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(54) Shell main body for muffler

(57) The shell main body (3) for a muffler includes
an inner shell (1) in a cylindrical shape with a cross-sec-
tion of an imperfect circle defined by small arc portions
(4, 5) alternating with large arc portions (6, 7); and an
outer shell (2) wrapping the inner shell (1) and formed in
a cylindrical shape similar to the inner shell (1). An end
portion (1a) of the inner shell (1) and an end portion (2a)

of the outer shell (2) are overlapped in a circumstantial
direction of the shell main body (3) to form a shell overlap
portion (8) that is capable of discharging vapor in a gap
(6a, 7a) of the large arc portions (6, 7) formed between
the inner shell (1) and the outer shell (2) into one of an
outside and an inside of the shell main body (3). This
shell overlapping portion (8) is located in one of the small
arc portions (4, 5).
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Description

[0001] The present invention relates to a shell main
body for a muffler that is used in an exhaust system of a
combustion engine mounted on a motor vehicle or the
like and is equipped with an inner shell and an outer shell
wrapping an outer surface of the inner shell.
[0002] As a shell main body for a muffler with an inner
shell and an outer shell, a shell main body disclosed in
Japanese Patent Application Laid-open No.
2002-206422 is conventionally known. As shown in a
schematic cross-sectional view in FIG. 4, a shell main
body 103 of this conventional muffler is formed of two
layers of an inner shell 101 and an outer shell 102. Each
of the inner and outer shells 101 and 102 has a cylindrical
shape with a cross section that is not a perfect circle but
is defined by small arc portions 104 and 104 alternating
with large arc portions 105 and 105, similarly to an oval,
a racing track-like figure, or the like.
[0003] The conventional shell main body 103 for the
muffler described above, however, has the following
problem. The shell main body 103 is provided at its edge
portions with openings, which are closed by not-shown
end plates by press caulking or welding, respectively.
This structure makes it impossible for the end plates and
the inner shell 101 to be welded to each other, thus caus-
ing not-shown minute gaps which are located between
an inner surface of the end plates and the edge portions
of the inner shell 101 and communicate an inner space
of the shell main body 103 and gaps 104a, 104b, 105a,
and 105b formed between the inner shell 101 and the
outer shell 102, because the inner shell 101 are covered
by the end plates and the outer shell 102.
[0004] Incidentally, the edge portions of the inner shell
101 and the outer shell 102 have overlap portions 108
that are welded with each other in a state that they are
overlapped with each other at a top position and in a
circumstantial direction of the shell main body 103.
[0005] Consequently, water enters the gaps 104a,
104b, 105a, and 105b formed between the inner shell
101 and the outer shell 102 due to capillary phenomenon
through the gaps between the end plates and the inner
shell 101 and accumulates on an inner portion of the
muffler when water vapor in exhaust gas is cooled off
into the water due to contact with a low-temperature shell
wall of the muffler or drop in temperature after stopping
an engine.
[0006] Then, the water that has entered the gaps 104a,
104b, 105a, and 105b is heated by high-temperature ex-
haust gas passing through the muffle to vaporize after
restarting the engine, resulting in pressure rise of the
vapor in the gaps 104a, 104b, 105a, and 105b. When
this pressure rise speed exceeds a discharging speed of
the vapor that is discharged from the gaps 104a, 104b,
105a, and 105b to the inner portion or an outside of the
shell main body 103, vapor pressure in the gaps 104a,
104b, 105a, and 105b between the shells 101 and 102
sometimes rises to deform them.

[0007] Incidentally, water causing such a problem
sometimes splashes onto an outer periphery of the shell
main body 103 and enters into the gaps between the
inner shell 101 1 and the outer shell 102.
[0008] Such a problem can be solved if a communi-
cating path, for example a hole, is formed on a shell over-
lap portion at an upper surface side of the shell main
body 103 so as to allow the gap between the inner shell
101 and the outer shell 102 to communicate with the out-
side of the outer shell 102 or gaps at the edge portion of
the outer shell 102 is formed so that the vapor entered
into the gap can pass through the gaps of the outer shell
102.
[0009] However, in a shell main body 103 having a
cylindrical shape with a cross section that is not a perfect
circle but is defined by small arc portions 104 and 104
alternating with large arc portions 105 and 105, similarly
to an oval, a racing track, or the like, the inner shell 101
and the outer shell 102 in the right and left small arc
portions 104 and 104 are in close contact with each other,
clogging their right and left side gaps 104a and 104b and
dividing the gap into an upper gap 105b and a lower gap
105a in the large arc portions 105 and 105 as shown in
FIG. 5.
[0010] This clogging prevents the vapor generated in
the lower gap 105a between the lower portions of the
inner shell 101 and the outer shell 103 from discharging
from the lower gap 105a, resulting in pressure-rise of the
vapor to apply its pressure force P to and deform the
lower portions of the shells 101 and 102 in an expansion
direction. The lower large arc portion 105 of the shells
101 and 102 is deformable easily more than the small
arc portions 104 and 104, because the former has stiff-
ness smaller than the former.
[0011] It is undesirable to provide a lower side of the
outer shell 102 with a not-shown communicating path or
a not-shown shell overlap portion, similar to the shell
overlap portion 108, that is fluidically connectable the
lower gap 105a to the outside of the outer shell 102, be-
cause a splash and/or mud is easily allowed to enter the
lower gap 105a through the communicating path or the
shell overlap portion and rust the shell main body 103.
Consequently, vapor entered the lower gap 105a can
escape to nowhere, resulting in pressure rise in the lower
gap 105a between the inner shell 101 and the outer shell
102. This may possibly deform the inner shell 101 and
the outer shell 102.
[0012] It is an object of the present invention to provide
a shell main body for a muffler that is capable of prevent-
ing deformation of a cylindrical shell main body due to
vaporization of water entering a lower gap between an
inner shell and an outer shell, in the cylindrical shell main
body that constitutes a muffler and is formed by an inner
shell and an outer shell each having a cylindrical cross
section that is not a perfect circle but is defined by alter-
nated small arc portions and large arc portions, similarly
to an oval, a racing track, or the like.
[0013] In order to achieve the object stated above, a
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shell main body for a muffler according to one of the as-
pects of the present invention comprises: an inner shell
having an end portion and formed in a cylindrical shape
with a cross section that is noncircular and defined by
small arc portions alternating with large arc portions; an
outer shell wrapping an outer surface of the inner shell
and formed in a cylindrical shape with a cross section
that is noncircular and defined by small arc portions al-
ternating with large arc portions, the outer shell having
an end portion; and end plates secured to both edge por-
tions of the outer shell wherein the end portion of the
inner shell and the end portion of the outer shell are over-
lapped in a circumstantial direction of the shell main body
to form a shell overlap portion that is capable of forming
a clearance between the inner shell and the outer shell
for discharging vapor in a gap of the large arc portions
formed between the inner shell and the outer shell into
one of an outside and an inside of the shell main body,
with the shell overlapping portion being located in one of
the small arc portions.
[0014] After water that pools in an inner space of the
shell main body enters the gap formed between the inner
shell and the outer shell and accumulates in the gap, the
water is heated by high-temperature exhaust gas to va-
porize after restarting an engine, resulting in pressure
rise of the vapor in the gap. This pressure rise is sup-
pressed by discharging the vapor in the gap through the
clearance of the shell overlap portion into the inside or
the outside of the shell main body, which prevents the
shell main body from being deformed.
[0015] Preferably, the inner shell and the outer shell
are formed of a double-rolled flat plate. This brings re-
duction of manufacturing cost with ensuring decrease of
transmission noise and leak prevention of exhaust gas
[0016] Preferably, the large arc portions are separated
from each other in a vertical direction to be located in an
upper position and a lower position of the shell main body,
and the small arc portions are separated from each other
in a horizontal direction to be located in side positions of
the shell main body with connecting the large arc por-
tions. Therefore, this structure enables the shell main
body 3 to be short in height so as to avoid interference
of the shell main body and a road surface with obtaining
a necessary passage area for passing exhaust gas
through an inside of it.
[0017] Preferably, the end portion of the outer shell is
headed downward. Therefore, when rainwater and/or an-
tifreezing agent that comes from the outside of the shell
main body and adhere to an outer surface of the outer
shell is transmitted through the outer surface and falls,
but does not easily enter the gap through the clearance
of the shell overlap portion.
[0018] Preferably, the end portion of the inner shell is
headed upward and located at a position higher than a
bottom portion of an inner surface of the inner shell.
Therefore, water accumulated in the bottom portion of
the shell main body does not easily enter the gap through
the clearance of the shell overlap portion.

[0019] Preferably, the shell overlap portion is con-
structed by the end portion of the inner shell and the end
portion of the outer shell that are spot-welded in positions
at intervals in a longitudinal direction of the shell main
body so that the clearance between the spot-welded po-
sitions allows the vapor to be discharged. This enables
this gap for discharging the vapor to be easily formed at
a low manufacturing cost, because its welding length is
shorten to form the gap for vapor discharging.
[0020] Preferably, the shell overlap portion includes
the end portion of the inner shell, the end portion of the
outer shell, and a sandwiched portion that is sandwiched
between the end portions with the sandwiching portion
integrally connecting the inner shell and the outer shell
and dividing the clearance into a first clearance for com-
municating the gap and the inside of the shell main body
and a second clearance for communicating the gap and
the outside of the shell main body. Therefore, this struc-
ture enables the overlap portion to be easily made of one
flat plate and formed with the clearances for vapor dis-
charging into the outside and the inside of the shell main
body.
[0021] Preferably, at least one of the end portions is
deflectable by pressure of the vapor in the gap so that a
vapor-discharging area of the clearance is spread.
Therefore, the clearance has a small area to prevent wa-
ter from entering the gap therethrough when pressure is
low in the gap, and it has a large area to discharge vapor
in the gap therethrough into the inside or outside of the
shell main body.
[0022] The objects, features and advantages of the
present invention will become apparent as the descrip-
tion proceeds when taken in conjunction with the accom-
panying drawings, in which:

FIG. 1 is a plane view showing a shell main body for
a muffler, which has an inner shell and an outer shell,
of an embodiment according to the present inven-
tion;

FIG. 2 is a cross-sectional view showing the shell
main body taken along the II-II line in FIG. 1;

FIG. 3 is a schematic diagram illustrating how vapor
discharges from gaps formed between the inner shell
and the outer shell of the shell main body shown in
FIGS. 1 and 2 to an outside and an inside thereof;

FIG. 4 is a schematic cross-sectional view showing
a conventional shell main body for a muffler; and

FIG. 5 is a cross-sectional view showing the conven-
tional shell main body shown in FIG. 4 that is in a
state that lower portions of an inner shell and an outer
shell of the shell main body deform in an expansion
direction due to vapor rise in a gap formed between
the lower portions.
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[0023] Hereinafter, embodiments of the present inven-
tion will be described with reference to the accompanying
drawings.
[0024] First, a shell main body for a muffler of an em-
bodiment will be described with reference to the accom-
panying drawings of FIGS. 1 and 3.
[0025] FIG. 1 is a plane view showing the shell main
body of the embodiment, FIG. 2 is a cross-sectional view
showing the shell main body taken along the II-II line in
FIG. 1, and FIG. 3 is a schematic diagram illustrating a
state of vapor discharging in the shell main body shown
in FIGS. 1 and 2.
[0026] The shell main body 3 of the embodiment is
used for a muffler of an exhaust system mounted on a
motor vehicle. The muffler is connected at its both ends
with not-shown exhaust pipes. The shell main body 3 is
made of a double-rolled flat plate, formed of two layers
of an inner shell 1 and an outer shell 2 so that it has a
laterally long, flattish cylindrical shape with a cross sec-
tion substantially in a laterally long, rounded triangle
shape.
[0027] The shell main body 3 has small arc portions 4
and 5 alternating with large arc portions 6 and 7, the small
arc portions 4 and 5 having a small curvature in a state
that the inner shell 1 and the outer shell 2 are attached
almost firmly to each other to form a left clearance, which
will be described later, and a right gap 5a, and the large
arc portions 6 and 7 having a large curvature in a state
that a lower gap 6a and an upper gap 7a are formed
between the inner shell 1 and the outer shell 2.
[0028] The small arc portions 4 and 5 are separated
from each other in a horizontal direction to be located in
side positions of the shell main body 3 with connecting
the large arc portions 6 and 7, and the large arc portions
6 and 7 are separated from each other in a vertical di-
rection to be located in an upper position and a lower
position of the shell main body 3. The small arc portions
4 and 5 and the large arc portions 6 and 7 form an inner
space I inside of them so as to pass exhaust gas.
[0029] At the left small arc portion 4, an end portion 1a
of the inner shell 1 and an end portion 2a of the outer
shell 4 are overlapped in a circumstantial direction of the
shell main body 3 to each form a shell overlap portion 8
being spot-welded in positions S that are a predeter-
mined interval apart from one another in a longitudinal
direction of the shell main body 3. The shell overlap por-
tion 8 further includes a sandwiched portion 12a of the
plate that is sandwiched between the end portions 1a
and 2a, thus having three-layer shell portions.
[0030] In this embodiment, an overlap amount of the
shell overlap portion 8 (an overlap amount of the end
portion 1a of the inner shell 1 and the end portion 2a of
the outer shell 2) is 20 mm, and a center portion of the
shell overlap portion 8 is spot-welded in the positions S
such that three-layer shell portions are fixed to one an-
other at the shell overlap portion 8. Non-welded portions
between the spot-welded positions S form the clearance
for discharging water vapor in the gaps 5a, 6a, and 7a.

[0031] The end portion 1a of the inner shell 1 is posi-
tioned in the small arc portion 4 to be erected upward
from a bottom portion of an inner space I of the shell main
body 3 to be located at a position higher than the bottom
portion and secured to an inner peripheral surface of the
sandwiched portion 12a at spot-welded positions S, while
an end portion 2a of the outer shell 2 is headed downward
in the small arc portion 4 and secured to an outer periph-
eral surface of the sandwiched portion 12a at the
spot-welded positions S.
[0032] The shell overlap portion 8 is formed to have
the clearance, which includes a first clearance 1b formed
between the end portion 1a of the inner shell 1 and an
inner peripheral surface of the sandwiched portion 12a
and a second clearance 2b formed between the end por-
tion 2a of the outer shell 2 and an outer peripheral surface
of the sandwiched portion 12a. The end portions 1b and
2b are deformable to spread their discharging areas and
discharge the vapor in the gaps 5a, 6a , and 7a when
pressure of vapor in the gaps 6a and 7a becomes high.
[0033] In the inner space I of the shell main body 3,
not-shown interior parts, such as baffle plates, commu-
nicating pipes, and others, are contained. Openings of
both edge portions of the shell main body 3 are closed
by end plates 9 and 10, respectively, by press-caulking
or welding the end plates 9 and 10 and the edge portions
of the outer shell 2. The end plate 9 is fixed to a not-shown
inlet exhaust pipe, and the end plate 10 is fixed to a
not-shown outlet exhaust pipe, so that the inner space I
is communicated with the inlet exhaust pipe and the outlet
exhaust pipe to flow exhaust gas outputted from an en-
gine to the outside with decreasing transmission noise
of the gas.
[0034] Next, the operation of the shell main body 3 of
the first embodiment will be described.
[0035] In the muffler, the shell main body 3 is made of
a double-rolled flat plate so that it is formed of two layers
of the inner shell 1 and the outer shell 2, which brings
decrease of transmission noise and leak prevention of
exhaust gas.
[0036] On the other hand, water, such as flocculated
water generated from water vapor contained in exhaust
gas by cooling-off, pools in the inner space I of the shell
main body 3 and sometimes enters the gaps 1b, 2b, 5a,
6a, and 7a formed between the inner shell 1 and the outer
shell 2 through gaps between the end plates 9 and 10
and the edge portions of the inner shell 1 and/or the gap
2b at an end portion 2a of the shell overlap portion 8,
then accumulating in the entire gaps 5a, 6a, and 7a
formed between the inner shell 1 and the outer shell 2
and the clearances 1b and 2b.
[0037] Note that although the inner shell 1 and the out-
er shell 2 are closely contacted with each other in their
small arc portions 4 and 5, the water is pooled in the
whole clearances 1b and 2b and the gap 5a of the small
arc portions 4 and 5 due to capillary phenomenon.
[0038] The muffler is thereafter heated by the exhaust
gas discharged from the engine in operation after restart-
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ing the engine, so that the water vaporizes to increase
its volume, resulting in increase of pressure in the gaps
5a, 6a, and 7a formed between the inner shell 1 and the
outer shell 2.
[0039] In this embodiment, the shell main body 3 is
constructed such that the small arc portions 4 and 5 of
the inner shell 1 and the outer shell 2 are in contact with
each other with the small arc portion 4 being provided
with the shell overlap portion 8, which enables the water
vapor in the gaps 6a and 7a of the large arc portions 6
and 7 to apply its expansion force and deform the end
portions 1a and 2a for spreading discharging areas of
the first and second clearances 1b and 2b of the shell
overlap portion 8. The end portions 1a and 2a are weaker
in stiffness than the other portions of the shell main body
3 to be easily deformed by the expansion force of the
vapor in the large arc portions 6a and 7a, and the left arc
portion 4 so that the clearances 1b and 2b of the end
portions 1a and 2a located between the welded positions
S are enlarged to pass the vapor in the large arc portions
6a and 7a through the clearances 1b and 2b, because
the end portions 1a and 2a are easily deformable due to
their low stiffness.
[0040] In detail, as schematically shown in FIG. 3, the
vapor accumulated in the lower gap 6a of the lower large
arc portion 6 is discharged, as indicated by an arrow W1
in FIG. 3, to the inner space I of the shell main body 3
through the first clearance 1b of the shell overlap portion
8 formed between the end portion 1a of the inner shell 1
and the sandwiched portion 12a, with spreading the
clearance 1b by the vapor pressure. Accordingly, the
clearance 1b enables pressure rise due to the water ac-
cumulated in the lower gap 6a of the lower large arc por-
tion 6 to be suppressed, and thereby preventing the lower
large arc portion 6 from being deformed.
[0041] The vapor accumulated in the upper gap 7a of
the upper large arc portion 7 is discharged, as indicated
by an arrow W2 in FIG. 3, to the outside O of the shell
main body 3 through the second clearance 2b of the shell
overlap portion 8 formed between the end portion 2a of
the outer shell 2 and the sandwiched portion 12a, with
spreading the clearance 2b by the vapor pressure. Ac-
cordingly, the clearance 2b enables pressure rise due to
the water accumulated in the upper gap 7a of the upper
large arc portion 7 to be suppressed, and thereby pre-
venting the upper large arc portion 7 from being de-
formed.
[0042] Incidentally, rainwater and/or antifreezing
agent that comes from the outside and adhere to an outer
surface of the outer shell 2 is transmitted through the
outer surface and falls, but does not easily enter the sec-
ond clearance 2b formed between the end portion 2a and
the sandwiched portion 12a, since the outer shell 2 is
rolled around an outer surface of the inner shell 1 so that
its end portion 2a is headed downward.
[0043] On the other hand, water accumulated in the
bottom portion of the shell main body 3 does not easily
enter the first clearance 1b, since the end portion 1a of

the inner shell 1 is located at a position higher than the
bottom portion of the shell main body 3. This also pre-
vents the shell main body 3 from deformation due to vapor
pressure rise in the gaps 5a, 6a, and 7a.
[0044] The shell main body 3 of the embodiment has
the following advantages.
[0045] The shell main body 3 is made of one dou-
ble-rolling flat plate and formed to have the inner shell 1
and outer shell wrapping the inner shell 1 each having
noncircular cylindrical shape and defined by the small
arc portions 4 and 5 alternating with the large arc portions
6 and 7, and one of the small arc portions 4 and 5 is
provided with the shell overlap portion 8 with the clear-
ance for discharging vapor in the gaps 5a, 6a, and 7a
into the inside or outside of the shell main body 3. This
brings decrease of vapor-pressure rise and prevents the
inner shell 1 and the outer shell 2 from being deformed
by the vapor pressure rise.
[0046] The water accumulated in the bottom portion of
the shell main body 3 does not easily enter the gap 7a
through the first clearance 1b of the shell overlap portion
8, since the end portion 1a of the inner shell 1 is headed
upward and located at the position higher than a bottom
portion of the inner surface of the inner shell 1.
[0047] When rainwater and/or antifreezing agent that
comes from the outside of the shell main body 3 and
adhere to the outer surface of the outer shell 2 is trans-
mitted through the outer surface and falls, but does not
easily enter the gap through the second clearance 2b of
the shell overlap portion 8, since the end portion 2a of
the outer shell 2 is headed downward.
[0048] In addition, manufacturing cost can be de-
creased, since the welded positions S for forming the
shell overlap portion 8 are decreased.
[0049] While the invention has been particularly shown
and described with reference to preferred embodiments
thereof, it will be understood by those skilled in the art
that the foregoing and other changes in form and details
can be made therein without departing from the spirit and
scope of the invention.
[0050] For example, although the embodiments have
described the examples where the shell main body 1 has
a cross section in a substantially rounded triangle shape,
the shell main body 1 may have a cross section in any
other shape, as long as it is not a perfect circle but is
defined by alternated small arc portions and large arc
portions, for example, a cross section in a laterally long,
flattish shape such as an oval and a racing track, or a
cross section in a substantially rectangular shape with
small arc-shaped corner portions.
[0051] In the above embodiment, the inner shell 1 and
the outer shell 2 are made of one flat plate, but they may
be formed of two flat plates or more.

Claims

1. A shell main body (3) for a muffler comprising:
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an inner shell (1) having an end portion (1a) and
formed in a cylindrical shape with a cross section
that is noncircular and defined by small arc por-
tions (4, 5) alternating with large arc portions (6,
7);
an outer shell (2) wrapping an outer surface of
the inner shell (1) and formed in a cylindrical
shape with a cross section that is noncircular
and defined by small arc portions (4, 5) alternat-
ing with large arc portions (6, 7), the outer shell
(2) having an end portion (2a); and
end plates (9, 10) secured to both edge portions
of the outer shell (2); characterized in that
the end portion (1a) of the inner shell (1) and the
end portion (2a) of the outer shell (2) are over-
lapped in a circumstantial direction of the shell
main body (3) to form a shell overlap portion (8)
that is capable of forming a clearance (1b, 2b)
between the inner shell (1) and the outer shell
(2) for discharging vapor in a gap (6a, 7a) of the
large arc portions (6, 7) formed between the in-
ner shell (1) and the outer shell (2) into one of
an outside and an inside of the shell main body
(3), with the shell overlapping portion (8) being
located in one of the small arc portions (4, 5).

2. A shell main body (3) for a muffler according to claim
1, characterized in that
the inner shell (1) and the outer shell (2) are formed
of a double-rolled flat plate.

3. A shell main body (3) for a muffler according to claim
1 or claim 2, characterized in that
the large arc portions (6, 7) are separated from each
other in a vertical direction to be located in an upper
position and a lower position of the shell main body
(3), and the small arc portions (4, 5) are separated
from each other in a horizontal direction to be located
in side positions of the shell main body (3) with con-
necting the large arc portions (6, 7).

4. A shell main body (3) for a muffler according to any
one of claims 1 to 3, characterized in that
the end portion (2a) of the outer shell (2) is headed
downward.

5. A shell main body (3) for a muffler according to any
one of claims 1 to 4, characterized in that
the end portion (1a) of the inner shell (1) is headed
upward and located at a position higher than a bot-
tom portion of an inner surface of the inner shell (1).

6. A shell main body (3) for a muffler according to any
one of claims 1 to 5, characterized in that
the shell overlap portion (8) is constructed by the end
portion (1a) of the inner shell (1) and the end portion
(2a) of the outer shell (2) that are spot-welded in
positions (S) at intervals in a longitudinal direction of

the shell main body (3) so that the clearance (1b, 2b)
between the spot-welded positions (S) allows the va-
por to be discharged.

7. A shell main body (3) for a muffler according to any
one of claims 1 to 6, characterized in that
 the shell overlap portion (8) includes the end portion
(1a) of the inner shell (1), the end portion (2a) of the
outer shell (2), and a sandwiched portion (12a) that
is sandwiched between the end portions (1a, 2a) with
the sandwiching portion (12a) integrally connecting
the inner shell (1) and the outer shell (2) and dividing
the clearance (1b, 2b) into a first clearance (1b) for
communicating the gap (6a) and the inside of the
shell main body (3) and a second clearance (2b) for
communicating the gap (7a) and the outside of the
shell main body (3).

8. A shell main body (3) for a muffler according to any
one of claims 1 to 7, characterized in that
at least one of the end portions (1a, 2a) is deflectable
by pressure of the vapor in the gap (6a, 7a) so that
a vapor-discharging area of the clearance (1b, 2b)
is spread.
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