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(54) Exhaust device for vehicle engine

(57)  Anexhaust device includes an inner pipe 1 and
an exhausttip 2. The inner pipe | is connected to a muffler
provided in an exhaust system of a vehicle engine, and
opens at one end to the outside air. The exhaust tip 2 is
fitted to the inner pipe 1 so as to surround the most-down-
stream portion of the inner pipe 1. The exhaust tip 2 is
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fitted to the inner pipe 1 such that the exhaust tip 2 sur-
rounds the inner pipe 1 and a vertically-bottom portion
1B of an edge of the inner pipe 1 around an opening of
the inner pipe 1 is positioned downstream of a vertically-
bottom portion 2B of an edge of the exhaust tip 2 around
an opening of the exhaust tip 2, in the direction in which
the exhaust gas flows.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The invention relates to an exhaust device for
a vehicle engine, which includes an inner pipe that is
connected to a muffler provided in an exhaust system of
the vehicle engine, and that opens at one end to the out-
side air; and an exhaust tip that is fitted to the inner pipe
so as to surround the most-downstream portion of the
inner pipe.

2. Description of the Related Art

[0002] Japanese Patent Application Publication No.
2005-2891 (JP-A-2005-2891) describes a conventional
type of exhaust device for a vehicle engine with the fea-
tures described above. FIG. 4 is a cross-sectional view
schematically showing an example of conventionally em-
ployed exhaust devices such as the exhaust device de-
scribed in JP-A-2005-2891.

[0003] AsshowninFIG.4,the exhaustdeviceincludes
aninner pipe 11 which is connected to a muffler provided
in an exhaust system of a vehicle engine and which opens
at one end to the outside air; and an exhaust tip 12 which
is fitted to the inner pipe 11 so as to surround the most-
downstream portion of the inner pipe 11. In this type of
exhaust device, the exhaust tip 12 has an angled end
that defines an opening of the exhaust tip 12. The end
of the exhaust tip 12 is angled such that a vertically-top
portion 12A of an edge of the exhaust tip 12 around the
opening (hereinafter, simply referred to as an "edge of
the exhaust tip 12") is positioned downstream of a verti-
cally-bottom portion 12B of the edge. In addition, the ex-
haust tip 12 surrounds an edge of the inner pipe 11
around an opening of the inner pipe 11 (hereinafter, sim-
ply referred to as an "edge of the inner pipe 11") such
that the inner pipe 11 does not jut out from the exhaust
tip 12. In this way, the exhaust tip 12 provides the exhaust
device with a good appearance.

[0004] Mostofthewaterthathas beencondensedfrom
the exhaust gas (hereinafter, referred to as the "con-
densed water") in the inner pipe 11 gathers around a
vertically-lower portion of the inner pipe 11, and then drips
from the opening of the inner pipe 11. In this way, the
condensed water is discharged to the outside of the ve-
hicle. However, in such an exhaust device, the edge of
the inner pipe 11 is positioned upstream of the edge of
the exhaust tip 12 in order to provide the exhaust device
with a good appearance. Therefore, the condensed water
dripping from the opening of the inner pipe 11 contacts
the edge portion of the exhausttip 12 and builds up inside
the exhaust tip 12. This causes inconveniences such as
corrosion of the exhaust tip 12.

Note that, the terms "upstream" and "downstream" used
in this specification mean "upstream" and "downstream"
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in the direction in which the exhaust gas flows.
SUMMARY OF THE INVENTION

[0005] The invention provides an exhaust device for a
vehicle engine, which suppresses corrosion of an ex-
haust tip.

[0006] Means for achieving the object of the invention
and effects of the invention will be described below. An
aspect of the invention relates to an exhaust device for
a vehicle engine, which includes an inner pipe that is
connected to a muffler provided in an exhaust system of
the vehicle engine and that is open at one end to the
outside air; and an exhaust tip that is fitted to the inner
pipe so as to surround the most-downstream portion of
the inner pipe. According to the first aspect of the inven-
tion, at least a vertically-bottom portion of an edge of the
inner pipe around an opening of the inner pipe is posi-
tioned downstream of a vertically-bottom portion of an
edge of the exhaust tip around an opening of the exhaust
tip, in the direction in which the exhaust gas flows.
[0007] Mostofthe waterthathas beencondensedfrom
the exhaust gas (hereinafter, referred to as the "con-
densed water") in the inner pipe gathers around a verti-
cally-lower portion of the inner pipe, and then drips from
the opening of the inner pipe. In this way, the water is
discharged to the outside of the vehicle. In the structure
described above, the vertically-bottom portion of the
edge of the inner pipe is positioned downstream of the
vertically-bottom portion of the edge of the exhaust tip.
This structure suppresses occurrence of the situation
where the condensed water dripping from the opening
of the inner pipe contacts the edge portion of the exhaust
tip and builds up in the exhaust tip. Accordingly, most of
the condensed water dripping from the opening of the
inner pipe is reliably discharged to the outside of the ve-
hicle. As a result, corrosion of the exhaust tip due to con-
densed water built up in the exhaust tip is suppressed.
[0008] In the exhaust device according to the afore-
mentioned aspect, an end of the exhaust tip may be an-
gled such that a vertically-top portion of the edge.of the
exhaust tip is positioned downstream of the vertically-
bottom portion of the edge of the exhaust tip, in the di-
rection in which the exhaust gas flows. In addition, the
exhaust tip may surround the edge of the inner pipe ex-
cept the vertically-bottom portion of the edge of the inner
pipe.

[0009] Ascompared with, for example, the structure in
which the entire edge of the inner pipe juts out from the
exhaust tip in the downstream direction, the aforemen-
tioned structure offers an excellent compromise between
provision of a good appearance to the exhaust device,
which is the original function of the exhaust tip, and sup-
pression of corrosion of the exhaust tip due to the con-
densed water built up in the exhaust tip.

[0010] In the exhaust device for a vehicle engine ac-
cording to the aforementioned aspect, the exhaust tip
may have a curled portion formed by inwardly curling a
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portion near the edge of the exhaust tip around the open-
ing of the exhaust tip.

[0011] In the exhaust device including the exhaust tip
that has such curled portion, once entering the exhaust
tip, the condensed water is not easily discharged to the
outside of the vehicle due to the presence of the curled
portion. Accordingly, inconveniences such as corrosion
of the exhaust tip due to the condensed water built up in
the exhaust tip are more easily caused. In addition, this
structure may increase exhaust sound due to a turbulent
exhaust gas flow that occurs when the exhaust gas, dis-
charged from the opening of the inner pipe, contacts with
the curled portion.

[0012] With the aforementioned structure, corrosion of
the exhaust tip due to building-up of the condensed water
is appropriately suppressed even in the exhaust device
having the exhaust tip with the curled portion. At least
the vertically-bottom portion of the edge of the inner pipe
is positioned downstream of the edge of the exhaust tip.
This structure effectively suppresses generation of tur-
bulent exhaust gas flow that occurs due to contact of the
exhaust gas with the curled portion, as compared with,
for example, the structure in which the entire edge of the
inner pipe is positioned inside the exhaust tip. As aresult,
an increase in the exhaust sound is suppressed.

[0013] In the exhaust device according to the afore-
mentioned aspect, an acoustic member may be provided
between the inner pipe and the exhaust tip.

[0014] With this structure, vibration of the exhaust tip,
which is caused due to contact of the exhaust gas, dis-
charged from the opening of the inner pipe, with the
curled portion of the exhaust tip and also noise caused
by such vibration are absorbed by the acoustic member
provided between the inner pipe and the exhaust tip.
Thus, an increase in the exhaust sound, which is caused
due to contact of the exhaust gas discharged from the
inner pipe with the curled portion of the exhaust tip, is
appropriately suppressed. In addition, provision of the
acoustic member between the inner pipe and the exhaust
tip maintains the temperature inside the inner pipe high,
which makes it possible to reduce the amount of con-
densed water generated in the inner pipe. As a result,
corrosion of the exhaust tip is more appropriately sup-
pressed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The foregoing and further objects, features and
advantages of the invention will become apparent from
the following description of an example embodiment with
reference to the accompanying drawings, wherein like
numerals are used to represent like elements and where-
in:

FIG. 1 is a cross-sectional view showing the cross-
section structure of an exhaust device for a vehicle
engine according to an embodiment of the invention;
FIG. 2 is a cross-sectional view showing the cross-
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section structure of an exhaust device for a vehicle
engine according to a modification example of the
embodiment of the invention;

FIG. 3 is a cross-sectional view showing the cross-
section structure of an exhaust device for a vehicle
engine according to another modification example
of the embodiment of the invention; and

FIG. 4 is a cross-sectional view showing the cross-
section structure of a conventionally-used exhaust
device for a vehicle engine.

DETAILED DESCRIPTION OF THE EMBODIMENT

[0016] An exhaust device for a vehicle engine accord-
ing to an embodiment of the invention will be described
with reference to FIG. 1. FIG. 1 shows the cross-section
structure of the exhaust device according to the embod-
iment of the invention, while FIG. 4 shows that according
to the related art described above.

[0017] AsshowninFIG. 1,the exhaustdeviceincludes
an inner pipe 1 that is connected to a muffler provided in
an exhaust system of the vehicle engine and that opens
at one end to the outside air. An exhaust tip 2 is fitted to
the inner pipe 1 so as to surround the most-downstream
portion of the inner pipe 1. The exhaust tip 2 has an an-
gled end that defines an opening 2C of the exhaust tip
2. The exhaust tip 2 is angled such that a vertically-top
portion 2A of an edge of the exhaust tip 2 around the
opening 2C, (hereinafter, simply referred to as a "top por-
tion 2A of the exhaust tip 2") is positioned downstream
of a vertically-bottom portion 2B of the edge of the ex-
haust tip 2 around the opening 2C (hereinafter simply
referred to as a "bottom portion 2B of the exhaust tip 2").
The exhaust tip 2 has a curled portion 2D that is formed
by inwardly curling the edge portion along the entire cir-
cumference thereof. The exhaust tip 2 is fitted to the inner
pipe 1 such that the exhaust tip 2 surrounds the inner
pipe 1 and the exhaust tip 2 and the inner pipe 1 share
the axis C.

[0018] An acoustic member 3 made of, for example,
glass wool, is provided between the exhaust tip 2 and
the inner pipe 1 which faces the exhaust tip 2. A partition
4 that restricts movement of the acoustic member 3 is
also provided between the exhaust tip 2 and the inner
pipe 1.

[0019] In the embodiment of the invention, when the
exhaust tip 2 is fitted to the inner pipe 1 so as to surround
the inner pipe |, a vertically-bottom portion 1B of an edge
of the inner pipe 1 around an opening of the inner pipe
1, (hereinafter simply referred to as a "bottom portion 1B
of the inner pipe 1") is positioned downstream of the bot-
tom portion 2B of the exhaust tip 2. However, the exhaust
tip 2 surrounds the edge of the inner pipe 1 except the
bottom portion 1B. In other words, the bottom portion 1B
of the inner pipe 1 is at the position X2 that is between
the position X1 and the position X3, as shown in FIG. 1.
The bottom portion 2B of the exhaust tip 2 is at the po-
sition X1. The intersection P1 at which the line L1 inter-
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sects the line L2 is at the position X3. The line L1 is an
extended line that extends downstream from the bottom
portion 1B of the inner pipe 1. The line L2 extends along
the angled end of the exhausttip 2 (i.e. the line L2 extends
from the bottom portion 2B to the top portion 2A of the
exhaust tip 2 in FIG. 1).

[0020] The exhaust device according to the embodi-
ment of the invention produces the effects listed below.
(1) Most of the water that has been condensed from the
exhaust gas (hereinafter, referred to as the "condensed
water") in the inner pipe 1 gathers around a vertically-
lower portion of the inner pipe 1, and then drips from the
opening of the inner pipe 1. In this way, the water is dis-
charged to the outside of the vehicle. However, the ex-
haust tip 2 in the embodiment of the invention has the
curled portion 2D formed by inwardly curling the edge
portion of the exhaust tip 2. Therefore, once entering the
exhaust tip 2, the condensed water is not easily dis-
charged to the outside of the vehicle due to the presence
of the curled portion 2D. Such condensed water built up
in the exhaust tip 2 causes inconveniences such as cor-
rosion of the exhaust tip 2.

[0021] To minimize such inconveniences, the exhaust
device according to the embodiment of the invention is
structured in the following manner. The exhaust tip 2 is
fitted to the inner pipe 1 such that the exhaust tip 2 sur-
rounds the inner pipe 1 and at least the bottom portion
1B of the inner pipe 1 is positioned downstream of the
bottom portion 2B of the exhaust tip 2. This structure
suppresses occurrence of the situation where the con-
densed water dripping from the opening of the inner pipe
1 contacts the edge portion of the exhaust tip 2 and builds
up in the exhaust tip 2. Accordingly, most of the con-
densed water dripping from the opening of the inner pipe
1 is reliably discharged to the outside of the vehicle. As
a result, corrosion of the exhaust tip 2 due to condensed
water built up in the exhaust tip 2 is suppressed.

[0022] (2) The exhaust tip 2 is structured in the follow-
ing manner. The end of the exhaust tip 2 is angled such
that the top portion 2A is positioned downstream of the
bottom portion 2B. In addition, the exhausttip 2 surrounds
the edge of the inner pipe 1 except the bottom portion
1B. As compared with, for example, the structure in which
the entire edge of the inner pipe 1 juts out from the ex-
haust tip 2 in the downstream direction, the structure ac-
cording to the embodiment of the invention offers an ex-
cellent compromise between provision of a good appear-
ance to the exhaust device, which is the original function
of the exhaust tip 2, and suppression of corrosion of the
exhaust tip 2 due to the condensed water built up in the
exhaust tip 2.

[0023] (3) At least the bottom portion 1B of the edge
of the inner pipe 1 is positioned downstream of the edge
of the exhaust tip 2. This structure effectively suppresses
generation of turbulent exhaust gas flow that occurs due
to contact of the exhaust gas, discharged from the open-
ing of the inner pipe 1, with the curled portion 2D, as
compared with, for example, the conventional structure
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in which the entire edge of the inner pipe 1 is positioned
inside the exhaust tip 2. As a result, an increase in ex-
haust sound is suppressed.

[0024] (4) The acoustic member 3 is provided between
the inner pipe 1 and the exhaust tip 2. With this structure,
vibration of the exhaust tip 2, which is caused due to
contact of the exhaust gas, discharged from the opening
of the inner pipe 1, with the curled portion 2D of the ex-
haust tip 2 and also noise caused by such vibration are
absorbed by the acoustic member 3 provided between
the inner pipe 1 and the exhaust tip 2. Thus, an increase
in the exhaust sound, which is caused due to contact of
the exhaust gas discharged from the inner pipe 1 with
the curled portion 2D of the exhaust tip 2, is appropriately
suppressed. In addition, provision of the acoustic mem-
ber 3 between the inner pipe 1 and the exhaust tip 2
maintains the temperature inside the inner pipe 1 high,
which makes it possible to reduce the amount of con-
densed water generated in the inner pipe 1. As a result,
corrosion of the exhaust tip 2 is appropriately sup-
pressed.

[0025] Note that, the structure of the exhaust device
for a vehicle engine according to the invention is not lim-
ited to that according to the embodiment described
above. For example, the following modifications may be
made to the exhaust device for a vehicle engine accord-
ing to the embodiment described above.

[0026] Itis preferable to provide the acoustic member
3 between the inner pipe 1 and the exhaust tip 2 as in
the aforementioned embodiment, in order to suppress
an increase in the exhaust sound and maintain the tem-
perature inside the inner pipe 1 high. However, if, even
without the acoustic member 3, the temperature inside
the inner pipe 1 is maintained high and an increase of
the exhaust sound is suppressed, the acoustic member
3 then may be omitted.

[0027] Itis preferable to form the curled portion 2D by
inwardly curling the edge portion of the exhaust tip 2 as
in the aforementioned embodiment, in order to provide
the exhaust tip 2 with a good appearance. However, the
exhaust tip according to the invention need not have such
curled portion. Even in an exhaust tip without such curled
portion, corrosion due to condensed water built up in the
exhaust tip is suppressed.

[0028] Itis preferable that the end of the exhaust tip 2
is angled such that the top portion 2A is positioned down-
stream of the bottom portion 2B and the exhaust tip 2
surrounds the edge of the inner pipe 1 except the bottom
portion 1B as in the aforementioned embodiment, in or-
der to offer an excellent compromise between provision
of a good appearance to the exhaust device and sup-
pression of building-up of the condensed water in the
exhaust tip 2. However, if the need for providing the ex-
haust device with a good appearance is not great, the
shape of the exhaust tip is not specifically limited. For
example, the exhaust tip may be formed such that the
bottom portion and the top portion are aligned at the same
position in the direction in which the exhaust gas flows



7 EP 1916 393 A1 8

downstream. Alternatively, a portion of the exhaust tip 2,
which corresponds to the bottom portion of the inner pipe
1 may be cut away such that the bottom portion of the
inner pipe 1 is positioned downstream of bottom portion
of the exhaust tip 2.

[0029] According to the aforementioned embodiment
of the invention, the inner pipe 1 is formed such that the
top portion 1A and the bottom portion 1B are aligned at
the same position in the direction in which the exhaust
gas flows downstream. However, the shape of the inner
pipe 1 is not limited to this. For example, an inner pipe
101 may be formed such that the line L3, which extends
along the angled end of the inner pipe 101 (which extends
from the bottom portion to the top portion of the inner
pipe 101inFIG. 2), is parallel to the line L2 which extends
along the angled end of the exhaust tip 2 (which extends
from the bottom portion to the top portion of the exhaust
tip 2 in FIG. 2). Alternatively, as shown in FIG. 3, an end
of an inner pipe 201 may be angled such that a bottom
portion 201B is positioned downstream of a top portion
201A. Any structure may be employed as long as an ex-
haust tip is fitted to an inner pipe such that the exhaust
tip surrounds the inner pipe and at least a bottom portion
of an edge of the inner pipe around its opening is posi-
tioned downstream of a bottom portion of an edge of the
exhaust tip around its opening.

[0030] According to the aforementioned embodiment
of the invention, the exhaust tip 2 is fitted to the inner
pipe 1 such that the exhaust tip 2 surrounds the inner
pipe 1 and the exhaust tip 2 and the inner pipe 1 share
the axis C. However, the exhaust tip 2 may be fitted to
the inner pipe 1 such that the exhaust tip 2 surrounds the
inner pipe 1 and the axis C of the inner pipe 1 is deviated
downward from the axis of the exhaust tip 2 in the vertical
direction. With this structure, the distance between the
bottom portion 1B of the inner pipe 1 and the bottom
portion 2B of the exhaust tip 2 is reduced. This suppress-
es drawing of the condensed water, dripping from the
opening of the inner pipe 1, into the exhaust tip 2 due to
the exhaust gas flows around the opening. As a result,
corrosion of the exhaust tip 2 is more efficiently sup-
pressed.

Claims

1. An exhaust device for a vehicle engine, which in-
cludes an inner pipe that is connected to a muffler
provided in an exhaust system of the vehicle engine
and that is open at one end to outside air; and an
exhausttip is fitted to the inner pipe so as to surround
a most-downstream portion of the inner pipe, char-
acterized in that

at least a vertically-bottom portion of an edge of
the inner pipe around an opening of the inner
pipe is positioned downstream of a vertically-
bottom portion of an edge of the exhaust tip
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around an opening of the exhaust tip, in a direc-
tion in which exhaust gas flows.

The exhaust device according to claim 1, charac-
terized in that

an end of the exhaust tip is angled such that a
vertically-top portion of the edge of the exhaust
tip is positioned downstream of the vertically-
bottom portion of the edge of the exhaust tip, in
the direction in which the exhaust gas flows.

The exhaust device according to claim 1 or 2, char-
acterized in that

the exhaust tip surrounds the edge of the inner
pipe except the vertically-bottom portion of the
edge of the inner pipe.

The exhaust device according to any one of claims
1 to 3, characterized in that

the exhaust tip surrounds the inner pipe such
that the vertically-top portion of the edge of the
exhaust tip is positioned downstream of a verti-
cally-top portion of the edge of the inner pipe in
the direction in which the exhaust gas flows, and
the vertically-bottom portion of the edge of the
inner pipe is positioned downstream of the ver-
tically-bottom portion of the edge of the exhaust
tipinthe direction in which the exhaust gas flows.

The exhaust device according to any one of claims
1 to 4, characterized in that

the inner pipe is covered by the exhaust tip when
the exhaust device is viewed from side, and at
least the vertically-bottom portion of the edge of
the inner pipe is visible when the exhaust device
is viewed from below.

The exhaust device according to any one of claims
1 to 5, characterized in that

an end of the inner pipe is angled such that the
vertically-bottom portion of the edge of the inner
pipe is positioned downstream of the vertically-
top portion of the edge of the inner pipe, in the
direction in which the exhaust gas flows.

The exhaust device according to any one of claims
1 to 6, characterized in that

the exhaust tip has a curled portion formed by
inwardly curling a portion near the edge of the
exhaust tip around the opening of the exhaust
tip.
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8. The exhaust device according to any one of claims
1to 7, characterized in that

an acoustic member is provided between the
inner pipe and the exhaust tip.
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