
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

63
0 

37
2

B
1

��&��������
���
(11) EP 1 630 372 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
10.10.2007 Bulletin 2007/41

(21) Application number: 05291634.3

(22) Date of filing: 01.08.2005

(51) Int Cl.: �
F01N 7/18 (2006.01) F01N 7/08 (2006.01)

(54) Shell main body for muffler

Hohlkörper für Schalldämpfer

Corps de silencieux

(84) Designated Contracting States: 
DE ES FR GB

(30) Priority: 25.08.2004 JP 2004245772

(43) Date of publication of application: 
01.03.2006 Bulletin 2006/09

(73) Proprietor: Calsonic Kansei Corporation
Tokyo 164-8602 (JP)�

(72) Inventors:  
• Nitta, Seiichi, �

c/o Calsonic Kansei Corporation
Tokyo 164-8602 (JP) �

• Shibata, Takao, �
c/o Calsonic Kansei Corporation
Tokyo 164-8602 (JP) �

• Takahashi, Koichi, �
c/o Calsonic Kansei Corporation
Tokyo 164-8602 (JP) �

(74) Representative: Intes, Didier Gérard André et al
Cabinet Beau de Loménie, 
158, rue de l’Université
75340 Paris Cedex 07 (FR) �

(56) References cited:  
US- �A- 2 187 431 US- �A- 2 958 389
US- �A- 3 531 345 US- �A- 4 333 545
US- �A- 4 925 634 US- �A- 5 398 407
US- �A- 5 422 445

• PATENT ABSTRACTS OF JAPAN vol. 2002, no. 
11, 6 November 2002 (2002-11-06) & JP 2002 
206422 A (SANKEI KOGYO KK), 26 July 2002 
(2002-07-26)�



EP 1 630 372 B1

2

5

10

15

20

25

30

35

40

45

50

55

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
circumferential 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 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] U.S. Patent n° 4 333 545 also discloses a shell
main body for a muffler, which has two plies consisting
of an outer ply and an inner ply wrapped by the outer ply.
The end of the inner ply is upset to form a hook element
which is substantially coextensive with the end, and the
end of the outer ply is upset along the length thereof to
form a complementary hook element, with a tongue being
left extended. The hook element of the inner ply is turned
up and the complementary hook element of the outer ply
is down to be jointed with each other so that they are
engaged and firmly interlocked, turning them under and
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over respectively, by rolling the joint along the length
thereof to form a seam generally raised on the exterior
surface of a shell. This seam prevents appreciable leak-
age of gas.
�[0013] This shell main body is gas-�tightly sealed at the
hook elements, but water can enter a gap formed there-
between due to capillary phenomenon. Accordingly, this
shell main body can not release vapor caused from the
entered water to an exterior of the main shell body when
one of large arc portion is shut off from the other thereof
because of contact of small arc portions thereof.
�[0014] 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.
�[0015] In order to achieve the object stated above, a
shell main body for a muffler according to one of the as-
pects of the present invention includes an inner shell
formed in a cylindrical shape with a cross section that is
noncircular and defined by left and right small arc portions
alternating with lower and upper 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 left and right small arc
portions alternating with lower and upper large arc por-
tions, and end plates secured to the outer shell to close
openings of the shell main body. The inner shell and the
outer shell are formed by double-�rolling a flat plate so
that the flat plate has an inner-�side end portion and an
outer-�side end portion which are overlapped with a sand-
wiched portion of the flat plate located therebetween at
one of the small arc portions in a circumferential direction
of the shell main body to form a shell overlap portion that
is the inner-�side end portion and the outer- �side end por-
tion contact with the sandwiched portion of the flat plate.
The other of the small arc portions of the inner shell and
the other of the small arc portions of the outer shell con-
tact with each other. The inner- �side end portion, the out-
er- �side end portion and the sandwiched portion of the
shell overlap portion are spot-�welded at positions at in-
tervals in a longitudinal direction of the shell main body
so that the inner-�side end portion and the sandwiched
portion form a first clearance therebetween for commu-
nicating a gap formed between one of the lower and up-
per large arc portions of the inner and outer shell and an
inner space of the main shell body with each other
through the first clearance and so that the outer- �side end
portion and the sandwiched portion form a second clear-
ance therebetween for communicating a gap formed be-
tween the other of the lower and upper large arc portions
and an outside of the main shell body with each other
through the second clearance to discharge vapor in the

gaps.
�[0016] 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.
�[0017] 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
�[0018] 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.
�[0019] 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.
�[0020] 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.
�[0021] 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.
�[0022] 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
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flat plate and formed with the clearances for vapor dis-
charging into the outside and the inside of the shell main
body.
�[0023] 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.
�[0024] 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 state of the art shell main body for a
muffler; and

FIG. 5 is a cross-�sectional view showing the conven-
tional state of the art 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.

�[0025] Hereinafter, embodiments of the present inven-
tion will be described with reference to the accompanying
drawings.
�[0026] 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.
�[0027] 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.
�[0028] 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.
�[0029] 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.
�[0030] 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.
�[0031] At the left small arc portion 4, an inner- �side por-
tion 1a of the flat plate and an end portion 2a of the outer
shell 2 are overlapped in a circumferential 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.
�[0032] In this embodiment, an overlap amount of the
shell overlap portion 8 (an overlap amount of the inner-
side portion 1 a of the flat plate and the outer-�side portion
2a of the flat plate) 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.
�[0033] The inner- �side portion 1a of the flat plate is po-
sitioned 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 outer- �side portion 2a of the flat plate is headed down-
ward in the small arc portion 4 and secured to an outer
peripheral surface of the sandwiched portion 12a at the
spot-�welded positions S.
�[0034] The shell overlap portion 8 is formed to have
the clearance, which includes a first clearance 1b formed
between the inner-�side portion 1a of the flat plate and an
inner peripheral surface of the sandwiched portion 12a
and a second clearance 2b formed between the outer-
side portion 2a of the flat plate and an outer peripheral
surface of the sandwiched portion 12a. The end portions
1b and 2b are deformable to spread their discharging
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areas and discharge the vapor in the gaps 5a, 6a , and
7a when pressure of vapor in the gaps 6a and 7a be-
comes high.
�[0035] 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 engine to the outside with decreasing transmis-
sion noise of the gas.
�[0036] Next, the operation of the shell main body 3 of
the first embodiment will be described.
�[0037] 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.
�[0038] 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.
�[0039] 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.
�[0040] The muffler is thereafter heated by the exhaust
gas discharged from the engine in operation after restart-
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.
�[0041] 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.
�[0042] 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 inner-�side portion 1a of the flat
plate 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.
�[0043] 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 outer-�side portion
2a of the flat plate 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.
�[0044] 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.
�[0045] 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 inner- �side portion
1a of the flat plate 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.
�[0046] The shell main body 3 of the embodiment has
the following advantages.
�[0047] The shell main body 3 is made of one double-
rolling flat plate and formed to have the inner shell 1 and
outer shell wrapping the inner shell 1 each having non-
circular 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 pro-
vided with the shell overlap portion 8 with the clearance
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
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vapor pressure rise.
�[0048] 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 inner-�side portion 1 a of the flat plate is head-
ed upward and located at the position higher than a bot-
tom portion of the inner surface of the inner shell 1.
�[0049] 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 outer-�side portion
2a of the flat plate is headed downward.
�[0050] In addition, manufacturing cost can be de-
creased, since the welded positions S for forming the
shell overlap portion 8 are decreased.
�[0051] 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 scope
of the appended claims.
�[0052] 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.

Claims

1. A shell main body (3) adapted for a muffler, the shell
main body (3) comprising:�

an inner shell (1) formed in a cylindrical shape
with a cross section that is noncircular and de-
fined by left and right small arc portions (4, 5)
alternating with lower and upper large arc por-
tions (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 left and right small arc portions
(4, 5) alternating with lower and upper large arc
portions (6, 7) ; and
end plates (9, 10) secured to the outer shell (2)
to close openings of the shell main body (3) ;
wherein
the shell main body is characterized in that
the inner shell (1) and the outer shell (2) are
formed by double- �rolling a flat plate so that the
flat plate has an inner-�side end portion (1a) and

an outer-�side end portion (2a) which are over-
lapped with a sandwiched portion (12a) of the
flat plate located therebetween at one of the
small arc portions (4;�5) in a circumferential di-
rection of the shell main body (3) to form a shell
overlap portion (8) where the inner-�side portion
(1a) and the outer-�side end portion (2a) contact
with the sandwiched portion (12a) of the flat
plate ; wherein the other of the small arc portions
(5; �4) of the inner shell (1) and the other of the
small arc portions (5;�4) of the outer shell (2) con-
tact with each other, wherein
the inner-�side end portion (1a), the outer-�side
end portion (2a) and the sandwiched portion
(12a) of the shell overlap portion (8) are spot-
welded at positions (S) at intervals in a longitu-
dinal direction of the shell main body (3) so that
the inner-�side end portion (1a) and the sand-
wiched portion (12a)� form a first clearance (1b)
therebetween for communicating a gap formed
between one of the lower and upper large arc
portions (6;�7) of the inner and outer shell (1;�2)
and an inner space (I) of the main shell body (3)
with each other through the first clearance (1b)
and so that the outer- �side end portion (2a) and
the sandwiched portion (12a) form a second
clearance (2b) therebetween for communicating
a gap formed between the other of the lower and
the upper large arc portions (7; �6) and an outside
(O) of the shell main body (3) with each other
through the second clearance (2b) to discharge
vapor in the gaps (6a, �7a).

2. The shell main body (3) according to claim 1, wherein
the outer-�side end portion (2a) is headed downward.

3. The shell main body (3) according to claim 1 or claim
2, wherein the inner- �side end portion (1a) is headed
upward and located at a position higher than a bot-
tom portion of an inner surface of the inner shell (1).

4. The shell main body (3) according to any one of
claims 1 to 3, wherein at least one of the inner- �side
and outer-�side 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.

Patentansprüche

1. Gehäusehauptkörper (3), ausgelegt für einen
Schalldämpfer, wobei der Gehäusehauptkörper (3)
umfaßt: �

ein Innengehäuse (1), das in zylindrischer Form
mit einem Querschnitt ausgebildet ist, der nicht
kreisförmig ist und von rechten und linken klei-
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nen Bogenabschnitten (4,5) gebildet ist, die mit
unteren und oberen großen Bogenabschnitten
(6, 7) abwechseln,
ein Außengehäuse (2), welches eine Außenflä-
che des Innengehäuses (1) umschließt und in
zylindrischer Form mit einem Querschnitt aus-
gebildet ist, der nicht kreisförmig ist und von
rechten und linken kleinen Bogenabschnitten (4,
5) gebildet ist, die mit unteren und oberen gro-
ßen Bogenabschnitten (6, 7) abwechseln, und
an dem Außengehäuse (2) befestigte Endplat-
ten (9, 10) zum Verschließen von Öffnungen des
Gehäusehauptkörpers (3), wobei
der Gehäusehauptkörper dadurch gekenn-
zeichnet ist, daß
das Innengehäuse (1) und das Außengehäuse
(2) durch Zweifachwalzen eines flachen Blechs
ausgebildet sind, so daß das flache Blech einen
innenseitigen Endabschnitt (1a) und einen au-
ßenseitigen Endabschnitt (2a) aufweist, die sich
mit einem eingefügten Abschnitt (12a) des fla-
chen Blechs überlappen, der dazwischen in Um-
fangsrichtung des Gehäusehauptkörpers (3) an
dem einen der kleinen Bogenabschnitte (4, 5)
angeordnet ist, um einen Gehäuseüberlap-
pungsabschnitt (8) zu bilden, in welchem der in-
nenseitige Endabschnitt (1a) und der außensei-
tige Endabschnitt (2a) mit dem eingefügten Ab-
schnitt (12a) des flachen Blechs in Kontakt ste-
hen, wobei der andere der kleinen Bogenab-
schnitte (5; 4) des Innengehäuses (1) und der
andere der kleinen Bogenabschnitte (5; 4) des
Außengehäuses (2) miteinander in Kontakt ste-
hen, wobei
der innenseitige Endabschnitt (1a), der außen-
seitige Endabschnitt (2a) und der eingefügte Ab-
schnitt (12a) des Gehäuseüberlappungsab-
schnitts (8) an Stellen (S) in Abständen in Längs-
richtung des Gehäusehauptkörpers (3) punkt-
geschweißt sind, so daß der innenseitige End-
abschnitt (1a) und der eingefügte Abschnitt
(12a) einen ersten Zwischenraum (1 b) dazwi-
schen bilden, um einen Spalt, der zwischen ei-
nem der oberen und unteren großen Bogenab-
schnitte (6; 7) des Innen- und des Außengehäu-
ses (1; 2) und einem Innenraum (I) des Gehäu-
sehauptkörpers (3) gebildet ist, durch den er-
sten Zwischenraum (1 b) hindurch miteinander
zu verbinden, und so, � daß der außenseitige
Endabschnitt (2a) und der eingefügte Abschnitt
(12a) einen zweiten Zwischenraum (2b) dazwi-
schen bilden, um einen Spalt, der zwischen dem
anderen von den unteren und oberen Bogenab-
schnitt (7; 6) und einer Außenseite (O) des Ge-
häusehauptkörpers (3) gebildet ist, durch den
zweiten Zwischenraum (2b) hindurch miteinan-
der zu verbinden, um Dampf in den Spalten (6a,
7a) abzuführen.

2. Gehäusehauptkörper (3) nach Anspruch 1, wobei
der außenseitige Endabschnitt (2a) nach unten ge-
richtet ist.

3. Gehäusehauptkörper (3) nach Anspruch 1 oder An-
spruch 2, wobei der innenseitige Endabschnitt (1a)
nach oben gerichtet und an einer höheren Stelle als
ein Bodenabschnitt einer Innenfläche des Innenge-
häuses (1) angeordnet ist.

4. Gehäusehauptkörper (3) nach einem der Ansprüche
1 bis 3, wobei mindestens einer der innenseitigen
und außenseitigen Abschnitten (1a, 2a) durch den
Druck des Dampfes in dem Spalt (6a, 7a) durchbieg-
bar ist, so daß sich ein Dampfabführbereich in dem
Zwischenraum (1b, 2b) ausbreitet.

Revendications

1. Corps principal de coque (3) adapté pour un silen-
cieux, le corps principal de coque (3) comprenant :�

une coque interne (1) présentant une forme cy-
lindrique dotée d’une section transversale qui
est non circulaire et définie par de petites parties
d’arc gauche et droite (4, 5) alternant avec de
grandes parties d’arc inférieure et supérieure (6,
7) ;
une coque externe (2) enveloppant une surface
externe de la coque interne (1) et présentant
une forme cylindrique dotée d’une section trans-
versale qui est non circulaire et définie par de
petites parties d’arc gauche et droite (4, 5) al-
ternant avec de grandes parties d’arc inférieure
et supérieure (6, 7) ; et
des plaques d’extrémité (9, 10) fixées à la coque
externe (2) pour fermer les ouvertures du corps
principal de coque (3) ; dans lequel
le corps principal de coque est caractérisé en
ce que
la coque interne (1) et la coque externe (2) sont
formées en enroulant deux fois une plaque plate
de sorte que la plaque plate présente une partie
d’extrémité côté interne (1a) et une partie d’ex-
trémité côté externe (2a) qui se superposent
avec une partie prise en sandwich (12a) de la
plaque plate située entre celles-�ci au niveau
d’une des petites parties d’arc (4 ; 5) dans une
direction circonférentielle du corps principal de
coque (3) pour former une partie de recouvre-
ment de coque (8) dans laquelle la partie côté
interne (1a) et la partie d’extrémité côté externe
(2a) sont en contact avec la partie prise en sand-
wich (12a) de la plaque plate ; dans lequel l’autre
des petites parties d’arc (5 ; 4) de la coque in-
terne (1) et l’autre des petites parties d’arc (5 ;
4) de la coque externe (2) sont en contact l’une
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avec l’autre, dans lequel
la partie d’extrémité côté interne (1a), la partie
d’extrémité côté externe (2a) et la partie prise
en sandwich (12a) de la partie de recouvrement
de coque (8) sont soudées par point à des po-
sitions (S) à des intervalles dans une direction
longitudinale du corps principal de coque (3) de
sorte que la partie d’extrémité côté interne (1a)
et la partie prise en sandwich (12a) forment un
premier jeu (1b) entre celles-�ci destiné à faire
communiquer un espace formé entre une des
grandes parties d’arc inférieure et supérieure
(6 ; 7) des coques interne et externe (1 ; 2) et
un espace interne (I) du corps de coque principal
(3) l’un avec l’autre à travers le premier jeu (1b)
et de sorte que la partie d’extrémité côté externe
(2a) et la partie prise en sandwich (12a) forment
un second jeu (2b) entre celles-�ci pour faire com-
muniquer un espace formé entre l’autre des
grandes parties d’arc inférieure et supérieure
(7 ; 6) et un extérieur (O) du corps principal de
coque (3) l’un avec l’autre à travers le second
jeu (2b) pour évacuer la vapeur dans les espa-
ces (6a, 7a).

2. Corps principal de coque (3) selon la revendication
1, dans lequel
la partie d’extrémité côté externe (2a) est dirigée vers
le bas.

3. Corps principal de coque (3) selon la revendication
1 ou la revendication 2, dans lequel la partie d’ex-
trémité côté interne (1a) est orientée vers le haut et
située dans une position plus élevée qu’une partie
inférieure d’une surface interne de là coque interne
(1).

4. Corps principal de coque (3) selon l’une quelconque
des revendications 1 à 3, dans lequel au moins une
des parties d’extrémité côté interne et côté externe
(1a, 2a) peut être défléchie par la pression de la va-
peur dans l’espace (6a, 7a) de sorte qu’une zone
d’évacuation de vapeur du jeu (1b, 2b) est agrandie.
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