chamber (20) is inserted from an upper opening
portion of the relief valve chamber (20) in one direction.
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Description

Background of the Invention

(1) Field of the Invention

[0001] The present invention relates to an exhaust
pressure control valve in which a main passage and a
bypass passage are provided, a throttle valve is ar-
ranged in the main passage, and a relief valve for reg-
ulating a pressure of a fluid flowing into the bypass pas-
sage is provided.

(2) Description of the Prior Art

[0002] In conventional, the exhaust pressure control
valve provided with the relief valve is structured such
that a part of an exhaust gas in which a pressure is too
high is relieved from an upstream side of a brake valve
to a downward side through the bypass passage, in or-
der to prevent an exhaust valve of an engine from being
damaged. At this time, a relief valve seat arranged so
as to oppose to a relief valve body is integrally formed
as a part of a valve body. Since the valve body is gen-
erally formed by a spheroidal graphite cast iron, a cor-
rosion resistance of the relief valve seat can not be im-
proved, and the valve body tends to be corroded by an
acid condensate water flowing through the main pas-
sage or the bypass passage. When the relief valve seat
is corroded, the relief valve body and the relief valve seat
are firmly fixed so as to generate a malfunction.
[0003] Accordingly, as shown in Japanese Unexam-
ined Patent Publication No. 9-144569, in order to im-
prove an abrasion resistance by adding a hardness to
the relief valve seat, there has been provided an exhaust
brake apparatus in which the relief valve seat is struc-
tured by a separate element from the valve body.
[0004] In accordance with the exhaust brake appara-
tus 50, as shown in Fig. 5, a relief valve 60 is structured
by a separate body from a brake body 52 of an exhaust
brake valve 51, and is attached so as to form a bypass
passage 61 of the exhaust brake valve 51 in the relief
valve 60.
[0005] The relief valve 60 is provided with a relief
valve chamber 65 having a seat member 63 separately
formed from the relief body 62 and having a relief valve
seat 63a, and a relief valve body 64 moving in a direction
going close to or apart from the relief valve seat 63a,
and a relief spring chamber 67 attached to the relief
valve chamber 65. A relief spring 68 energizing the relief
valve body 64 toward a side of the relief valve seat 63a
is installed in the relief spring chamber 67.
[0006] Further, an inflow port 61a and an outflow port
61b which are arranged with holding the seat member
63 therebetween are arranged, via a gasket 55, so as
to oppose to an inflow port 53a and an outflow port 53b
of the brake body 52, and the relief valve 60 is attached
to the exhaust brake valve 51. In accordance with this

structure, it is possible to increase a hardness by apply-
ing a hardness to the seat member 63 formed by a sim-
ple substance, and it is possible to prevent the relief
valve seat 63a from being worn out.
[0007] However, in the conventional exhaust brake
apparatus 50 in the publication shown above, since the
relief valve 60 is separately constructed from the brake
valve 51, the exhaust brake apparatus 50 itself becomes
complex, and a wide mounting space is required for the
relief valve 60. Further, the relief valve 60 is separated
into the relief valve chamber 65 and the relief spring
chamber 67, and the relief valve chamber 65 is sepa-
rated into the valve chamber 65a and the seal chamber
65b with holding a protruding wall in a center portion of
the relief body 62 therebetween.
[0008] Further, each of the portions arranged in each
of the chambers is inserted from each of the opening
portions so as to be assembled. Accordingly, for exam-
ple, at a time of assembling the relief valve body 64 and
the seat member 63 in the relief valve chamber 65, the
relief valve body 64 and the seat member 63 are insert-
ed from a left opening portion of the valve chamber 65a,
that is, a left direction of the relief valve chamber 65 in
the drawing, into the valve chamber 65a, and the seal
member 66 is inserted from a right opening portion of
the seal chamber 65b, that is, a right direction of the
relief valve chamber 65 in the drawing, into the seal
chamber 65b.
[0009] Further, at a time of assembling the relief
spring 68 in the relief spring chamber 67 , the relief
spring 68 is inserted from a left opening portion of the
relief valve chamber 67, that is, a left direction in the
drawing, into the relief spring chamber 67, whereby the
portions are assembled in the chambers respectively
from the different directions.
[0010] Accordingly, a lot of time is required for assem-
bling due to a poor assembling property, and an assem-
bling cost is increased. Further, since the seat member
63 is inserted from the left opening portion of the valve
chamber 65a at a time of inserting the seat member 63
to the relief valve chamber 65, the relief valve body 64
is pressed in the left direction by the relief spring 68 en-
ergizing in the left direction, whereby the seat member
63 is assembled in a direction of falling off the relief body
62.

Summary of the Invention

[0011] The present invention solves the problem
mentioned above, and an object of the present invention
is to provide an exhaust pressure control valve which
can shorten an assembling time by simultaneously as-
sembling a relief valve body, a seat member or a relief
spring from one direction so as to achieve a compact
structure, can prevent the seat member from falling off
a body, and can prevent the seat member from being
corroded.
[0012] The exhaust pressure control valve in accord-
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ance with the present invention is structured as follows
in order to solve the problem mentioned above . That
is , in accordance with the present invention, there is
provided an exhaust pressure control valve comprising:

a main passage having a throttle valve arranged
within a valve body; and
a bypass passage arranged so as to avoid the throt-
tle valve,

characterized in that a relief valve chamber for
regulating a pressure of a fluid flowing from the main
passage is integrally formed with the valve body, in the
bypass passage, and

the relief valve chamber is provided with at least a
relief valve body, a seat member which is separately
formed from the valve body, has a relief valve seat
capable of being brought into contact with the relief
valve body and is arranged in the valve body, a relief
valve body sliding guide which slidably guides the
relief valve body, and a relief spring which energizes
the relief valve body to a side of the relief valve seat,
and the relief valve chamber is structured in such a
manner that at least the relief valve body, the seat
member, the relief valve body sliding guide and the
relief spring are allowed to be inserted to the relief
valve chamber from one direction.

[0013] Further, it is preferable that the seat member
is formed so as to have a high corrosion resistance.
[0014] In accordance with the structure mentioned
above, since at least the seat member, the relief valve
body, the relief valve body guide and the relief spring
can be inserted to the relief valve chamber integrally
formed in the valve body sequentially or by a set from
one direction, it is possible to significantly shorten the
assembling time.
[0015] Further, since the seat member can be sepa-
rately formed from the valve body and can be attached
to the valve body, the seat member can be made of a
material having a high corrosion resistance or a material
applying a high corrosion resistance to the relief valve
seat. Accordingly, it is possible to prevent the relief valve
seat from being corroded. Further, since it is possible to
form not only a whole of the valve body but also only the
seat member by the material having the high corrosion
resistance, by separately forming the seat member, it is
possible to manufacture at a low cost.
[0016] Further, in accordance with the present inven-
tion, there is provided an exhaust pressure control valve
comprising:

a main passage having a throttle valve arranged
within a valve body; and
a bypass passage arranged so as to avoid the throt-
tle valve,

characterized in that a relief valve chamber for
regulating a pressure of a fluid flowing from the main
passage is formed in the bypass passage, and a relief
valve body capable of sliding within the relief valve
chamber, and a seat member capable of being brought
into contact with the relief valve body are arranged in
the relief valve chamber, and the seat member is formed
so as to have a high corrosion resistance.
[0017] In accordance with the structure mentioned
above, the exhaust pressure control valve can prevent
the seat member from being corroded by forming the
seat member so as to have the high corrosion resist-
ance, as far as the relief valve chamber which is the sl-
idable relief valve body and the seat member capable
of being brought into contact with the relief valve body
are arranged is provided in the bypass passage, where-
by it is possible to provide the exhaust pressure control
valve in which a durability can be improved.

Brief Description of the Drawings

[0018]

Fig. 1 is a schematic view showing a relation of ar-
rangement between an engine and an exhaust
pressure control valve;
Fig. 2 is a cross sectional view showing an exhaust
pressure control valve in accordance with one as-
pect of the present invention;
Fig. 3 is an enlarged view of a main portion showing
a relief valve body and a relief valve seat in Fig. 2;
Fig. 4 is an exploded view showing a state in which
each of elements is inserted into a relief valve
chamber; and
Fig. 5 is a cross sectional view showing a conven-
tional exhaust brake apparatus.

Description of the Preferred Embodiments

[0019] A description will be given below of one em-
bodiment in accordance with the present invention with
reference to the accompanying drawings.
[0020] An exhaust pressure control valve (hereinafter,
refereed to as a control valve) 1 in accordance with the
embodiment is, as shown in Fig. 1, arranged in a middle
path of an exhaust pipe 3 piped from an engine 2 to a
discharge side, and is provided with a throttle valve 6 so
as to open and close a main passage 5 through which
an exhaust gas passes. The throttle valve 6 is rotated
around an axis by an electromagnetic valve 7 and an
actuator 8, and controls a displacement of the exhaust
gas flowing from an upstream side 5a toward a down-
stream side 5b in accordance with an amount of a gap
with respect to an inner diameter of the pipe 3.
[0021] A description will be given in detail of the con-
trol valve 1 in accordance with the embodiment ar-
ranged in the exhaust pipe 3. The control valve 1 is pro-
vided with the main passage 5, a valve body 11 installing
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the main passage 5 therein, the throttle valve 6 arranged
so as to freely open and close the main passage 5 in
accordance with driving of the electromagnetic valve 7,
a bypass passage 12 formed by an inflow port 13 formed
in the upstream side (a left side in Fig. 1) 5a of the main
passage with holding the throttle valve 6 therebetween,
an outflow port 14 formed in the downstream side 5b
and a bypass passage 15 connected to the inflow port
13 and the outflow port 14, and a relief valve chamber
20 arranged so as to freely open and close the inflow
port 13 of the bypass passage 12, as shown in Fig. 2.
[0022] The relief valve chamber 20 is structured such
that a relief body 21 is integrally formed with the valve
body 11, and the relief body 21 is formed so as to pro-
trude in an orthogonal direction to the main passage 5.
[0023] In the relief valve chamber 20, there are ar-
ranged a seat member 22 which is attached to a side of
an outer peripheral surface of the valve body 11 in such
a manner as to oppose to the inflow port 13 of the bypass
passage 12, a relief valve body 23 which slides toward
or away from the seat member 22, a relief valve body
sliding guide 24 which guides and supports the sliding
of the relief valve body 23, a relief spring 25 which en-
ergizes the relief valve body 23 to a side of the seat
member 22, and a plug 26 which supports one end side
of the relief spring 25 and engages with the relief valve
chamber 20.
[0024] The valve body 11 is formed in an approxi-
mately rectangular shape in an outer diameter and is
made of a cast steel or the like, the main passage 5 is
formed in a round hole, and the relief body 21 is formed
in a cylindrical shape so as to constitute the relief valve
chamber 20.
[0025] The throttle valve 6 is formed in a disc shape,
and an axial portion thereof is supported by a shaft 6a
transversing the main passage 5. The shaft 6a is con-
nected to an actuator 8 driven by the electromagnetic
valve 7. Further, the throttle valve 6 is rotated around
the shaft 6a in accordance with an operation of the ac-
tuator 8, whereby a predetermined amount of gap can
be formed with respect to an inner diameter of the ex-
haust pipe 3.
[0026] The relief valve chamber 20 is formed in a
stepped round hole shape in an inner portion thereof,
and is constituted by a lower small diameter portion 20a
and an upper large diameter portion 20b. A valve portion
23b of the relief valve body 23 is received in the small
diameter portion 20a, and the relief valve body sliding
guide 24 is arranged in the large diameter portion 20b
in a pressure inserted state so as to bring a lower end
portion into contact with a step surface with the small
diameter portion 20a. Further, a female screw 20c is
formed in an upper portion of the large diameter portion
20b, and a plug 26 is engaged with the female screw
20c.
[0027] The sheet member 22 is formed in a ring
shape, and is made of a stainless steel material
(SUS430 or the like) in the embodiment, in order to im-

prove a corrosion resistance. In this case, the sheet
member 22 is not limited to the stainless steel material
as far as the material has a high corrosion resistance,
and, for example, may be formed by a member formed
by a carbon steel and coated by a thin-film material hav-
ing an excellent corrosion resistance on a surface.
[0028] Further, as shown in Fig. 3, a taper-shaped re-
lief valve seat 22a is formed in a peripheral edge portion
of an inner diameter portion on one end surface of the
sheet member 22. The relief valve seat 22a is arranged
so as to oppose to the relief valve body 23, and is formed
in such a manner that a leading end portion of the relief
valve body 23 can be brought into contact therewith.
Further, the structure is made such that the leading end
portion of the relief valve body 23 is brought into contact
with the relief valve body 22a, thereby closing the inflow
port 13, and then the relief valve body 23 moves apart
therefrom, whereby a part of the exhaust gas can flow
into the bypass passage 12.
[0029] The relief valve body 23 has , as shown in Fig.
2 , a sliding portion 23a which is slid and guided by the
relief valve body sliding guide, and a valve portion 23b
which is formed so as to protrude from the sliding portion
23a, and the sliding portion 23a and the valve portion
23b are connected by a connection portion 23c having
a small diameter. A periphery of the connection portion
23c is communicated with the bypass passage 15 , and
a leading end of the valve portion 23b is provided with
a taper portion 23d (refer to Fig. 3) capable of engaging
with the relief valve seat 22a of the seat member 22.
Further, a recess portion 23e capable of receiving one
end of the relief spring 25 is formed in a rear end portion
of the sliding portion .
[0030] Next, a description will be given of amethodof
assembling the relief valve chamber 20 structured in the
manner mentioned above. An inner side of the relief
valve chamber 20 is formed in a hollow shape and is
open in a top portion, before the respective elements
are inserted into the relief valve chamber 20. As shown
in Fig. 4, first, the seat member 22 is inserted into the
relief valve chamber 20 from an upper opening portion
20d of the relief valve chamber 20 in a state of directing
the relief valve seat 22a upward, and is fitted into a seat
member insertion recess portion 11a formed in a side of
an end surface of the bypass passage 15 in the valve
body 11 in a pressure inserted state. It is desired that
an inner peripheral surface of the seat member 22 is
formed so as to have approximately the same dimen-
sion as the inner diameter of the inflow port 13 so as to
prevent the seat member 22 from falling off the valve
body 11 due to a pressure of the fluid.
[0031] Next, the relief valve body 23 is fitted into the
relief valve body sliding guide 24 , and the relief spring
25 is inserted to the plug 26 at one end and fitted to the
recess portion 23e of the relief valve body 23 at another
end, thereby forming one set assembly. In this state, this
one set assembly is inserted into the relief valve cham-
ber 20 from the upper opening portion 20d. At this time,
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the relief valve body sliding guide 24 is inserted by press
fitting into the large diameter portion 20b of the relief
valve chamber 20, and a leading end surface of the relief
valve sliding guide 24 is brought into contact with the
step surface with respect to the small diameter portion
20a of the relief valve chamber 20 so as to be fixed.
[0032] Then, the top portion of the relief valve cham-
ber 20 is closed by screwing the plug 26 with the female
screw 20c of the relief valve chamber 20. At this time,
an energizing force to be applied to the relief valve body
23 of the relief spring 25 is set so as to oppose to a set
pressure of the fluid passing through the bypass pas-
sage 12. This is set in accordance with a fastening po-
sition of the plug 26.
[0033] In this case, at a time of inserting the respective
elements into the relief valve chamber 20, the respective
elements except the seat member 22 may be inserted
into the relief valve chamber 20 one part by one part. In
any case, all the elements will be inserted from the upper
opening portion 20d of the relief valve chamber 20.
[0034] Next, a description will be given of an operation
of the control valve 1 assembled in the manner men-
tioned above with reference to Figs. 1 to 3.
[0035] At a normal time, the exhaust gas flowed from
the engine flows from the upstream side 5a of the main
passage 5 to the downstream side 5b through a gap be-
tween the throttle valve 6 and the inner peripheral sur-
face of the exhaust pipe 3 and is discharges to an ex-
ternal portion. In this state, the relief valve body 23
presses the relief valve seat 22a on the basis of the en-
ergizing force of the relief spring 25 and closes the inflow
port 13.
[0036] Further, in the case that a pressure higher than
a set pressure is applied to the upstream side in a state
in which the throttle valve 6 closes the inner peripheral
surface of the exhaust pipe 3 or in a state in which the
throttle valve 6 is inclined by a set amount of the gap
between the throttle valve 6 and the inner peripheral sur-
face of the exhaust pipe 3, for example, under an oper-
ation of the exhaust brake or under a warm-up opera-
tion, when a pressure in the upstream side 5a is in-
creased by high speed rotation of the engine, the ex-
haust gas in the upstream side 5a presses the relief
valve body 23. If the pressing force is stronger than the
energizing force applied to the relief valve body 23 of
the relief spring 25, the relief valve body 23 moves apart
from the state in which the relief valve body 23 is brought
into contact with the relief valve seat 22a, and opens the
inflow port 13. The exhaust gas having the increased
pressure flows through the bypass passage 15 via the
outflow port 14 to the downstream side 5b from the in-
flow port 13 . Accordingly, since the exhaust gas is ap-
propriately discharged to the external portion through
the bypass passage 12 even if the engine speed is high,
it is possible to avoid the high pressure state within the
exhaust pipe, so that the exhaust valve 2a of the engine
2 is not damaged.
[0037] As mentioned above, in the control valve 1 in

accordance with the embodiment, since it is possible to
sequentially or simultaneously insert and assemble the
seat member 22, the relief valve body 23, the relief valve
body sliding guide 24, the relief spring 25 and the plug
26 from the upper opening portion 20d of the relief valve
chamber 20 in one direction, at a time of assembling the
parts such as the relief valve body 23 and the like within
the relief valve chamber 20, it is possible to improve an
assembling property, and it is possible to assemble in
an extremely short time. Accordingly, it is possible to re-
duce an assembling cost and it is possible to provide
the control valve 1 having a reduced cost.
[0038] Further, since the seat member 22 is separate-
ly formed from the valve body 11, it is possible to form
the seat member 22 with a high corrosion resistance.
That is, it is possible to easily form the seat member 22
by the stainless steel member, and it is possible to easily
apply a thin-film coating to the seat member 22. It is pos-
sible to prevent the seat member 22 from being corrod-
ed so as to provide the control valve 1 having a durabil-
ity, by forming the seat member 22 with the high corro-
sion resistance. Since it is sufficient to only form the seat
member 22 with the high corrosion resistance, it is un-
necessary to form a whole of the valve body 11 with the
high corrosion resistance, and it is possible to manufac-
ture the valve body 11 at a low cost.
[0039] In this case, with respect to forming the seat
member with the high corrosion resistance, the structure
is not limited to the control valve 1 in accordance with
the embodiment, as far as the relief valve chamber is
structured so as to include the relief valve body and the
seat member.
[0040] Further, since the seat member 22 is attached
so as to be position controlled by the valve body 11 in
the direction that the energizing force of the relief spring
25 is applied, it is possible to carry out a stable operation
without falling off the valve body 11 due to the energizing
force of the relief spring 25.
[0041] It is explicitly stated that all features disclosed
in the description and/or the claims are intended to be
disclosed separately and independently from each other
for the purpose of original disclosure as well as for the
purpose of restricting the claimed invention independent
of the compositions of the features in the embodiments
and/or the claims. It is explicitly stated that all value
ranges or indications of groups of entities disclose every
possible intermediate value or intermediate entity for the
purpose of original disclosure as well as for the purpose
of restricting the claimed invention.

Claims

1. An exhaust pressure control valve comprising:

a main passage having a throttle valve ar-
ranged within a valve body; and
a bypass passage arranged so as to avoid said
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throttle valve,

characterized in that a relief valve chamber
for regulating a pressure of a fluid flowing from said
main passage is integrally formed with said valve
body, in said bypass passage, and

said relief valve chamber is provided with at
least a relief valve body, a seat member which
is separately formed from said valve body, has
a relief valve seat capable of being brought into
contact with said relief valve body and is ar-
ranged in said valve body, a relief valve body
sliding guide which slidably guides said relief
valve body; and a relief spring which energizes
said relief valve body to a side of said relief
valve seat, and said relief valve chamber is
structured in such a manner that at least said
relief valve body, said seat member, said relief
valve body sliding guide and said relief spring
are allowed to be inserted to said relief valve
chamber from one direction.

2. An exhaust pressure control valve as claimed in
claim 1, characterized in that said seat member is
formed so as to have a high corrosion resistance.

3. An exhaust pressure control valve comprising:

a main passage having a throttle valve ar-
ranged within a valve body; and
a bypass passage arranged so as to avoid said
throttle valve,

characterized in that a relief valve chamber
for regulating a pressure of a fluid flowing from said
main passage is formed in said bypass passage,

a relief valve body capable of sliding within said
relief valve chamber, and a seat member capa-
ble of being brought into contact with said relief
valve body are arranged in said relief valve
chamber, and
said seat member is formed so as to have a
high corrosion resistance.
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